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Preface 

This report is an end product of a year-long collaborative project by McKinsey/Brazil and the McKinsey 
Global Institute on the economic performance of Brazil. 

McKinsey undertook this project because of the interest expressed by the Brazilian government and 
business community and by our practice in Brazil regarding the prospects for the country following 
macroeconomic stabilization and the increasing exposure of the Brazilian economy to the forces of 
globalization.  We hoped that McKinsey’s extensive work with companies and industries in Brazil and 
other parts of the global economy might provide additional insight into ways to improve economic 
performance. 

This project builds upon the previous work of the McKinsey Global Institute in assessing economic 
performance among the leading economies of the world.  Our earlier reports addressed separately labor 

and capital productivity and employment,1 the fundamental components of economic performance.  
Later, we combined these components to address overall performance at the country level for Sweden, 

Australia, France, Germany, and the Netherlands.2  In all countries, economic performance is compared 
with the U.S.; and in some countries with Japan.  This study continues our efforts to assess economic 
performance at the country level.  Together with a parallel study on South Korea, this project extends our 
research to the emerging economies for the first time. 

As before, the core of our work is conducting industry case studies to measure differences in productivity, 
output and employment performance across countries and to determine the reasons for the differences.  
This work provides the basis from which we derive our estimates of productivity and output growth rate 
potential.  These estimates reflect our first attempt to estimate potential aggregate growth rates based on 
micro analysis.  In this report the performance of Brazil is compared primarily with the United States, 
Japan and South Korea, although comparison with Argentina is made in the telecom industry, and with 
the Netherlands in retail banking. 

This report consists of 4 chapters and an executive summary.  Chapter 1 describes our objectives and 
approach for the project.  Chapter 2 describes the analysis and conclusions at the aggregate level.  This 
chapter provides our conclusions about what can be learned from aggregate level analysis and what 
questions cannot be answered at that level and have to be addressed at the industry case study level.  
Chapter 3 presents the synthesis of our findings including our overall conclusions about productivity and 
future growth prospects for Brazil.  Chapter 4 includes our eight industry case studies:  airlines, 
automotive, food processing, food retailing, residential construction, retail banking, steel, and 
telecommunications.  Each case gives the results of our productivity calculations and discusses the 
reasons for the differences we found between Brazil and benchmark countries.  Each case is preceded by a 
one-page summary of the results of the case.  Readers more interested in our general results and less 
interested in the specifics of some or all of the cases may choose to read the summary rather than the 
entire case.  

 

                                                 

1 Service Sector Productivity, McKinsey Global Institute, Washington, D.C., October 1992; Manufacturing 
Productivity, McKinsey Global Institute, Washington, D.C., October 1993; Employment Performance, McKinsey 
Global Institute, Washington, D.C., November 1994; Capital Productivity, McKinsey Global Institute, 
Washington, D.C., June 1996. 

2  Sweden’s Economic Performance, McKinsey Global Institute, Stockholm, September 1995; Australia’s Economic 
Performance, McKinsey/Australia and McKinsey Global Institute, Sydney, November 1995, Removing 
Barriers to Growth in France and Germany, McKinsey Global Institute, March 1997; Boosting Dutch Economic 
Performance, McKinsey Global Institute and Max Geldens Foundation for Societal Renewal, September 1997. 
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A core group of 10 McKinsey consultants from the São Paulo office and 6 consultants from the McKinsey 
Global Institute participated on the working team for this project at various times.  The São Paulo 
consultants were:  David Edelstein, Robson Freitas, Eduardo Giuliani, Bill Jones, Leonardo Letelier, Eric 
Monteiro, Bruno Pietracci, Nevino Rocco, David Souccar, and Andréa Waslander.  The Global Institute 
consultants were:  Leemore Dafny, Scott Ferguson, Vincent Palmade, Jaeson Rosenfeld, Norbert Sack, and 
Eric Zitzewitz.  In addition, Jaana Remes, a McKinsey Global Institute economics research specialist, 
participated in the synthesis.  Administrative support was provided by Gretchen Bossert, Ronni Brownlee, 
Leslie Hill Jenkins, and Emilia Ormo.  Bill Jones was responsible for day-to-day management of the 
project, with Vincent Palmade leading the analytical work during the synthesis phase, and Eric Zitzewitz 
leading the application of MGI research methodology to aggregate and case study analysis during the first 
half of the project.  The project was conducted under the direction of Heinz-Peter Elstrodt (McKinsey/São 
Paulo) and myself, with assistance from Martin Baily (McKinsey/MGI), and Alexandre Gouvêa 
(McKinsey/São Paulo).  

We were fortunate to have an outside Advisory Committee for this project.  The Advisory Committee 
included Marcelo Abreu, PUC-RJ; Edmar Bacha, Banco BBA Creditanstalt S.A.; and José Scheinkman, 
University of Chicago.  The working team had five all-day meetings with the Advisory Committee to 
review progress during the course of the project and benefited from many written comments and 
individual discussions.  Ted Hall, Chairman of the McKinsey Global Institute Advisory Board, 
contributed in two of these meetings.  We also appreciate assistance from Armando Castelar Pinheiro, 
who participated in the working team during the synthesis phase of the project.  McKinsey is, of course, 
responsible for the conclusions in this report, and the individuals assisting us may not agree with all our 
specific conclusions.  Moreover, our Advisory Committee and McKinsey emphasize that our calculations 
of structural growth potential for Brazil over a ten year period are not estimates or predictions of what 
growth will actually be realized and do not apply for any periods longer than ten years. 

We are also grateful for the support of our Business and Government Advisory Committee, which 
provided valuable guidance in terms of project focus and impact.  Participating members from the 
government were José Roberto Mendonça de Barros (Ministry of Finance),  Amaury Bier (Ministry of 
Planning), and Gustavo Franco (Central Bank).  Representatives of the business community included 
Paulo Cunha (Grupo Ultra), Luiz Fernando Furlan (Sadia), Jorge Paulo Lemann (Garantia), Roberto 
Setubal (Banco Itaú), and Fernando Xavier Ferreira (Telebras). 

A group of McKinsey partners and consultants from the São Paulo office assisted the working team and 
contributed to the Advisory Committee meetings.  These McKinsey consultants and their areas of special 
contributions were:  Flavia Almeida - food retailing; Jack Barker and Jorge Fergie - telecommunications; 
Christophe Bénichou - automotive; Thilo Mannhardt - airlines; Sigurd Mareels - steel; A.C. Reuter - retail 
banking; Aleksander Wieniewicz - food processing. Stefan Matzinger, McKinsey office manager in São 
Paulo, provided continuous support throughout the project. 

The undertaking of this project is part of the fulfillment of the McKinsey Global Institute's mission to help 
business and government leaders:  (1) understand global economic developments, (2) improve the 
performance of their organizations, and (3) work for better national and international policies.   

Throughout the conduct of this project we benefited from the unique worldwide perspective and 
knowledge of McKinsey consultants on the industries investigated in our case studies.  This knowledge 
has been developed through client work and investment in understanding industry structure and 
behavior to support our work with clients.  McKinsey sector leaders provided input to our case studies 
and reviewed our results.  Their names are given following this preface. 

We would also like to recognize the contributions of McKinsey consulting teams worldwide who 
provided us with invaluable information on the performance of all the industries we studied, while at the 
same time, preserving the confidentiality of information about specific McKinsey clients.  McKinsey's 
research and information departments provided invaluable information and insight under very tight time 
constraints.  Finally, we appreciate the warm welcome and useful information we received in our 
interviews with corporations, industry associations and government officials. 

Bill Lewis 
Director of the McKinsey Global Institute 
March 1998 



 

1 

 

Contents 

EXECUTIVE SUMMARY 

CHAPTER 1:  OBJECTIVES AND APPROACH 

CHAPTER 2:  AGGREGATE ANALYSIS 

CHAPTER 3:  CASE STUDIES 

¶ AIRLINES 

¶ AUTOMOTIVE 

¶ FOOD PROCESSING 

¶ FOOD RETAILING 

¶ RESIDENTIAL CONSTRUCTION 

¶ RETAIL BANKING 

¶ STEEL 

¶ TELECOMMUNICATIONS 

CHAPTER 4:  SYNTHESIS 

 



 

 1

Executive Summary 

Brazil’s economy grew rapidly until 1980, but living standards have stagnated 
since then at roughly $5,000 per capita (Exhibit 1). This report by McKinsey 
Brazil and the McKinsey Global Institute concludes that the Brazilian 
economy has tremendous potential for growth.  Current estimates say that 
Brazil can grow at 5-7 percent a year.  We find that with forceful continuation 
of the current reform path, growth can reach as much as 8.5 percent, thereby 
doubling per capita income in a 10 year period.  Moreover, our approach 
reveals the most important changes needed to achieve this growth.   

In our research, we examined the productivity and growth of the Brazilian 
economy through case studies in key sectors of the economy: airlines, autos, 
retail banking, residential construction, steel, telecom, food processing and 
food retailing. We used this information to estimate potential growth rates if 
reform of the policies and regulations governing these sectors is completed.  
This is the first time that studies of performance improvement potential based 
on operating business reality have been used to estimate potential growth for 
Brazil.  Not only do these studies put the current views of growth potential in 
Brazil on a new basis, they also show the specific micro reform necessary for 
such growth. 

Our key findings are: 

1. Brazil has the potential of doubling its material standard of living 
over a ten year period through rapid productivity increase and 
additional investment.   

2. 2.   Doubling the standard of living is possible only if inflation is 
held in check and other favorable macroeconomic conditions 
prevail. In addition, the continuation of deregulation, reductions in 
import tariffs and privatization must be used to increase 
competitive intensity and exposure to global best practices.   

3. Investment/savings and external balance constraints to accelerated 
growth are surmountable.  Although Korea’s high growth has been 
achieved with an investment rate of  33 percent of GDP, Brazil’s 
investment rate needs to rise “only” to  26 percent, from its current 
rate of 19 percent.  A 26 percent investment rate will be achieved 
through  productivity growth, a more balanced  government 
budget, the reduction of the cost of financial intermediation, and, 
possibly, further incentives to private savings. The stock of foreign 
direct investment and foreign debt could go up to 50% of GDP, 
which we deem sustainable given sound macroeconomic 
management, which probably includes a flexible, albeit stable, 
exchange rate. 
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4. Doubling of GDP/capita will not have to wait for Brazil’s reaching 
the full education levels of countries with twice its GDP/capita.  As 
important as the improvement of Brazil’s low level of education is, 
our case studies indicate that company training with application of 
best practice methods will go a long way towards achieving a 
GDP/capita of US$10,000. 

5. This fast growth path will not generate structural unemployment. 
To the contrary, it is necessary to make any progress in reducing 
poverty and informality. 

PRODUCTIVITY IS THE ENGINE FOR GROWTH  

For any country, the quickest, surest path for increasing the standard of living 
is through increasing productivity. Productivity is the direct result of the 
processes and systems that companies use to create products and services.  
External factors like regulation and industry structure determine the 
competitive environment and thus the incentives and constraints that 
influence managers in their decisions about the products and processes to 
select.  

Brazil’s current standard of living (GDP per capita) is primarily due to low 
labor productivity and low capital inputs (Exhibit 2).  Exhibit 3 shows the 
labor productivity of the sectors we studied in Brazil as a percentage of the 
productivity of these sectors in the US. The exhibit also shows how 
employment in Brazil is distributed among these sectors.  With the exception 
of steel, the productivity of all the sectors in Brazil is less than half the 
productivity in the US, with both food processing and food retailing less than 
20 percent of the US.  Even the modern sectors of airlines, telecom, retail 
banking and auto assembly are below 50 percent.  Moreover, because the 
contribution of a sector to a country’s overall productivity is proportional to 
its employment, Exhibit 3 shows that improving productivity in the big 
domestic sectors of residential construction, food processing and food 
retailing is much more important than in the modern sectors. 

We have investigated whether productivity does not improve because the low 
cost of labor prevents the investment in advanced technology.  Capital is 
clearly far more expensive relative to labor in Brazil than in developed 
countries.  During the 1980’s, we estimate that capital was 16 times more 
expensive relative to labor in Brazil than in the U.S..  While this figure has 
decreased recently, following the reduction in import tariffs and the 
implementation of the Real Plan, it is still sometimes not economically viable 
for Brazilian firms to adopt the same level of automation as found for 
example, in Japanese steel plants.  Thus lack of investment in advanced 
technology does explain a small part of  the productivity gap.  However, 
when we look in detail at the operational processes, where differences in 
productivity come from, we find that about 35 percent of the productivity gap 
can be closed simply by improving the way labor is organized to work and 



 

 3

another 30 percent depends on modest capital investments with payback 
periods of under 2 years.  Simply optimizing current processes, without any 
new capital, allows GDP growth to be nearly 2 percentage points higher than 
it otherwise would be. 

Obsolete production methods used by informal employees predominates in 
large sectors such as retailing and construction.  In automotive, the key 
improvement areas are factory layout optimization (to reduce wasted motion 
in moving parts between workstations), and improving quality control to 
reduce rework labor.  In food retailing, labor needs to be organized into 
highly productive convenience formats, such as 7-Eleven (US and Japan) and 
Aldi (Germany).  These firms utilize their higher firm-level scale to streamline 
store operations, purchasing, and logistics.   

The lack of investment in advanced technology and of application of modern 
organization of labor is due to a combination of lack of investment capital, the 
highly volatile macroeconomic environment with high inflation of the 1980s 
and early 1990s, and product and capital market barriers.  The virtual 
disappearance of capital markets destroyed domestic firms ability to invest. 
The high inflation of the last few decades created incentives for managers of 
Brazilian firms which made productivity growth virtually impossible.  In all 
sectors, timing of payments and price increases had such a huge economic 
effect that it came to dominate the relationship with suppliers.  In autos, this 
made coordination and just in time delivery – the corner stones of world class 
manufacturing– virtually impossible.  In industries with price controls – 
autos, telecom, steel and food processing – managers had little incentive to 
control costs, since cost increases were the easiest way to justify price 
increases.  Working capital management dominated retail managers’ time 
rather than customer service and productivity.  In general, high inflation 
made it harder for consumers of all kinds to compare prices.  This reduced 
competitive intensity and as a result reduced managers’ incentive to increase 
productivity. Therefore the number one economic imperative going forward 
is macroeconomic stability. 

Local markets were and often still are stifled by regulatory limits on local and 
foreign competition. In the dairy and milling industries for example, a 
combination of price fixing mechanisms and quota systems allowed even 
highly unproductive players to survive.  The resulting productivity levels at 
22 and 9 percent of U.S. levels contrasts with the 68 percent in poultry, an 
industry heavily focused on export markets. In airlines, regulation of 
domestic travel led to costs of a flight from  Sao Paulo to Rio de Janeiro of 
roughly $300 compared to $80 for a similar length flight in Korea. 
Consequently, penetration of air travel is only at 20% of Korean levels. 

The most important product and capital market barriers remaining to be 
addressed are tariffs and government ownership.  For example in the steel 
industry, a 12 percent tariff on carbon steel, large structural cost advantages, 
e.g., iron ore, and typically only 1-2 competitors in each product segment, all, 
are limiting competition.  Similarly, protective tariffs and lack of competition 
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led to overspending of $7.3 billion in building Brazil’s telecom network and 
delayed the transition to high productivity digital technology.  Government 
ownership is perhaps most prominent in banking, where private banks are 
almost twice as productive as public banks, leading to an additional $8 billion 
in banking costs per year. 

Inconsistent tax enforcement also stifles productivity growth. In food retailing 
and housing construction, tax evasion by small, informal firms reduces the 
cost advantages that larger, tax paying firms can get when they improve 
productivity.  We found that highly productive firms actually can beat their 
informal competition on a cost base (Exhibit 4).  The productivity difference 
which allows this to happen, however,  is large, and thus this change is 
difficult to achieve.  Perhaps more importantly, small, informal firms have 
incentives to stay small and disorganized since growing larger would mean 
having to pay taxes.  As a result, small informal firms – who make up  better 
than two-thirds of the construction and food retailing business – are 
effectively “locked” into inherently unproductive levels of scale and capital. 

Fortunately, these barriers are beginning to disappear.  The product market 
deregulation of the early 1990s, stabilization of the macroeconomic 
environment in 1994 as well as some recent privatizations have reduced these 
barriers.  All of the predominately formal sectors we analyzed (except for 
retail banking with 9 percent) achieved double digit annual productivity 
growth between 1991 and 1995.  This contrasts with no productivity growth 
during the preceding decade.  

Assuming that these barriers to productivity growth continue to fall, our 
research shows that Brazil has the structural potential to reach a productivity 
growth rate of 6 percent a year and to sustain it for a 10 year period.  Almost 
half of this productivity growth can come by upgrading and making better 
use of existing plants and stores and by re-organizing the way work is carried 
out by the current work force. In all sectors substantial restructuring will take 
place ranging from privatization in telecom to new market entrance in 
automotive and through consolidation driven by advanced players in 
banking as well as food processing, food retailing and construction.  
Combining the productivity gains with the investments required to employ 
the projected 2.5 percent annual increase in working age population yields a 
structural GDP  growth rate potential of roughly 8.5 percent, which would 
double the GDP per capita over a 10 year period. 

Although aggressive, this goal is plausible.  Starting from the same level as 
Brazil today, Korea doubled its standard of living between 1985 and 1995 
with productivity growth rates in many sectors similar to the rates we find 
possible in Brazil (Exhibit 5). Moreover, Exhibit 6 shows that in Brazil, best 
practice is often already close to U.S. productivity levels, proving that it can 
be done in Brazil. 
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INVESTMENT INCREASE FEASIBLE 

We have also investigated whether savings and investment would need to 
reach Asian levels to support an 8.5 percent growth rate.  Our study of Brazil 
has benefited from a parallel study of Korea by the McKinsey Global Institute.  
Our results show that Brazil can improve dramatically on the path followed 
by Korea.  Brazil does not need to save and invest at the levels of Korea to 
double its standard of living.  This is so because Korea’s economy has been 
directed by government policy to apply large amounts of capital in selected 
sectors, and this capital has been used inefficiently. (Exhibit 7 shows that 
capital productivity is very low in some industries with high capital 
intensity.) Korea therefore has needed an investment rate of 33 percent of 
GDP because it invests inefficiently.  To double standards of living over ten 
years, Brazil’s current investment rate of 19 percent would have to rise to 
roughly 26 percent, if Brazil improves capacity utilization and throughput as 
we find possible in our cases.  Otherwise, Brazil would need Korea’s 
investment rate of 33 percent.  

The 26 percent investment rate would put Brazil on a development path in 
between Japan and Korea on the one hand and the U.S. on the other (Exhibit 
8), with much higher capital productivity than Korea at the same GDP per 
capita (Exhibit 9).  Brazil would not have as high an output as the U.S. for the 
same level of inputs because at that stage the U.S. had evolved more 
completely out of low productivity forms of agriculture and retailing. 

Much of the investment to add the capacity needed for growth will actually 
come from the benefits of increased productivity (Exhibit 10).  Increased 
productivity will lead to lower relative prices of investment goods and lower 
costs of financial intermediation.  Moreover, to achieve its structural growth 
potential, Brazil needs to increase its savings rate. The best way to achieve 
increased savings is to balance the government budget.  Of course the higher 
investment level in Brazil will cause a higher level of imports of capital goods.  
The issue is whether the higher level of imports is compatible with 
maintaining the conditions for macroeconomic stability.   

In our model we allow the stock of FDI and foreign debt to go up to 50 % of 
GDP driven by a current account deficit of 4%. We see this as reasonable, 
given Brazil`s state of development and our understanding of global capital 
flows, and feasible given sound macroeconomic management. We cannot 
conclusively answer the question whether the necessary real export growth of 
12 percent per year will occur with the current exchange rate. Productivity 
increases leading to falling unit labor costs, increasingly competitive domestic 
markets making it relatively more attractive to develop export businesses, 
and the currently very low level of exports to GDP, point to an important 
export growth potential. On the other hand, we  see it as logical that at some 
point of time, Brazil adopts a system of more flexible, albeit stable, exchange 
rates in order to make sure that foreign accounts reach an equilibrium 
consistent with 8.5 percent growth.  
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WORKFORCE CAN BE TRAINED TO ACHIEVE BEST PRACTICE 

Brazilian workers are far less educated than their average counterparts in the 
U.S., Japan or Korea-- 5.6 years vs. 11 to 13 years in Korea, Japan, and the U.S.. 
Nevertheless, our cases indicate that today’s workforce, enhanced by 
corporate training programs would be able to deliver large productivity 
improvements that go a long way towards doubling standards of living over 
a 10 year period.  In many Brazilian industries -- food processing, food retail 
and automotive -- companies are already able to attain very high levels of 
productivity with the existing work force.  These companies compensate for 
the lack of education of their work force by providing targeted training 
programs, and the overall cost of these programs is modest compared to their 
productivity benefit.  

For example, a large dairy in Minas Gerais has reached higher productivity 
than the U.S. average with the local work force.  In food retail, the tasks and 
responsibilities assigned to U.S. and Brazilian workers are not very different, 
and a leading Brazilian volume retailer has reached 150 percent of U.S. 
average productivity.  In automotive, a multinational auto parts plant and 
Honda’s motorcycle plant in Manaus, have reached home country 
productivity levels with their existing Brazilian work force.  Other firms 
planning to enter the Brazilian industry expect to reach home country staffing 
and productivity levels after only 3 to 4 years of operation.   

We found examples in the U.S. which support our belief in the high potential 
of Brazilian workers.  A Houston housing builder achieves productivity four 
times as high as his Brazilian counterparts with Mexican ex-agricultural 
workers who have educational backgrounds similar to the average Brazilian 
construction worker and are often not fluent in English.  A Richmond, 
Virginia biscuit producer invested in training sufficiently to allow its 
employees, many of whom had not completed high school and had 
difficulties with reading and writing, to fulfill complex work within a highly 
automated plant.  These best practice firms invest in training their workers for 
the role they will play in the production process.  In some cases, these training 
costs are higher with Brazilian workers than with more educated workers, but 
in no case are they high enough to cause a productivity penalty of more than 
10 percent. 

However, since we did not systematically compare the educational 
background of workers across firms in our case studies, we are not able to 
measure fully the impact of the low education of Brazil’s workforce on 
productivity.  Furthermore, with the exception of some oil producers, every 
country which has already achieved an income per-capita that is at least twice 
the current income per-capita of Brazil has a substantially more educated 
workforce than Brazil now has.  This suggests that the programs to allow a 
larger fraction of Brazilian youth to acquire at least some secondary education 
would undoubtedly help in achieving the goal of doubling per-capita income. 

With regard to mangers, Brazil will have to expand significantly the number 
of  management and highly technical positions in doubling GDP per capita.  
Basic management positions account for approximately 70 percent of all 
management and technical positions.  Those positions can be filled with 
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individuals with education levels of 4 - 11 years of schooling, and who are 
trained on the job, as is currently the case in Brazil.  However, using Chile as 
the benchmark, the percentage of workers in the formal sector with higher 
education would have to increase from 16 percent to 20 percent, and this 
would require an increase in the level of higher education enrollments of 
roughly 8 percent per year for 10 years.   

UNEMPLOYMENT AND POVERTY 

Finally, we have investigated whether increases in productivity will 
necessarily lead to unemployment and increase the numbers of people 
excluded from the economic mainstream by relegating them to informality 
and poverty.  Our analysis shows, however, that if Brazil grows at 8.5 percent 
per year, then subsistence and informality will decrease and unemployment 
will not increase. 

First of all, we see very fast demand increases in many industries when 
productivity growth in competitive markets leads to lower prices. (Exhibit 11) 
In our eight case studies, this would make average output growing faster than 
productivity and thus lead to higher employment. As an example, food prices 
could fall by 40% when modern convenience channels replace the informal  
sector, which would both boost the demand for food and increase 
significantly the disposable income of the low income part of the population.  

Doubling GDP/capita leads, of course, to a different allocation of labor 
between economic sectors. Brazil has a highly flexible labor market with very 
low minimum wage and limited unemployment benefits.  Thus, every 
displaced worker has a strong incentive to find a new job.  The result is low 
unemployment even though Brazil has a higher worker mobility rate than 
any of the developed countries.  In our 8.5 percent per year growth scenario, 
employment will be reallocated from sectors with especially high 
productivity growth, e.g., food retailing and food processing, to other high 
growth sectors such as residential construction, telecommunications and 
airlines.  However, this structural job displacement is less than 10 percent of 
the normal worker mobility, and thus we would expect the flexible labor 
market incentives to ensure that these displaced workers find jobs and do not 
become unemployed. 

Changes in subsistence employment can be estimated by the change in 
agricultural employment.  If GDP per capita doubles in 10 years, the 
employment pull from the formal sectors would result in agricultural 
employment falling from 28 percent to 21 percent of total employment.  The 
pull from the formal sector may result in agriculture workers moving to 
informal urban work in retailing and construction and informal workers 
becoming formal.  In any case, the result is a reduction in subsistence living.  
Importantly, the productivity growth rate in the formal sector is likely to be 
so strong that if growth should be limited to 5 percent, the share of 
employment in agriculture is likely to remain constant and employment in 
subsistence farming would not be reduced.  Similarly, informal employment 
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decreases from 50 to 40 percent of employment in 10 years with 8.5 percent 
growth, but remains constant in percentage terms with 5 percent growth.  
Reduction in informal employment is important because many people so 
employed do not realize the full potential of their human capital. 

Research on Brazilian wage inequality indicates that the high degree of wage 
inequality in Brazil is associated with the wide spread in the distribution of 
education and the scarcity of the overall supply of human capital.  The 
increase in demand for workers with higher human capital that will result 
from the adoption of best practices will tend to increase the wages of these 
workers both in absolute terms and relative to that of workers with less skills.  
This expansion in demand will be matched with the increase in supply of 
skilled workers from the corporate training programs and by an increase in 
the level of education of new workers.  If the addition to supply is sufficient, 
wage inequality will not increase. 

* * * 

Our results are highly encouraging because they show that the growth 
potential  for Brazil really is there and the further changes needed are clear.  
Rapid growth and declining poverty, both driven by productivity increases, 
are under the control of Brazilian government and business. They will be a 
welcome change after 15 years of stagnation. 
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Exhibit 1

OVERALL ECONOMIC PERFORMANCE:  GDP PER CAPITA 1960-95

1995 US$ at PPP

Source: Penn World Tables; IMF
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Exhibit 2

TOTAL FACTOR PRODUCTIVITY LEVELS 1995

Indexed to U.S. = 100

Source: Penn World Tables; Pilat; Hofman (1997); PNAD; Korean National Statistics; OECD
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Exhibit 3
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Exhibit 4

COMPETITIVE POSITION OF TRADITIONAL RETAILER VS. BEST PRACTICE

Indexed to super/hyper = 100

* ALDI has 90% of private labeling
Source: Interviews, McKinsey
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Exhibit 5

LABOR PRODUCTIVITY IMPROVEMENT COMPARISON – BRAZIL VS. KOREA

* 1990-95
** 1987-92

*** Rough estimates for the entire retail sector
Source: McKinsey
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Exhibit 6

DISPARITY OF PRODUCTIVITY LEVELS WITHIN SECTORS

Telecom - thousand lines /FTE; Others sectors - index: U.S. 1995 = 100

Source: McKinsey
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Exhibit 7

CAPITAL PRODUCTIVITY AND CAPITAL INTENSITY - KOREA

* Top-down estimates
Source: McKinsey analysis
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Exhibit 8
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Exhibit 9

CAPITAL AND LABOR CONTRIBUTIONS TO GDP PER CAPITA

Indexed to U.S. = 100

 Source: Penn World Tables; Pilat; Hofman (1997); PNAD; Korean National Statistics; OECD
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Exhibit 10

CLOSING GAP BETWEEN CURRENT AND REQUIRED SAVINGS AND INVESTMENT RATES

Percent of GDP

Source: McKinsey
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Exhibit 11

VA

PRICE REDUCTION POTENTIAL FROM COMBINATION OF PRODUCTIVITY GROWTH AND INTENSE COMPETITION

 * Refers to change in Telebrás policy regarding sale of access lines
Source: Industry case studies
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Objectives and Approach 

From 1900 to 1980, Brazil was one of the fastest growing economies in the world.  
In this period, its income per capita increased from US$700 to US$5,250, moving 
from a pre-industrial revolution income level to that of the U.S. and Western 
Europe in the 1920s (Exhibit 1).  In the 1950 to 1980 period, when growth was 
especially rapid, Brazil accomplished in 30 years what had taken the advanced 
countries 70 to 100 years.  By 1980, Brazil had reached a GDP per capita of 
28 percent of the U.S. and was richer than all of the East Asian economies except 
Japan.   

The high growth period ended with the debt crisis, volatile inflation, and 
macroeconomic instability of the 1980s.  Hyperinflation distorted business 
activities, forced managers to focus on monetary issues rather than the real 
productivity of their firms, and discouraged domestic savings and foreign 
investment.  Had Brazil continued its 1950 to 1980 growth through 1995, it would 
have reached a GDP per capita of 44 percent of the U.S. and close to Korea’s 
current level (Exhibit 2).  Instead, its per capita income and capital stock 
stagnated during this period, and by 1995 Brazil had fallen back to 23 percent of 
U.S. GDP per capita.  

OBJECTIVE OF THE STUDY 

Against this backdrop, the purpose of this study is to assess the output growth 
potential for Brazil over a 10 year period.  Through eight detailed industry case 
studies and an aggregate survey, we seek to understand the relative importance 
of the factors that have halted Brazil’s growth in the last 15 years.  Based on this 
understanding, we are then able to assess productivity and output growth 
potential when these barriers are removed.  This allows us to appraise whether 
the high annual growth rates of 5 to 10 percent observed in countries like Japan 
and Korea are within Brazil’s reach.  

We believe that productivity growth is the key driver of GDP growth.  More 
efficient use of resources to create value allows the economy to provide lower 
cost of goods and services to domestic consumers and to compete for customers 
in international markets.  This, in turn, will raise the nation’s living standards.  
To start this virtuous circle, we seek to identify concrete actions that the 
government and businesses can undertake to raise productivity in different 
industries.  
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During the process of economic development, average productivity 
improvements are brought about through raising productivity in existing 
establishments and through a spread of the modern, higher productivity sector 
displacing inefficient small scale methods of production.  Our case studies cover 
a wide range of industry structures, allowing us to assess the relative importance 
of growth from these two sources. 

However, industry studies alone are not sufficient for providing a complete 
picture of Brazil’s future growth prospects.  By definition, they do not take into 
account spillover effects from one sector’s growth to the rest of the economy.  
And there are potential aggregate barriers to growth that do not show up in 
sector analyses: total available savings limit the rate of investment in additional 
capacity; import of capital goods may be limited by the volume of exports; or 
there may be a shortage of skilled workers in the labor market.  To generalize our 
sector findings to the whole economy, we use the experiences of other countries 
at corresponding stages of development as a benchmark.  By comparing Brazil’s 
current output and employment structure to a benchmark picture in 10 years, we 
can evaluate whether the implied sectoral growth rates, capital and labor 
requirements, and import requirements are internally consistent and feasible.   

Brazil’s economic growth has been the focus of many studies in both academic 
literature and the popular press.  The stagnation since the 1980s has been 
attributed to macroeconomic instability, restrictive labor and capital market 
policies, protective trade and industrial policies, adverse external shocks, lack of 
capital, and uneducated labor force.  What seems to be lacking is a systematic 
evaluation of the relative importance of these explanatory factors.  Furthermore, 
the bulk of the literature has looked at Brazil’s growth from the macroeconomic 
perspective.  The objective of this report is to complement the literature with a 
systematic analysis of the relative importance of barriers to growth at the 
industry level.  

We are interested in understanding Brazil’s structural economic potential.  By 
structural potential, we mean the maximum growth that the country could 
achieve given the resources at its disposal, assuming certain policy 
preconditions.  Hence, we do not make recommendations on short-term 
macroeconomic policies.  As will be discussed in the Synthesis, we assume 
favorable macroeconomic conditions in assessing productivity and output 
growth potential at the industry and aggregate levels. These conditions include 
stable and sustainable levels of interest, inflation and foreign exhange rates.  
Given the reality of an increasingly integrated world, realization of the growth 
potential we identify will take place only when the appropriate environmental 
conditions have been established, and the global capital markets are convinced 
those conditions will persist.    

Finally, in drawing policy implications from our findings, we bear in mind that 
higher material living standards are only one of many policy goals that a 
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government can have.  Yet higher productivity and output levels provide the 
resources often necessaryto address social challenges.  

APPROACH OF THE STUDY 

The approach used in this study is based on the methodology used in previous 
MGI reports.  Industry case studies form a core that is complemented by analysis 
of aggregate data and review of relevant literature.  However, we have made 
some adjustments to better suit an analysis of an emerging market like Brazil – 
we have paid more attention to potential productivity and output growth rates.  
While the search for understanding growth is evident in the latter sections of the 
case studies, the main discussion on potential for growth and the aggregate 
barriers that may limit the speed of changes are contained in the synthesis 
chapter.  

Aggregate analysis.  The first chapter is a diagnostic on Brazil’s economic 
performance based on aggregate data and relevant literature.  Through a 
comparison with the U.S., Japan and Korea, we seek to identify the main 
potential explanations of Brazil’s current GDP per capita level and growth rate in 
the whole economy.  Understanding the causes for the current gap is necessary 
for prescribing policy recommendations that can lead to a higher growth rate in 
the future.  The potential causal factors that are identified in the aggregate 
analysis form part of the hypotheses that are tested in the case studies.  

Industry case studies.  The core of the research project are eight detailed industry 
case studies.  Analyzing industries in a very disaggregate level allows us to 
understand how operations in Brazil differ from world benchmarks and what the 
reasons are for the different choices Brazilian managers have made.  Only 
through this microeconomic understanding of industry operations are we able to 
draw conclusions on the relative importance of the potential barriers to 
productivity growth and estimate the growth rate potential when these barriers 
are removed.  

Our cases are selected to represent a significant share of the non-agricultural 
economy, including both manufacturing and service sectors (see Box 1:  Why do 
we focus on non-agricultural productivity?).  In manufacturing, automotive 
Original Equipment Makers (OEMs) and steel cases represent relatively modern 
sectors while food processing and auto parts contain both formal capital 
intensive operations and small-scale informal establishments.  All of these sectors 
are also potentially tradable.  The cases in transportation and communication 
sectors, airlines and telecom, represent industries with close ties to the 
government.  In service sector cases, we wanted to study both more modern 
sectors and sectors with a large share of informal employment.  We chose retail 
banking as an example of the former and food retail and construction of the 
latter.  
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Each of the cases follows the same sequential analytical process that starts with a 
measurement of current productivity level of the Brazilian industry relative to 
world benchmarks.  We then generate and test hypotheses on the causal factors 
that explain the observed gap.  We conclude by synthesizing the findings on 
barriers to productivity growth and estimating the rate of achievable 
productivity growth when these barriers are removed.  

¶ Measuring productivity.  Productivity reflects the efficiency with which 
resources are used to create value in the marketplace.  It is measured by 
computing the ratio of output to input.  We first define each industry in 
a consistent manner in Brazil and the comparison countries, making 
sure that our industries include the same parts of an industry value 
chain.  We then collect data on output produced in each sector using 
measures of physical output or Purchasing Power Parity (PPP) adjusted 
value added.  The labor inputs are measured as number of hours 
worked, and capital inputs, when available, as capital services obtained 
from the existing stock of physical capital (see Appendix 1:  
Measurement of output and productivity). 

¶ Generating and testing causality hypotheses.  To explain why levels of 
productivity in Brazil differ from the benchmarks, we start by 
generating a set of hypotheses on the possible causes.  In this phase, we 
benefit from McKinsey’s consulting experience by using interviews 
with McKinsey consultants who are experts in the field, industry 
associations and company executives in both Brazil and the comparison 
countries.  This is a very efficient way of identifying major operational 
differences and the reasons for them arising from product, capital and 
labor market conditions.  
 
A systematic framework is used to explain productivity differences 
across countries that captures the major possible causal factors.  This 
causal framework has three layers of causality:  causal factors at the 
production process level, factors arising from industry dynamics, and 
external factors (Exhibit 3; see also Appendix 2: Framework 
Definition). 
 
The hypotheses are tested with further fact-based analyses and plant 
visits that allow us to conclude with an assessment of the relative 
importance of the causal factors in explaining the productivity 
difference in each sector.  

¶ Estimating achievable productivity growth.  Based on our understanding of 
the current barriers to productivity growth, we then estimate how fast 
productivity can grow in the next 10 years if these barriers are removed.  
These predictions consider productivity improvements achievable in 
existing establishments without additional capital through 
reorganization of functions and task, gains from new investments in 
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these establishments, as well as the effect of potential new entrants to 
the sector.  

Synthesis and Implications.  In the Synthesis and Implications chapter we begin 
with a review of the findings from our case studies.  The patterns that emerge 
allow us to draw conclusions on the causes of the aggregate productivity gap 
between Brazil and the comparison countries, as well as on the speed at which 
productivity can grow.  We then make our estimate of the potential productivity 
growth rate which could be achieved in Brazil by: 1) estimating the current 
productivity gaps; 2) by identifying the reasons for these differences in levels, 
and 3) by estimating how fast productivity could grow if the barriers to higher 
productivity are removed. 

The next step is to assess the aggregate output growth potential after the barriers 
to productivity growth are removed.  We ask the question:  how fast can Brazil’s 
GDP per capita grow over a 10 year period?  (see Box 2:  Reconciling projections 
and base year data)  Our answer is derived using information from our cases 
together with aggregate data from the experiences of other countries at similar 
stages of development.  We use the potential productivity growth rates from our 
industry cases to estimate productivity growth potential for each of the 
aggregate sectors of the economy.  Based on output compositions of other 
countries, we then construct a benchmark that describes the sector output 
breakdown in Brazil assuming the potential productivity growth rates from the 
cases.  And last, we derive the benchmark employment composition from the 
implied output values by sector, projected productivity growth rates, and the 
growth of employed labor force assuming no change in the level of 
unemployment.  

The benchmark picture of Brazil’s economy allows us to assess the conditions 
that are necessary for the projected changes to occur.  While the analysis is based 
on the assumption that favorable macroeconomic conditions are achieved and 
that existing barriers to productivity growth are removed, there may be 
additional aggregate bottlenecks that can limit the speed at which output can 
grow.  We assess whether aggregate savings, exports and skilled labor force are 
barriers to fast growth.  

In addition to providing insights on Brazil’s aggregate growth potential, the 
benchmark analysis allows us to take our study one step further and observe 
some of the social implications of the projected development path.  We are 
particularly interested in the implications of productivity - led growth on the 
level and quality of employment and seek to calculate what happens to the share 
of subsistence and informal employment in the economy.  We then very briefly 
discuss the impact of growth on poverty and on wage inequality.  The chapter 
concludes with the main implications for policy makers. 
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Box 1 
 
WHY DO WE FOCUS ON NON-AGRICULTURAL PRODUCTIVITY? 
 
We focus on non-agricultural productivity for two main reasons.  The first is 
practical:  low agricultural productivity has already been the focus of most 
research in development economics, and given that almost all of McKinsey’s 
global experience is in non-agricultural industries, we are more likely to be able 
to contribute by focusing on our area of expertise. 

The second reason is more fundamental.  Brazil’s non-agricultural productivity is 
the key determinant of its overall economic performance.  Its agricultural 
productivity, although very low, is at least partly a byproduct of the 
performance of its non-agricultural sector if it is the recipient of surplus labor in 
the economy.  In all countries, the agricultural share of employment falls as the 
economy develops.  This decline in agricultural employment requires, firstly,  
that the agricultural sector be able to feed the country with fewer people and, 
secondly, that the non-agricultural sector be productive enough to create 
attractive alternative employment opportunities.  As the  spread of  advanced 
agricultural techniques  has made meeting the former challenge largely feasible, 
the challenge for middle income countries in Brazil lies in the latter.   
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Box 2 
 
RECONCILING PROJECTIONS AND BASE YEAR DATA 
 
For most sectoral case studies, the base year for our productivity measurements 
is 1995.  This is because of the unavailability of more recent data during the time 
period during which much of the research effort was conducted (from January 
through September of 1997).    

Between 1995 and the beginning of 1998, evidently much has changed.  In 
particular, the economy will soon have completed nearly four years under 
relatively stable macroeconomic conditions.  Important changes have also 
occurred at the product - market level, in particular with the extension of 
deregulation and the deepening of the  process of privatization. 

Nonetheless, as noted above, we are fundamentally interested in exploring  
Brazil’s structural  economic potential.  This, we believe, has not changed 
materially between the end of 1995 and the beginning of 1998.  Brazil’s GDP per 
capita on a PPP basis in 1998 is still (barring major changes in still unpublished 
research by the World Bank) likely to be less than one quarter of that of the 
United States, as it was in 1995.  We thus believe that our diagnostic of economic 
fundamentals remains current.  Consequently, we also believe that the 
projections of output and productivity growth that are  based on that diagnostic 
remain valid and pertinent. 
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APPENDIX 1 
MEASUREMENT OF OUTPUT AND PRODUCTIVITY 

Productivity reflects the efficiency with which resources are used to create value 
in the marketplace.  We measure productivity by computing the ratio of output 
produced in a year to inputs used in that production over the same time period.   

Output.  For output, there are three basic measurement approaches which can be 
taken:  physical units, value added, and gross output.  While physical output is 
the preferred measure, it is not always feasible to compare physical output due 
to product variety as well as differences in quality.  This approach also requires 
that one have data from the same part of the value chain in every country.  In 
some countries an industry may simply assemble products while in others it may 
produce them from raw materials.  Physical measures would tend to 
overestimate the productivity of the former, as fewer inputs would be required 
to produce the same amount of output.  We were able to use physical output 
measures in five of our case studies:  automotive, steel, telecommunications, 
airlines, and retail banking. 

An alternative approach to physical output is to use value added.  This is the 
approach taken in the remaining case studies:  food retail, food processing, and 
construction.  Here value added is defined roughly as factory-gate gross output 
less purchased materials and energy.  The advantage of using value added is that 
it accounts for differences in vertical integration across countries.  Furthermore, it 
accommodates quality differences between products, as higher quality goods 
normally receive a price premium which translates into higher value added.  One 
complication arises from the fact that value added is not denominated in the 
same currency across countries.  As a result, this approach requires a mechanism 
to convert value added to a common currency using Purchasing Power Parity 
(PPP) exchange rates, a topic which is discussed separately below. 

GDP can be seen as a value added concept of output.  In many cases, output is 
not homogeneous; the GDP of a country is made up of many thousands of 
different goods and services.  The GDP of a country is the market value of the 
final goods and services produced.  It reflects the market value of output 
produced by means of the labor and capital services available within the country. 

The third approach is to use gross output.  Using shipment values, as with 
physical output, requires that one look at the same part of the value chain across 
countries.  Furthermore, as with value added, a mechanism for converting gross 
output to a common currency is needed.  This approach is normally used when 
the first two are not feasible due to lack of data. 

Purchasing Power Parity (PPP) exchange rate.  Instead of using market exchange 
rates to convert value added of different countries to a common currency, we use 
PPP exchange rates.  They can be thought of reflecting the ratio of the actual costs 
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of purchasing the same basket of goods in local currencies in two countries.  The 
PPP exchange rates are constructed “bottom up” by comparing the actual market 
prices of comparable goods and services across countries, and then aggregating 
the individual prices up to a “price” for sector-specific baskets and finally the 
total GDP.  

The reason for not using the market exchange rate is that because it reflects 
international transactions alone, it cannot reflect the prices of non-tradable goods 
and services in the economy.  Furthermore, comparisons done on the basis of 
market exchange rates would be affected by fluctuations in the exchange rate 
related to, say, international capital movements alone.  

For our aggregate survey, we use the GDP PPP exchange rate reported in Penn 
World tables.  In the food processing and food retail cases, we construct our own 
PPP exchange rates using detailed price data from Brazil and the U.S., which we 
collected. 

Input.  Our total factor inputs consist of labor and capital inputs.  Labor inputs 
are more straight forward to measure:  we use the total annual number of hours 
worked in the industry.  When actual hours are not available, we estimate labor 
inputs with the number of employees multiplied by average hours of work per 
employee in the sector. 

The heterogeneity of capital makes measuring capital inputs more difficult.  
Capital stock consists of various kinds of structures (such as factories, offices, or 
stores) and equipment (such as machines, trucks, or tools).  The stock is built up 
incrementally by the addition of investment (business gross-fixed capital 
formation) to the existing capital stock.  Each piece of capital provides a flow of 
services during its service life.  The value of this service is what one would pay if 
one were leasing this piece of capital and what we use as our measure of capital 
inputs.  

In our aggregate chapter, we construct our capital service measures using the 
Perpetual Inventory Method (PIM), based on U.S. service lives for structures and 
equipment.  We used difference sources for capital investment in Brazil, in order 
to try to deal with the distortions produced by inflation, and obtained results 
that were virtually equivalent.  Ideally we would have liked to measure the 
capital inputs in each of our case studies as well, however, data was available 
only for the cases of airlines, steel, telecom, and automotive. 
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APPENDIX 2 
FRAMEWORK DEFINITION 

The framework for synthesizing the explanatory factors for the sectoral labor 
productivity performance is summarized in Exhibit 4.  The various elements of 
the framework are further described below.  Illustrations of possible effects are 
also presented under some of the subheadings, both in order to facilitate the 
understanding of the relevance of each point and in order to introduce some of 
the effects that are presented in the later discussions.  

External factors. The external effects on managers can be divided into external 
environment and product, labor, and capital market factors.  These factors are 
mainly outside the control of firms but influence how they operate. 

¶ External environment 

! Fiscal and macroeconomic environment.  The general economic 
environment in which managers operate affects their planning 
horizon, investment decisions, and their every day operational 
decisions.  High productivity is more difficult to achieve under an 
unfavorable macroeconomic environment where high inflation, 
uncertainty about exchange rates, or frequently changing fiscal 
policies generate additional uncertainty.  Furthermore,  the very 
high inflation which prevailed and  the monetary policy uses to 
combat it contributed to the virtual disappearance of long term 
credit and equity markets, thereby seriously restricting the 
availability of capital for modernization or expansion.  

! Factor prices.  Differences in relative prices of capital and labor lead 
profit-maximizing  managers to choose different production 
technologies.  This, in turn, leads to labor and capital productivity 
differences, although not total factor productivity differences, across 
economies.  We considered herein strictly differences in the intrinsic 
prices of capital and labor.   Differences in relative factor costs due to 
higher interest rates were reflected under the Fiscal and 
Macroeconomic Environment causal factor. 

! Infrastructure.  The infrastructure available to managers affects the 
transactions costs they face in their everyday operations.  The more 
inefficient infrastructure is, the less productive the local operations 
are. 



 

 11

! Income level/distribution.  The structure of consumer demand 
influences the product mix demanded in the marketplace, which in 
turn, can affect the value of the total output and thus productivity. 

¶ Product market 

! Competition/concentration rules.  Government policy can influence the 
competitive intensity and productivity of an industry by facilitating 
competition, for example, by preventing excessive concentration or 
collusive practices. 

! Trade/FDI barriers.  Tariff and non-tariff barriers to trade or foreign 
direct investment (FDI) can reduce the competitive pressure on an 
industry and allow low productivity to persist. 

! Product regulations.  Regulations prohibiting or discouraging certain 
products or service offerings (including regulations on pricing) can 
reduce or eliminate high-productivity production.  Product market 
regulations can also limit or distort competition by protecting or 
favoring incumbent companies. 

! Other industries/up-and downstream.  Downstream industries can 
influence productivity by exposing a national industry to 
international competition, by exerting buyer/seller power and by 
providing technical support.  An underdeveloped upstream industry 
in turn can impose significant productivity costs on its clients. 

¶ Capital market 

! Government ownership.  Ownership by government may imply 
management objectives that differ from profit maximization and 
lead to a lower productivity in favor of other goals. 

! Corporate governance rules.  The extent to which management is 
exposed to pressure from owners, shareholders  or creditors can 
influence the rate at which productivity is improved.   

¶ Labor market 

! Labor rules/unionism.  Labor regulations and union policy can 
influence the possibility of implementing productivity 
improvements. In addition, the work rules and compensation 
schemes supported by national law may increase or decrease the 
possibility of putting in place certain types of production processes.  
These differences may thus generate different constraints and 
incentives for managers. 

! Tax level/enforcement.  Lax enforcement of labor laws can favor small 
scale informal operations that are able to avoid paying payroll taxes.  
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This advantage from tax evasion can help maintain a larger share of 
less productive establishments in the market, reducing the average 
productivity in the industry. 

Industry dynamics/nature of competition.  The competitive pressure in the industry 
influences the pressure on management to adopt best practices in the production 
process.  The nature of competition embodies in the framework the intensity of 
competition among domestic firms, the exposure of an industry to best practice 
either via trade or foreign direct investment, and the extent to which innovations 
in product and production process are adopted. 

Production process.  The third set of factors affecting productivity arise at the 
production process level.  These can be grouped into the mix of output/demand 
among different products, the availability and application of key production 
factors (capital, labor with various skills and scale), and the organization of 
production operations.  All production process factors in the framework are 
jointly determined by elements of a firm’s external environment beyond its 
control and decisions made by its managers, although the three factors classified 
as “operations” are most directly under a firm’s control. 

¶ Production factors 

! Capital intensity/technology.  We use capital in the sense of physical 
assets and their embodied processes (e.g., machines, plants, 
buildings, and hardware).  Capital can influence labor productivity 
in two different ways: 

– Intensity.  If an industry works with a higher capital intensity, i.e., 
uses more capital in combination with each unit of labor, we 
expect that this industry would show a higher labor productivity. 

– Technology.  In some cases it is more appropriate to talk broadly 
about capital technology differences than of capital whenever 
different equipment is used which causes productivity 
differences.  A similar effect can happen if one industry applies a 
more modern stock of capital, e.g., newer tools or computers. 

! Scale.  Higher production scale is generally expected to lead to 
increased productivity. 

! Blue collar trainability.  This factor captures labor productivity 
penalties due to a lower blue collar labor trainability potentially 
caused by lower educational levels in Brazil. 

¶ Operations 

! Organization of functions and tasks.  This is a broad category 
encompassing the way in which production process and other key 
functions (product development, sales, marketing) are organized. 
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! Supplier relationships.  Suppliers can contribute to industry 
productivity by collaborating in product development or by 
providing components that are easier to assemble. 

! Capacity utilization.  Labor productivity can be affected by the rate of 
capacity utilization if there are significant “fixed” labor inputs 
involved in the production process.  It is important to note here that 
we attempted to make adjustments for eventual cyclical fluctuations 
in output. 

¶ Product innovation 

! Mix of products and services.  Product and service mix primarily 
affects the numerator in the productivity definition by affecting the 
value of products and services.  The mix of output/demand among 
different products as well as marketing might influence the 
productivity level that can be achieved if measured properly.  The 
mix of common services, the variety, or the quality might differ. 

! Design for manufacturing.  Both within the manufacturing sectors and 
in services, design can influence which technology might be applied. 
Design changes might simplify the production process and improve 
productivity. 
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Aggregate Analysis 

To set the stage for our industry case studies, this chapter assesses the economic 
performance of Brazil through a comparison with the U.S., Japan, and Korea.  
Based on aggregate data and review of the literature, we explored the main 
factors that can explain Brazil’s current GDP per capita level and growth rate.  
Taken together, the aggregate survey and the case studies allow us to draw 
conclusions on the relative importance of the different barriers to higher output 
and productivity growth in Brazil.  

Understanding past performance is a necessary condition for assessing Brazil’s 
future growth prospects. Based on our understanding of the barriers to past 
growth, our industry case studies allow us to estimate the achievable 
productivity growth when these barriers are removed.  This, together with 
estimates of evolution of demand derived from the experiences of other 
countries, allows us to derive potential future development paths for Brazil.  The 
Synthesis chapter incorporates the results of this analytical process. 

BRAZIL’S ECONOMIC PERFORMANCE AT THE AGGREGATE LEVEL 

We assess Brazil’s economic performance at the aggregate level by comparing its 
past experience with that of the U.S., Japan, and South Korea.  While the U.S. is 
the leading economy in current aggregate productivity and output, Japan is the 
only country that has successfully crossed the threshold from a developing to a 
developed economy in this century.  Korea is the most prominent example of the 
current “Asian growth model” and is currently the subject of a parallel study by 
MGI.1  Furthermore, between 1985 and 1995, Korea doubled its GDP per capita 
from US$5 thousand, Brazil’s current level, to US$10 thousand in Purchasing 
Power Parity (PPP) terms.  We will thus refer to Korea frequently as a benchmark 
against which to verify our assessment of Brazil’s own economic potential. 

Taking the level of GDP per capita as the measure of economic well-being, we 
explain Brazil’s lower level of output by different levels of total factor inputs 

                                                 

1 As we ready this report for publication, Korea is in the midst of serious economic turmoil. Korea’s current 
economic difficulties are severe and the development strategy of the past contributed to the crisis itself 
and its severity.  However, Korea’s experience from 1985 - 1995 is the closest of any country to the 
potential we find in Brazil.  In drawing on the Korean experience to assess how Brazil might develop, 
we use heavily the results of the parallel MGI study on Korea.  We modify the model of Korea not to 
include the flaws in its development path that have lead to the current crisis. 
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(labor and capital) or total factor productivity (the efficiency with which inputs 
are transformed into outputs).  

¶ GDP per capita level.  The best available aggregate measure of material 
living standards of an economy is its gross domestic product (GDP) per 
capita measured in Purchasing Power Parity (PPP) terms.  Brazil’s 
output per capita in 1995 was $5,400, which translates into about 
23 percent of the level of the U.S. and about 50 percent of that of Korea.  
Brazil had already reached the $5,000 level in 1980 but its growth has 
been stagnant since then (Exhibit 1; see also Box 1: Are we measuring 
GDP per capita correctly?). 

¶ Total factor inputs. Fewer capital inputs is a key factor explaining the 
current GDP per capita gap to the comparison countries.  Brazil used 
only 14 percent of the U.S. level of services from non-residential 
structures, machines and equipment.  Similarly Brazil lags Korea’s 
capital input level more than it does Korea’s level of output (Exhibit 2).  
 
Amount of labor inputs used does not appear to be a factor explaining 
the output gap to the U.S.  However, Korea and Japan boost their total 
factor inputs and their output by employing a significantly higher level 
of labor inputs.   

¶ Capital productivity.  Overall capital productivity in Brazil is high 
(Exhibit 2), but this result should not be misinterpreted.  The level of 
capital productivity (output  per unit of capital) reflects in part the 
extent to which an economy is making efficient use of its equipment 
and buildings.  But this measure can also be high simply because there 
is very little capital available, relative to the amount of labor.  And it is 
this latter reason that explains the high capital productivity in Brazil.  
There are many sectors in Brazil where output is produced largely by 
the workers, using little in the way of capital.  These sectors then show 
high capital productivity, which can give a false impression.  In fact, we 
find in our case studies examples where capital is not being used very 
efficiently.  Brazil actually has the potential to improve the productivity 
of its use of capital in some industries.  

¶ Total factor productivity.  Another important factor explaining Brazil’s 
low output is its low total factor productivity (Exhibit 2). This is 
estimated as a weighted average of labor and capital productivity and 
reflects the overall efficiency with which labor and capital are used.  
Since this measure of productivity is low, it means that lack of capital is 
not the only reason why labor productivity in Brazil is low.  We will 
find confirmation of this conclusion in our case studies, where we 
identify ways in which business operations could be greatly improved 
even without additional investment.  We also identify ways in which a 
modest investment in an industry, together with process improvement, 
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could greatly increase overall production efficiency.  Such changes, 
effectively combine modest increases in capital with  substantial 
increases in total factor productivity. 

¶ Past output growth. Brazil’s fast growth period in the 1960s and 1970s 
was driven by public sector and foreign investments behind a 
protective curtain of import barriers.  This development strategy ended 
with the debt crises of the early 1980s.  There was no per capita growth 
during the hyperinflationary 1980s, and a return to growth came only 
with the economic reforms and stabilization of the early and mid-1990s 
(Exhibit 3).  The cost of the “lost decade of the 1980s” is illustrated by 
the experience of Korea as it was able to more than double its per capita 
income in the same time period. 
 
Even during its high growth period, Brazil grew significantly slower 
than did Japan and Korea in their rapid growth periods.  This is 
explained by a lower rate of capital accumulation in Brazil than in the 
East Asian countries. Japan’s growth was further boosted by a higher 
total factor productivity growth rate (Exhibit 4).  

POTENTIAL CAUSES OF DIFFERENCES IN ECONOMIC 
PERFORMANCE 

Capital inputs 

Low level of capital inputs appears to be a key factor in explaining Brazil’s low 
output level on the aggregate.  To assess the future prospects for increasing the 
rate of capital accumulation, we want to understand what the factors are 
affecting savings and investment behavior that have kept the Brazilian economy 
as a whole from putting more capital into productive use.  

¶ Capital input gap.  Current low level of capital inputs reflects both low 
initial stocks and continuously low investment rates (Exhibit 5).  Brazil 
has not only stayed behind the high investment rates of fast-growing 
Japan and Korea but also of the U.S., which has a significantly lower 
aggregate savings rate.  

¶ Low investment rates.  Analysis of the gap between Korean and Brazilian 
investment rates reveals that controllable micro- and macroeconomic 
variables are responsible for much of the difference (Exhibit 6).  Brazil’s 
lower public sector savings is the largest single explanatory factor, 
explaining 51 percent of the gap.  This reflects the fact that Korea has, in 
recent years, maintained a public sector surplus while Brazil has had 
budget deficits.  So, while closing the budget deficit alone would not 
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bridge this gap completely, it would boost the investment rates by 
redirecting resources from financing the government deficit to 
investments.  
 
Higher relative prices of capital goods explain 20 percent of the 
investment gap.  The same financial resources can purchase fewer 
physical capital goods in Brazil since investment goods are 20 percent 
more expensive in relative terms than they are in Korea (Exhibit 7).  
Higher relative prices are caused by higher tariffs imposed on imported 
capital goods.  In effect, a policy intended to protect the domestic 
capital goods industry has reduced Brazil’s effective investment rate. 
 
Another 17 percent of the investment gap is explained by the higher 
cost of financial intermediation in Brazil.  The operating costs of the 
banking sector represent nearly 4 percent of GDP, which is more than 
twice as high as the corresponding share in Korea and 50 percent higher 
than in the U.S.  This indicates that Brazil’s financial system is less 
efficient in channeling resources from savers to investors in the 
economy, leaving fewer resources to be used as final investments 
(Exhibit 8). 
  
The residual of the gap is explained by differences in private savings 
rate and in net capital inflows.  Both arise as a result of individual 
choices of domestic and foreign savers and investors.  While 
government actions may affect individual behavior, there is little 
consensus on how the government could and should change these 
residual categories.   

¶ Relative factor prices.  Given that most businesses have some choice in 
their production technology, they may choose either more or less 
capital intensive methods of production.  Cost of capital relative to 
labor has been significantly higher in Brazil than in Korea and the U.S. 
as a result of high real interest rates and lower wages.  This has 
provided businesses with an incentive to favor more labor intensive 
technologies and not to undertake labor-saving capital investments that 
may be economical at the relative prices of the comparison countries 
(Exhibit 9).   

Labor inputs 

Brazil has traditionally been successful in creating new jobs and employing its 
rapidly growing labor force.  Yet a large share of jobs are created in the low 
productivity informal sector, raising questions of the quality of the employment.   

¶ Employment.  Despite a rapid growth in Brazil’s working age 
population, the economy has been able to create jobs at an even higher 
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rate and increase the employed share of the work force (Exhibit 10).  As 
a result, open unemployment does not appear to be a major issue in 
Brazil today.  However, a large share of workers are employed in 
informal sector jobs in establishments that operate at small, 
subeconomic scale, often at very low productivity levels.  Over the past 
15 years, the share of informal workers has not declined.  After a fall in 
the 1980s, their share has turned to growth in the 1990s, suggesting that 
the quality of jobs is a challenge for Brazil’s future growth prospects 
(Exhibit 11; see also Box 2: What do we mean by informality?). 

¶ Hours worked.  When labor effort per employee is measured by the 
average hours worked, Brazilian workers show a higher labor effort 
than U.S. or Germany today.  However, when compared to average 
hours worked at high growth periods and corresponding levels of 
development, Brazil lags behind all of the comparison countries 
(Exhibit 12).  

¶ Labor market regulations.  The Brazilian public debate has frequently 
blamed the labor legislation and social labor taxes for hindering job 
creation in the formal sector.  Minimum wage and contributions to 
social security, workers’ capitalization fund (FGTS), and public labor 
training systems (SENAI and SENAC) increase labor costs to 
employers.  In addition, granting access to employees’ capitalization 
funds when they are fired may increase worker rotation by providing 
an incentive for workers to request being fired.  
 
In fact, while Brazil’s labor tax burden is at a level comparable to that of 
the U.S. and Argentina, and lower than Germany’s, it is higher than that 
of either Korea or Chile, countries at a similar level of development 
which have recently experienced sustained periods of rapid growth  
(Exhibit 13).  Other labor market regulations do not appear excessively 
restrictive except relative to the U.S. (Exhibit 14).  Both Korea and 
Germany impose strict regulatory frameworks on their labor markets.  
The two areas where Brazil has imposed a greater burden than the 
comparison countries are in limiting the use of part-time and temporary 
workers (though legislation regarding these issues is being reviewed in 
Congress as this report is prepared for publication)  and in requiring an 
excessive administrative effort from employers.  

Total factor productivity 

Together with the capital gap, low total factor productivity is a key factor in 
explaining Brazil’s low level of output.  We examine whether the economic 
environment is such that it motivates businesses to use capital and labor at 
productivity levels comparable to world best practice.  In particular, we focused 
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on the factors most frequently cited as being particularly detrimental to the 
adoption of those practices in Brazil today, as listed below.  

¶ Macroeconomic instability.  Brazil’s macroeconomic environment has 
been highly volatile since 1980, diverting the attention and resources of 
businesses away from long term productivity improvements 
(Exhibit 15).  The hyperinflationary period of the late 1980s and early 
1990s illustrates this well.  When annual inflation rates rose above 
1,000 percent, price differences between substitute products were 
blurred and no company could compete by relying on a cost advantage 
alone.  Capital investments were discouraged by the high level of real 
interest rates.  At the same time, financial decisions determined the 
results of firms, putting operational improvements into a secondary 
role. And last, volatile real exchange rate and other macroeconomic 
instability discouraged foreign direct investment.  This kept away the 
transfer of best practice productivity from foreign companies. 

¶ Formal and informal sector mix.  Brazil’s aggregate performance reflects 
sectors with very large differences in productivity.  Agricultural 
workers have been estimated to have an average productivity at 
14 percent of the level of the rest of the work force.  Similarly in non-
agricultural employment, self-employed and non-registered workers 
are on average less than half as productive as registered employees 
(Exhibit 16).  In our case studies, we find similar productivity 
differences inside more narrowly defined sectors.  This implies that 
productivity growth is largely affected by changes in the relative size of 
the different segments of the economy. 
 
In comparison to other countries, Brazil has been slow in pulling 
workers from agriculture to other employment (Exhibit 17).  Nor has 
the share of informal workers in urban work force declined in the past 
decade (Exhibit 11).  This suggests that a challenge for future 
productivity growth is the capacity of the formal, modern sectors of the 
economy to pull workers into high productivity employment.  

¶ Uneven enforcement of labor laws.  Although the overall labor regulation 
does not appear excessive relative to Korea or Germany, it may be more 
distortive if the laws are unevenly enforced.  Employers who register 
their workers face higher labor costs and are less price competitive than 
their non-registered competitors.  This cost advantage may perpetuate 
the presence of the informal sector.  We explore in our case studies 
whether there is microeconomic evidence of this cost advantage from 
tax avoidance, and if so, what can be done to reduce the costs from this 
distortion. 

¶ Level of education.  The low level of educational attainment among the 
labor force is a potential factor that can affect both productivity level 
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and its growth rate.  The correlation between education and wages has 
been frequently cited as evidence of higher productivity of more 
educated workers.  And recent economic literature has paid increasing 
attention to the role of human capital in explaining growth.  
 
Low educational attainment  is a factor that may thus potentially 
contribute to low total factor productivity.  While 80 percent of 
Brazilian workers have 8 years or less of education, in Korea the share is 
20 percent (Exhibit 18).  The small share of highly educated workers is 
reflected in the higher wage gap between workers at different 
education levels.  The current education level reflects the fact that Brazil 
has not raised the average education level of its population as fast as 
Korea has done over the past 35 years. 
 
While levels of education are more readily comparable across countries, 
the quality of education is also important.  There have been concerns of 
the quality of basic education in Brazil, suggesting that the education 
gap between Brazil and more developed countries may actually be even 
larger than indicated here when the quality of schooling is taken into 
account.  
 
We seek to uncover the relationship between education and 
productivity in our industry case studies, asking whether lack of 
education is an absolute barrier to productivity growth or whether on-
the-job training can be used as a substitute for educated workers.  We 
also want to know whether the answer is different for blue-collar 
workers, supervisors, and middle managers. 

¶ Exposure to competition.  Brazil’s development strategy before the 1990s 
was based on domestic production protected from international 
competition by import barriers.  In addition, large-scale participation of 
state companies in key industries reduced shareholder pressure and 
intensity of domestic competition.  For many companies, this protective 
environment shielded them from the need to increase their productivity 
to world best practice levels.  These comfortable competitive conditions 
are suggested by the significant reductions in manufacturer’s markups 
since recent trade liberalization (Exhibit 19).  

¶ Transportation infrastructure.  In a country as large as Brazil, the capacity 
of the whole economy to function as one market hinges on an efficient 
infrastructure that reduces transportation costs and makes regional 
producers face competition from one another.  Comparative analysis 
suggests that Brazil’s road network may not satisfactorily fulfill this 
function.  The road network has narrow coverage and is in poor 
condition, yet widely used (Exhibit 20).   Adequate infrastructure is 
similarly necessary for competing in the international market. Brazilian 
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ports are twice as expensive to exporters as other Latin American ports 
(Exhibit 21).  This puts exporters at a cost disadvantage in international 
markets, while it benefits domestic producers by raising the prices of 
imported goods.  We attempted to test for the potential impact of 
infrastructure wherever possible in the cases.   

CONCLUSIONS AND IMPLICATIONS FOR CASE STUDIES 

The aggregate analysis suggests that the key factors explaining Brazil’s low 
current output level are lack of capital and low total factor productivity.  The 
causes for the capital gap were traced to controllable policy variables that could 
be altered to boost investments, like reducing the public sector deficit.  Similarly 
in the case of total factor productivity:  macroeconomic instability, uneven 
enforcement of labor laws, education levels, and protective trade policy are 
possible explanatory factors for Brazil’s lack of efficiency in transforming labor 
and capital into outputs.   

However, the aggregate analysis is inconclusive because it does not capture the 
microeconomic factors that can have significant influence on the actions of 
managers.  Corporate governance structure and industry-specific product market 
regulations are examples of such factors.  The only way to determine the relative 
importance of all the relevant factors is to study specific industries and to look at 
how operations differ across countries and what are the reasons for the different 
choices managers have made.  

In our case studies, we test for the hypotheses raised in this aggregate analysis as 
well as other factors.  If an aggregate causal factor is truly important, it shows up 
in the case studies as well.  In the Synthesis chapter we synthesize the findings of 
both the case studies and this aggregate analysis, and draw conclusions for 
Brazil’s future growth potential.  
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Box 1 
 
ARE WE MEASURING BRAZIL’S GDP PER CAPITA CORRECTLY? 

We use gross domestic product (GDP) per capita as our measure of output, converted 
into one currency using Purchasing Power Parity (PPP) exchange rates.  PPP exchange 
rates can be thought as the ratio of actual costs of purchasing the same aggregate 
baskets of goods in local currencies in two countries.  Because they reflect the actual cost 
of living differences, they are suitable for obtaining comparable indicators of material 
well being across countries.  

There are a number of reasons why the market exchange rate is not suitable for 
converting output values to comparable GDP baskets.  First, a market exchange rate 
reflects prices of tradable goods and services only.  Prices of non-tradable goods and 
services are not a factor even though they can have very different price levels across 
countries depending on local supply and demand: real estate markets are a good 
example.  In the case of developing countries, we frequently observe that non-traded 
goods, particularly food products, tend to be cheaper at market exchange rates.  This 
introduces a systematic bias that would underestimate the material well being of 
developing countries if we convert output values using exchange rates (Exhibit B1).  
Second, comparisons done on the basis of market exchange rates would be affected by 
fluctuations in the exchange rate related to, say, international capital movements alone.  
And last, even for tradable goods, the “law of one price” does not always hold true 
across countries.  

Constructing a PPP for a developing economy poses particular challenges.  Estimating 
average prices for a very heterogeneous market requires estimating the size of the 
informal sector.  Furthermore, the last available PPP for Brazil is for 1980, introducing 
additional uncertainly into our measure of its 1995 GDP (Exhibit B2). 

In order to assess the validity of our GDP per capita estimates, we constructed an error 
band around our per capita output estimate (Exhibit B3).  The resulting band ranges 
from 21 to 36 percent of the U.S. current output level.  This suggests that the uncertainty 
is not large enough to change our conclusion about Brazil’s position vis-a-vis the 
comparison countries.  Furthermore, the relative output levels obtained from physical 
output measures in many of our cases are consistent with this level of aggregate output 
difference. 

Our error band is constructed in large part by looking at the development of electricity 
consumption in Brazil.  There is a high correlation between GDP per capita growth and 
electricity consumption in a sample of developing countries (Exhibit B4).  Comparing 
measures of past growth rates to a prediction based on electricity consumption growth 
suggests that the official estimates may understate Brazil’s GDP per capita growth by at 
most 1 to 3 percent.  Part of this differences may be accounted for by the growth of the 
aluminum industry and the low cost of hydropower in Brazil. 
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Box 2 

WHAT DO WE MEAN BY INFORMALITY? 

The term informality as used in Brazil has many definitions, which can be 
divided into two broad groups.  Informality is used to refer to firms and plants 
that operate with small and subeconomic levels of scale and capital (the 
production definition).  It is also used to refer to firms and employees that evade 
either taxes on profits or social insurance contributions (the tax evasion 
definition).  These two definitions largely overlap, but not completely – there are 
workers without signed work cards at even large employers and there are some 
small scale, but legal firms. 

Since we are studying productivity in this report, we use informality according 
to its production definition, since the scale and capital intensity of production 
directly affects productivity.  However, data on informal production are not 
easily available in Brazil.  Hence we quantify informality in the case studies 
according to the “legal” definition, particularly the possession or not of a “signed 
workers card.” We are thus explicitly assuming a high degree of correlation 
between the legal and production definitions of informality.   
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Exhibit 1

OVERALL ECONOMIC PERFORMANCE:  GDP PER CAPITA 1960-95
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Source: Penn World Tables; IMF
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Exhibit 2

TOTAL FACTOR PRODUCTIVITY LEVELS 1995

Indexed to U.S. = 100

Source: Penn World Tables; Pilat; Hofman (1997); PNAD; Korean National Statistics; OECD
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Exhibit 3

OVERALL ECONOMIC PERFORMANCE:  GDP PER CAPITA 1960-95
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Source: Penn World Tables; IMF
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Exhibit 4

SOURCES OF ECONOMIC GROWTH DURING HIGH GROWTH PERIODS
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Exhibit 5

LEVEL AND GROWTH IN CAPITAL STOCK

Capital service per capita indexed to U.S. 1995 = 100

* Average investment rates at international prices
Source: O’Mahoney (1995); Hofman (1997); Penn World Tables
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Exhibit 6

GAP ANALYSIS OF INVESTMENT RATE - AVERAGE 1980-95

Percent of GDP at Korean relative prices

* Equals current account deficit
** Includes differences in private savings rate
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Exhibit 7

RELATIVE INVESTMENT GOODS PRICES

 Source: Penn World Tables; OECD
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Exhibit 8

COSTS OF FINANCIAL INTERMEDIATION - 1995 data

Percent

 Source: IMF; Austin Assis (Brazil); FDIC; NCVA; OTS
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Exhibit 9

RELATIVE PRICES OF CAPITAL AND LABOR*

Indexed to U.S. = 100

* 1995 capital prices; 1994 labor prices
** Rental cost at GDP-PPP of one unit of capital, calculated by multiplying USD-based WACC with relative cost of investment goods (capital goods PPP÷GDP PPP)

*** Average manufacturing unit labor cost at GDP-PPP
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Exhibit 10

JOB CREATION GIVEN GROWTH IN WORKING AGE POPULATION 1981-95

Millions of people

Source:  Korean National Statistics; PNAD
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Exhibit 11

GROWTH OF INFORMALITY 1983-95

Percent of urban employment*

* Survey covers urban areas of Recife, Salvador, Rio de Janeiro, São Paulo, and Porto Alegre
Source: PME; interviews
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Exhibit 12

HOURS PER EMPLOYEE

* In 1990 US$; figure for nearest available year used
Source: Maddison (1996)
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Exhibit 13

INTERNATIONAL COMPARISON OF LABOR TAXES

% of wages and benefits received

* For Brazil this includes social security, unemployment, and all other "social charges" U.S. includes social security, federal and state unemployment and workers
compensation. Germany includes mandatory pension and insurance contributions. Korea includes medical insurance, pension plan, unemployment insurance and
workers compensation insurance. Argentina includes income tax, social security and healthcare. Chile includes only accident insurance

** For Brazil this only includes social security payments (average manufacturing employee does not pay income tax) U.S. includes social security, medicare and
income tax. Germany includes payroll and income taxes. Korea includes income taxes, medical insurance and pension plan. Argentina includes social security
and healthcare. Chile includes income tax, social security and healthcare

Source: Latin America Productivity Study (MGI), U.S Statistical Abstract, McKinsey
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Exhibit 14

INTERNATIONAL COMPARISON OF DIFFERENTIATING FACTORS IN LABOR CONDITIONS
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Exhibit 15

RISK FACTORS AFFECTING INVESTMENT AND SAVINGS BEHAVIOR
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Exhibit 16

LABOR PRODUCTIVITY, 1995

Indexed to U.S. = 100
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Exhibit 17

STRUCTURE OF EMPLOYMENT:  SHIFT OUT OF AGRICULTURE

Percent

SL

Source: PNAD; Korean National Statistics; Maddison (1995); OECD
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Exhibit 18

EDUCATIONAL ATTAINMENT IN KOREA AND BRAZIL

SL

* Distribution of labor force by level of education (percent of economically active population)
** Distribution of population by level of education (percent of population over age 10)

Source: IBGE; Korean National Statistical Office
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Exhibit 19

CHANGE IN IMPORT PENETRATION FOLLOWING TRADE LIBERALIZATION AND EFFECT ON MARK-UPS
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Exhibit 20

CONDITION OF INFRASTRUCTURE AND ITS CONSEQUENCES
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Exhibit 21

CONDITION OF INFRASTRUCTURE AND CONSEQUENCES
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Note: Brazilian ports are expensive and inefficient
Source: World Bank; Rail Business Report (1997)
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* Output of informal services like retail and construction is estimated by observing consumption of “retailable” goods and construction
materials

Source: Interviews; McKinsey analysis
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Airlines 

EXECUTIVE SUMMARY 

The airline industry represents a small sector of the Brazilian economy with high 
growth rates and high growth potential.  Despite strong improvements in 
operations over the past 5 years, the Brazilian carriers still show low productivity 
as compared to U.S. airlines which is primarily due to less efficient labor 
organization in the non-flying employment groups, lack of technology in 
ticketing and yield management and a complexity/scale disadvantage.  We 
attribute these problems primarily to a lack of competitive pressure due to the 
heavy regulatory framework in place in Brazil, and to a smaller extent to a low 
density traffic penalty.  The lack of technology may partially be due to the 
difficulty in obtaining the necessary capital, and past import restrictions on IT 
(Information Technology) equipment.  Deregulation can lead to entrance of low-
cost carriers which will cause prices to drop and demand in air transportation to 
surge.  The Brazilian carriers can face the challenge of such deregulation if they 
maintain or accelerate their current pace of improving productivity. 

INTRODUCTION 

The airline industry contributed about 0.4 percent to total GDP in Brazil in 1995.  
The employment in the Brazilian airline industry was 0.05 percent of total 
employment with an additional 0.25 percent for air traffic related employment 
such as non-airline airport personnel, third party maintenance providers and 
employees in the aircraft industry. Despite its small size, the airline industry is 
nevertheless an important case study due to the following reasons: 

¶ The Brazilian airline industry is a vivid example of a heavily regulated 
industry 

¶ The Brazilian air traffic market has demonstrated high growth rates of 
nearly 20 percent p.a. (per annum) over the last 6 years and promises 
strong growth potential, especially if prices decrease 

¶ The airline industry is a service sector industry in Brazil with one of the 
best availability of accurate labor and capital stock numbers. 
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To understand the competitive position of the Brazilian airline industry, we 
analyzed the labor productivity and the capital productivity of the main 
Brazilian carriers and compared it to the main carriers in the U.S. and European 
airline industries.  We will give a brief historic background on the Brazilian 
market and industry, describe the scope of our analysis, and explain our 
measurement of labor and capital productivity.  Then we will draw some 
conclusions concerning the causes of the observed productivity differences and 
the external factors driving these causes, and paint a scenario for the future 
development of the Brazilian airline industry. 

THE BRAZILIAN AIRLINE MARKET AND INDUSTRY 

Although the Brazilian airline market is still heavily regulated, it is small 
compared to those of the U.S. or even other emerging countries such as Korea, 
and it is growing fast.  The main Brazilian player is VARIG, which is larger than 
all the other Brazilian carriers combined. 

Deregulation in the airline industry is a worldwide phenomenon that started in 
the U.S. in the mid-1970s.  Culminating with the Airline Deregulation Act of 
1978, new competitors were allowed to enter the industry and airlines could 
choose the routes they wanted to fly and the fares they wanted to charge.  This 
lead to heavy restructuring of the industry, an increase in overall air traffic and a 
significant drop in air fares.  Europe’s deregulation started about a decade later 
and was just completed in April. Now any European carrier (although not a non-
European carrier) may fly on any European route.  However, an important 
caveat must be noted.  Restrictions still apply regarding slots at airports, e.g., 
although Lufthansa may in principal fly from Heathrow to Edinburgh, it may 
not be allowed to obtain the airport slots to do so.  Note that in addition, some 
European carriers are still state-owned and enjoy government support.   

In contrast, there is still strong government intervention in the Brazilian airline 
industry today.  Although all companies are privately owned (VASP being the 
last to be privatized in 1990), the government influences the industry through the 
awarding of the routes in such a way that makes it difficult for newcomers to 
obtain profitable domestic routes, especially those between larger cities.  On 
international routes, bilateral agreements between Brazil and various countries 
divide up the market and lead to approximately 50 percent market share for the 
Brazilian carriers; no cabotage (allowing a foreign airline to carry passengers 
between two domestic points) is allowed in Brazil.  Exhibit 1 provides an 
overview of the situation of the airline industry worldwide. 

Over the past several years, competition in the Brazilian domestic market has 
increased slightly.  Instead of strict price controls, only a “maximum price” is set 
now by a government commission.  Brazilian airlines can compete on certain 
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routes.  Direct state subsidies of the Brazilian carriers have been reduced over the 
past years, e.g., the exemption from the state tax fell as of January 1997. 

The Brazilian airline market has been increasing at an average of 18 percent p.a. 
in the number of scheduled passengers over the last 8 years.  In 1995, 
international and domestic flights amounted to more than 80 billion available 
seat kilometers (ASK) with the domestic market contributing about one-third. 

VARIG is the largest carrier with 23 billion revenue passenger kilometers (RPK) 
(Exhibit 2).  The largest growth rates were obtained by the regional airlines TAM 
and RioSul (which belongs to VARIG).  Looking at the years 1991 to 1995 more 
closely, we observe a surge in demand (Exhibit 3).  This surge, which was 
accompanied by an increase in airfares (Exhibit 4), may be attributed to the 
overall economic stabilization of Brazil.  The output growth led to a strong 
increase in reported profits (Exhibit 5) and explains part of the observed increase 
in labor productivity (Exhibit 6).  In fact, it seems that the Brazilian airlines 
managed to absorb the output growth without growth in employment.  
Significant restructuring and focusing on the airline core business (e.g., 
outsourcing of catering) also contributed to the rise in labor productivity.  The 
rise in profits was primarily achieved on domestic routes, on which the fares 
increased by more than 30 percent.  Despite the recent increase in profitability of 
the Brazilian airlines, most of them are still suffering economically under the 
debt burden accumulated in the late 1980s to early 1990s. 

MEASURING PRODUCTIVITY IN THE AIRLINE INDUSTRIES 

While the air transportation industry encompasses both airports and airlines, we 
focus our comparison primarily on airlines.  We define the airline industry as the 
passenger operations of the scheduled airlines.  To obtain a more homogeneous 
industry sample, we excluded the cargo business from this study. 

We obtain labor productivity for various employment groups in the airline 
industry which are aggregated into an overall labor productivity.  We combine 
the labor productivity with the capital productivity by weighing the two 
according to an industry average factor input ratio (50:50) and derive thereby the 
total factor productivity (TFP). For more details about the methodology, please 
see the Methodology Appendix. 

With the U.S. airline productivity set to 100, the TFP for Brazil is 61, the labor 
productivity 47, and the capital productivity 79 (Exhibit 7).  For comparison, the 
European airlines have values which are between those of the U.S. and Brazil.  
Korea reaches the labor productivity of the U.S. airlines (no data on capital 
productivity are available). 

The labor productivity along employment groups reveals the lowest values for 
Brazil (and Europe) for the non-flying personnel (Exhibit 8).  Especially low are 
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the values for ticketing, sales, promotions and the overhead functions (other 
personnel). 

We considered quality adjustments based on on-time departure records, safety 
records, and service level, such as food or newspaper availability.  Although 
there may be small differences between the U.S., European, and Brazilian carriers 
on some of these points, we did not observe any indications for a significant 
labor productivity penalty rising form these factors.  Therefore, no adjustments 
were made. 

The capital productivity can be factored into load factor, aircraft utilization and 
cost per seat (Exhibit 9).  No strong variations between the different countries can 
be seen.  Brazil’s load factor is slightly lower than that of the other countries, and 
Europe has the highest cost per seat due to the low average age of the fleet (10 
years as compared to 13 and 14 years for the U.S. and Brazil). 

CAUSES OF THE OBSERVED PRODUCTIVITY DIFFERENCES 

Since the gap in capital productivity of Brazil to the U.S. or European carriers is 
very small we will focus on labor productivity.  The slightly lower load factor 
that served as an explanation for part of the capital productivity gap may be 
caused by suboptimal yield management which we will discuss in the context of 
labor productivity.  Note that there is no “capital-labor” trade-off involving the 
capital stock bound in airplanes, that is, substitution of capital through labor.  
For capital in IT or ground handling equipment we will discuss lack of 
technology within the labor productivity causality. 

Exhibit 10 summarizes our explanation of the differences in labor productivity 
measured for the Brazilian and U.S. airline industries.  On the level of the 
production process, the major causes of the productivity gaps can be found in 
differences in the organization of labor, lack of technology and scale/complexity 
of the individual airlines.  We believe that the differences in production process 
can be explained by a deregulated and privatized U.S. industry environment on 
the one side and a heavily regulated industry in Brazil on the other.  The current 
low demand for air transportation in Brazil imposes a low density traffic penalty 
on the Brazilian airlines.  Furthermore, until recently it was difficult for the 
Brazilian airlines to obtain modern technology for ticketing and yield 
management. 

In the following section we will investigate in more detail the differences in the 
production process and discuss which differences are important and which are 
not.  Then we will address the external factors and their impact on management 
behavior. 
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Causality on the level of the production process 

Poor labor organization, lack of state-of-the-art technology and a 
complexity/scale disadvantage appear to be the primary reasons for the labor 
productivity gap. 

¶ Capital/technology.  During the years of economic instability, it was very 
difficult for the Brazilian airlines to obtain state-of-the-art technology 
for ticketing, scheduling and yield management.  Import of IT 
equipment was actually restricted from the early 1980s to the early 
1990s.  This leads to disadvantages in productivity in almost all 
employment groups, but especially for ticket sales.  It may also be one 
reason for the slightly lower load factor due to suboptimal scheduling 
and network planning. 

¶ Complexity/scale.  The three main Brazilian carriers (VARIG, VASP, 
Transbrasil) are substantially smaller than the U.S. carriers.  At the same 
time, the complexity of their processes is not equally lower. 

• Maintenance.  The number of planes the Brazilian carriers have is 
much smaller than that of the U.S. carriers, but the Brazilian carriers 
still have between two and six different types of planes (Exhibit 11).  
This complexity may lead to some additional costs and a lower labor 
productivity in maintenance.  (Southwest is the prime example of 
low complexity in maintenance with a fleet consisting of 737s.) 

• Domestic flights.  Another example of the complexity/scale 
disadvantage is the large route network with relatively low 
passenger flows.  The low frequency domestic routes necessitate a 
high staffing level of ground employees with low labor productivity 
(Exhibit 12).  Also, smaller planes are used on these routes which 
carry an intrinsic labor productivity penalty for flying personnel. 

• International flights.  On international routes, low frequencies (e.g., 
VARIG flies only three times per week to Zürich) can also lead to 
low labor productivity of both flying and non-flying personnel due 
to minimum staffing requirements abroad.  Of course, the low labor 
productivity does not necessarily mean that these operations are not 
economically sound. 

In interviews with industry experts we asked whether skill of the 
employees is an important cause for the labor productivity gap.  While 
there seems to be a need for some additional training of employees as 
compared to the U.S. or Europe, skill does not seem to be a barrier to 
best practice productivity. 

¶ Organization.  Technology and complexity/scale may explain about half 
of the labor productivity gap.  Therefore, organization, treated here as 
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the residual part of the gap, must explain the remainder.  This is in 
agreement with our experience.  McKinsey has initiated and 
accompanied many restructuring and improvement programs with 
major U.S. and European carriers.  The experience has always been that 
for airlines which are in a situation similar to the current one of the 
Brazilian airlines there is a large potential for productivity 
improvement through process optimization.  This includes the redesign 
of core processes, optimization of labor utilization, reorganization and 
reduction in the work force by automation with very low payback 
times. It can be safely assumed that for the Brazilian carriers, 
improvements in overall labor organization could significantly boost 
the labor productivity also.  Note that TAM has been successful in 
implementing best practices making them one of the most productive 
airlines in South America. 

External factors and nature of competition 

Airline regulation and governance structure, macroeconomic instability and 
income levels appear to be the environmental factors in the Brazilian industry 
that have a dominant influence on airline management and determine how much 
attention management pays to labor productivity. 

¶ Regulatory environment.  Despite recent first steps in deregulation, the 
Brazilian airline market is still heavily regulated and segmented.  On 
the international routes, the Brazilian airlines are protected from open 
competition through bilateral agreements ensuring them a certain share 
of the international traffic.  On domestic routes, newcomers such as 
TAM are not allowed to compete freely on profitable routes such as 
between the city airports of Rio and Sao Paulo, while similar restrictions 
apply on other routes to the big players.  As a result of these factors, the 
pressure on Brazilian airline managers to increase profitability and 
productivity came primarily from other factors such as the debt crisis of 
the large Brazilian carriers, not from competition.  A second effect of a 
heavy regulatory environment is that managers focus strongly on how 
to optimize business within the regulations which distracts them from 
optimizing their processes. 

¶ Governance structure.  Certainly there was pressure on the large 
Brazilian carriers to improve operations over the past years due to the 
accumulation of heavy losses.  However, some factors related to the 
governance structure of the main Brazilian airlines have discouraged 
them to strive for a higher intensity of restructuring and higher 
profitability. 
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• The ownership of the main Brazilian carrier (VARIG being employee 
owned) does not provide strong incentives for improving 
profitability and productivity 

• Previous state subsidies or capital injections limited the impact of 
occurring losses. 

¶ Macroeconomic instability/import tariffs.  The lack in technology, discussed 
above, may be, at least partially, explained by the difficulty Brazilian 
airlines had in obtaining foreign, state-of-the-art IT and hardware 
during the 1980s to early 1990s.  Both capital shortage, caused by 
macroeconomic instability, and high import tariffs on foreign 
investment goods as well as the import barriers for IT equipment until 
1992 contributed to this difficulty. 

¶ Low density traffic penalty.  Finally, there is most likely a Brazil-specific 
low density traffic penalty on the Brazilian airlines.  Due to the low 
income of many households and the high air fares, the passenger flows 
on domestic routes are low, therefore, making high labor productivity 
of ground operations difficult to achieve.  However, once air fares 
decrease and demand increases, this external factor will become less 
important. 

OUTLOOK FOR THE FUTURE OF THE BRAZILIAN AIRLINE 
INDUSTRY 

In order to evaluate what growth potential a deregulation of the Brazilian air 
traffic could bear, we first look at past experience of deregulation of air traffic 
routes.  Exhibit 13 shows the output growth and the price decrease experienced 
on European routes upon deregulation.  Air fares dropped by 50 percent over a 
period of 5 years which lead to a dramatic surge in demand.  Necessary for this 
development was the entry of a low cost carrier that forced the traditional 
airlines to lower prices and increase productivity.  Note that the load factor 
(RPK/ASK) decreased initially (oversupply) but then regained a level similar to 
that before deregulation, at least on the major routes. 

To evaluate whether a similar surge in air traffic could also occur in Brazil we 
look at the two main prerequisites:  high air fares and suppressed demand.  We 
find domestic airfares in Brazil to be significantly higher than in the U.S. or in 
Korea:  19 U.S. cents per RPK in Brazil versus 13 in the U.S. and 8 in Korea 
(Exhibit 14).  Also the demand for air transportation in Brazil is low, only 
7 percent of that in the U.S., or about 20 percent of that in Korea.  We conclude 
that the Brazilian air traffic market is likely to boom upon deregulation. 

The suppressed demand for air transportation can also be illustrated by the 
following: If all Brazilians with a monthly income of more than 
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R$978 (IBGE/PNAD - 1995:  Group A, 4.7 Mio.) purchased an additional 2 flights 
per year (round trip 2000 km) for themselves or their family members, that 
would lead to additional 18.8 billion RPK. This corresponds to an increase of 
50 percent over 1995 levels. 

In the following we will present estimates of the productivity and output growth 
potential for the Brazilian airline industry, and its implication for employment 
(Exhibit 15).  Please note that we are not trying to predict what precisely will 
happen to the Brazilian airline industry, but to get a feeling for the growth 
potential. 

Based on McKinsey experience in restructuring programs, we estimate the labor 
productivity improvement potential for the next years.  We believe that the 
Brazilian airline industry can improve labor productivity at an annual rate of 
10 percent (Exhibit 16), leading to a productivity of 122 in 10 years (indexed to 
U.S. 1995 - 100).  This improvement can be achieved through non-capital related 
improvements (6 percent p.a.) and capital related improvements (3 percent p.a.) 
of the current players, bringing them to a productivity level of 111 in 10 years.  
We assume further that a low cost carrier will enter the market at a productivity 
of 150 and a share of 30 percent in 10 years, explaining the 1 percent p.a. 
improvement through addition of capacity in Exhibit 16.  This may sound 
ambitious, but it is important remember that in the U.S. there are carriers that 
have a productivity far above the U.S. average of 100, and that the U.S. carriers 
are improving their productivity at an annual rate of 3 to 5 percent. 

Looking at output growth potential, we assume for the purpose of this exercise 
that overall GDP per capita in Brazil will double over the next 10 years, and that 
the regulatory barriers to productivity growth and price decrease are removed.  
In this case we believe that the output per capita of the Brazilian airline industry 
can reach Korea’s 1995 level in 10 years, which implies an increase to roughly 4 
times the current value over the next 10 years (Exhibit 17).  This increase of 16 
percent p.a. can only to a small extent be covered with the current capital 
investment (we estimate that the capital productivity will increase from 79 to 
about 87 over the next years, which can provide an increase in output by 
10 percent).  The rest of the growth (331 points) will have to be covered by new 
capacity, meaning new planes. 

Based on interviews with airline experts, we estimate that the startup of a low 
cost carrier can be accomplished in about 4 years, assuming no capital 
constraints.  This time includes conceptual planning phase, plane ordering, the 
construction of the necessary infrastructure, and the start up phase.  This 
demonstrates that our 10-year output model will not be constrained by the 
physical setup time for the additional capacity. 

The cumulative depreciation of the current fleet of airplanes over the next 
10 years is US$2.9 billion (Exhibit 18).  This number is derived from the current 
market value of the fleet and a linear depreciation over the rest lifetime of the 
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planes (maximum life time: 25 years).  The investments for improving labor 
productivity, such as IT equipment for ticketing or back office support, is 
estimated to US$0.1 billion over a 10-year period.  Finally, using average plane 
size distribution and the plane’s respective prices, we estimated the capital 
investment for the new planes to about US$38 billion (this assumes that the 
planes are actually bought).  Therefore, the total capital requirement for the 
airline industry over the next 10 years is estimated at approximately  
US$41 billion. 

The share of the equipment that has to be purchased outside Brazil is estimated 
to be 95 percent.  This includes most airplanes (except smaller planes 
manufactured in Brazil), and some of the IT equipment.  Furthermore, we 
assume that the share of foreign direct investment could be as high as 30 percent. 

In this scenario, employment would increase by about 50 percent over the next 
ten years (Exhibit 15).  This increase does not include the impact a boom in air 
traffic may have on other industries, such as tourism. 

Finally, we investigate whether there are any other barriers/limitations to the 
deregulation scenario.  We do not think that the availability of qualified labor or 
capital presents a limitation.  Also the infrastructure at the airports will not limit 
output growth over the foreseeable future with the exception of the city airports 
of Rio and Sao Paulo, all airports still have enormous capacity reserves.  The 
takeoff frequency at the city airports can easily be increased by minor 
technological improvements.  There is no emerging alternative transportation, 
such as high speed trains.  Environmental regulations are not expected to be a 
constraint on output growth. 

It is important to note that this growth scenario will also lead to a decrease in 
significance of the low density traffic penalty.  Since we can expect that tourist 
travel especially will surge upon price decrease (which currently has only a share 
of about 25 percent of total domestic air travel, compared to 50 percent in the 
U.S.), and because the tourist routes contribute strongly to the low density traffic 
penalty, the output growth will also lead to an improvement in labor 
productivity. 

POLICY IMPLICATIONS 

Our productivity comparison of the Brazilian and U.S. airline industries revealed 
significantly higher productivity levels in the U.S. industry.  The causality 
analysis suggests that differences in public policy are a major cause of this 
productivity difference.  In the following, we highlight what are, in our view, the 
most important issues for the airline policy agenda in Brazil.  Overall, we think 
that the policy agenda should focus on the idea of a competitive, open, and 
global airline industry based on a level playing field with freedom of market 
entry and freedom of pricing and capacity.      
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¶ The major policy implication for the Brazilian airline market is to strive 
for free market entry (liberalization of traffic rights) and market 
determination of capacity on all routes.  Market entries of Brazilian 
start-ups on domestic routes should be as encouraged as increased 
competition on the international routes from and to Brazil.  The 
liberalization process has to include fair access to airport slots for non-
incumbents which can be ensured through a fair bidding process. 

¶ If the development of the Brazilian airline market after deregulation 
follows the pattern set by the U.S. industry, we will witness a major 
consolidation of the Brazilian airline industry.  As in the U.S., an active 
antitrust policy therefore will be necessary to ensure a competition in a 
concentrated oligopoly.   

IMPLICATIONS FOR THE CURRENT PLAYERS 

The experience of the U.S. airline industry with deregulation includes the 
disappearance of some major players who were ill-equipped to deal with the 
new high competitive environment.  Therefore, we have to address the question 
of how the current Brazilian players can best prepare themselves for the 
upcoming challenges.  We believe that the key lies in early process improvement 
and the formation of alliances. 

¶ Exhibit 19 illustrates possible migration paths of the Brazilian main 
carriers upon deregulation.  Their current position is one of low 
productivity (and therefore relatively high costs) and high 
revenues/RPK.  Deregulation leads to increased competition and a 
drop in revenues (move left).  If the carriers cannot reduce their costs by 
improving productivity (move up), they may face heavy losses.  In that 
situation it may be difficult to improve productivity because there may 
not be enough cash flow available for investments necessary to improve 
productivity.  It is therefore essential that the Brazilian carriers continue 
rigorously their path towards world class productivity as long as the 
market is still sufficiently protected.  As the chart indicates, some 
European carriers have managed to do so (primarily North European 
carriers), while so far other carriers have not improved their 
productivity sufficiently and are inccurring heavy losses. 

¶ To overcome their complexity/scale disadvantage, the Brazilian airlines 
should continue their process of forming alliances (e.g., VARIG joining 
Star Alliance).  Not only will this improve their scale and the product 
offerings, it will also enable them to gain access to important 
technology, such as reservation and yield management IT. 
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METHODOLOGY APPENDIX 

The productivity analysis presented here is confined to all Brazilian scheduled and 
charter passenger airlines; excluded are cargo only flights and air taxis with planes 
with less than 30 seats.  For international productivity comparisons, a sample of 9 U.S. 
(HP, AA, CO, DL, NW, SW, TW, UA, US) and 8 European airlines (AF, AZ, BA, IB, KL, 
LH, SK, SR) has been used, because the US airline industry can be considered best 
practice and the European carriers are currently going through a phase of 
transformation.  The two Korean airlines (Korean air and Asiana) are included in some 
analysis because Korea is also an emerging country and is currently the focus of an 
MGI project.  

There are two measures of productivity used in this methodology.  Labor 
productivity describes the output produced per employee hour and capital 
productivity the output produced over capital services. 

Employee hours can be derived from the number of full-time employees times 
number of hours worked per employee per year.  For consistency reasons with the 
coverage, we exclude cargo-only employees.  We divide the total number of employees 
into employment groups (Exhibit 20). 

For capital services we consider only the capital stock in airplanes (Exhibit 21).  
The main reason for excluding IT and ground equipment is the difficulty in  obtaining 
reliable numbers.  Also, IT and ground equipment amount to only a small fraction of 
the total physical capital stock of an airline (approximately 25 percent).  We estimate 
the current market value of all the planes of the carriers included in this study, and 
depreciate it over the remaining lifetime of the plane (maximum lifetime = 25 years).  
Leased aircraft are treated in the same way as purchased aircraft. 

The physical output for capital productivity is revenue passenger kilometers 
(RPK).  For labor productivity we chose different output parameters for the various 
employment groups in order to shed light on the performance of the individual 
groups:  RPK, aircraft block hours (gate-to-gate time) and number of passengers 
(Exhibit 20).  The advantage of this employment group productivity is that it defines a 
reasonable output parameter for each employment group.  Some publications about 
airline productivity use the quantity RPK per employees.  This description is harder to 
interpret because it does not consider the different output measures for the different 
employment groups.  We did check our results, however, with this methodology and 
obtained roughly similar results. 

The labor productivity numbers are adjusted for differences in degree of third 
party outsourcing of ground handling, ticket sales and maintenance between the 
comparison countries. 

Finally, the data used throughout this case study are drawn from international 
aviation databases and reports, including statistics provided by the International Air 
Transport Association (IATA), the Departamento de Aviação Civil (DAC) and the U.S. 
Department of Transportation (DOT). 
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Automotive 

EXECUTIVE SUMMARY 

The automotive sector is regarded as one of the modern sectors of the 
Brazilian economy, and holds an important share of the Brazilian 
manufacturing sector economy.  Yet, our findings are that the labor 
productivity of the sector is slightly below one-third of that of the U.S., and 
slightly above one-fifth of that of Japan.  Our analysis shows that the gap is 
partly due to capital related issues, such as automation and technology, but 
also partly due to labor related issues, such as organization of functions and 
tasks and product innovation. 

Macroeconomic instability, erratic demand, and the international perception 
of Brazil as a risky country inhibited heavier investments in the sector.  A 
protected market for 15 years coupled with low domestic competitive 
intensity allowed the industry to survive without significant investments or 
improvements in productivity.  Faced with the progressive opening of the 
economy and economic stabilization, the sector reacted with significant 
productivity gains over the past few years, although there are still enormous 
opportunities for improvement. 

Learning from the past few years, the best path for output and productivity 
growth is to continue the opening of the economy, which will lead to lower 
vehicle prices and therefore benefit the final consumer.  Productivity 
improvements will arise from the increased competition, and our analysis 
suggests that the current agenda for the opening sustains adequate pressure 
for improvements.  The local industry can achieve the productivity and 
quality gains necessary to remain competitive in the future marketplace. 

This report will present:  

¶ An industry overview 

¶ Our measurement of labor, capital, and total factor productivity 

¶ An analysis of the causes for productivity differences 

¶ An assessment of potential for output growth 

¶ Recommendations for policy makers and for the industry. 
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INDUSTRY BACKGROUND AND OVERVIEW 

This case explores the labor productivity of the motor vehicle sector in Brazil, 
the U.S., and Japan, and also the capital productivity of the passenger vehicle 
segment in Brazil and the U.S.  As the world leader in labor productivity in 
this industry, Japan provides the “best-practice” benchmarks for productive 
efficiency.  The comparison between Brazil and the U.S. is informative 
because the U.S. is the overall benchmark for the Brazil study.  Also, the U.S. 
provides a data point for capital productivity comparison, and it is at an 
intermediate stage in the implementation of “lean production,” a series of 
planning, production, and organization techniques which have proved the 
vital ingredient in Japan’s sustained lead. 

In the labor productivity dimension, this case covers the entire motor vehicle 
industry, excluding agricultural machinery and motorcycles, with the 
exception of Japan, where motorcycles are included, and including motor 
vehicle parts.  Parts manufacturing and vehicle assembly are studied 
separately, with the latter industry subdivided into one category for 
passenger vehicles, and another for trucks and buses.  Due to the level of 
aggregation of the Japanese census data, this vehicle subdivision is not 
possible for the Japanese industry.  In terms of capital productivity, the case 
covers only the passenger vehicle segment comparing U.S. and Brazil. 

The motor vehicle industry is one of the largest industrial sectors in Brazil 
behind mining, comprising approximately 2 percent of overall GDP, and 8 
percent of industrial GDP.  The sector also accounts for nearly 13 percent of 
Brazil’s exports (including auto parts), though its direct employees (287,000 in 
1996) represent under one-half of one percent of total employment (Exhibit 1).  
The modern industry was born in 1956, when the Brazilian government 
banned all imports of cars, requiring any foreign OEMs1 wishing to serve the 
local market to establish domestic operations.  The added proviso of 90 
percent local content within the first 5 years also ensured the growth of a local 
auto parts industry, though both sectors today are dominated by foreign 
multinationals (parts to a much lesser extent than assembly).  In all three 
countries, the auto parts sector employs more people but adds less value than 
the vehicle assembly sector (Exhibit 2). 

The industry grew rapidly from its inception until 1980, when the Brazilian 
economy collapsed and vehicle production fell by one-third over the course of 
a single year.  Output and employment stagnated throughout the 1980s, and 
vehicle production only attained its 1980 levels once again in 1993 (Exhibit 3).  
Growth since 1992, however, has far outpaced the overall economic recovery.  
Production of vehicles has increased an average of 14 percent per year since 
1991, and this growth is expected to continue, though at a reduced pace, as 
the country settles into a new period of macroeconomic stability.  This 
tremendous boom in production has been driven by higher demand - spurred 
by increasing real wages and sharply reduced government taxes on cars - 

                                                 

1 Original equipment manufacturer; term will be used to refer to vehicles assemblers throughout the 
document 
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primarily those with less than 1000 cm3 engine capacity (“popular cars”), and 
the increasing availability of consumer financing which was made possible by 
interest rate stabilization (Exhibit 4).   

As OEMs scramble to meet this new demand, new models are being 
introduced, new facilities are being built, and increased pressure is being 
placed on domestic suppliers.  At the same time, the industry - and especially 
the auto parts sector - is beginning to lose the import protection it has long 
enjoyed.  Imports were not allowed during the 1980s and when the opening 
started, after 1990, the tariffs on finished vehicles were set to 65 percent (rising 
to 85 percent in the following months). Tariffs were then slowly reduced to 
reach 20 percent by end of 1994, although they have risen back up to 65 to 70 
percent since then.  Tariffs are scheduled to gradually decline to reach 20 
percent once more by the year 2000.2 Import tariffs on auto parts, which were 
historically high, were reduced gradually to reach 20 percent in 1994, and 
were further reduced to 7 percent in 1997.  This increasing exposure to best 
practice competitors, coupled with the tremendous growth of recent years 
and the upcoming entry of several new OEMs and major auto parts suppliers, 
is unleashing a new competitive dynamics in an industry that until recently 
was known for its notoriously old models and low quality.  For example, the 
Chevrolet Chevette, last produced in the U.S. in the mid 80s, was produced in 
Brazil through end of 1993.  These dramatic recent changes and the 
prominence of the motor vehicle industry in Brazil’s manufacturing sector 
provide strong motivation to include it in our study of the Brazilian economy. 

Exhibit 5 provides a concise depiction of the business system in this industry.  
The line between parts makers and assemblers is becoming increasingly 
blurred as assemblers push their suppliers to provide ever more complex 
subsystems and systems, rather than components.  Despite this worldwide 
trend, there are still large differences in the vertical integration of OEMs 
around the world.  Brazilian OEMs make more of the primary parts that go 
into their vehicles, as compared to the U.S.  The level of vertical integration 
has also been decreasing over the past years,  and our methodology takes 
both facts into account. 

Outsourcing of non-core activities in OEMs, such as cleaning, cafeteria and 
infrastructure maintenance also helped reduce employment levels in the 
industry. Our numbers are adjusted for increased outsourcing, so our 
evolution of productivity is not distorted by outsourcing numbers. In the auto 
parts companies, outsourcing was not identified as being much different 
between Brazil and the U.S. 

The assembly industry structure in all countries is fairly concentrated, with 2 
to 4 players producing over 80 percent of the vehicles sold in each of the 3 
countries studied (Exhibit 6).  Until 1996, Brazil had only four producers of 

                                                 

2  Local producers may import finished vehicles, capital goods and auto parts with a 35 percent tariff 
(1995) provided they maintain a nonnegative trade balance. Companies with confirmed investments 
in the country may also import at 35 percent, provided they “make up” for those benefits exporting 
part of the production within three years. 
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passenger vehicles, and eight major producers of trucks and buses, three of 
which also produce passenger vehicles.  The parts industry is much less 
concentrated in the U.S., Japan, and Brazil, though there are rarely more than 
a few players providing any particular part. 

PRODUCTIVITY PERFORMANCE 

Labor productivity results 

Our measure of labor productivity is value-added per hour worked.  Our 
previous methodology has been to use each country’s census data for value-
added and hours worked in these industries, and then to convert the local 
currency units into internationally equivalent units using an industry specific 
PPP exchange rate.  The challenge for the Brazil study was to estimate value-
added from alternate sources, as census data was unreliable.3  We chose to 
calculate it in physical units (equivalent vehicle units) because the PPP 
methodology lends itself to a calculation of this sort (the same or equivalent 
product must be priced in different countries in order to establish an 
exchange rate for that product group), and because inflation greatly 
complicates the use of currency-denominated figures.  Because our estimate of 
output for Brazil is therefore denominated in equivalent vehicle units, to 
compare it to other countries we have also to calculate the value-added for 
these countries in physical terms.  We therefore calculate value-added in 
equivalent vehicle units for U.S. and Japan as well. See the Methodology 
Appendix for the details of our calculations. 

The overall results place Brazilian labor productivity at 30 percent of U.S. 
levels, and roughly 21 percent of Japanese levels (Exhibit 7).  The industry 
breakdown supports the conventional wisdom that OEMs are more 
productive than their suppliers.  When compared to the best-practice 
benchmarks, the Brazilian parts industry is at least 14 points, or 40 percent, 
less productive than the Brazilian assemblers. Comparisons are always made 
on a sectoral basis (e.g., U.S. auto parts = 100 for auto part productivity), that 
is, comparing similar businesses.  It is important to note that in absolute terms 
(value-added per hour worked) there are important differences within each 
country, suggesting that some sectors are inherently less productive in the use 
of labor, or less capital intensive (Exhibit 8), which confirms the adequacy of 
our benchmarking approach. 

The simplest measure of assembly productivity result is the number of 
vehicles assembled per worker per year.  As Exhibit 9 illustrates, the Brazilian 
industry is already at a 51 percent disadvantage when compared to the U.S. 
on this measure, before adjusting for the type, content, and quality of vehicles 

                                                 

3 The IBGE industrial annual survey does not provide any monetary correction treatment, companies 
may report to the survey with or without monetary correction, and IBGE does not keep track of that. 
The last manufacturing census was conducted in 1985.  
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produced.  The Brazilian truck and bus assemblers perform better against the 
U.S. than do the passenger vehicle assemblers.  

Exhibit 10 traces the evolution of absolute productivity over time.  Brazil’s 
low relative position today is largely due to the time lost during the 1980s, 
when the U.S. and Japan were steadily increasing their labor productivity 
while the Brazilian industry languished.  The remarkable growth rates in 
productivity achieved since 1990 (18 percent per year, on a cumulative basis, 
for the industry as a whole) have not been sufficient to close the gap. 

Capital and total factor productivity for passenger 
vehicles 

Our measure of capital productivity is value-added per dollar of physical 
capital used. The usual approach is to accumulate the investment in physical 
capital over the useful life time of the investment, determining the capital 
stock, then dividing it by that lifetime, determining the capital services.  There 
was a further challenge in Brazil, as reliable investment figures are not 
available4, and the calculation of the PPP would also be uncertain, given the 
inflation distortions. 

Our approach then, is to estimate the capital stock on a “bottom-up” 
assessment of the equipment and level of automation in each passenger 
vehicle plant in Brazil.  We constructed a compatible figure for the U.S. by 
making a bottom-up estimate for a U.S. plant, and grossing that estimate up 
using reported investment data.  No estimate was made of Japanese capital 
stock using that approach. In order to calculate the total factor productivity, 
using the Cobb-Douglas production function, the relative weight of capital 
and labor productivity (shares of value-added) has to be determined. One 
approximation frequently used is the relative share of labor and capital as the 
weights.  Since the capital shares are very hard to determine for Brazilian 
OEMs as these companies are primarily equity funded, we used the weights 
calculated for other MGI studies (30 percent capital, 70 percent labor).  Please 
refer to the Methodology Appendix for the details of our method. 

Our results place capital productivity in the Brazilian passenger vehicle 
segment at 146 to 219 percent (172 percent using the average capital stock) of 
the U.S. passenger vehicle segment (Exhibit 11).  The total factor productivity 
calculation yields Brazil at 49 to 56 (52 percent using average capital stock) of 
the U.S. passenger vehicle sector (Exhibit 12). 

                                                 

4 ANFAVEA publishes an investment number, but several sources stated that the reported investment 
includes non-physical capital, such as R&D. Hence, using that number would penalize the Brazilian 
industry for having extra capital, and therefore lower capital productivity. 
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CAUSES OF LABOR PRODUCTIVITY 
DIFFERENCES 

At the production process level, we assess the possible causes for the labor 
productivity gap, such as work organization, level of technology and product 
innovation.  We find that most opportunities for improvement are in the way 
labor and processes are organized, as well as in the level of technology and 
automation applied. 

¶ Production process level - OEMs: 

 At OEMs’ production process level we identify that both capital 
related issues (automation, technology, retooling for DFMA5), and 
non-capital related issues (labor organization, supplier delivery 
problems, DFMA philosophy and development) impact the 
productivity significantly (Exhibit 13).  Some of those estimates are 
well based on fairly firm numeric information such as automation, 
technology and supplier problems, while others are based on more 
subjective estimates such as organizational improvements and 
DFMA.  The portion of the gap that could not be explained by any 
other factor is the residual.  Factors identified as explaining the 
residual are the gap to Japanese levels DFMA, product mix, and the 
gap in lean production between U.S./Europe and Japan. 

 It is interesting to note, that Brazil can achieve nearly 80 percent of 
current U.S. labor productivity in the medium term, without 
encountering significant barriers.  That would be close to Germany’s 
labor productivity (88 percent), and higher than France’s (71 
percent). 

• Labor organization aims at capturing differences in the way 
processes and workers are organized.  In factory layout we 
identify major improvement opportunities, simply by reducing 
the distance between the worker and the parts supply, which is at 
least three times larger than in the best practice countries, and by 
reducing in-line inventory, which currently also forces workers to 
move further.  In terms of division of tasks and definition of roles 
we also see major opportunities for a better balancing of the 
processes and the employees’ work load (very different levels of 
work load can be found in Brazil, while in a best practice plant, 
work load is smoother and more constant).  In terms of work 
dynamics, few OEMs work under team structure, and employee 
contribution to the improvement of processes is dramatically 
lower than in the best practice plants. 

 In terms of quality control, the major opportunity for 
improvement still lies in “doing it right the first time;” rework 
and scrap rates are significantly higher than in the comparison 

                                                 

5 Design for Manufacturability and Assembly 
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countries, and dramatically higher than in Japan (the picture 
could be aggravated if the Brazilian consumer demanded the 
same quality levels as the international consumer). 

 The gap in organization of functions and tasks was divided in 
medium term organization improvements, which would 
represent bringing Brazil up to the standards found in the foreign 
operations of the companies installed here; and lean production, 
which represents a leap even for the best international operations 
of the OEMs present in Brazil, to Japanese levels of productivity 
through superior labor organization. 

 In order to estimate the opportunities through medium term 
organization improvement, results obtained from productivity 
improvement programs at OEMs in developed countries were 
analyzed (Exhibit 14).  We assessed the productivity 
improvement (or labor reduction) ideas to be realized within two 
years and, based on observation of the plant analyzed and of 
most of the Brazilian plants, estimated that the potential for 
improvement in Brazil would be 50 percent higher for each of 
these short-medium term ideas.  Detailed improvements, for 
instance could mean bringing the worker slightly closer to the 
tools to be used, or changing the order in which a line worker 
assembles a part of the vehicle. 

•  Automation was also divided into two brackets: rational 
automation at current wage levels; and automation to Japanese 
levels.  To estimate each, the current automation level in Brazil 
was determined and the potential (total and rational) for 
automation was calculated, leading to a total (and a rational) 
residual automation potential in Brazil (Exhibit 15). 

 To estimate the current automation level, extensive plant visits 
were made to four passenger vehicle plants and to one truck 
plant.  Knowing the number of robots and automated machines, 
it was possible to calculate the level of automation (percentage of 
the tasks automated in a best practice plant, that were automated 
in the visited plant) for Brazil.  In the press shop, for instance, the 
automation level estimated for Brazil was 22 percent. 

 To estimate the potential for labor rationalization, information 
from the plant visits was also used to understand the impact of 
automation on labor (comparing a fully automated plant to a 
plant with zero automation).  In the press shop, we identified that 
each automated step on a stamping line releases four people from 
transferring material from one press to another.  A 4-press 
tandem (as opposed to transfer) line with full automation needs 4 
to 5 people to operate, while a fully manual line take from 20 to 
25 people.  Hence, approximately 80 percent of the work force can 
be released from a fully manual press shop through automation 
at maximum levels.  Knowing the current level of automation and 
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the total potential for labor rationalization through automation, 
we determined the residual potential for labor rationalization6. 

 A similar rationale is used to calculate the rational residual for 
automation, but in that case, we acknowledge that not all 
automation potential is justifiable (such as automating the inflow 
of steel coil and outflow of parts in a press line). 

• Technology differences between Brazil and best practice can be 
separated in two categories.  The first consists of scrap and 
rework penalties that the Brazilian OEMs have, due to older and 
lower technology equipment, such as older presses with older 
dies, less precise robots, etc.  The other aspect is the absence of 
major technology investments (such as transfer presses, clean 
room technology in painting), usually not economic on a purely 
labor vs. automation tradeoff, but justifiable due to improvements 
in vehicle quality or to output enhancement.  The quantification 
of those aspects was based on plant visits and estimates from 
industry experts (Exhibit 16). 

• Supplier delivery problems was identified as another important 
issue harming Brazilian labor productivity (Exhibit 17).  Not only 
are more people needed in functions such as purchasing, 
inventory and quality control, but rework on what is known as 
the “cripple” cars is a major labor consuming task.  Some OEMs 
have over 50 percent of their cars missing parts in the plant 
parking lot.  It has to be emphasized, however, that the suppliers 
are not to be blamed fully for the issue; suppliers interviewed 
identified that OEMs are not sensitive to the difficulties of 
changing an order in short notice. 

 It is also important to note that this item does not intend to 
capture the Japanese  way of improving suppliers, involving 
them in R&D activities, and helping them improve quality and 
productivity (now slowly spreading through the U.S. and 
Europe).  Brazilian OEMs are far from that kind of supplier 
relationship, and if OEMs and auto parts companies can, in the 
short-medium term, achieve harmonious interaction, in which the 
OEMs receive quality parts on time, and the auto parts makers 
receive realistic orders and order changes, it will be quite an 
achievement. Some OEMs are moving in that direction, and 

                                                 

6    To use a concrete example (Exhibit 19), we can use the press shop, where we identified that Brazil 
has a level of automation of 22 percent. Therefore 17 percent (22 percent x 80 percent) of the labor 
force have been rationalized. If 80 percent was the total potential from a plant with no automation, 
63 percent (of the labor force of a totally non-automated press shop) is the residual potential from a 
press shop with the Brazilian levels of automation. If 8 percent of the labor force is on the press shop 
today (source: plant visits), we can calculate what the theoretical percentage of the labor force 
would be in a zero automation plant. Applying a 63 percent reduction on that theoretical percentage 
will give the impact on current labor force of total residual rationalization: 6 percent (63 percent x 9 
percent - theoretical zero automation percent of work force in stamping). 
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pushing their personnel and suppliers very hard to obtain results 
from both sides. 

• DFMA was also divided into two separate gaps (Exhibit 18): one 
from Brazilian models (mostly Western European models a few 
years old) to current Western European models, and one from 
Western European models to best practice (Japanese models).  
The gap was estimated comparing examples of differences in 
DFMA in the assembly and press shop.  We focused primarily on 
improvements in the stamping and assembly processes, where 
the major improvements through DFMA are attainable.  It is 
important to note that DFMA has a capital-related aspect, in the 
sense that it takes model renewal and plant retooling to 
implement it.  It also has a non-capital related aspect, as it takes 
no extra capital to design a vehicle in a better way or to be 
concerned with the manufacturability during the design phase. 

• Scale was, surprisingly, identified as not being a cause of low 
Brazilian labor productivity.  Our analysis (Exhibit 19) shows that 
Brazil produces very similar numbers of vehicles per model.  
Even excluding models selling in the top 60 percent (such as the 
Gol and the Corsa for Brazil) this still holds true.  Our definition 
of model is the same as in the World Motor Vehicle Data, which 
includes all versions of a Taurus, or a Corolla, as one model, 
regardless of whether it  is a station wagon or a sedan.  Another 
dimension in which scale was addressed was the number of 
vehicles produced per plant, in which the Brazilian average is 
also significantly higher than the U.S. 

• Blue collar trainability was assessed for both OEMs and auto parts 
combined since they share the same labor force to a certain extent, 
and should face the same limitations or advantages due to the 
skill of the labor force.  Trainability seems to be gaining 
importance in the motor vehicle sector; the average years of 
education in the sector has increased more than 10 percent over 
the past 5 years (Exhibit 20).  Furthermore, the price premium 
paid to more educated workers, who are supposedly easier to 
train is very significant, especially for workers with more than 8 
years of education (Exhibit 21).  However, availability of a skilled 
labor force does not appear to be a limiting factor to the Brazilian 
automotive sector, given that salaries have actually increased 
more in the less educated categories (Exhibit 22).  Interview 
evidence shows that skill is not a barrier to improving 
productivity since workers trainability was identified as being 
comparable to the benchmark countries (Exhibit 23). 

 It is important to note, however, that executives acknowledge 
that workers will need training as more sophisticated work 
practices and technologies are applied.  Some executives also 
believe that training a less educated worker may take longer and 
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be more costly than in the U.S. or Japan.  There might be a 
significant cost penalty from that extra training.  There might also 
be a productivity penalty due to fewer skilled workers, given that 
workers are likely to spend more work time in training than a 
Japanese worker would. 

• Product mix was not particularly identified as a factor penalizing 
Brazilian labor productivity, but it might have some influence in 
explaining the gap (i.e. higher value-added vehicles might be 
inherently more productive to produce).  Given the uncertainty in 
determining its influence, product mix was included in the 
residual productivity gap, which is then explained by the 
Japanese “lean production” way of organizing the work, the 
U.S./Europe to Japan DFMA gap, and product mix. 

¶ Production process level - auto parts: 

 Given the heterogeneity of the auto parts sector, with products 
ranging from high value-added products like engine electronics to 
commodity-like products, such as steel wheels, it was not possible to 
be as quantitative as in the assembly sector.  Our analysis, conducted 
through several interviews with auto part manufacturers ranging 
from large international suppliers to small local manufacturers, 
focuses on determining which factors are the most important in 
explaining the labor productivity gap encountered.  As for the 
OEMs, we find that both capital related factors and non-capital 
related factors combine to explain the gap (Exhibit 24). 

• Labor organization and work practices were identified by virtually 
all interviewees as important factors explaining the gap, and as 
areas with major potential for improvement.  Companies that do 
componentry forging and machining testified that layout 
optimization can improve productivity significantly, enabling one 
worker to operate more than one machine.  Stamping companies 
indicated die change optimization and lot order management as 
major areas for improvement, with possibilities to increase both 
equipment and labor utilization.  As an attempt to quantify the 
opportunities for improvement, we analyzed the results of a 
productivity improvement program at a Brazilian family-owned 
first tier supplier of stamped and forged parts (Exhibit 25).  
Through organizational improvements only, the company was 
able to nearly double productivity, and now is competitive 
enough to export more than one third of its production to 
developed countries.  It is important to note that such large 
improvements were attained even in a major, first tier automotive 
supplier. 

• Automation and technology were considered by most interviewees 
no less important than labor organization.  Many interviewees 
from international companies actually stated technology and 
automation levels far behind their foreign operations, while 



 11

others emphasized the importance of automation and technology 
in increasing labor productivity (Exhibit 26). 

• Scale for the auto part sector was considered a cause of lower 
labor productivity, mainly due to the smaller scale of the local 
market, and the excessively complex parts mix (few common 
parts exist among models).  This does not allow companies to 
achieve the minimum efficient scale necessary for the more 
modern technologies and the more automated facilities found in 
the best practice countries (Exhibit 27).  The recent restructuring 
in the industry will contribute to increased industry scale, but the 
complexity of the parts mix will need to be simplified to achieve 
the minimum scale needed to apply the most modern 
technologies. 

• DFMA and OEM - supplier relationships were combined into a 
single category.  In Brazil, most of the parts design is done by the 
OEMs.  In the best practice countries, where the auto parts 
companies participate in the design, this happens precisely 
because they have a very good relationship with the OEMs.  In 
order to be a first tier supplier, companies need to participate in 
the design of the parts, either through an international 
relationship with the OEMs, or through partnerships with 
international suppliers.  The scenario today is that Brazilian 
OEMs (exacerbating an international trend) are pushing more 
and more to deal with a smaller number of first tier suppliers 
(Exhibit 28).  The reason why this item deserves a white dot 
(instead of a black one), is that the international first tier suppliers 
have as much of a relationship with the OEMs as they do in the 
U.S. or Europe.  Hence, this item can only help explain the gap 
above U.S. levels of productivity, which only Japanese auto parts 
achieve through differentiated relationship with OEMs. 

Nature of competition 

In order to understand managers’ decisions on the production process level, 
we address the nature of competition, identifying low competitive pressure 
driven both by protection from international companies, and by low domestic 
competitive intensity. 

¶ OEMs: for a summary of the nature of competition and external 
factors for OEMs see Exhibit 29. 

• Domestic competition has been historically low in Brazil.  The only 
four companies in the passenger vehicle segment avoided 
competing in the same price range and price changes by one 
OEM were usually followed closely by the others. Furthermore, 
foreign direct investment by new entrants was not encouraged 
for over a decade.  Over the past few years, competition has 
increased, though not very significantly, mainly due to the 
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popular car segment where direct competition is inevitable.  As a 
result, a more significant shift in market shares was observed, but 
a price umbrella is still set by the car with the best market 
position (Exhibit 30).  Competition in the truck segment has been 
more intense, as there are more producers, and many products 
actually compete on the same load category. 

• Competition with best practice has been very low both in the 
passenger and commercial vehicles segments.  Until the 1990s, 
imports were actually not allowed; since then tariffs have 
shielded industry from competition with best practice and kept 
managers from striving for productivity and quality 
improvements at a faster pace.  During a short period at the end 
of 1994 and beginning of 1995 when taxes were lowered to 20 
percent and the Real had strong purchasing power, imports 
soared, giving the local industry a taste of competition with best 
practice (Exhibit 31). 

¶ Auto parts: for a summary of the nature of competition and external 
factors for auto parts see Exhibit 29. 

• Domestic competition in the auto parts sector was also historically 
very low, partly driven by the lack of pressure from the OEMs.  
Over the past few years, however, OEMs have been transferring 
the pressure to the auto part manufacturers, mainly through price 
pressure, which is possibly due to competition with best practice. 

• Competition with best practice was also a driver of low productivity 
improvement, since imports followed the same restrictions as 
vehicles.  In recent years, import tariffs for auto parts have gone 
down significantly, adding to pressure from international 
companies.  Although port and logistics difficulties still shield the 
sector somewhat, OEMs now have a lot more power to pressure 
for international prices, contributing to the current massive 
restructuring in the industry. 

External Factors 

Macroeconomic instability and inflation prevented heavy investments for a 
decade, while high import tariffs allowed the industry to maintain its low 
levels of productivity and quality. 

¶ The external environment in Brazil inhibited investments, in 
comparison to the U.S. and Japan.  Macroeconomic instability 
generated erratic demand and prices, and a low growth pattern 
(Exhibit 32 and Exhibit 34).  The country was perceived by 
international companies as too risky for heavy investments. 

¶ In the auto parts sector, inflation also masked low productivity 
performance and reduced incentives for productivity improvements, 
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because a 5 to 10 percent cost improvement would be totally offset 
by a payment delay of a week from an OEM (with inflation at 40 
percent per month).  Higher productivity for the auto parts 
companies was also restricted by the high interest rates, as many of 
them were local, family-owned companies, mostly without access to 
international capital.  Local capital was very expensive, if accessible, 
to those companies. 

 The cheaper labor in Brazil also helped to hold investments down, 
although even the labor saving automation and new technologies 
that were economic were not applied.  Even with the large increases 
in real wages over the past few years, labor costs are still about one 
fourth of those in the U.S. (Exhibit 33). 

¶ In the product market for OEMs, trade barriers (initially non-tariff and 
later including tariffs) allowed the industry to improve productivity 
and quality at a slower pace (Exhibit 31), though tariffs are 
scheduled to decrease.  Local manufacturers and companies with 
announced investments can import at lower tariffs, but have to 
compensate for the imports through exports or future exports for 
new entrants.  In addition to trade barriers, there were no incentives 
for foreign direct investment for more than a decade (after FIAT 
came into Brazil, the door was closed).  Price regulations during the 
80s and early 90s also made investments in the country less 
attractive to the foreign OEMs installed in Brazil.  For auto parts, 
trade barriers were also a means to protect the local industry.  With 
the dramatic lowering of tariffs recently, it became obvious how 
fragile the local industry was, and a massive restructuring, with 
many international companies buying in, has begun. 

¶ Corporate governance rules were not identified as being a barrier to 
achieve best practice productivity, but it is interesting to note that 
the vehicle sector of the automotive industry in Brazil is composed 
mainly of multinationals.  Although many of these companies are far 
from best practice in their home countries, they have far better 
productivity there than at their facilities in Brazil.  This suggests that 
they did not have the incentives to transfer their better practices 
from the home countries.  An interesting contrast is the Korean 
OEMs, which are local companies, and have been striving to 
improve productivity over the past few years, and are today better 
positioned than the Brazilian industry (although this strategy also 
has its costs) (Exhibit 7). 

¶ Labor market was not identified as being a barrier to improve 
productivity for either of the sectors, both because skilled workers 
are available and because unions, although present and active, do 
not impose differential barriers to changes in work practices, team 
work, or even layoffs. 
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CAUSES OF CAPITAL AND TOTAL FACTOR PRODUCTIVITY 
DIFFERENCES 

Level of capital intensity 

The level of capital intensity is defined as units of capital per units of labor (or 
US$ invested per hour worked).  Brazilian passenger vehicle capital intensity 
is less than 20 percent of the U.S. (Exhibit 35) and, even after adjusting for 
excess labor, Brazilian capital intensity is only 44 percent of the U.S.  That 
means that the Brazilian passenger vehicle industry, after adjustments for 
inefficiencies and more shifts, has invested less than half the capital per 
employee that the U.S. has.  That result is also confirmed by our plant-by-
plant analyses of the capital invested, when comparing similar plants in the 
U.S. and Brazil. 

Capital productivity 

The capital productivity result of 172 compared to U.S. = 100 is revealing 
(Exhibit 11), but even more revealing is an analysis of the five passenger 
vehicle plants visited - four in Brazil and one Japanese transplant in the U.S.  
It is interesting to note that the plants with the highest capital productivity are 
those that run in three shifts, indicating that part of the superior capital 
productivity for the sector is also largely driven by a high capacity utilization 
(Exhibit 36).  In terms of assembly up-time (time in which the plant is 
producing while it is running), Brazilian plants are not so poorly positioned, 
but one has to remember that Brazilian OEMs only stop the line when a very 
critical part is defected or missing. Small defects and missing parts are 
allowed to go through the process to be fixed later. While in Brazil many cars 
finish the line “crippled,” the Japanese plants will stop if there is a quality 
problem.  By doing so, the imperfections of the processes can be traced and 
solved more quickly.  As demand in Brazil is very high, and many Brazilian 
plants are selling out, production is the “word,” while productivity and 
process improvement are not the highest priority.  The number of cars per 
capital invested shows once more that all Brazilian plants have under-
invested in the production process. 

Total factor productivity 

TFP can be obtained from combining labor productivity and capital 
productivity (Exhibit 12).  That approach (the TFP tree) is insightful in that it 
shows that despite Brazil’s very low labor productivity, total factor 
productivity is significantly higher, ranging from 49 to 56 percent of the U.S.  
Previous MGI studies showed Japan at 120 percent of the U.S. and Germany 
at 70 percent of the U.S., in 1993.  The high Brazilian capital productivity, 
however, was shown to be mostly due to high capacity utilization and 
underinvestment in the production process.  That becomes apparent by 
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looking at TFP in another way: combining it with capital intensity, to derive 
labor productivity (Exhibit 37). 

FUTURE OUTLOOK 

Productivity growth, output growth and employment 

The intent of this future outlook is not to try to predict the future of the 
industry, but to trace boundaries on what is considered to be a possible 
scenario for the future. 

In terms of labor productivity, we assume that the existing local OEMs could 
reach 70 percent of current U.S. labor productivity in ten years.  New entrants 
will enter Brazil with the same labor productivity as they achieve currently in 
the developed countries: 130 in Japan, 90 in Europe, 100 in the U.S. They are 
assumed to increase productivity at 4 percent per annum (p.a.). 

The parts industry could reach 55 percent of current U.S. parts labor 
productivity over 5 years, and 100 percent in ten years.  This is consistent with 
the restructuring process that is happening in the auto parts sector, where 
best practice operations are being established in Brazil by multinational parts 
companies.  Smaller Brazilian suppliers are bought up or driven out of 
business. Hence, the annual productivity growth rate of 18 percent p.a. seems 
realistic for a five years period. 

As illustrated in Exhibit 38, a rough estimate has been performed for the 
major sources of productivity improvement for the whole automotive 
industry.  Part of it can be captured from optimizations of organization of 
tasks at the current facilities (around 4.5 percent p.a. of the total 16 percent 
p.a.) which will not require significant investments.  An example of this is the 
use of teamwork at the OEMs or changes in the factory layout of parts 
companies.  The next 9 percent p.a. refers to improvements in labor 
productivity at the current plants that require one time investments: 
additional automation (e.g., in the body shop) or replacement of several small, 
subscale factories by one large new plant (auto parts).  The final 2.5 percent 
p.a. refers to an increase in labor productivity through the addition of new, 
higher than average productivity capacity through output growth (e.g., 
Japanese transplants). 

Looking at output growth potential, we assumed for the purpose of this 
exercise that overall GDP per capita in Brazil will double over the next 10 
years.  In this case, we assume in our model that Brazil will reach Korea’s 
current car penetration in 10 years because present Korean GDP is 
approximately twice of that of Brazil.  The value-added by the automotive 
industry could increase at around 11 percent a year, reaching almost three 
times the figure for 1995.  We assume further that imports gain 2 percent 
share of sales per year for 3 years  after which their share will remain at 20 
percent - a value comparable to that found in other open and developed 
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economies.  Exports are assumed to represent 40 percent of Brazilian 
production at the end of the projection period, making Brazil a 20 percent net 
exporter (Korea is currently a 36 percent net exporter).  For the auto parts, we 
assumed that the aftermarket/export market continues to represent 42 
percent of production, and that the value-added of the parts industry will 
continue to rise at the pace of the past 5 years. 

All of this amounts to a potential output growth in the automotive sector of 
around 180 percent over current output over the next 10 years. 

As illustrated in Exhibit 39, a rough estimate has been performed for the 
sources of output growth.  Around 1.7 percent p.a. of the total 11 percent p.a. 
forecast growth rate can be reached without additional financial capital: 1 
percent p.a. through full utilization of current capacity and 0.7 percent p.a. 
through debottlenecking by improving organization of functions and tasks.  

An additional 0.8 percent p.a. can be obtained through debottlenecking of 
current facilities that require financial capital, such as automating the steps of 
the production process as transfer of sheets in the press shop.  

In absolute terms, this leads to an output capacity of 128 percent of current 
capacity by the year 2005 without new capacity.  Therefore, 8.5 percent of the 
11 percent output increase p.a. will have to come from new capacity which 
will also require additional investment. 

From interviews and McKinsey experience, we estimate that it may take 
approximately 4 years to set up the new best practice capacity for OEMs  
(3 years for parts), assuming no capital constraints.  This timeframe includes 
the conceptual planning phase, site selection, the construction of the necessary 
supply infrastructure, the construction of the facility and the start up phase.  
This demonstrates that our 10 year output model will not be constrained by 
physical construction time for the additional capacity. 

We next try to roughly estimate the total capital requirement for the 
automotive industry to achieve such output growth.  First, we estimate the 
upkeep cost as a 7 percent depreciation p.a. of the current capital stock.  We 
derived the capital stock for the passenger vehicle plants to be US$2.8 billion 
from our plant visits (please refer to Exhibit 51), and extrapolated for the 
whole automotive industry by the value-added shares.  This results in a 
capital stock of US$5.3 billion, and a total depreciation over 10 years of about 
US$3.7 billion (Exhibit 40). 

We further assume that another US$800 million is needed for the labor 
productivity gains projected.  This investment will lead to a higher degree of 
automation (e.g., OEMs body shops), and to the replacement of current auto 
parts plants with new facilities in the course of the consolidation/ 
restructuring process. 

Finally, the 156 percent output growth through new capacity will require 
another US$ 10 billion.  This number is estimated based on the additional 
vehicle output and average plants investment figures (e.g., a 180000 unit p.a. 
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plant costs about US$350 million).  Therefore, the total capital requirement of 
the automotive industry over the next 10 years amounts to US$14.5 billion. 

To estimate the import share of equipment, we considered that all building 
construction will be done locally.  However, a lot of manufacturing 
equipment such as welding robots, paint facilities, and I.T. equipment will 
have to be imported.  We estimated the import share at around 60 percent.  
The share of foreign direct investment, on the other hand, is estimated to 
about 85 percent with the 15 percent of local firms being primarily parts 
manufacturers. 

As a result of this productivity improvement and the output growth, a major 
industry restructuring process will take place causing a potential employment 
reduction of 36 percent.  This scenario is illustrated in Exhibit 41. 

Industry competitiveness 

There is a general concern that lower tariffs will lead to a reduction in the 
sales price of imported vehicles, and thereby seriously threaten the local 
automotive industry.  In this chapter we will attempt to show that lower 
tariffs will indeed lead to increased competition, but that this will force the 
incumbents to improve productivity, leading to lower prices and increased 
competitiveness (Exhibit 42).  Our analysis leads to the conclusion that the 
current government plan for tariff reduction finds the right balance between 
pressure on the local industry and protection to give the industry time to 
adjust. 

Exhibit 43 depicts the past development of import tariffs on vehicles, and the 
government plan for future tariff reduction.  In Exhibit 44 we show the price 
development of an imported D-car upon tariff reduction, and for comparison 
the current quality-adjusted price for an equivalent Brazilian vehicle.  We can 
see that currently the Brazilian vehicle is overprotected which helps explain 
the locally produced vehicles’ large share of sales.  By 1999, the price of the 
imported vehicle and the Brazilian vehicle would be equivalent, which means 
that the consumer would not show a strong preference for either one.  Beyond 
1999 and without productivity improvements, the Brazilian vehicle would 
have a significant competitive disadvantage. 

This discussion has so far not taken into account the productivity 
improvement potential for the Brazilian production.  This is shown in  
Exhibit 45, and is consistent with the model introduced above.  The 
productivity gains can be translated into a price evolution of the Brazilian 
vehicle, depicted in Exhibit 46.  When we now compare the price of the 
imported vehicle to the price of the Brazilian vehicle with productivity 
improvements (Exhibit 47), we see that the prices approach by the year 2000.  
This means that the government’s plan will not seriously threaten the 
Brazilian industry in their existence, but will provide the necessary pressure 
on the incumbents to realize the productivity gains possible. 
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RECOMMENDATIONS 

Policy makers 

The corner stone of a viable future for the sector is that productivity has to 
grow quickly.  If productivity improvements are achieved, vehicles will 
become cheaper, and output will consequently grow.  This is a positive 
outcome for the country and for the consumers.  The best way to drive 
productivity improvements and price reductions, taking macroeconomic 
stabilization as given, is to keep the tariff reduction schedule, and thereby 
open the sector at the projected pace. 

Our analysis of industry competitiveness suggests that the current tariff 
reduction schedule through 2000 is adequate to set pressure for improvement 
in the industry, and suggests that the industry can react within that time 
frame.  By 2005, our analysis also suggests that tariffs could be further 
reduced, although the tariff reduction would have to be coupled with other 
measures, such as a tax reform, to ensure that the industry will stay 
competitive in a fully open market.  Furthermore, policy makers need to be 
aware that in such a scenario industry and distribution margins would 
probably be reduced, especially for the indigenous players. 

One aspect of the labor productivity improvements mentioned is that a 
significant portion of them depend on capital investments, and costs of capital 
goods have been traditionally high in Brazil.  In order to obtain fast 
productivity improvements, maintaining justifiable returns, the industry will 
need access to capital goods at international prices. 

The growth in output should also generate demand for growth in the 
infrastructure base.  Local vehicle fleets will increase significantly, demanding 
more roads and better urban infrastructure.  Ports are also likely to require 
improvements, since a larger share of local production can be exported, and 
the country will need better ports to have internationally competitive prices.  
This growth in infrastructure should generate employment growth, 
contributing to offset the expected employment reduction in the automotive 
sector.  Policy incentives should be aligned with growth in all these sectors 
combined, assuring the best possible path. 

Industry 

Implications for the industry are straightforward: new entrants are a reality - 
including best practice Japanese companies - and that will likely change the 
competitive arena in the country. There are tremendous opportunities for 
improvement both in productivity and in quality.  The organizational aspect 
and innovation do not require immediate capital investment in the 
production process and are likely to yield high impact.  The Brazilian 
industry also has underinvested in the production process, and if the right 
conditions (e.g., international capital goods pricing) are in place, great returns 
can be obtained by automation and technology upgrade. 
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The auto parts sector is already going through massive restructuring, and 
new international capital and technology are being brought to the country.  It 
is important that the restructuring achieve productivity and quality 
improvements, because the automotive industry has to achieve improvements 
throughout the entire production chain to be competitive. 
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METHODOLOGY APPENDIX 

Industry coverage 

For the assembly industry in Brazil, we consider all vehicles manufactured by 
members of the industry trade association (ANFAVEA), except agricultural 
machinery.  The motor vehicle parts industry is defined to include all 
members of Sindepecas, the trade association for parts.  The U.S. assembly 
industry is defined as those manufacturing sites classified under SIC codes 
3711 (Motor Vehicles and Car Bodies), 3713 (Truck and Bus Bodies), and 3715 
(Truck Trailers) in the U.S. Census of Manufacturers or the Annual Survey of 
Manufacturers.  The parts industry consists of those sites classified under SIC 
codes 3714 (Motor Vehicle Parts and Accessories), 3592 (Carburetors, Pistons, 
Rings, and Valves), 3694 (Engine Electrical Equipment), and 3465 
(Automotive Stamping).  These groups were chosen to correspond as closely 
as possible to the Japanese industry data, in which assembly is captured in 
codes 3111 (Motor Vehicles and Car Bodies) and 3112 (Truck and Bus Bodies), 
while all parts are contained in industry 3113 (Motor Vehicle Parts and 
Accessories). Motorcycles are included only in the Japanese data. 

Output 

We calculate value-added for each sector in physical units (the terms used are 
“equivalent vehicle units”), adhering to the U.S. census definition of value-
added (product shipment value minus raw material and energy costs only).  
We start by standardizing the main output of the automotive industry, 
finished vehicles, into equivalent vehicle units.  Then we determine what share 
of the final value of the vehicles is value-added by each sector and add in any 
other value added by the sector to calculate the value-added shares.  These 
shares are then multiplied by the equivalent vehicle units to calculate value-
added in physical units. 

¶ Equivalent  vehicle units.  We start with the number of vehicles, adjust 
this figure for mix of vehicles, and then for content and quality, both 
relative to the U.S. (Exhibit 49).  The mix adjustment accounts for 
rough differences in size and weight of models, while the quality 
and content adjustment captures differences in the vehicles within a 
given size class (Exhibits 48 and 49).  Once both adjustments have 
been made, the resulting figure is expressed in equivalent vehicle 
units, which are identical across countries (Exhibit 50). 

¶ Value-added shares.  These are calculated in three steps. 

•  What share of the final value of vehicles is value-added by our industry?  
Using data from McKinsey Automotive Practice, we divide up 
the value of a vehicle into four categories: raw materials, value-
added in non-primary parts (parts made by companies which 
would not be classified in the SIC codes for motor vehicle parts), 
value-added in primary parts, and value-added in assembly.   
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These shares vary by vehicle type (e.g., C-class car vs. E-class  
truck), and by the content within the vehicles.   

• What share of primary parts value-added is added by the assemblers vs. 
the parts makers?  This reflects the vertical integration of the OEMs.  
We use census data to calculate this share for the U.S., and 
industry interviews to estimate it for Brazil.  

• What additional value is added beyond the finished vehicles?  For the 
parts sector we have Sindepecas data on the share of parts that is 
not sold to OEMs as a share of total production.  For the 
assemblers we assume the same share of additional value-added 
as in the U.S. (presumably this is the OEMs’ own primary parts 
aftermarket and vertical integration into non-primary parts).  We 
express the additional value-added as a share of finished vehicles 
so that it can be added to value-added share of vehicles to obtain 
a composite share for each sector. 

For the U.S. and Japan, all their steps are condensed by using census data and 
calculating the ratio of value-added in parts over the value of product 
shipments of vehicles, and the value-added in assembly over the value of 
shipments of vehicles, with separate calculations made for passenger vehicles 
and trucks and buses in the U.S.. 

Input (hours worked) 

Data on the number of employees in the parts and assembly sectors come 
from Sindepecas and DIEESE (Brazilian workers union).  Our number of 
employees for OEMs is adjusted for functions that are outsourced in the U.S.  
We discount from the labor force the workers who would not be OEM 
employees in the U.S. in order to be consistent with our measure of output.  
The industry-wide figure for hours worked is also from DIEESE.  For Japan 
and the U.S., we use census data for the number of employees and for hours 
worked.  For hours, we apply industry average hours, which in the U.S. and 
Japan means assuming production and non-production employees work the 
same number of hours. 

Input (capital stock for passenger vehicle plants) 

Through visits to four passenger vehicle plants in Brazil, and supplementary 
information about the plants not visited, a simplified database of the 
equipment in place was created.  Data collected includes type of equipment, 
number of machines, levels of automation, technology used, number of 
robots, environmental control systems, infra-structure available, etc. 

Through visits to best practice Japanese transplants in the U.S., a similar 
inventory was conducted for a plant to which reported figures were also 
available.  Through an analysis of the investment on that plant, and of 
international equipment prices, it was possible to determine the prices of the 
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equipment in place in the U.S. plant, as it would have been valued to the U.S. 
census.  Those prices were then applied to each of the Brazilian plants (a PPP 
is implicit in that linkage).  To determine the Brazilian capital stock, the 
“inventory” of each plant is then valued at “PPP international prices,” and the 
individual capital stocks are added.  The inventory of the U.S. plant is linked 
to the total U.S. census data on capital stock, assuming an average lifetime of 
15 years for the investment in place (Exhibit 51). 

In order to actually calculate the capital productivity we also make the 
assumption that U.S. and Brazilian plants have, on average, the same life time 
for equipment, since we only compare capital stock not capital services. 

It is important to note that the methodology used does not penalize Brazilian 
OEMs for overpaying for the equipment, due to a closed capital goods 
market, or import tariffs.  Equipment is evaluated at international (U.S. based) 
prices, and hence is equivalent to the use of an automotive investment goods 
PPP. 

Total factor productivity 

To calculate the total factor productivity, a Cobb-Douglas production function 
is used: TFP= Y/K 0.30 x L 0.70, where the weights represent the relative shares of 
value-added.  The weights used were calculated in a previous MGI study as 
being 30 percent for capital, and 70 percent for labor.  One approximation that 
can be used to calculate the weights is to use the relative costs of capital and 
labor, but cost of capital is hard to determine in this case, since these 
companies are mostly equity funded.  As a check calculation, we assume that 
the cost of capital in Brazil is 20 percent (15 percent plus a country risk 
premium of 5 percent) and, using current labor costs, find the weights very 
similar to those encountered in other studies. 
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Exhibit 1

1

SA-P-ZXW-198-980212

PARTICIPATION OF AUTOMOTIVE INDUSTRIES IN ECONOMIES - 1995/6*

Percent

* 1996 data for Brazil GDP and employment shares.  All other data is for 1995 except U.S. and Japan export shares, which are for 1994
** Industrial GDP is comprised of output in manufacturing, mining, and electric and gas utilities

Source: ANFAVEA Yearbook, PNAD, Bank of Korea, Korea Automotive Manufacturing Association, Korea Census of Manufacturing, U.S. Statistical Abstract, Japan 
Census of Manufacturing, OECD Main Economic Indicators
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Exhibit 2

2

SA-P-ZXW-198-980212

SECTORAL BREAKDOWN OF AUTO INDUSTRY: VALUE ADDED AND EMPLOYMENT SHARES, 1995/1996*

Percent, billions of 1995 $ at PPP, thousands of employes

* 1995 for the U.S. and Japan, 1996 for Brazil
** Implies a PPP exchange rate of 96    /$

Source: ANFAVEA, SINDIPEÇAS, DIEESE, McKinsey analysis
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Exhibit 3
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SA-P-ZXW-198-980212

OUTPUT AND EMPLOYMENT IN THE BRAZILIAN MOTOR VEHICLE INDUSTRY, 1980-1996

Brazil 1980 = 100

Source: ANFAVEA, Sindipeças, DIEESE, McKinsey automotive practice, McKinsey analysis
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4

SA-P-ZXW-198-980212

GROWTH IN SMALL PASSENGER CAR SEGMENT

* 5 % lower for ethanol engines
** All vehicles

Source: ANFAVEA Yearbook, PNAD/PME, Interviews
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SA-P-ZXW-198-980212

AUTO PARTS MANUFACTURER AND ASSEMBLER BUSINESS SYSTEM
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6

SA-P-ZXW-198-980212

SHARES OF PASSENGER VEHICLE PRODUCTION BY COUNTRY, 1995 - 1996*

Percent, thousands of units

* 1996 for Brazil, 1995 for Japan, numbers may not add to 100 due to rounding
Source: ANFAVEA Yearbook, World Motor Vehicle Data
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SA-P-ZXW-198-980212

AUTOMOTIVE SECTOR LABOR PRODUCTIVITY RESULTS, 1996*

LU
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Source: ANFAVEA, SINDIPEÇAS, DIEESE, AAMA, U.S. Annual Survey of Manufactures, U.S. Census of Manufactures, Japan Census of Manufacturing, U.S. Statistical 
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SA-P-ZXW-198-980212

LABOR PRODUCTIVITY BY SECTOR FOR THE U.S., 1995
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SA-P-ZXW-198-980212

DERIVATION OF VEHICLE PRODUCTIVITY – 1996*

U.S. vehicles = 100

* 1995 data for U.S.
Source: ANFAVEA, SINDIPEÇAS, DIEESE, AAMA, U.S. Annual Survey of Manufactures, U.S. Census of Manufactures, Japan Census of Manufacturing, U.S. Statistical 

Abstract, Bank of Japan, McKinsey analysis
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SA-P-ZXW-198-980212

* 1995 for U.S. and Japan
** Using an average of low and high estimates for Brazil

Source: ANFAVEA, SINDIPEÇAS, DIEESE, AAMA, U.S. Annual Survey of Manufactures, U.S. Census of Manufactures, Japan Census of Manufacturing, U.S. Statistical 
Abstract, Bank of Japan, McKinsey analysis
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PASSENGER VEHICLE CAPITAL PRODUCTIVITY RESULTS, 1996*
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* 1995 for U.S.
Source: ANFAVEA, U.S. Annual Survey of Manufactures, McKinsey Automotive Practice, plant visits, McKinsey analysis
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100
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PASSENGER VEHICLE TOTAL FACTOR PRODUCTIVITY RESULTS, 1996*

LU

* 1995 for U.S.
Source: ANFAVEA, U.S. Annual Survey of Manufactures, McKinsey Automotive Practice, plant visits, McKinsey analysis
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OEMs LABOR PRODUCTIVITY GAP BRAZIL-JAPAN: PRODUCTION FACTORS

* Design for manufacturability and assembly
Source: McKinsey Analysis
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Total rationalization potential through A ideas, except in 
product optimization*** (direct  functions: 80%; indirect 
functions: 20%): 16%

Assuming a rationalization potential for Brazil of 50% 
higher than that achieved in these programs through A 
ideas for Brazil

* Employees working in press shop, body shop, paint shop, and assembly, including maintenance
** Employees working in material logistics, human resources, central functions, such as energy or infra-structure

*** Considered that local OEMs have little flexibility to improve product design
Source: McKinsey Automotive Practice, McKinsey analysis

SF

100

15
7 70

Direct functions*:  Employees
Percent

Indirect functions**:  Employees 
Percent

ESTIMATES

-30
A - 6
B - 2

8

A - 8
B - 7 A - 2

B - 5

Before 
program

Process 
stabilization/ 
rework 
reduction

Product 
optimization

After
program

Detail 
improve-
ments

100

25 60
-40

A - 8
B - 7

15

A - 15
B - 10

Before 
program

Core process 
redesign

After 
program

Detail 
improvements

A - ideas to be realized within 2 years
B - ideas to be realized after 2 years

PRODUCTION FACTORS OEMs:  MEDIUM TERM ORGANIZATION IMPROVEMENTS
Results from productivity improvement programs at OEM in developed countries

Estimate of total rationalization 
potential in Brazil: 24%+

Total potential for labor 
productivity improvement: 32%
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PRODUCTION FACTORS OEMs:  AUTOMATION - TOTAL POTENTIAL

CC

ESTIMATES*

* Based on McKinsey experience and local plant visit 
** Calculated based on a theoretical distribution of labor, at zero level of automation

Source: McKinsey Automotive Practice, plant visits, McKinsey analysis

Press shop Indirect 
functionsBody shop Paint shop Assembly

Percentage of total 
work force in Brazil

Activities that can be 
automated in step

Total residual 
potential in Brazil (in 
percent)

Impact in labor (in 
percent of total work 
force) **

Residual potential to 
rational automation 
in Brazil (in percent)
Impact in labor (in 
percent of total work 
force) **

Transfer of 
sheets between 
presses

Welding of 
parts

8 20 12 40 20

Painting
Quality sensitive 
or unergonomical 
assembly steps

Information 
processing, IT, 
inventory, 
material 
handling

63 51 42 15 20

Total rationalization 
potential: 32%

6 12 5 5 4+ + + + =

Economical rationalization 
potential at low wage level 
: 17%

53 31 32 0 5

5 7 4 0 1+ + + + =

Economical potential 
for labor productivity 
improvement: 20%
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PRODUCTION FACTORS OEMs: TECHNOLOGY

* Estimated 4% combined scrap rate due to tolerance problems (10-30% in stamping, 1-5% in the body shop, and 1-2% in the paint shop, weighted by employment per step)
** Estimated 2 hour per vehicle in a 40 hour/vehicle line, due to tolerance problems and tolerance stack-up

*** Automated guided vehicle
Source: McKinsey Automotive Practice, Professor José Roberto Ferro, McKinsey analysis

LU

100
4*

1
1 86

Potential for reduction in hours per car
Percent

Total rationalization 
potential: 14%

4** 2 2

Current 
level

Reduction 
of output 
scrap

Less rework 
due to 
improved 
tolerances

Press 
shop

Paint shop Assembly Material 
handling

Potential

Improvements due to technology leaps in

ESTIMATES

(AGV *** 
or similar)

(Decking 
machine, etc.)(Tandem vs. 

transfer)

(Clean room 
technology) Identified by industry 

experts as not justifiable 
in Brazil

Total justifiable 
rationalization 
potential: 12%

Justifiable potential 
for labor productivity 
improvement: 14%
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PRODUCTION FACTORS OEMs:  SUPPLIER DELIVERY PROBLEMS

* Estimates based on a plant with 7000 employees producing 250,000 units
** 2 day line stop per year

Source: Plant visits, interviews, McKinsey analysis

LU

Effect of supply delivery problems 
(may also be caused by OEMs)

Potential of employment 
reduction as % of total

•Additional purchasing personnel 
due to supplier delivery problems
•Additional inventory staff due to 
supplier delivery problems
•Additional parts quality control 
staff due to poor quality
•Additional final line quality control 
staff due to defect parts
•Decreased output through line 
stoppage due to lack of parts
•Rework due to default/lack of 
parts

<0.5%

< 1%

~ 1%

~ 1%

~ 1.5%**

~ 6%

Additional employees / 
minutes per vehicle*

< 40 employees

< 70 employees

~ 70 employees 

~ 40 min. per vehicle

~ 160 min. per vehicle

Total 
rationalization 
potential: 11%

ESTIMATES

Potential for labor 
productivity 
improvement: 12%
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PRODUCTION FACTORS OEMS: DFMA

Source: Professor José Roberto Ferro, IMVP, plant visits, McKinsey Automotive Practice, McKinsey analysis

SF

_
ESTIMATES

Examples of DFMA improvements

Percent reduction in assembly labor time 
compared to previous model

• Ford Taurus vs. GM Grand Prix 28

• Ford Ka vs. Ford Fiesta 1.0 20
(Brazil plant data)

• Example press shop:
– Honda stamped parts cannot require 

more than 4 strokes (stamping steps in a 
line). FIAT Betim stamped parts need 6-
10 strokes.

Estimate of potential improvement for Brazil

• Average design age in 1996:
– Brazil: 6 years   (West European 
– Western Europe: 4 years          models)
– Japan: 2.5 years

• Estimate of assembly labor reduction for Brazil vs. 
best practice:  36%

• Estimate of press labor reduction for Brazil vs. best 
practice: 25%

• Rationalization potential = 
36% x 40% + 25% x 8% = 16%

• 50% of the potential (gap to Western Europe) 
achievable in the medium term: 8%
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PRODUCTION FACTORS OEMs:  SCALE

CC

* Definition of models based on the World Motor Vehicle Data
Source: World Motor Vehicle Data, Harbour Report, -1997, ANFAVEA, McKinsey analysis

Scale cannot explain significant 
part of labor productivity gap

# units
# models

# units (excluding top
# models 60% sellers)

91.680

40.784

90.548

50.904

Brazil U.S.A

# units (average)
# plants

288,000 203,000

PASSENGER VEHICLES ONLY
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0

1

2

3

4

5

6

7

8

91 92 93 94 95 96

PRODUCTION FACTORS: BLUE COLLAR TRAINABILITY

Salary paid per category of education – 1996
Average salary = 100

Average years of education of non-managerial 
employees *
Years

Exhibit          A20 Exhibit          B20

* PNAD/PME Category 140 - transportation industry - includes OEM workers, autopart workers, shipbuilding, and aircraft industry 
Source: PNAD / PME

0

50

100

150

200

250

300

350

zero 1-3 4-7 8-11 12-15 Average16+
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PRODUCTION FACTORS: BLUE COLLAR TRAINABILITY

80

90

100

110

120

130

140

Salary increase by employment category (years of 
education) – 1996
1991 salary in each category = 100

zero

Exhibit          A21 Exhibit          B21

* Sindipeças is the Brazilian autoparts producers association
Source: PNAD / PME, interviews

1-3 4-7 8-11 12-15 Average

Interview with Professor José Roberto Ferro, IMVP 
representative in Brazil:

“Skill on the shop floor level is absolutely not a barrier to 
increasing productivity. The best example is the Honda 
plant in Manaus. Using a local labor force, with very 
little formal education, the plant achieved productivity 
levels similar to those of Honda plants in developed 
countries.”

Interview with a Sindipeças* vice-president, and 
managing director of the Electronics division of a large 
international supplier in Brazil:

“Education might be a limiting factor in that it takes 
longer to train a Brazilian worker. But, once trained, a 
Brazilian worker has no less capabilities than any other 
worker in the U.S. or Europe.”

16+
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AUTOPARTS PRODUCTIVITY GAP BRAZIL-JAPAN:  PRODUCTION FACTORS

Source: McKinsey analysis, interviews

Importance

• Labor organization (work practices)

• Automation / technology

• Scale

• DFMA/ OEM-supplier relationship

• Skill on the shop floor level

X

Important

Secondary

Undifferentiating
Factor

X

Closely related Based on results
from interviews with 

representatives of several 
autoparts suppliers
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Source: Interview, McKinsey analysis

SF

Results in productivity improvement
Man-hours per part, initial productivity = 100

PRODUCTION FACTORS AUTOPARTS: LABOR ORGANIZATION
Results from productivity improvement program in a local autopart manufacturer

Indirect 
processes 
redesign

Factory 
layout 
improvement

Detailed 
production 
process 
improvement

Productivity 
before the 
program

100

Current 
productivity

47

31
4

182• First tier, large, family-owned Brazilian 
automotive supplier

• Produces mainly forged and stamped 
parts

• Company was under the threat of 
bankruptcy when the improvement 
process was launched

• Improvement process has been going on 
for two years and still continues

• Currently, company is competitive in the 
international market, and 35% of its 
production is for exports

Company highlights

Company’s industrial director:
“There is still tremendous potential for 

improvement through automation”
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PRODUCTION FACTORS AUTOPARTS:  AUTOMATION / TECHNOLOGY

CC

Source: Interviews, McKinsey analysis

The automation and technology gap explains 
a significant part of the labor productivity gap

Interview with general manager of the automotive 
business unit of a large international supplier in Brazil:

“There are major differences in automation and 
technology between Brazil and the developed countries. 
In our company’s experience, automated operations 
need at least 20% less labor, and output quantity and 
quality are also greatly enhanced. One has to remember 
that in the 1970s, when most of the industry built its 
current capacity, labor costs were 5 times lower than 
today.”

Interview with the president and vice-president of a major 
international autopart supplier in Brazil:

“Our operations in Brazil stand today, in terms of 
technology and automation, just about where our U.S. 
operations stood 10 or 15 years ago. Should you have 
asked the same question in 1990, the gap would have 
been even larger.”

Interviews were conducted with top industry executives from seven autopart suppliers and with industry experts
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PRODUCTION FACTORS AUTOPARTS:  SCALE

* Applying the average export/aftermarket percentage for all sectors
** No 1996 data available

Source: U.S. Census of Manufactues, Sindipeças, McKinsey analysis 

0 100 200 300 400 500 600 700 800

Carburation and fuel injection

Clutch

Filters

Brakes and components

Wheels

Suspension and steering

Average vehicles served per company*
Thousands

Brazil - 1996

U.S. - 1992**

Estimated minimum 
efficient scale at U.S. 
technology and 
automation levels
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1

2

1st Tier

2nd Tier

3rd Tier

Multinationals

1

2

Multinational 1st tier suppliers buying Brazilian suppliers

Brazilian 1st tier suppliers becoming 2nd tier suppliers

PRODUCTION FACTORS AUTOPARTS:  OEM-SUPPLIER RELATIONSHIP
OEM-induced development trend in the Brazilian autoparts industry

Source: Interviews, McKinsey analysis

_                    _
CONCEPTUAL

GM’s target for 1st tier suppliers:
1996 500
1997 300
1998 200
1999 100

GM’s target for 1st tier suppliers:
1996 500
1997 300
1998 200
1999 100

Brazilian suppliers
holding partnerships with 
international suppliers in 
OEM’s home countries
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CAUSAL FACTORS FOR DIFFERENCES IN LABOR PRODUCTIVITY

Source: McKinsey

RW

Significant

Secondary

Unimportantx•External environment
–Fiscal/macroeconomic environment
–Factor prices
–Infrastructure

•Product market
–Competition/concentration rules
–Trade/FDI
–Product regulations
–Other industries up and downstream

•Capital market
–Government ownership
–Corporate governance rules
–Availability of financial capital

•Labor market
–Labor laws/unionism
–Availability of skilled workers

•Exposure to best practice
•Domestic competitive intensity

External 
factors

Industry dyna-
mics/nature of 

competition

OEMs Parts
Automotive

Production 
process

•Production factors
–Capital intensity (automation, 
technology)
–Scale
–Blue collar trainability

•Operations
–Organization of functions and tasks
–Supplier relations
–Capacity relations

•Product innovation
–Mix
–Design for manufacturing

!
!
x

"
!
x
"

!
!
x

x
!
x
x

x
x
x

x
x
!

!
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!
!

!
x
x

x
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x
x

!
!
x

!
x
x

!
"
x

x
"!



Exhibit 28

28

SA-P-ZXW-198-980212

ANALYSES ON NATURE OF COMPETITION:  DOMESTIC COMPETITION

Source: ANFAVEA, BNDES, Exame Maiores e Melhores, McKinsey analysis

Share of top two OEMs in 
each category
Percent

0

50

100

1980 1989 1996

D
B

C

E

Share of industry revenue
Percent, US$

28%

25%

11%

20%

27%

28%

24%

14%

7%
17%

Other

FIAT

GM

Ford

VW 29%

20%

9%

22%

20%

1980 1989 1996
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IMPORT TARIFFS FOR VEHICLES AND SHARE OF IMPORTS

Percent

* Only companies with confirmed investments (either expansions or new facilities). Local players have to maintain a zero or positive company trade balance to 
benefit from the lower tariffs. Newcomers will have to export enough to make up for those benefits within 3 years.

** Published schedule of tariff reductions
Source: ANFAVEA, Banco Central do Brasil, Conjuntura Econômica, Suma Econômica, Dinheiro Vivo, press clippings

LU

90 91 92 93 94 95 96 97 98 99 00

Automotive import tariff for 
non-local players

Automotive import tariff for 
local players expanding and 
newcomers*

Plano 
Real

Plano 
Collor II

Plano 
Collor

10

20

30

40

50

60

70

80

90

5

10

15

20

25

Share of imports

Im
po

rt 
ta

rif
fs

Share of im
ports
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ANALYSES ON EXTERNAL FACTORS:  MACROECONOMIC CONDITIONS

Source: ANFAVEA, World Motor Vehicle Data, DIEESE, McKinsey Automotive Practice

LU

12

50

Fully loaded labor costs for OEMs

US$ per hour

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

Annual growth rates of vehicle production, 1980-95                                                 
Percent

Japan

U.S.

Brazil

BrazilU.S.

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

-40

40

-40

40

-40

40

15

12

5

Standard 
deviation

Exhibit          A30 Exhibit          B30
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CUMULATIVE FOREIGN INVESTMENT AND REINVESTMENT IN THE AUTOMOTIVE SECTOR

1995 US$ Million

Source: Banco Central do Brasil

LU

0

500

1.000

1.500

2.000

2.500

3.000

3.500

4.000

4.500

70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94

The miracle
• Capacity addition
• Government policy promoting 

exports
• FIAT enters the Brazilian market
• Second oil shock, development of 

the alcohol-fueled vehicle

The stagnation
• Inflationary period
• Severe economic turbulance
• Demand instability

• Opening 
of the 
economy

• Renewed 
foreign 
direct 
invest-
ment in 
the 
sector

The opening

Years

Net investment: 
US$1.5 Billion

Net investment: 
US$113 Million

Net investment: 
US$1.9 Billion
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PASSENGER VEHICLE CAPITAL INTENSITY CALCULATION, 1996*

LU

* 1995 for U.S.
** Assumes all potential non-capital related productivity improvements are implemented, to reach a U.S. theoratical productivity with no automation

*** Adjustment based on comparison of capacity utilization of a Japanese transplant in the U.S., with 4 Brazilian passenger vehicle plants
Source: ANFAVEA, U.S. Annual Survey of Manufactures, McKinsey Automotive Practice, plant visits, McKinsey analysis

100

50

U.S.

Hours worked

Brazil

-:
U.S. Brazil

Capital stock
100

11
7

9

U.S. Brazil

22
14

100

18

Capital intensity

Capital intensity calculation
Adjustments to calculate U.S. comparable capital intensity
U$ per hour worked, U.S. 1995 = 100

Capital 
intensity

Excess labor 
adjustment**

Capacity 
utilization 

adjustment***

Adjusted 
capital 

intensity

18
17

9

44
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Capital Productivity**

100
128 109

145
91

* 1995 for U.S.
** JP is Japanese passenger vehicle transplant visited in the U.S.; plants 1 - 4 are Brazilian passenger vehicle plants visited in Brazil

Source: ANFAVEA, U.S. Annual Survey of Manufactures, McKinsey Automotive Practice, Plant Visits, McKinsey analysis

100
150

100

191

100

Plant 1JP Plant 3Plant 2 Plant 4

100 105 100 93 85

100
67

106
69 73

100 122 102 117
150

X

X

X

CAPITAL PRODUCTIVITY BREAKDOWN, 1996*

Honda East Liberty = 100

A = # hours worked p. a.
# hours p. a.

B = cycletime*# units p. a.
# hours worked p. a.* 3600

C = value added
# units p. a.

D = # hours p. a.* 3600
cycle time* capital stock

Capacity utilization: many Brazilian 
OEMs run at three shifts, some 7 days a 
week

Assembly up-time: Brazilian plants avoid 
stopping the line, once demand is high, and 
quality problems are mostly fixed afterwards

Value added per car: only 1 Brazilian 
plant produced cars with higher value-
added than the Japanese transplant

Cars per US$ of capital: clearly all 
Brazilian plants under-invested on a per 
unit basis

Plant 1JP Plant 3Plant 2 Plant 4

Plant 1JP Plant 3Plant 2 Plant 4

Plant 1JP Plant 3Plant 2 Plant 4

Plant 1JP Plant 3Plant 2 Plant 4

U.S.=80

If adjusted for capacity utilization (although 
using the averages of only these 4 Brazilian 
plants and only 1 U.S. plant), Brazilian 
average capital productivity falls from 172 to 
131, U.S. = 100 (or from 138 to 105,
U.S. = 80) 
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PASSENGER VEHICLE CAPITAL INTENSITY AND TOTAL FACTOR PRODUCTIVITY, 1996*

LU

* 1995 for U.S.
Source: ANFAVEA, U.S. Annual Survey of Manufactures, McKinsey Automotive Practice, plant visits, McKinsey analysis

Labor productivity

Capital intensity

Total factor productivity

U.S. Brazil

23
15

100

19

x
100

31

U.S. Brazil

U.S. Brazil

56
49

100

52

0.30
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SOURCE OF LABOR PRODUCTIVITY IMPROVEMENT POTENTIAL IN THE BRAZILIAN AUTOMOTIVE INDUSTRY

percent per annum

Source: McKinsey analysis

ESTIMATES

VE

9

16

2.5

4.5

Total Non-capital 
related

Capital related Improvement 
through addition 
of (higher 
productivity) 
capacity

Improvement of current capacity
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SOURCES OF OUTPUT GROWTH IN AUTOMOTIVE

Indexed output 1995 = 100

Source: McKinsey analysis

ESTIMATES

VE

156

284

128

100 9811

Current 
output 

Through better 
capacity 
utilization upon 
demand growth

Without capital With capital Output in 
ten years 
from 
current 
facilities

New 
capacity

Output 
capacityThrough improved processes

Output growth at current facilities
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CAPITAL INVESTMENT REQUIRED IN AUTOMOTIVE

US$ billion; ten-year period

Source: McKinsey analysis

ESTIMATES

VE

0.9

12.3

3.7

1.3

10

0.8

Cumulative 
depreciation at 
existing 
facilities

One-time capital 
investment to 
increase labor 
productivity and 
capacity at existing 
facilities 

Capital 
investment to 
increase capacity 
through new 
facilities

Total

14.5

Foreign direct  investment

Equipment imported by 
Brazilian companies
Structures/equipment 
sourced domestically by 
Brazilian companies
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SCENARIO

Source: McKinsey analysis

BRAZIL FUTURE OUTLOOK – OUTPUT AND EMPLOYMENT

1995

100

65

35

181

112

178

114

64

100

33

67

64

22

42

Autoparts

OEMs
Autoparts

OEMs

Year 5

293

64

24

40

1995Year 10 Year 5 Year 10

Output (value-added)

Brazil 1995 = 100

Employment

Brazil 1995 = 100
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ILLUSTRATION OF INTERACTION OF TARIFF REDUCTION AND PRODUCTIVITY IMPROVEMENT

Source: McKinsey

CC

Lower tariffs
Increased 
competition

Higher 
productivity

Decreased cost

Increased 
competi-
tiveness

Government's role: 
Tailor tariff reduction to 
achievable productivity 
growth rates to optimize 
competitive pressure on 
industry
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IMPORT TARIFFS FOR VEHICLES*

Percent

* Published schedule of tariff reductions
** Only companies with confirmed investments (either expansions or new facilities). Local players have to maintain a zero or positive company trade balance to 

benefit from the lower tariffs. Newcomers will have to export enough to make up for those benefits within 3 years
Source: ANFAVEA, Banco Central do Brasil, Conjuntura Econômica, Suma Econômica, Dinheiro Vivo, press clippings

LU

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

90 91 92 93 94 95 96 97 98 99 00

Automotive import tariff for 
non-local players

Automotive import tariff 
for local players**

Plano 
Real

Plano 
Collor II

Plano 
Collor
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PRICE OF D – CARS IN BRAZIL

* Government plan, tariffs for non-local players
Source: McKinsey analysis

CC

39
29-3434

39
43

47

1997 1998 1999 2000 2005Quality adjusted 
price for Brazilian 
vehicle 1996 Imported vehicle price

63% 49% 35% 20% 0-20%Import tariffs*
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PRODUCTIVITY IMPROVEMENTS ACHIEVABLE IN BRAZILIAN D-CAR MANUFACTURING

Source: McKinsey analysis

ESTIMATE

SY

73

100

38

54
63

31

•Current local players will increase 
labor productivity through automation, 
improvement of organization, and 
DFMA and reach ~70% of current U.S. 
level in 2000
•New entrants will enter Brazil with 
same labor productivity level as in the 
developed countries (130 in Japan, 90 
in Europe, 100 in the U.S.), and will 
continue to increase productivity at 3-
5% a year. New entrants will rapidly 
gain share of production (export and 
domestic consumption), reaching over 
40% of production by 2005 (30% in 
2000) and will therefore increase 
industry average productivity

Assumptions on labor 
productivity improvements

Evolution of labor productivity of Brazilian passenger vehicle sector
Projection for 5 years
Indexed U.S. 1995 = 100

1996 1997 1998 1999 2000 2005

22% average annual growth in 
labor productivity for 5 years
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PRICE EFFECT OF PRODUCTIVITY IMPROVEMENTS

* Sales, General and Administrative expenses
Source: McKinsey analysis

ESTIMATE

SY

33
30

39
37

35
39

•Improvements account for 
OEMs and autoparts production 
labor costs, both direct and 
indirect
•Maintained current tax 
structure
•Maintained current dealer 
margin
•Assumes same SG&A* costs, 
expenses, and profit margins 
•Labor costs increasing at 3% a 
year (1996 increase was 4.5%)

Assumptions on price effects of 
labor productivity improvements

Evolution of (quality-adjusted) price of a Brazilian D-car 
Projection for 5 years
US$ thousand

1996 1997 1998 1999 2000 2005

4% average annual reduction 
in vehicle price in 5 years
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COMPARISON OF BRAZILIAN VS. IMPORTED VEHICLE GIVEN PROJECTED TARIFF REDUCTION 
PRODUCTIVITY GROWTH

* Government plan; tariffs for non-local players
Source: McKinsey analysis

ESTIMATE

SY

Quality adjusted price of a Brazilian vehicle

Price of imported vehicle

30
333537

39

47
43

39

34 29-34

1997 1998 1999 2000 2005

Import 
tariffs* 63% 49% 35% 20% 0-20%
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ADJUSTMENTS IN CALCULATING EQUIVALENT VEHICLES

* A similar classification and weighting scheme for trucks and buses is used to derive the overall vehicle adjustment
Source: McKinsey

RB

Fiat Panda
Ford Fiesta
VW Golf
Honda Accord
Toyota Camry

A
B
C
D
E

Car class Example
Value 
weight 1985 1995-96

U.S.
Japan
Brazil

100
82
79

100
96
70

Each country's production is classified and weighted by mix

1985 1995-96

U.S.
Japan
Brazil

100
95
69

100
106
69

•Quality and content defined as 
customer’s value derived from tangible  
features and reliability of products (as 
opposed to brand image)
•U.S./Brazil difference based on 
average of high and low estimates 
(see exhibt 14)
•U.S./Japan difference estimated using 
price premia for "standardized" cars 
and adjustments for content 
differences
•1996 figure for Brazil is used for all 
years
U.S./Japan comparison is based on 
1990 data and interpolated and 
extrapolated using growth in real 
shipment value per mix-adjusted 
vehicle

Quality and content difference inferred for each country

Mix Quality and content

Passenger vehicle example*
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ADJUSTMENTS IN CALCULATING EQUIVALENT VEHICLES: QUALITY AND CONTENT ADJUSTMENTS

RB

Average 
Brazilian 
Corsa

Average German 
equivalent Corsa 
made in Brazil

Average 
German 
Corsa

Average 
German 
content

Average U.S. 
content

Comparison of identical imported models 
(capture content and quality)

Brazil/Germany difference* x Germany/U.S. difference = Brazil/U.S. difference

Comparison of content difference in domestically-
produced models cross-sold in Brazil and Germany

Average 
Brazilian 
Corsa

Honda Civic 
in Brazil

Honda Civic 
in Germany

Average 
German car

0.68 Brazilian C 
car/German C car x 
0.77 German C 
car/U.S. C car = 0.53 
Brazilian C car/U.S. C 
car

0.84 Brazilian B 
car/German B car x 
0.87 German B 
car/U.S. B car = 
Brazilian B car/U.S. B 
car

100 100
67

46
87100

100 10084

Honda Civic 
in U.S.

Average 
U.S. C car

R$ 16,604
R$ 36,286 DM 36,280

DM 24,487

Example: Honda Civic

Example: GM Gloria

$ 12,500 $ 10,815

R$ 12,133 R$ 14,384 DM 19,764

Average  of 
two estimates

* Brazil cannot be compared directly to the U.S. because very few models are cross-sold in both countries (particularly in the B class of cars which accounts for 
77% of Brazilian car production, but is not produced any U.S. manufacturer

Source: Quatro Rodas, Autos & Acessórios (O Estado de São Paulo), Schwacke Liste Sonderausstattungen PKW IV/96 (Eurotaz Schwacke); Katalog AutomobilRevenue, 
Kelley's Blue Book, Automotive News
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88 100

7

DERIVATION OF EQUIVALENT VEHICLES, 1996

U.S. = 100

Source: ANFAVEA, SINDIPEÇAS, DIEESE, AAMA, U.S. Annual Survey of Manufactures, U.S. Census of Manufactures, Japan Census of Manufacturing, U.S. Statistical 
Abstract, Bank of Japan, McKinsey analysis

LU

Number of vehicles

Content and quality adjustment

Equivalent vehicles

U.S.Japan Brazil

84 100

15

x

x Mix adjustment

106 100
69

96 100
70

U.S.Japan Brazil

U.S.Japan Brazil

U.S.Japan Brazil
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Calculation of capital stock in Brazil*

Brazilian 
plant A

Infra-
structure

Assembly

Paint 
shop

Body 
shop

Press 
shop

U$ 388 Mi

U$ 776 Mi

211

77

156

102

230

Brazilian 
plant B

DERIVATION OF CAPITAL STOCK USING BOTTOM-UP METHODOLOGY
1996 US$

* Methodology verified with Chrysler plant in the U.S., for which investment data were available. Results differed by less than 10%.
Source: Plant Visits,  McKinsey Automotive Practice, McKinsey analysis

SF

_                               
PASSENGER VEHICLES ONLY

Determination of equipment prices

U.S. capital stock 
census data

Infra-
structure

Assembly

Paint 
shop

Body 
shop

Press 
shopTransfer line

Tandem line
Robots

U$ 31.1 Bi U$ 660 MiJapanese 
plant in 
the U.S.

0.66

60.5

169

76

189

113

113

Prices for 
equipment in 
the U.S., 
verified with 
McKinsey 
Automotive 
Practice

Plant visit 
data

27

57
73
43

78

110

U$ 2.786 Bi

Brazil capital 
stock

Plastic 
shop

Analysis 
performed for all 
Brazilian plants
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Food Processing 

EXECUTIVE SUMMARY 

The food processing industry is a very important sector within the Brazilian 
economy, holding a significant share of the gross domestic product and of total 
employment.  Also, food processing is the largest sector in manufacturing, 
accounting for 14 percent of its output and 21 percent of its employment. 

Our findings show that this sector has a labor productivity of about one-fifth of 
that of the U. S., our comparison country.  Most of the productivity gap is caused 
by capital-related issues, namely automation/scale.  This indicates that the 
industry will have to go through a period of restructuring and consolidation, in 
which small players will be forced to exit and larger, more productive players 
gain share.  Labor organization was also found to explain part of the gap. 

The dominant external causes for the low labor productivity are macroeconomic 
instability and price regulation.  Macroeconomic instability has prevented best 
practice multinational players from entering the Brazilian market or transferring 
state of the art technologies and practices.  Hence, the local players were shielded 
and therefore not forced to improve operations.  In addition, macroeconomic 
instability, which manifested itself primarily in hyperinflation, reduced 
incentives for operational improvements, because companies focused their 
managerial resources on making money from inflation instead of from 
productivity.  It also slowed down the expansion of large domestic firms because 
investments in Brazil were perceived to carry a high risk.  Consequently, many of 
the Brazilian food processing plants’ scales are too low. 

Another major barrier to productivity growth in the past were price controls, 
such as in milk and milling.  These shielded firms from competitive pressure 
allowed the least productive firm to survive.  In the milk industry, controls over 
raw milk prices inhibited the development of milk producers, which not only 
lead to high prices but also imposed a slight productivity penalty on the milk 
processors. 

Since 1994, after economic stabilization and price deregulation, the industry has 
started on a path of major restructuring.  Large multinational companies have 
expanded their activities in Brazil and many small players have either exited or 
been acquired.  The poultry sector is probably the most advanced sector in Brazil 
at this time.  It has already undergone major restructuring, showing a high labor 
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productivity as compared to most other food processing sectors, and it exports 
substantially to competitive markets. 

We expect the current rapid productivity gains to continue over the next several 
years.  The industry will continue to concentrate and prices can be expected to 
decrease slightly.  Also, as productivity improvements are likely to continue, 
Brazil is well positioned to become a competitive player in the international 
processed food trade. 

INTRODUCTION 

This case explores the labor productivity of the food processing industry in 
Brazil and its relative position to the United States. There are several reasons for 
choosing this industry as part of the Brazil country study: 

¶ It is an important part of the economy, accounting for a 2.3 percent 
share of the gross domestic product and a 1.9 percent share of total 
employment.  Also, this is the largest manufacturing sector with 
14 percent of output and 21 percent of employment (Exhibit 1). 

¶ Food processing has significant export growth potential.  Brazil already 
exports 14 percent of its food processing output and, in the most 
competitive sector, poultry, it is the world’s second largest exporter.  
Also, in competitive international markets, such as Saudi Arabia, 
Brazilian poultry is successfully competing with products from 
developed countries like France and the United States. 

¶ The labor productivity gap in the industry is large.  Even though the 
food processing sectors in the United States and Brazil hold similar 
shares of GDP, the Brazilian industry has a share of total employment 
which is 50 percent higher than the U.S. share of employment 
(Exhibit 2). 

¶ The food processing industry is a very diverse industry with both 
formal and informal firms and a wide span of labor productivity. 

As in other case studies, the U.S. is used as the benchmark country for all labor 
productivity comparisons.  Although the U.S. is not best practice in all individual 
sectors, the comparison in food processing is effective, as the U.S. has a well 
developed and productive industry structure which can serve as a reasonable 
aspiration for future Brazilian improvements.  Korea is also used as a reference in 
some labor productivity comparisons because it has shown a comparable 
country development path over the last 10 years.  Furthermore, in 1985, Korea 
had the same GDP per capita as Brazil and has doubled GDP from 1985 till 1995. 

This study on the food processing industry encompasses the following sectors:  
poultry, beef and pork, milk, other dairy, confectionery, milling, fats and oils, 
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preserved fruit and vegetables, sugar, seasoning, seafood, and noodles.  The 
sector breakdown is illustrated in Exhibit 3.  Meat, composed of poultry, beef and 
pork, and dairy, composed of milk and other dairy, are the most important 
sectors, as they account for not only approximately 50 percent of the 
employment but also for a significant share of the food processing industry 
output.  

This report will first demonstrate the labor productivity measurement for the 
whole industry and then for each sector separately.  The sector results are 
indexed to the equivalent sector in the United States.  From the sectors for which 
productivity was measured, some representative minicases have been chosen 
and studied in depth.  This brings an understanding of the productivity gaps in 
the production process, the external causal factors and potential future barriers. 

By putting together the minicases, an analysis of the overall causal factors is 
developed to explain the current labor productivity gap and the potential future 
barriers for improvement of the food processing industry as a whole.  Based on 
what we learn, a future scenario is outlined for industry output, labor 
productivity and employment. 

KEY TRENDS /BACKGROUND OF INDUSTRY 

Over the last 10 years the Brazilian food processing industry has improved its 
labor productivity at a similar rate as the U.S. but well below that of Korea. 
Exhibit 4 illustrates the disparity.  Looking at the Brazilian productivity 
improvement, it has mainly been associated with output  growth without many 
changes in the total hours worked. 

However, if we consider only the changes after 1994, the year of macroeconomic 
stabilization, the improvements in labor productivity were significantly higher 
(16 percent) and similar to Korean levels. 

These more recent changes have coincided with the restructuring of the industry 
marked by the expansion of large companies, exit of many small and less 
productive players, and a clear shift from local to regional competition.  This 
process has been triggered by pricing deregulation in 1990 and accelerated with 
overall economic stabilization since 1994. 

It is important to note that Brazil’s value-added to value ratio1 is only about half 
of that of the U.S. (Exhibit 5).  This means that Brazil has a higher share of basic, 
less sophisticated processed food.  Recently, this value-added to value ratio has 
started to increase, leading to output growth.  Sometimes it has also led to 

                                                 

1  Value-added to value ratio = (revenue - raw material cost)/(revenue) 
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productivity growth since it does not always require either big changes in 
production processes or large increases in employment levels.  

PRODUCTIVITY PERFORMANCE 

The measure for labor productivity is value added per hour worked.  As census 
information did not provide reliable data for sector output and employment, 
estimates have been performed for each sector based on various sources such as 
BNDES2 reports, local associations and IBGE3.  For comparison with American 
productivity numbers, all currency values were converted into internationally-
equivalent units using an industry-specific PPP exchange rate. 

For the aggregate measurement, we constructed a PPP based on prices we 
gathered for a basket of 400 equivalent products.  Product prices are weighted by 
the relative sales of products in the Brazilian processed food market.  On the 
sector level, the PPP reflects only the subgroup of items within the category, e.g., 
the poultry PPP is derived from a comparison of poultry prices only (pieces and 
whole chicken).  See the Methodology Appendix for details and methods used in 
this study.   

The overall results place Brazilian labor productivity in food processing at 
18 percent of the U.S. level and around 40 percent of the Korean level (Exhibit 6).  
Compared to the two other manufacturing sectors studied in MGI Brazil country 
study, this is much lower than the automotive assembly but equivalent to the 
auto parts sector. 

Comparing similar individual sectors with the United States, three main 
segments of productivity levels can be recognized (Exhibit 7). 

¶ A set of highly productive categories composed of poultry, 
confectionery, biscuit and sugar.  These sectors have approximately 
11 percent of food processing employment.  Compared to other 
industries studied within manufacturing, the least productive category 
in this tier, sugar, has a productivity comparable to automotive 
assembly.  Confectionery, the most productive category, has a 
performance similar to the steel industry, the most productive sector in 
this Brazil country study. 

¶ A second tier is composed of dairy, beef and pork sectors with 
productivities close to the average of the food processing industry. 
Because these sectors hold 43 percent of the food processing 
employment, they are the clear drivers of the aggregate measurement. 

                                                 

2 Brazilian National Social and Economic Development Bank. 
3 Brazilian Official Statistics Institute. 
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¶ A third tier of low productivity categories is composed by fats and oils, 
milling, preserved fruits and vegetables, and others4. 

One important driver of lower productivity is informal5 employment, which 
represents around 20 percent of the total food processing employment, and is 
mostly concentrated in the low productivity sectors of meat, dairy and milling 
(Exhibit 8). 

Note that in sectors like milk, countries other than the U.S. have demonstrated an 
even larger labor productivity.  This implies a larger improvement potential for 
Brazil than the gap discussed here.  

CAUSES OF LABOR PRODUCTIVITY DIFFERENCES 

In this section we assess the labor productivity gap in this industry at the 
production process level, analyze the external causal factors, and evaluate the 
potential future barriers for productivity improvement. 

Due to the significant diversity and differences in stage of advancement of the 
food processing sectors, a set of representative minicases has been chosen and 
studied separately.  In this way, we can better understand why in some sectors, 
the production processes are further evolved than in others.  We can also address 
the impact of some key issues in this industry:  informality, value-added to value 
ratio, export potential and government price regulation. 

Under the criteria illustrated in Exhibit 9, four representative minicases have 
been chosen.  Milk, due to high informality; poultry, due to its mature stage and 
significant export potential; biscuit, due to its high value-added to value ratio; 
and milling, due to its very low productivity and fragmented industry structure. 

After discussion of the minicases, the overall causality was built considering the 
key issues of labor productivity as identified in the cases and their relative 
importance in the whole food processing industry productivity.  The same 
approach is used in the analysis of potential future barriers for productivity 
improvement. 

                                                 

4 Seasonings, noodles and seafood. 
5 In this study, informality is measured according to the share of employees without work cards. 
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Minicases 

¶ Milk 

! Overview.  A significant share of the milk processing business, like 
the meat and milling sectors, is informal, characterized mainly by 
sales tax evasion and employment without signed working cards.  
Approximately 30 percent of output and 50 percent of employment 
in this category are estimated to be informal.  
 
As the business system and degree of vertical integration in milk 
processing in Brazil is very similar to that in the U.S., the labor 
productivity numbers can be compared without adjustments.  The 
main activities in processing milk are: reception and milk quality 
check, pasteurization, and packaging, as shown in Exhibit 10. 
 
However, an important difference from the United States is the milk 
product mix.  In Brazil UHT6 (long-life) milk has a significant share 
of the milk consumed, around 30 percent.  On the other hand, the 
share is only around 1 percent in the United States (Exhibit 11).  In 
Brazil, the UHT milk share has increased from 5 percent in 1990 to 
38 percent in 1996 within the fluid milk category. 
 
The UHT product has a significantly longer shelf life (around 
6 months) as compared to the 2 day shelf life of regular fresh milk.  
Thus its growth coincided with a shift from local to regional 
competition, with some big companies starting to distribute this 
product to longer distances from regional factories. 

! Labor productivity at production process level.  Milk processing in Brazil 
has a labor productivity gap of 80 percent when compared to the 
U.S.  More than 30 percent of the gap is due to low automation and 
scale of the average Brazilian plant, while the rest is caused by labor 
organization and supplier relations (Exhibit 12). 

– Automation/Scale.  Although in Exhibit 13 we show separate 
estimates for the contribution of automation and scale to the labor 
productivity gap, we evaluate these two factors together because 
most of the automation on an average line only makes economical 
sense if it is above a minimum plant scale.  Under this approach, 
automation/scale captures the potential employment reduction 
in the average Brazilian plant if the current U.S. level of 
automation/scale were adopted in Brazil.  Most of the labor 

                                                 

6 UHT - Ultra High Temperature. 
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productivity differences between Brazil and the U.S. occur in the 
packaging step of the process where most of the operation is done 
manually in Brazil (Exhibit 13).  The total potential employment 
reduction due to automation/scale is around 55 percent; two-
thirds of the automation were economically viable 7 under 1995 
Brazilian labor and capital costs. 

– Supplier relations captures the productivity gap at the processing 
plant due to lower raw milk quality reliability from the producer.  
Because of that, intensive checks must be performed in Brazil’s 
milk plants which amounts to a productivity penalty equivalent 
to a potential 4 percent employment reduction (Exhibit 13). 

– Labor trainability.  Surprisingly, even though 30 percent of 
Brazilian milk industry employees are illiterate, labor trainability 
has not been found to be a barrier for labor productivity 
improvement.  As an example, a large Brazilian milk producer 
has just started an operation with world class equipment and 
local workforce in a rural area.  Before the company began 
training, this labor force was partly illiterate and had an 
education distribution similar to the industry average.  This 
Brazilian plant achieves close to U.S. productivity (slightly lower 
degree of automation in packaging), and the work description of 
their employees does not differ from those at U.S. plants.  Hence, 
blue collar labor trainability is not a limitation to productivity 
growth. 

– Labor organization is treated here as the residual gap to the U.S. 
productivity.  It amounts to a 19 percent employment reduction 
potential.  Our visits to Brazilian and U.S. plants have confirmed 
roughly the size of this factor.  For example, the part of this 
productivity gap in the packing step can be captured just by 
implementing multitasks and teamwork across the employees in 
the shop floor.  This would lead to a potential employment 
reduction of 17 percent in the most labor intensive step of the 
production process. 

! External causal factors.  In order to better understand the past barriers 
for productivity improvement in the milk industry, we have divided 
the past into two time frames:  until 1990, characterized by 
government pricing regulation and macroeconomic instability, and 
from 1991 to 1994, characterized by pricing deregulation but still 
strong macroeconomic instability (Exhibit 14).  Under this approach, 
we analyze the cumulative past, which represents the key barriers 

                                                 

7 Payback in 2 years or less. 
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that prevented the industry from reaching better labor productivity 
today.  The cumulative past is an aggregate of the issues identified 
along the past time periods based on their relative importance for 
milk industry productivity. 
 
The productivity gap in automation and scale has two main causes:  
factor prices and the absence of a driver for concentration of the 
industry.  On one hand, factor prices in Brazil were unfavorable to 
capital like investments, as labor costs in Brazil were about one-
eighth of that in the United States in 1995, with a much higher capital 
cost. 
 
On the other hand, there were no drivers for industry concentration 
or scale increase due to lack of domestic competition and no 
exposure at all to best practice.  This situation was caused primarily 
by previous price regulation and macroeconomic instability.  Best 
practice companies in Brazil did not feel motivated to expand their 
activities beyond metropolitan markets, especially before 1990.  
 
Under pricing regulation, which lasted until 1990, the government 
set prices for raw milk and fresh milk.  In this system, even the least 
competitive player could establish profitable operations, and big 
firms could not easily increase market share.  The result was the 
formation of a low competitive intensity industry structure full of 
small, informal and low productivity players. 
 
From 1991, when the government deregulated the sector, until 1994, 
when economic stabilization took place, the industry restructuring 
was held back due to strong macroeconomic instability represented 
by hyperinflation.  This made it difficult for big firms to obtain the 
necessary capital to expand and has hence limited domestic 
competition.  Also, best practice foreign players were reluctant to 
invest in Brazil during macroeconomic instability. 
 
Only recently has the restructuring process intensified, with national 
and international best practice companies launching expansion of 
their current operations nationwide through acquisition, new 
capacity building, and distribution extensions. 
 
A good representation of the competitive scenario change is shown 
in price level evolution for large and small players during three time 
periods:  until 1990, 1991 to 1994, and after 1994 (Exhibit 15).  Small 
producers will not be able to compete in the more competitive 
domestic milk market that has undergone consolidation since 1995.  
The lack of domestic competition and absence of exposure to best 
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practice are also responsible for the labor organization gap as there 
was no pressure for better operational efficiency, especially within 
distant regions in the country like the Brazilian northeast. 
 
Finally the productivity gap in supplier relations has to do with the 
upstream industry failure represented by the fact that the milk 
producer network was unable to provide milk with reliable quality 
to the processing plant.  This situation forced all processors in Brazil 
to perform a systematic quality check on the raw milk before it went 
to production lines, unlike their U.S. counterparts.  It is interesting to 
note that the poultry producers were able to give sufficient technical 
support to the chicken farmers so that the poultry industry does not 
face any significant supplier problems.  Possibly, the problems with 
suppliers of milk are a result of price control by the government the 
raw milk which inhibited any incentives for the milk producers to 
improve. 

! Future outlook.  The expansion of large international players together 
with the fact that many small and informal low productivity milk 
processors are either being driven out of the market or being 
acquired by larger companies, gives clear indication of the increase 
in competitive intensity and concentration of the milk industry, as 
illustrated in Exhibit 16. 
 
In this process, the small and less productive companies will not be 
able to compete as they do not have enough financial capital to 
surpass strong transition barriers to become a large formal player.  
One of the barriers is represented by the inability to compete in price 
with already established large producers in the more competitive 
markets such as in the metropolitan areas.  Since pricing 
deregulation, big firms have decreased their price levels 
continuously due to more competition and operational efficiency 
improvement.  Today, the price levels are such that the small 
producers with their current higher costs are not able to compete in 
new markets even in scenarios where sales taxes are not paid. 
 
Another potential barrier is the limited milk supply for small firms.  
Compared to the large companies, their agricultural network has 
even lower productivity and no output growth potential.  This is 
primarily caused by the absolute lack of any technical support given 
by the small processor to producers and the very rudimentary 
conditions under which these milk producers work.  As an example, 
the milk supply of a small milk processing plant in the Brazilian 
northeast was mainly characterized by producers whose milk 
production were below 2 liters per day.  
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Larger processors, on the other hand, have milk suppliers with an 
average milk production of 50 to 200 liters per day. 
 
Furthermore, a large firm has fewer limitations to expand into new 
markets.  It already has competitive cost levels, represented by its 
larger scale plants, and the necessary raw milk supply.  The only 
secondary barrier faced is the limited capital availability which has 
prevented an even faster consolidation process in this industry. 
 
As a result the milk market is consolidating with a few, large formal 
milk producers dominating the market.  This process is likely to 
continue in the future, as there are no significant potential barriers 
for holding back this process.  Factor prices, upstream industry 
failure and availability of financial capital have been identified as 
secondary factors that can slow down the improvement in this 
industry (Exhibit 14). 
 
The availability of financial capital, a legacy of past macroeconomic 
instability, is another potential barrier for productivity 
improvement, especially for the national firms.  These companies are 
experiencing profit margin reduction and, therefore, cannot engage 
in a full expansion process using their own capital as in the past.  
Also, as raising capital in the domestic market is expensive and since 
the international market has a significant currency exchange risk 
embedded, these firms have clearly slowed down their expansion 
and productivity improvement plans due to lack of capital. 
 
Finally, upstream industry weakness, represented by the inability of 
the milk producers to provide milk with quality and reliability, can 
be potentially a supply barrier for large processors seeking to 
expand their activities at a faster pace.  However, large milk 
processors are increasing their effort to develop the milk producers 
so that this barrier should be overcome in the near future. 

In summary, the milk business is going through a consolidation process 
led by large firms.  Best practice processes are being adopted.  
Therefore, we can expect the milk industry to continue on the path of 
productivity improvement in the future. 

¶ Biscuit 

! Overview.  The biscuit industry, which encompasses cookies, 
crackers, sandwich and wafer products, has one of the highest value-
added to value ratios of around 46 percent.  This is much higher than 
the average food processing industry ratio of approximately 
22 percent. 
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Since the Real Plan, consumption of biscuits has increased 
significantly especially in the premium segments like sandwich and 
cookies (Exhibit 17).  These changes are explained mostly by the 
increase in the income level of the population which enabled many 
Brazilians to consume such products.  Nevertheless, the potential 
growth in biscuit consumption is very large.  As a reference, in the 
U.S. biscuit per capita consumption is of around 5 kg per inhabitant 
per year while in Brazil in 1995, it was  around 3 kg per inhabitant 
per year. 

! Labor productivity at production process level.  The biscuit industry in 
Brazil has a labor productivity gap of approximately 62 percent.  
More than 30 percent of the gap is due to low automation and scale 
of the average Brazilian plant, while the rest is caused by labor 
organization and the product mix (Exhibit 18). 

– Automation/Scale.  Following the same approach used in the 
previous case, most of the potential for employment reduction 
occurs in the sandwiching and packaging line where most of the 
operation is done manually in Brazil (Exhibit 19).  The total 
potential employment reduction through automation/scale is 
around 39 percent with about 75 percent of the automation 
economically viable under 1995 Brazilian labor and capital costs. 

– Product mix.  This factor is the potential productivity gain due to 
output improvement if the U.S. product mix were brought to 
Brazil.  An evaluation shows that if such product mix were 
brought to Brazil, an increase of 40 percent in the current output 
value-added to value ratio could be obtained with only 5 percent 
more employees.  This represents a potential 33 percent 
productivity improvement. 

– Labor trainability.  As in the previous case, labor trainability was 
not a limitation for productivity growth.  An illustrative example 
is a biscuit plant in the U.S.  The plant started operations 2 years 
ago, and at that time some of the workers hired were actually 
illiterate.  Since then, the production process has been highly 
automated which required more skills from the workers.  Some of 
the current workers in the plant, which has best practice 
productivity, are from the group that was hired as illiterate.  
Because of training programs, these workers can perform all 
necessary tasks adequately.  It then follows that blue collar 
trainability was not a barrier for productivity improvement. 

– Labor organization.  As in other cases, it is the residual gap 
necessary to reach the U.S. productivity.  It amounts to 
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10 percent.  This has been confirmed by visits to U.S. and 
Brazilian biscuit plants.  For example, part of the productivity 
gain in the dough preparation can be captured by implementing 
multitasks and teamwork among shop floor employees.  That 
would allow an employment reduction of 18 percent, since the 
employees could not only manage the dough preparation but also 
perform the necessary maintenance. 

! External causal factors.  The past barriers for productivity 
improvement in the biscuit sector are shown in Exhibit 20. 
 
The productivity gap in automation/scale has two major causes:  
macroeconomic instability and factor prices. Macroeconomic 
instability has slowed the entry and expansion of  best practice 
multinational players in the Brazilian market.  Hence, the local 
players were shielded from best practice and therefore not forced to 
reduce the economically viable part of the automation gap.  Also, the 
macroeconomic instability, which was manifested in hyperinflation, 
reduced the focus on operations, because companies used their 
managerial resources to make money from inflation instead of from 
productivity gains through automation.  Finally, it slowed down the 
expansion of the large domestic firms because, for them, investments 
in Brazil carried a high risk.  Hence, Brazilian plants' scale is too low. 
 
Factor prices in Brazil were unfavorable to capital investments as 
labor costs in Brazil were about one-eighth of those in the United 
States in 1995, with a much higher capital cost.  This explains the 
part of the automation gap that is identified as not viable at Brazilian 
factor prices. 
 
The lack of exposure to best practice and the low domestic 
competitive intensity is also responsible for the productivity gap in 
labor organization, especially in self contained and distant areas like 
the northeast, where there was no pressure for more efficient 
operational effectiveness. 
 
Finally, the productivity gap in product mix, represented by the 
higher consumption of crackers rather than cookies as compared to 
United States, is highly correlated with the low income level of the 
Brazilian population.  This has historically prevented growth in  
consumption of higher value-added to value ratio products.  

! Future outlook.  The recent acquisition of medium-sized companies by 
Danone, which is now the second biggest national biscuit producer is 
a clear indication of the increase in domestic competition and 
industry consolidation.  Compared to the milk industry, the speed of 
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change in the biscuit sector is occurring much more rapidly. 
 
This process is likely to continue as there are no significant potential 
barriers for this sector to migrate to a more productive level.  Factor 
prices and income level/distribution have been identified as 
secondary factors for the future that can slow down the productivity 
improvement in this industry (Exhibit 20). 
 
Factor prices still do not favor as much automation as in the United 
States.  However, in terms of total factor productivity this deficiency 
in automation should not be a critical issue, as capital productivity 
will be much higher in Brazil than in the U.S. 
 
Since the Real Plan, per capita income in Brazil has improved but is 
still far below per capita income in the U.S.  That represents a 
potential barrier for introducing an equivalent U.S. biscuit product 
mix in Brazil at a faster pace and therefore increasing the speed in 
which value-added to value ratio of output can increase.  As most of 
the U.S. biscuit mix can be produced in Brazil without significant 
increases in employment levels or changes in production process, it 
represents a potential net productivity gain that cannot be captured 
due to low per capita income in Brazil. 

In summary, the biscuit industry is also going through a rapid 
consolidation process, led by large companies, which are investing in 
capacity increases, automation and product mix improvements.  
Ultimately, this will cause the biscuit industry to have a higher 
productivity level. 

¶ Milling 

! Overview.  The main reason for choosing this case is its relatively 
very low productivity (9 percent of U.S.) and the large share of the 
total food industry employment (16 percent). 
 
Differently from the other minicases, this sector is explored only in 
terms of the external factors as most of what has happened at the 
production process level is similar to the two previous minicases. 

! External causal factors and potential future barriers.  In order to better 
understand the past barriers for productivity improvement in the 
milling industry, we have divided the past into two time frames.  
The period before 1990 is characterized by government pricing 
regulation and macroeconomic instability, and the period from 1991 
to 1994 is characterized by pricing deregulation and strong 
continuing macroeconomic instability (Exhibit 21).  As before, we 
analyze the cumulative past, which represents the key barriers that 
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prevented the industry from reaching better labor productivity 
today.  The cumulative past is an aggregation of the issues identified 
along the past time periods based on their relative importance for 
the milling industry. 
 
The milling sector, as the milk sector, has not yet migrated to more 
productive formats mainly due to the strong government regulation 
that took place in the sector prior to 1990 and the macroeconomic 
instability between 1991 and 1994. 
 
Under the regulation, the government dictated prices on wheat and 
flour and controlled the market through production quotas that 
were distributed across firms.  These legally fixed prices were high 
enough to allow even the least competitive firms to stay in business 
with relative stability and profit.  These conditions resulted in an 
industry structure full of subscale, low productivity firms and 
significant overcapacity as the government bought the production 
surplus.  Due to predominance of subscale operations, the potential 
level of automation was far below that existing in the United States. 
 
After 1991, when the government deregulated the sector, and before 
1994, when economy stabilization took place, industry restructuring 
did not happen.  This was due to strong macroeconomic instability, 
which prevented best practice players from entering the market.  It 
also reduced focus on operational effectiveness among domestic 
firms.  Without pressure from best practice or domestic competition, 
the mills did not pursue significant productivity improvements. 
 
After 1994, however, the large companies in the sector are expanding 
at a faster pace while the many small, unproductive mills are either 
closing or being sold.  Today in Brazil 60 out of the existing 200 mills 
are for sale. 
 
The only secondary barrier is the factor price ratio, which is still not 
as favorable as in the United States toward capital investment in 
automation machinery.  However, in terms of total factor 
productivity this deficiency in automation should not be a critical 
issue as capital productivity should be higher in Brazil than in 
United States. 

In summary, the milling sector, similar to the biscuit and milk 
industries, is undergoing fast consolidation led by large companies.  
Under this process significant productivity improvements are being 
implemented either in the new capacity being built or in acquired 
operations by large companies.  All of this points to a potentially more 
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competitive industry in the near future dominated by a few large 
players. 

¶ Poultry 

! Overview.  Among all the sectors in food processing, poultry is one of 
the most developed, having a small productivity gap and holding a 
competitive position in the international trade market. 
 
In the last 10 years, this sector has grown much more than the beef 
and pork industries.  Part of that is due to a steady increase in 
poultry consumption per capita (Exhibit 22), and part due to a rapid 
increase in exports (Exhibit 23).  Exports have registered a 13 percent 
yearly growth rate in the 1988 to 1994 period.  These exports go 
mostly to highly competitive international markets, such as Japan 
and Saudi Arabia.  Also, there has been a shift in consumer 
preference from whole chicken to more chicken parts.  However, 
when compared to the U.S. product mix, there is still room for a shift 
to more consumption of parts, as outlined in Exhibit 24, and thus a 
further increase in the value added to value ratio. 
 
Based on this successful history, this case has been chosen in order to 
better understand what was done differently as an example for the 
other food processing sectors. 

! Labor productivity at production process level.  Poultry slaughtering in 
Brazil has a labor productivity gap of around 32 percent compared 
to the United States.  Most of the gap is caused by a lower degree of 
the  automation of the average Brazilian plant as compared to those 
in the U.S.  The rest is caused by labor organization and product mix 
(Exhibit 25). 

– Automation/Technology. These two factors are analyzed together as 
most of the automation applied in poultry industry has an 
intrinsic high technology.  Therefore, the impact of 
automation/technology represents the potential employment 
reduction if the U.S. level of automation and technology were 
implemented in Brazil.  The labor productivity differences 
between Brazil and the U.S. occur in the preprocessing, cutting 
and packaging steps (Exhibit 26).  The total potential employment 
reduction is around 18 percent of which two-thirds were 
economically viable8 under 1995 Brazilian labor and capital costs. 

                                                 

8 Payback in 2 years or less. 
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– Product mix.  An evaluation shows that if the U.S. poultry product 
mix were implemented in Brazil, the value-added to value ratio of 
the output would increase by 13 percent, due to a shift to more 
chicken parts consumption.  Considering that this switch would 
require only 4 percent more employees, there is a potential net 
productivity gain of 9 percent due to product mix improvement 
(Exhibit 27). 

– Scale.  Scale in the poultry industry in Brazil is comparable to that 
in the U.S. and was therefore not identified as an issue. 

– Labor trainability.  In interviews with plant managers, labor 
trainability was not a causal factor for low labor productivity. 

– Labor organization.  As in previous cases, this represents the 
residual gap necessary to reach the U.S. productivity level.  It 
amounts to 9 percent.  This has been confirmed by McKinsey 
experience, the visits to poultry plants, and expert interviews.  
For example, a 10 percent productivity gain can be captured in 
poultry packaging by implementing multitasks and teamwork 
among shop floor employees. 

! External causal factors. The productivity gap in automation has two 
major causes: macroeconomic instability and factor prices, which 
have been discussed previously. In addition, Brazil's low income 
level has prevented poultry consumption from migrating at a faster 
pace to a mix with higher value-added to value ratio, as in the U.S. 
(Exhibit 28).   

Why has the poultry industry performed so much better than other 
food processing industries in Brazil?  First, some of the barriers that 
have prevented other industries from improving labor productivity 
were not present in poultry.  For instance, there was no price 
regulation by the government, which allowed more competition 
between the players than in milk or milling.  However, 
macroeconomic instability might have affected this sector in a similar 
way to the others.  Yet it did not and the competitiveness of the 
poultry industry is far ahead of that of other food processing 
industries.  Why is this so? 
 
Our conclusion is that the poultry sector has started the 
concentration and restructuring process earlier than the other sectors 
because of the initiative and innovation of a few top managers.  Once 
this improvement process is started, it develops its own momentum.  
One firm improves productivity, lowers prices, and thus increases 
the domestic competitive intensity.  This pressure forces other firms 
to improve or exit.  Once the firms are reasonably productive, they 
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begin to export, thereby exposing themselves to best practice 
competition.  Also, the revenues from abroad enabled the Brazilian 
firms to import necessary equipment. 
 
As a result, the Brazilian poultry industry is composed mostly of 
large companies who give significant upstream industry support.  
This is manifested in the intensive support the processing plants give 
to the chicken growers, in the form of the supply of chicklings, 
special animal feed and genetic/veterinary assistance.  

! Future Outlook.  For the future there are no significant barriers 
preventing this sector from achieving even higher labor 
productivity.  The only secondary potential barrier is the factor 
prices, which are still not as favorable as in the United States toward 
capital investment in automation machinery.  However, as noted  in 
other minicases, this deficiency in automation should not be a critical 
issue in terms of total factor productivity. 
 
Finally, as productivity continues to improve, Brazil is likely to 
consolidate its position in foreign markets, and, therefore, exports 
should keep growing.  A good indication of this trend is the 19 
percent annual growth in exports in the 1994 to 1996 period as 
compared to the 13 percent annual growth of the 1988 to 1994 
period.  

Synthesis of the minicases 

¶ External causal factors.  We compare the four minicases in Exhibit 29.  
Looking at the aggregate impact of the past productivity improvement 
barriers identified in the minicases, macroeconomic instability was the 
primary barrier that has prevented the food processing industry from 
achieving best practice productivity.  Pricing regulations have also been 
extremely important in causing the low productivity in dairy and 
especially in milling. 
 
Until 1994, when economic stabilization took place, industry 
restructuring was held back due to macroeconomic instability.  This 
prevented or delayed the participation of best practice international 
firms in the Brazilian market; focused managers on financial rather than 
operational issues; and raised companies´ cost of capital. 
 
Furthermore, the government's pricing regulations fostered non-
competitive industry structures, as seen in the milk and milling 
industries.  For instance, in the milk industry, the government 
controlled the price of raw milk, which inhibited the development of 
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the milk producers, and also the sales price, which inhibited 
improvements in processing.  As a consequence, this sector (as in 
milling) had a significant share of employment but very low 
productivity in 1995.  In both cases, deregulation and economic 
stabilization triggered a restructuring process marked by productivity 
improvement. 
 
Factor prices, represented by very low labor costs that in some 
industries were one-eighth of that in the United States, have prevented 
some investments in automation and technology.  As a result, certain 
investments in automation of packaging lines in the milk, biscuit and 
poultry sectors were not done in Brazil. 
 
Looking at the minicases and their relative weight on the overall 
industry some other specific barriers also contributed to lower 
productivity: 

! Income level.  The relatively low per capita income of Brazil as 
compared to the U.S. has prevented consumption of higher value-
added to value ratio products.  It is not obvious that the production 
of lower value-added to value ratio items necessarily leads to a labor 
productivity penalty.  However, we have found two sectors, poultry 
and biscuit, where the higher value-added items could be produced 
with the same or nearly the same labor force as the lower value-
added items.  Since the consumption of the higher value-added 
items seems to be correlated to the income level, Brazil experiences a 
productivity penalty in these two sectors. 

! Up/downstream industries. In the dairy sector, the underdeveloped 
agricultural producer network imposes a small direct labor 
productivity penalty to the Brazilian processing industry.  This is 
evidenced by the employees in the milk processing plants that 
perform systematic quality checks on raw milk – a procedure not 
necessary in the U.S.  Only recently have the large milk processors 
started to develop their producers in a way similar to the poultry 
industry’s development of the chicken farmers. 

Commenting on the poultry industry´s success, we believe that the 
poultry industry has already gone through the period of consolidation 
and restructuring that the other sectors have yet to go through.  One 
factor that supported this development was the absence of 
governmental price regulation which allowed the domestic firms to 
compete to a certain extent with each other.  The early focus on exports 
exposed the industry to best practice competition, allowed best practice 
diffusion into Brazil, and also applied the necessary pressure to 
implement best practice operations.  Moreover, the revenues from 
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abroad allowed Brazilian firms to import necessary equipment.  It 
seems that these factors were strong enough to overcome the 
macroeconomic instability that might have inhibited this sector in a 
similar way to other sectors. 

¶ Potential future barriers.  The two major external barriers of the past to 
productivity improvements in the food processing industry, price 
regulation and hyperinflation, are gone.  With the absence of these two 
factors, we do not perceive any potential significant barrier for future 
productivity improvement (Exhibit 30).  However, some secondary 
barriers will persist into the near future. 

! Income level.  Compared to the past, income per capita has improved 
significantly but is still far below U.S. levels and is likely to remain 
unevenly distributed.  This is a limitation for the consumption of 
higher value-added products, which imposes a slight productivity 
penalty on the producers on average.  This was found to be 
significant in the biscuit and poultry sectors. 

! Upstream industries.  The current network of agricultural producers 
in the milk sector (and probably the beef sector) will still be a labor 
productivity burden on the processors for a while.  In the case of the 
milk sector, it is unlikely that milk with reliable quality will be 
provided to milk processors in the very near future.  In the longer 
term this can be a slight barrier for bringing the Brazilian milk 
processing plant to best practice operational effectiveness.  However, 
the increasing efforts by the milk processors to develop the upstream 
industry should resolve or mitigate this problem in the long term. 

! Factor prices.  Even though the Brazilian relative factor prices have 
become more favorable toward capital investment, they are still 
skewed more toward labor when compared to the United States, 
where most of the plants are automated.  One way of bringing 
relative prices into better balance is to reduce the price of equipment 
necessary for automation.  This can be done by reducing tariffs and 
infrastructure-related costs. 

FUTURE SCENARIO 

In order to have an integrated perspective of the potential change in the food 
processing industry, we have developed a scenario of the possible improvement 
in labor productivity, output growth, and the consequent changes in 
employment that could be realized over 10 years, assuming favorable 
macroeconomic conditions. 
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¶ Labor Productivity. In terms of labor productivity, we have considered as 
a reference what happened in Korea over the last 10 years and in Brazil 
over the last 2 years of economic stabilization.  
 
Korea can serve as a good reference for productivity improvement to 
Brazil because it had the same GDP per capita as Brazil and doubled it 
in 10 years (1985 to 1995) through a rapid restructuring process, not yet 
finished.  The situation in Korea during these years was characterized 
by stability. 
 
Looking at the recent yearly productivity improvement rates for food 
processing in Brazil and in Korea, we find very similar numbers of 
16 percent p.a. in Brazil, during 1994 to 1996, and 14 in Korea, in the 
1985 to 1995 period.  Under these conditions we assumed labor 
productivity improvement of 14 percent p.a. to be sustainable for the 
next 10 years in Brazil (Exhibit 31). 
 
This is also consistent with the fact that a restructuring process is 
happening in many sectors within food processing as in milk and 
milling, where best practice operations are being established in Brazil 
replacing the small, informal and less productive companies that are 
exiting the market.  Considering the pace at which this restructuring is 
occurring, the annual 14 percent improvement in labor productivity 
over the next 10 years seems realistic as does the final value of 
67 percent of current U.S. productivity. 
 
An estimate has been made for the major sources of productivity 
improvement (Exhibit 32).  Part of it can be captured from improvement 
in the organization of functions and tasks at the current facilities 
(around 3 percent p.a. of the total 14 percent p.a.).  This will not require 
significant investments.  An example for this from the minicases is the 
use of multitasking in the dough mixing in the biscuit production, or 
better capacity utilization in milling leading to higher labor 
productivity.  The next 9 percent p.a. refers to improvements in labor 
productivity in existing capacity that require one time investments: 
additional automation (e.g., in packaging in milk or biscuit), or 
replacement of several small (subscale) factories by one large new plant 
(milk).  The final 2 percent p.a. refers to an increase in labor 
productivity through addition of new, higher than average productivity 
capacity through output growth.   

¶ Output growth.  Looking at output growth potential, we assumed, for 
the purpose of this exercise, that overall GDP per capita in Brazil would 
double. In this case, private consumption per capita of processed foods 
can increase by 50 percent if Brazilian food consumption per capita 
behaves similarly to the general correlation between a GDP per capita 
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and food consumption (Exhibit 33). 
 
Using the same method of comparing Brazil to countries that already 
have twice the Brazilian GDP per capita, the processed food share of the 
value added along food production chain should also increase by 
50 percent moving from 12 percent to 18 percent (Exhibit 33). 
 
All of this amounts to a potential output growth in food processing of 
around 116 percent over current output over the next 10 years, or 
8 percent p.a.  However, we also must consider that the population in 
Brazil is expected to increase at a rate of 1 percent p.a., so that the total 
food processing output can grow at 9 percent p.a., or 136 percent. 
We have also assumed the share of exports will remain constant at 
14 percent of output. This increase may be driven by sectors such as 
poultry, dairy, milling, sugar and confectionery. 
 
Based on the minicases studied, the overall output growth rate appears 
feasible and may be too low.  In the case of poultry, currently the most 
developed food processing sector, output has grown 140 percent since 
1987.  In milk, which is also going through a rapid restructuring 
process, the output can grow by more than 130 percent over the next 
10 years if we consider that output grow by 9 percent p.a. between 1994 
and 1997.  That is consistent with the fact that many large plant 
operations and new capacity had been established in Brazil since 1994. 
 
As illustrated in Exhibit 34, we have made an estimate of the sources of 
output growth.  Around 1.5 percent p.a. of the total 9 percent p.a. 
forecast growth rate can be reached without additional financial capital:  
1 percent p.a. (11 percent total) through full utilization of current 
capacity (milk, milling) and 0.5 percent p.a. (6 percent total) through 
debottlenecking through improved organization of functions and tasks 
(poultry).  
 
An additional 1.5 percent p.a. (17 percent total) can be obtained through 
debottlenecking of current facilities that requires financial capital, such 
as automation of steps of the production process as in packaging in 
biscuits. 
 
In absolute terms, this leads to an output capacity of 134 percent of 
current capacity in 10 years.  Therefore, 6 percent of the 9 percent 
annual output increase per year must come from new capacity. 
 
We have also estimated the total capital requirement for the food 
processing industry over the next 10 years.  First, we estimate the cost 
for upkeep at a 7 percent depreciation p.a. of the current capital stock.  
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We derived the capital stock to annual output ratio for a few processing 
plants (milk, poultry, biscuit) and extrapolated to the overall food 
processing industry.  This yielded a total capital stock of about 
US$5 billion under the assumption that about one-third of the capacity 
will not be completely substituted by new advanced factories in the 
next 10 years.  The total depreciation over 10 years comes to about 
US$3 billion (Exhibit 35). 
 
About 80 percent of the other two-thirds of the current capacity will be 
replaced by new facilities in the course of the consolidation/ 
restructuring process.  The capital required for this amounts to 
US$8 billion. 
 
Finally, the 102 percent output growth through new capacity will 
require another US$11.8 billion.  Therefore, the total capital requirement 
of the food processing industry over the next 10 years amounts to 
US$22.8 billion.9 
 
To estimate the import share of equipment, we considered that all 
building construction will be done locally.  However, some specialized 
equipment such as dairy processing, packaging and IT equipment will 
have to be imported.  We estimated the import share at around 
40 percent.  The share of foreign direct investment, on the other hand, is 
estimated to about 30 percent, based on the minicase examples. Sectors 
with strong FDI are milk, milling and biscuit. 

¶ Employment.  As a result of this productivity improvement and the 
output growth scenario, a major industry restructuring process will 
take place causing a potential employment reduction of 37 percent 
(Exhibit 36). 

RECOMMENDATIONS 

Policymakers 

Our productivity comparison of the Brazilian and United States food processing 
industries revealed a significantly low productivity level for the Brazilian 
industry.  The causality analysis suggests that previous price regulation, 
macroeconomic instability, and factor prices unfavorable to capital investment 
                                                 

9    Note that with the current facilities and a capital stock of US$5billion + US$8 billion, 134 percent of 
current output  can be generated. Another US$11.8 billion generates 102 percent more output. This 
implies that the output-to-capital stock ratio is slightly lower for the new facilities, which implies that 
they are more automated. 
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are the major causes for the productivity shortfall.  However, a restructuring 
process began in the food industry following deregulation in 1990 and more 
intensively after 1994, the year of economic stabilization. 

The following section outlines what would be the most important issues of the 
policy agenda for the Brazilian food processing industry.  Overall, the policy 
agenda should focus on developing a competitive and open industry that is 
capable of holding a representative position in export markets. 

¶ The major policy implications for the Brazilian food processing market 
is to continue to support the current macroeconomic stabilization and to 
avoid pricing regulation.  This will lead to higher domestic competitive 
intensity and trigger a consolidation process in many sectors within the 
industry.  This will then lead to the implementation of more efficient  
production processes, resulting in higher labor productivity across 
many sectors. 

¶ Also, as illustrated throughout this study, exports are an important 
output growth driver and therefore should be stimulated.  This will be 
facilitated by fairer global trade, as Brazil currently has to compete with 
sometimes subsidized products (e.g., from Europe).  The Brazilian 
government should take the lead and fight for a level playing field in  
international trade. 

¶ Finally, if the development of the Brazilian industry keeps the same 
pattern and pace, a major consolidation process should be witnessed.  
As in the United States, an active anticartel policy will be necessary in 
order to ensure future fair domestic competition, especially in the milk 
and milling market, where a few players can potentially dominate a 
significant share of the same businesses and competition from 
international trade may not be feasible. 

Industry 

Implications for the industry are very clear.  Increase of domestic competition is 
a reality in all food processing sectors.  As demonstrated in the milk and milling 
industry, the medium-sized companies that keep the current low productivity 
and output profiles will either be driven out of the market or be acquired by 
major firms.  Therefore, leading companies should keep capturing the huge 
productivity improvements and output growth at the same rapid pace as today, 
through automation/scale, labor organization and product mix improvements. 
Most of this restructuring, however, will require the ability of the company to 
leverage the necessary capital.  This may come either from their own business, 
which is now more difficult as profit margins have decreased, or from an 
external provider, such as BNDES, which is now providing funding for most of 
the new capacity and automation upgrades.
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Upon improvements in productivity, companies should seek export potential.  
With best practice productivity and Brazilian wages, combined with an 
increasingly modernized agricultural sector, the food processing industry should 
be highly competitive in the world market. 
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METHODOLOGY APPENDIX 

Industry coverage 

In this study we consider food processing to include all industries that 
manufacture any food product that is distributed through the retail and 
wholesale channels or exported.  Therefore all industries related to products 
like fruits, vegetables or any other natural food items that go directly from 
agriculture to the retail/wholesale channels are not included. 

Under this criteria and also considering the availability of reliable data in 
Brazil and comparable information in the United States, the following sectors 
were selected to encompass food processing:  poultry, beef and pork, milk, 
other dairy, biscuit, confectionery, milling, fats and oils, preserved fruit and 
vegetables, sugar, seasoning, seafood, and noodles. 

Bakeries, beverages and animal feeds are not included in this work.  The main 
reason for taking bakery out of the scope was the lack of a comparable sector 
in the United States and reliable data sources in Brazil.  Beverages and animal 
feeds were not considered due to their very different characteristics from the 
other sectors within food processing. 

In comparing Brazil to the United States we used the same set of food 
industry sectors.  Also, within each sector only comparable categories were 
taken into account.  For example, in the case of the U.S. grain mill sector, all 
non-comparable categories, such as animal feeds, were taken out of the sector 
output and employment numbers when making the comparisons to Brazil. 

Sources 

In the case of the United States, the only source of information that has been 
used was the survey of  manufacturers for both the aggregate and sector 
labor productivity measurement.  The numbers used to compute U.S. labor 
productivity were the number of employees and the value of industry 
shipments. 

In the case of Brazil, however, there was not such complete and accurate 
census information with the desired disaggregation of the sectors that were 
being analyzed.  Because of that, four main sources of information used: 

¶ IBGE.  Surveys by this institution were the main source of 
information for aggregate output and employment for the food 
processing industry.  They were also the source of value-added to  
value factory ratios for all sectors being studied 
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¶ BNDES reports.  For the meat sectors, namely poultry, beef and pork, 
some of the reports issued in 1995 provided good figures for exports 
and estimates for informal production. 

¶ Datamark.  This is a consolidation of formal data coming from 
manufacturers and also the main information source for formal 
output of most of sectors studied.  

¶ External consultants/associations.  For milk, milling and biscuits the 
best source of estimates was ultimately their respective industry 
associations. 

Productivity calculation 

¶ Aggregate measure.  The labor productivity measure for the whole 
food processing sector was computed considering output and 
employment from IBGE statistics. 
 
In the case of output, the number used was the gross domestic 
product (GDP) for the food industry in 1995.  It was adjusted to 
reflect the sectors being studied by taking out bakeries and animal 
feeds output.  As beverage was already a separate category, no 
adjustment was necessary for excluding this category.  
 
For employment, the source of information was the PNAD, a 
statistical household survey conducted in 1995, that computed the 
number for total employment and total hours worked in food 
industry.  In this case, a similar adjustment was performed by 
subtracting from the total employment the sum of employees 
working in the animal feeds, bakery and beverage sectors.  The 
animal feeds and beverage employment was available in the 
input/output IBGE matrix, while the bakery employment was 
estimated based on the bakery association figure. 
 
For the aggregate measures no adjustment was necessary for 
informality, as IBGE official statistics already take that into 
consideration for both employment and output. 

¶ Sector measure.  As sector data was not available for Brazil with the 
desirable split and the necessary reliability, an estimate had to be 
performed with the available sources of information. 
 
First, an estimate for informal output and employment was 
computed for each sector based on available BNDES and sector  
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¶  
association data.  Finally, a consistency check was performed in 
order to ensure the same total employment and output numbers 
used in the aggregate measures.  

¶ PPP and labor productivity comparisons.  Purchasing power parity 
(PPP) represents an exchange rate that reflects the price levels of the 
same selected products.  It answers the question of how much 
money has to be spent in order to get an equivalent set of goods in 
two countries.  The PPP figure is simply the ratio of the amount 
needed to purchase a certain product or basket of products in Brazil 
as compared to its U.S. equivalent. 
 
In this case, a PPP exchange rate was used for converting the output 
measures of the Brazilian food processing industry into numbers 
comparable with the United States. This was performed for the 
aggregate and sector measures using the aggregate and specific 
sector PPP conversion rates. 
 
Both PPPs were computed based on a basket of 400 comparable food 
product prices collected by McKinsey in the United States and in 
Brazil.  Then, based on the average of the product-specific PPP by 
their sales weights in Brazil, both the aggregate and the sector PPP 
conversion rates were obtained.  The aggregate food processing PPP 
derived in this way is 0.76. 
 
Once the PPP adjustment had been performed for the output 
estimates, labor productivity results for Brazil were compared to 
those of the U.S., both at the aggregate and sector levels. 
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Exhibit 1

PROCESSED FOOD PARTICIPATION IN BRAZILIAN ECONOMY
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Exhibit 2

FOOD PROCESSING SHARE OF GDP AND EMPLOYMENT - 1995

Percent 

Source: IBGE, U.S. Statistics, McKinsey
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Exhibit 3

CASE COVERAGE

Percent
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Exhibit 4

GROWTH IN OUTPUT, LABOR PRODUCTIVITY, AND EMPLOYMENT 1987-95
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Source: ABIA, McKinsey
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Exhibit 5

PROCESSED FOOD VALUE ADDED/VALUE RATIO COMPARISONS

Source: IBGE-input/output matrix, U.S. Survey of Manufacturers, McKinsey 
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Exhibit 6

LABOR PRODUCTIVITY FOOD PROCESSING* 1995

Indexed U.S. = 100

* Excluding bakeries
Source: PNAD, McKinsey
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Exhibit 7

LABOR PRODUCTIVITY ACROSS SECTORS - 1995

Indexed by sector to U.S. = 100

* Seasonings, seafood, noodles
Source: IBGE, MV Engenharia, McKinsey
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Exhibit 8

INFORMALITY EMPLOYMENT BREAKDOWN*

* Excluding bakeries
** Seasonings, noodles, seafood, preserved fruit and vegetable, sugar, confectionery, fats and oils

Source: PNAD, McKinsey
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Exhibit 9

RATIONALE FOR CHOOSING MINICASES

Source: McKinsey
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Exhibit 10

Milk processing industry

MILK BUSINESS SYSTEM

Source: McKinsey
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Exhibit 11

BRAZIL MILK MARKET SHARES
Percent, thousand tons

Source: Pensa Report 
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Exhibit 12

CAUSAL FACTORS FOR LABOR PRODUCTIVITY GAP BETWEEN U.S. AND BRAZIL MILK PROCESSING 
SECTORS - 1995

* Explaining > 30% of the overall productivity differences
** Explaining 10% to 30% of the overall productivity differences

*** Explaining < 10% of the overall productivity differences
Source: Interviews, MV Engenharia, Nielsen, McKinsey
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Exhibit 13

18%

POTENTIAL EMPLOYMENT REDUCTION IN MILK PROCESSING

Source: Interviews, McKinsey 
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Exhibit 14

EXTERNAL CAUSAL FACTORS FOR LABOR PRODUCTIVITY GAP IN MILK - 1995

Source: Interviews, McKinsey
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Exhibit 15

COMPETITIVE POSITION OF MILK PROCESSING PLAYERS

Indexed to large players price 1990 = 100

* COGS = raw material + freight + packaging
Source: Interviews, McKinsey

SF

72 72

7

18
19

6

3

3

Large 
players

Small 
players

Until 1990

Net margin

Taxes

100 100

COGS*

61
72

7
3

18
19

4
2

Large 
players

Small 
players

From 1990-1994

90
95-100

53

72

9

15

8
0

0

Large 
players

Small 
players

1995

85
88Processing and 

administrative
Small players 
are no longer 

able to 
compete16



16

SA-P-ZXW-198-980213

Exhibit 16

MILK PROCESSING INDUSTRY CONCENTRATION - SHARE OF TOP 5 COMPANIES

percent of market sales 

* Nielsen
Source: Nielsen, Datamark, McKinsey
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Exhibit 17

BISCUIT MARKET OVERVIEW - BRAZILIAN BISCUIT VOLUME BREAKDOWN

percent, thousand tons

* Wafers, imported products, etc.
Source: Gazeta Mercantil
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Exhibit 18

CAUSAL FACTORS FOR LABOR PRODUCTIVITY GAP BETWEEN U.S. AND BRAZIL BISCUIT 
SECTORS - 1995

SF

* Explaining > 30% of the overall productivity gap
** Explaining 10% to 30% of the overall productivity gap

*** Explaining < 10% of the overall productivity gap
Source: Plant visits, Nielsen, interviews, McKinsey
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Exhibit 19

12%

POTENTIAL EMPLOYMENT REDUCTION IN BISCUIT OPERATIONS 1995

Source: Plant visits, interviews, McKinsey 
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Exhibit 20

EXTERNAL CAUSAL FACTORS FOR LABOR PRODUCTIVITY GAP IN BISCUIT - 1995

Source: Interviews, McKinsey
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Exhibit 21

EXTERNAL CAUSAL FACTORS FOR LABOR PRODUCTIVITY GAP IN MILLING - 1995

Source: Interviews, McKinsey

SF

External 
factors

•External environment
–Macroeconomic
–Factor prices
–Infrastructure
–Income level/distribution

•Product market
–Competition/concentration rules
–Trade/FDI
–Regulation
–Up/downstream industry

•Capital market
–Corporate governance rules

•Labor market
–Labor laws/unionism
–Tax enforcement

•Exposure to best practice

•Domestic competition

Factors
Until 
1990

Industry 
dynamics/ 
nature of 
competition

1991-
94

Cumulative 
past Future

Significant

Secondary

Undifferentiating



22

SA-P-ZXW-198-980213

Exhibit 22

Source: IPEA and IBGE
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Exhibit 23

POULTRY PRODUCTION

Percent, thousand tons 

Source: UBA/APA
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Exhibit 24

COMPARISON OF SHARE OF WHOLE VS. PARTS PRODUCTION IN THE U.S. AND BRAZIL

Percent

Source: UBA, interviews
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Exhibit 25

CAUSAL FACTORS FOR LABOR PRODUCTIVITY GAP BETWEEN THE U.S. AND BRAZIL POULTRY SECTORS

* Explaining more than 30% of the overall productivity gap
** Explaining 10-30% of the overall productivity gap

*** Explaining less 10% of the overall productivity gap
Source: Interviews, plant visits, McKinsey
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Exhibit 26

POTENTIAL EMPLOYMENT REDUCTION IN POULTRY PRODUCTION PROCESS

* Hanging, killing, blooding, plugging, eviserating, inspecting, chilling
Souce: Plant visits, interviews, McKinsey
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Exhibit 27

POULTRY PRODUCT MIX

* Raw material, packaging
Source: Plant visits, interviews, McKinsey
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Exhibit 28

EXTERNAL CAUSAL FACTORS FOR LABOR PRODUCTIVITY GAP IN POULTRY

Source: Interviews, McKinsey
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Exhibit 29

SYNTHESIS OF EXTERNAL CAUSAL FACTORS FOR LABOR PRODUCTIVITY GAP IN FOOD 
PROCESSING – PAST

Source: Interviews, McKinsey
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Exhibit 30

FUTURE CHALLENGES FOR IMPROVING LABOR PRODUCTIVITY IN FOOD PROCESSING

Source: Interviews, McKinsey
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Exhibit 31

LABOR PRODUCTIVITY FORECAST FOR FOOD PROCESSING

Indexed U.S. 1995 = 100

Source: McKinsey
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Exhibit 32

LABOR PRODUCTIVITY IMPROVEMENT POTENTIAL IN FOOD PROCESSING

CAGR percent

Source: McKinsey
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Exhibit 33
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Exhibit 34

SOURCES OF OUTPUT GROWTH IN FOOD PROCESSING OVER THE NEXT 10 YEARS

Indexed to output 1995 = 100

Source: McKinsey
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Exhibit 35

CAPITAL INVESTMENT REQUIRED IN FOOD PROCESSING OVER THE NEXT 10 YEARS

US$ Billions

Source: McKinsey
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Exhibit 36
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Food Retailing 

EXECUTIVE SUMMARY 

The food retailing sector constitutes a significant share of the Brazilian economy, 
both in employment and value added, and is commonly thought to be 
supermarkets and hypermarkets in Brazil.  Yet, our findings are that, although 
these modern formats (competing primarily in the “volume segment”) achieve 
labor productivities of about half of those of their U.S. counterparts, the real 
drivers of Brazilian labor productivity are the formats often neglected:  the small 
minimarkets, counter stores, street markets and street vendors.  These traditional 
formats (competing in the “convenience segment”) have labor productivity levels 
nine times lower than U.S. levels, pulling down Brazil’s overall food retail labor 
productivity to a mere 14 percent of that of the U.S. 

Historically, macroeconomic instability created a low competitive environment, 
where financial management, not operations management, was the key to 
success.  These inverted priorities shielded the country from best practice 
competition.  Additionally, tax evasion allowed traditional retailers to survive 
and inhibited advanced formats from competing in their segment.  In parts of the 
country, the level of income and its distribution also inhibited the entry of 
advanced formats. 

In recent years, stabilization has proven effective in lowering the barriers to 
competition and re-establishing operations management skills as an important 
element of success in this sector.  The entrance of foreign retailers, the expansion 
of the most sophisticated domestic firms, and the resulting increased competition 
will likely lead to further productivity improvements.  Moreover, impressive 
productivity growth may be achieved if taxes are simplified and then enforced 
on the traditional retailers, since it would increase the attractiveness of their 
segment to advanced chain operations. 

With room for output growth and with low productivity incumbents, this sector 
is very attractive for highly productive local and international retailers. 
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 SCOPE 

Food retail represents an interesting industry in Brazil both because it is a large 
employer, the second largest of our sector cases, and because it has a high degree 
of informality1. 

More importantly, since up to 30 percent of final consumer expenditures occur 
within this industry, food retailing should be analyzed due to its impact on the 
standard of living of consumers, especially the less advantaged ones who tend to 
spend a larger share of their income on food. 

This case explores the labor productivity of the food retailing industry in Brazil, 
which comprises 2.5 percent of gross domestic product (GDP) and 4.2 percent of 
employment.  Our definition of food retail includes only food sold for home 
consumption (including beverages and produce) and excludes food sold through 
eating and drinking places. 

The chosen benchmark country is the U.S., the country with the highest labor 
productivity, as indicated by previous MGI reports:  its figures for share of GDP 
and employment are respectively 1.2 percent and 1.9 percent. 

Given the predominance of informality in this sector, hard data is scarce.  
Interviews with CEOs, senior managers and industry specialists, as well as 
associations surveys, field research and raw census data were used to construct 
and test our hypothesis. 

We use 1995 as the base year for the study. 

INDUSTRY OVERVIEW 

Food sales in 1995 were approximately R$61 billion and, although calories 
consumption does not differ by large amounts from that of developed countries, 
there is considerable growth potential in absolute value.  As the country evolves, 
food expenditure per capita is expected to rise (Exhibits 1 and 2). 

We split food retail into six formats2 for Brazil:  

¶ Volume formats:  hypermarkets and supermarkets  

¶ Convenience formats:  minimarkets, counter stores, street vendors and 
street markets. 

                                                 

1  Informality here is measured in terms of the number of employees with no work card, unpaid personnel 
and self-employed people in the food retail sector. 

2 This split might differ slightly from common format definitions due to data restriction, see the 
Methodology section. 
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While a supermarket sells primarily food, a hypermarket is closer to the concept 
of a U.S. style supercenter, with roughly an even split between food and non-
food. 

Most minimarkets and counter stores can be seen as operating in a very 
traditional way, not differing significantly from mom-and-pop stores that could 
be found all over the U.S. in the early 1950s and 1960s.  A small fraction of 
minimarkets are small advanced supermarkets. 

Street vendors usually either drive around underserved neighborhoods in old 
trucks shouting out their products, prices and promotions, or they park their 
trucks on the side of a road or street and wait for customers to stop by. 

Street markets set-up their kiosks every day of the week at different places in 
open-air and usually sell fresh produce. 

Volume formats represent the formally organized and somewhat advanced part 
of food retailing in Brazil:  with less than 7 percent of the industry’s employment, 
food sales in this format add up to 36 percent of industry’s sales (Exhibit 3).  

The convenience formats – street vendors, street markets, minimarkets and 
counter stores – with their primitive business practices, encompass 64 percent of 
sales and 93 percent of employment and are, therefore, the drivers of the 
industry’s productivity. 

The volume market is disputed by local players (such as CBD/Pão-de-Açúcar) 
and multinationals (such as Carrefour).  At the convenience sector, international 
players like 7-Eleven have not greatly penetrated the market, leaving it to small 
family-owned stores. 

In the U.S. we have considered supercenters, supermarkets, convenience stores 
and mom-and-pops.  While the former two are comparable to volume formats, 
the latter two are comparable to convenience formats.  Bakeries were excluded 
for both countries. 

PRODUCTIVITY RESULTS 

Our measure of productivity is value added per hour worked.  The standard 
methodology is to use each country’s census data for value added and hours 
worked in the industry, and then convert numbers from local currency units into 
internationally equivalent units using an industry-specific PPP exchange rate.  
For industries with high informality, such as food retailing (Exhibit 4), the 
challenge is to estimate value added, since census data is not applicable3 and 

                                                 

3  The finest level of detail for the national accounts is Commerce.  For the national accounts, informality is 
estimated through figures of taxes collected and production. 



 4

associations provide only output figures for formal retailers.  We chose to use 
gross margins as a proxy to value added and then adjusted it using a constructed 
food retail PPP.  A combination of raw census data and field research was used 
to estimate gross margins for traditional retailers. 

Please see the Methodology Appendix for details of our method. 

The overall results place Brazilian food retail labor productivity at 14 percent of 
that of the U.S., due both to very low value added per employee – a fifth of U.S. 
levels – and higher hours worked per employee, approximately 40 percent 
higher (Exhibit 5). 

Such an aggregate measure does not tell the whole story in the food retail sector.  
Volume formats actually reach half of U.S. productivity4 – a productivity level on 
par with other formal sectors in Brazil.  Meanwhile, the convenience formats 
have an aggregate productivity of only 11 percent of U.S. productivity, the 
lowest productivity of all sectors analyzed in this study (ranging from 8 percent 
for counter stores to 19 percent for street markets), driving Brazil’s overall food 
retail labor productivity down (Exhibit 6). 

CAUSES OF LABOR PRODUCTIVITY DIFFERENCES 

Because of the large difference in the productivity levels of the volume formats 
and the convenience formats, and the fact that they do not compete intensely 
with each other, we will discuss causality separately for each of them.  The two 
major questions can be phrased as follows: 

¶ Why does volume formats’ productivity lag behind that of the U.S.? 

¶ Why is convenience formats’ productivity so low? 

In contrast to the U.S., in Brazil, the larger market share of food retailing rests 
with convenience formats.  While one might think that the convenience sector 
has a natural productivity penalty compared to the volume sector, experience 
from other countries shows that the penalty can be rather small5.  The effect of 
the difference in format mix is much less significant than the effect of 
productivity differences. 

The lower mobility in Brazil compared to more developed countries, as 
evidenced from the lower level of car penetration allied to the lower coverage of 
volume formats, reduce the ‘accessibility’ of volume retailers (Exhibit 7).  Such 

                                                 

4  Productivity adjustments for Brazil – downward for customer-perceived value differences (number of 
SKUs, opening hours, produce quality and time in line) and upward for less outsourcing of cleaning and 
security functions – tend to cancel out. 

5  In the U.S., convenience players have an average productivity of 85 percent of U.S. volume players. 
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lower ‘accessibility’ tends to decrease the amount of competition between 
volume and convenience formats in food retailing. 

The development of advanced formats, whether it be convenience or volume, 
should be the ultimate goal of the country, leaving the final decision to the 
market.  Hence, we will investigate the causes of the labor productivity levels of 
the volume and convenience segments separately. 

We will explain the differences in productivity following the causality 
framework used throughout the sector cases in this study, starting with the 
production process level and proceeding to the external factors (Exhibit 8). 

Why does volume formats’ productivity lag behind that 
of the U.S.? 

At the production process level, we assess the possible causes for the 
productivity gap, such as capital, scale, labor trainability, product mix, 
organization of tasks, supplier relations and capacity utilization (Exhibit 8). 

For volume formats, the main causes underlying the labor productivity gap are 
work organization, capital intensity and technology (Exhibit 9). 

¶ Capital intensity and technology reflects investment in IT and 
automation.  The current automation level in Brazilian food retail, even 
for very basic technology, such as automated point of sale (scanning 
technology), is very low – although rapidly increasing (Exhibit 10).  
 
One is able to derive the impact of technology on labor productivity 
through a direct comparison of processes performed with different 
levels of automation in each country.  There is a corresponding increase 
in productivity to the number of employees displaced when automation 
is put in place at U.S. levels6. 
 
The impact of automation on labor productivity was estimated as 15 to 
20 productivity points of the gap to the U.S., mainly due to scanning 
technology and automated ordering.  
 
If we analyze scanning technology (including POS automation) by 
itself, and estimate what its employment displacement and 
corresponding productivity improvement would be when this type of 
automation is put in place at U.S. levels, we derive the potential of 

                                                 

6  In the labor productivity formula, adjusted value added is divided by employee hours.  If one assumes 
that the introduction of automation does not affect sales (nor value added), the displacement of 
employees reduces the denominator of the formula, therefore increasing the calculated labor 
productivity. 
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approximately 10 productivity points. 
  
The benefit from investment in information technology comes not only 
from productivity increases and labor savings, but also from higher 
returns.  One can also use scanning technology to better manage 
inventory, to reduce stock-outs and order automatically.  Additionally, 
the information provided at the POS can be harnessed to effectively 
manage categories, control shelf space and inventory turns, and even to 
tailor marketing to individual consumers preferences.  This evolution is 
yet to happen in Brazil. 
 
Note that about 80 percent of the automation gap to the U.S. is 
economically viable.  Only 20 percent of the automation gap should not 
be closed at Brazilian factor prices (automation in forklifts and some 
other material handling devices). 

¶ On the other hand, labor trainability does not seem to be a barrier in 
preventing Brazil from achieving U.S. levels of productivity.  Some 
firms, with a workforce similar to that of the industry have a labor 
productivity higher than 150 percent of that of the U.S.  These firms 
usually cite training as an important part of their operations strategy 
and they find the work force trainable.  One might expect such an 
outcome since, in general, most retail workers do not handle advanced 
tasks. 

¶ Supplier relations are very important to the profitability of a 
supermarket or hypermarket because they are responsible for the single 
highest portion of costs, i.e., cost of goods sold.  However, supplier 
relations do not play a major role when it comes to labor productivity 
as we measure it since there are very few hours (percentage of total 
hours worked at the chain) dedicated to contact with supplier 
operations at the purchasing functions (Exhibit 11).  

¶ Product mix could affect productivity if the type of products bought in 
one country lead to a natural advantage or disadvantage over the other 
on the ground of the value added per hour in selling that product.  If, 
for instance, the average ticket size or the average price of retail item 
(both in dollars, PPP adjusted) were much smaller, or if gross margins 
as a percentage of sales were much smaller for Brazil compared to U.S., 
productivity levels would be naturally lower for Brazil.  However, these 
conditions do not hold in Brazil (Exhibit 12). 

¶ Scale and capacity utilization do not seem to hurt Brazilian food retail 
labor productivity.  Sales per store (chain or non-chain stores), number 
of stores per chain, and chains’ market share are similar in both 
countries (Exhibit 13). 
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¶ Organization of functions and tasks depicts the efficiency with which 
the processes are carried out and the demand is met. 
 
We think of the last factor, organization of functions and tasks, as 
responsible for the residual of the labor productivity gap.  Additionally, 
the bottom-up analysis performed to estimate the fraction of the gap 
due to this factor has led to very similar figures.  
 
The impact of organization of functions and tasks was estimated at 25 to 
30 productivity points of the gap to U.S., mainly due to poor match 
between demand and staffing. 
 
A staffing structure consisting of constant staffing levels throughout 
most of the day is ill-suited to efficiently meet the large fluctuations in 
demand.  It accounts for about half of the gap due to operations.  
Advanced capacity management techniques, such as part-time and 
multitask jobs, are almost non-existent. 
 
With a highly volatile demand in Brazil, a good match of the work force 
with the peaks and valleys of the workload is crucial to achieve high 
levels of labor productivity; otherwise, staffing at levels adequate to 
serve the peak demand will mean that most of the workers will be idle 
at valley times.  But why didn’t volume players invest more in 
information technology? And why did they not balance their work 
force better to such a volatile demand?  
 
The answer lies in external factors. 

• Macroeconomic instability can be related to inflation.  During the 
high inflation era (up to 40 percent a month), prices were almost 
impossible to compare as they changed overnight.  This made price-
based competition nearly impossible resulting in low domestic 
competitive intensity.  With few exceptions, the top 10 players’ 
market shares have thus not changed substantially from 1991 to 1995 
(Exhibit 14). 
 
Demand patterns were also affected.  Since money lost its value on a 
daily basis, everyone rushed to supermarkets as soon as they got 
their paychecks, overloading supermarkets on that day and stocking 
goods for the rest of the month. 
 
Furthermore, the importance of operations management in a high 
real interest rates setting was secondary when compared to financial 
management.  Supermarkets and hypermarkets existed from the 
profits on their negative working capital as most sales were paid for 
on the spot and they could enjoy up to 60 days of high interest rates 
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before having to hand over the payment to their suppliers. 
 
That environment not only made operations less important but also 
shielded local players from world best practice exposure and 
competition since the most important of the two skills required to 
succeed (financial management, not operations management) was 
not the strength of the possible entrants. Brazil’s overall instability 
thus discouraged foreign players from entering the market. 

¶ Factor prices also contributed to lower labor productivity through the 
process of trading expensive IT investments for cheap labor.  Brazil was 
virtually closed to foreign hardware and software until 1992 and had 
high import tariffs and low local production scale until 1994.  Thus, 
automation of almost any kind was outrageously expensive.  This 
situation caused an unbalanced labor/capital trade-off.  For instance, to 
handle extra volume, managers would hire extra cashiers instead of 
automating the point of sales, since the pay-back period for that 
investment was often too long (Exhibit 15). 

¶ Potential hassle from the unions also contributed to lower labor 
productivity. In Brazil, there is no tradition of part-time work or 
multitask jobs.  Such jobs might mean extremely low salaries or look 
like abusive conditions. Introducing this flexibility on a large scale 
would meet high resistance of the unions.  
 
Even though part-time work and multitask jobs are not illegal, unions 
can run a negative campaign against the supermarket if they feel 
challenged (union representation in Brazil is compulsory).  An 
extensive and outdated set of rules on labor makes it easy for unions to 
base such a campaign.  The importance of its image makes 
supermarkets unwilling to face such a campaign. 

WHY IS CONVENIENCE FORMATS’ PRODUCTIVITY SO LOW? 

When comparing the convenience sector in Brazil with that of the U.S., we note 
the businesses are very different.  The reason for this is that convenience food 
retailers in Brazil as a whole, have not evolved as far towards highly productive 
formats as their U.S. counterparts did. 

The labor productivity gap is due to this stagnation of the industry.  At the 
production process level, there is a need for a complete shift in format, virtually 
impossible to obtain through incremental changes of the current players.  

We could put aside street vendors and allow the persistence of street markets 
since they also exist in Europe and the U.S., although with a slightly more 
upscale value proposition.  However, minimarkets and counter stores have most 
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employment and sales of the convenience sector.  They must convert completely 
into different and more productive formats – like real convenience stores, 
specialty stores or discounters – to have high labor productivity (Appendix A 
highlights the time allocation of the different formats in Brazil compared to that 
of an advanced convenience format). 

Advanced formats against which we benchmark Brazilian formats would likely 
have much higher capital intensity and technology, larger scale, and know-how 
on running lean operations and building traffic through good merchandising.  
They could replace the archaic business practices currently in place at most 
convenience retailers. 

The higher capital intensity and technology in U.S. can be depicted as heavy 
usage of IT on all possible operations, from sourcing to category management.  
For instance, store computers linked to a central automatic ordering station and 
extensive usage of the information provided by the scanning POS improve  
decisions on which products and how much of them to buy.  These systems 
would substitute for the current one:  notes taken on ragged papers and 
intuition. 

Larger scale means the benchmark is made up of large chains.  These chains can 
be either voluntary, free association of store owners with some level of store 
standardizing, or private, all stores owned by a single company.  Such chains 
have bargaining power, some centrally performed operations and best practices 
sharing within the chain.  In Brazil, the convenience segment is dominated by 
single-shop operations, which have little bargaining power, few economies of 
scale in operation and no opportunity for best practice sharing. 

Scale and capital can help productivity by diminishing the relative number of 
total hours spent on management and supporting activities and by increasing 
output through lower costs due to effective inventory and category management 
and higher bargaining power. 

Better operations management can be seen in higher reliance on multitasking, 
e.g., employees would stock shelves when demand is low and serve customers 
when demand is high.  Moreover, lean operations call for an adequate level of 
tasks performed by the customer himself, as well as an intelligent distribution 
system at the chain level, optimizing frequency, delivery time and drop size. 

It is worth noticing that convenience retailers already have some sort of flexible 
working conditions since part of employment is either informal labor or family 
members.  Product mix could be a potential secondary challenge since, usually, 
ticket size and numbers of goods in a basket are small for convenience retailers in 
Brazil. 

Merchandising is very important not only to tackle the product mix question, but 
also to face the much more important issue of capacity utilization.  Choosing the 
right mix of products – low margin ones for traffic building and higher margin 



 10

products for profit building – leads to a better utilization of the installed capacity 
and more value added per sale, helping productivity. 

Good capacity utilization and operations management yield productivity gains 
through eliminating multiplicity of functions and idle time.  We found numerous 
examples of overstaffing in the minimarkets we visited, as manifested by large 
amounts of idle time and redundancy of functions.  

What factors have contributed to the development and maintenance of such a 
low productivity convenience sector? 

Macroeconomic instability and high inflation prevented price-based 
competition. 

Analyzing income level and distribution, we think of three situations. 

¶ Retail operations have a limited influence area. Advanced retailers, 
however, usually have a minimum operational scale of US$2 million 
sales per year per store. The fact that approximately 30 percent of the 
population live in rural or extremely low density areas benefits all the 
minimarkets and counter stores located in these areas.  These players 
are shielded from best practice competition because their locations 
would not support that level of sales and/or would not be seen as high 
priority places to invest (Exhibit 16). 

¶ Low car penetration, also partly a reflection of the country’s income 
level, further inhibits competition in these low density areas since it 
prevents people from shopping elsewhere and discourages an 
advanced store to rely on customers from other towns.  

¶ When located in poor neighborhoods, the personal level of relationship 
among store owners and the fact that food retailing represents a very 
flexible occupation7 also diminishes competitive intensity. 

Tax evasion can also be seen as a factor contributing to traditional players’ 
continued presence: the disadvantage of operating on a very low scale and not 
professionally are, to a certain extent, offset by the evasion of labor and value-
added taxes.  

The net effect of tax evasion is the slowing of the natural evolution of the market.  
Successful players cannot expand and drive out unproductive ones.  The price 
level that would drive out low productive incumbents is much lower than it 
would be if the incumbent paid all taxes.  This price level represents a barrier for 
the growth of local advanced operations that pay all taxes. 

                                                 

7  Counter stores are sometimes set up in people’s houses (in the garage or in a room with a window 
serving as a counter), allowing the store owner to make some money while they take care of their 
children, watch TV or  talk to their neighbors. 



 11

Exhibit 17 shows the price levels and the price structure for different retailers in 
the industry.  Starting from the left side, the first two columns depict the 
economics of typical retail formats in Brazil:  an average volume retailer (with 70 
percent of the final price to the customer representing cost of goods sold), and a 
convenience retailer (with higher COGS but prices up to 30 percent higher than 
the volume retailer’s) supposedly evading all taxes.  

If an advanced convenience retailer competes directly against the traditional 
convenience retailer, we have two scenarios:  with and without tax enforcement 
(the next two columns in Exhibit 17).  The difference is overwhelming.  The first 
case represents a less attractive investment for the advanced player since the 
traditional player would keep some of its sales and survive, although making 
less money.  In the second case, he would be forced out of the business. These 
two scenarios illustrate the importance of tax compliance to competition and 
productivity improvements. 

The last column depicts the entry of world best practice operations; the 
combination of its sourcing and operations advantages is enough to overcome 
the hurdle of tax evasion by traditional convenience retailers. 

However, one should keep in mind that it will take time and money to achieve 
the massive scale needed for the advantage of high private labeling level and low 
cost of goods sold.  Tax evasion by current retailers would diminish 
competitiveness, sales and ultimately the return on investment of these new 
retailers, increasing the time needed for the chain set-up and lowering the 
attractiveness of the venture. 

In summary, macroeconomic instability, tax enforcement, income level and 
distribution are the external factors that set up a context of low domestic 
competitive intensity, absence of exposure to best practice, and make it possible 
for retailers with low levels of productivity to stay in the market. 

FUTURE OUTLOOK 

Some of the external barriers to productivity growth have been removed.  
Macroeconomic stability is visible and although import tariffs are still high for 
some investment goods, automation is more and more viable. 

With stability, international best practice is again seeing Brazil as an attractive 
investment opportunity. Competitive intensity has already risen substantially in 
the volume segment.  There are increasing signs of  local good practices and 
higher price-based competition (in some areas) in the convenience segment.  The 
level of income and its distribution and tax evasion, however, still represent 
barriers for productivity growth.  
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The food retailing sector has considerable output growth potential (Exhibit 2).  
However, since employment in this sector is higher than in developed countries, 
as a percentage of the total working force, it can be expected that as the country 
evolves, productivity will grow faster than output, and employment will 
decrease. 

The evolution of the sector might happen in very different ways; trying to model 
one of these possibilities in order to estimate the impact on each of the formats 
gives us a sense of a plausible future scenario. 

One might debate whether there will be a shift towards the volume segment or 
whether the split will continue to favor the convenience segment.  Although 
there are surveys indicating that consumer preference rests with convenience 
shopping, the fact is that assumptions on this issue are not central to the model.  
The fact that a player is advanced is more important.  Therefore, we will assume 
the split to remain constant for the sake of the modeling. 

Labor productivity 

At the volume segment, supermarkets and hypermarkets are expected to 
increase their labor productivity levels by about 6 percent per annum (p.a.)  This 
is due to the increased competition and the entry of new advanced players in the 
absence of macroeconomic instability.  In ten years, this would leave the volume 
segment at a productivity about 10 percent below current U.S. level.  As a 
reference,  between 1991 to 1995, the volume segment increased productivity by 
7 percent p.a. 

In the convenience segment, our model anticipates the appearance of a high 
productivity format.  We assume a productivity of 160 (indexed to U.S. 1995 = 
100), which is still significantly below world best practice (300). 

There are several avenues which could push the development of an advanced 
convenience format:  1) we already see some preconditions for the appearance of 
voluntary chains, such as small supermarkets starting to bundle in shopping 
clubs; 2) we could expect wholesalers to integrate forward, either through 
proprietary stores or exclusive relationships; 3) some heavy volume retailers who 
have already tried the discount format (but abandoned the idea in the high 
inflation era) might try it again now that inflation is under control, and 4) there 
are best practice foreign retailers with the cash and the skills to invest in the 
sector. 

Not trying to predict the future, but to trace boundaries on what is considered to 
be plausible, we will separate the convenience retailers in four categories: 

¶ Street markets and street vendors 
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¶ Minimarkets and counter stores located in areas that represent primary 
targets for advanced retailers 

¶ Minimarkets and counter stores located in secondary areas and facing 
some competition from advanced retailers 

¶ Minimarkets and counter stores that are geographically or 
demographically protected – mainly in the north of the country, small 
towns and rural areas. 

In our model, street vendors and street markets figures (employees, sales and 
productivity) were kept constant. 

Minimarkets and counter stores located in areas that represent primary targets 
for advanced formats (one-third of the total number of minimarkets and counter 
stores) would face direct competition from them and simply close down their 
operations. 

Minimarkets and counter stores that face indirect competition from advanced 
retailers (also one-third of the total number of minimarkets and counter stores) 
would be forced to restructure their operation and raise productivity sharply 
(17 percent p.a.) in order to compensate for the loss of sales. 

Minimarkets and counter stores that are geographically or demographically 
protected (the last third of the total number of minimarkets and counter stores) –
mainly in the northern part of the country, small towns and rural areas – would 
be able to capture the growth of their market without being forced to improve 
productivity.  Therefore, for all minimarkets and counter stores, the productivity 
is modeled to increase by 5 percent p.a.  Hence, the overall food retail labor 
productivity is expected to increase by 7 percent p.a., from 14 percent in 1995 to 
29 percent in 10 years (both figures indexed to U.S. 1995 = 100). 

As illustrated in Exhibit 18, a rough estimate has been made for the major 
sources of productivity improvement.  Part of it can be captured from optimizing 
the organization of functions and tasks at the current stores (around 1 percent of 
the total 7 percent estimated labor productivity growth), which will not require 
significant investments.  An example of this is the use of flexible time and 
multitask employees in order to staff at levels adequate to serve demand 
throughout the day.  The next 5 percent refer to improvements in labor 
productivity at the current output capacity that require one-time investments:  
additional automation (e.g., scanning technology at point of sale), or replacement 
of traditional low productivity formats by new advanced formats (e.g., 
discounters substituting mom-and-pop stores).  The final 1 percent refers to an 
increase of labor productivity through the addition of new, higher than average 
productivity capacity through output growth. 

We performed a sensitivity analysis of the impact of informality on the labor 
productivity improvement rate in food retailing.  If the advantage that informal 
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retailers have through tax evasion cannot be eliminated, labor productivity 
growth may be 1 to 2 percent lower than assumed in our model. 

Output growth 

We will now address the output projections embedded in our model.  Starting 
with the assumption of GDP per capita twice as high as today’s, the expected 
increase in food consumption per capita would be approximately 50 percent (4 
percent growth p.a.; Exhibit 19).  Additionally, Brazil’s population is going to 
increase by about 1 percent p.a., which leads to a total increase of 5 percent p.a., 
or a total of 63 percent. 

Since the split between the volume and the convenience segment is assumed to 
remain constant, the volume segment is expected to increase output by 
63 percent, from R$22 billion to R$36 billion (Exhibit 20). 

The fact that, currently, hypermarkets have a productivity almost twice as high 
as supermarkets’ indicate that hypermarkets may increase their relative market 
share, absorbing the complete output growth in the volume segment. 

In the convenience segment, the new advanced formats are expected to absorb 
sales (R$10 billion) and the expected output growth (R$6 billion) from 
minimarkets and counter stores that would close down as well as output growth 
from street vendors and street markets (R$4 billion). 

Two-thirds of minimarkets and counter stores would remain in business capture 
the estimated 63 percent output growth.  Sales for these retailers would therefore 
grow from R$ 32 billion to R$ 36 billion. 

As illustrated in Exhibit 21, a rough estimate is shown for the sources of output 
growth.  The majority of output growth, 2.8 percent p.a. of the total 5 percent can 
be reached without additional financial capital through higher capacity 
utilization.  An additional 0.8 percent p.a. can be obtained through installation of 
scanning technology which increases cashier throughput.  In absolute terms, this 
leads to an output capacity of 142 percent of current capacity in 10 years. 
Therefore, only 1.4 percent p.a. of the 5 percent will have to come from new 
capacity which will also require additional investments.  

From interviews we estimate that it may take approximately 2 years to set up the 
new capacity.  This time includes conceptual planning phase, site selection, 
supplier organization, the construction of the stores and the start-up phase.  This 
demonstrates that our 10-year output model will not be constrained by the 
physical construction time for the additional capacity, assuming no capital 
constraints. 

Let us try to roughly estimate the total capital requirement for the food retail 
industry for the next 10 years.  First, we estimate the cost of upkeep at a 7 percent 
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depreciation per year of the current capital stock.  We derived the capital stock to 
annual sales ratio for a few stores (e.g., Carrefour, 7-Eleven) and extrapolated to 
the overall food retail industry.  This yielded the total capital stock of about 
US$2 billion for the volume segment and advanced minimarkets (traditional 
retailers capital stock was considered negligible).  Therefore, the total 
depreciation over 10 years comes to approximately US$1.4 billion. 

The improvements in labor productivity requiring one-time investments were 
estimated to be US$3.3 billion over the next 10 years.  It consists of US$0.6 billion 
to be invested in information technology and US$2.7 billion to open new stores 
that would replace minimarkets and counter stores.  The additional capacity 
needed for output growth represents US$3.5 billion in investment (Exhibit 22). 

To estimate the import share of equipment we consider all building construction 
be done locally; only very specialized technology would have to be imported.  
We estimate the import share to be around 5 percent of all investments needed.  
On the other hand, the share of foreign direct investment is estimated to be 
around 10 percent. 

Employment development 

The expected productivity and output growth will affect employment.  The 
higher competition in the market, and the possibility of significant productivity 
gains would lead to productivity growth higher than output growth.  Thus, 
employment in this sector would decrease approximately 20 percent over the 
next 10 years (Exhibit 20). 

The pressure on the labor market from restructuring should contribute to 
weaken the tradition of not working part time or the resistance to work in 
multitask jobs, therefore allowing the opening of jobs which would better fit 
highly productive operations. 

A remaining question is whether street vendors or, to some extent, other 
convenience players represent the best available alternative compared to 
unemployment.  If this is the case, one could expect less exiting of the low 
productivity players harming the sector’s overall productivity.  A doubling of 
street vendors would mean one point less in labor productivity for the industry. 

On the other hand, entrance of new players, competitive pressure, development 
of advanced formats, such as discounters and specialty stores, would lead to an 
overall higher productivity in food retailing.  This, coupled with a higher 
productivity in food processing, can have a great impact by lowering food prices 
and thereby transferring to the consumer the benefits of a better overall supply 
chain.  A 10 percent real decrease in food prices would have the same impact of a 
3 percent increase in income for the less advantaged consumers. 
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RECOMMENDATIONS 

Policymakers 

The most important driver of competition, productivity and output growth is the 
macroeconomic stability the country has seen in the past few years.  The 
maintenance of such stability and competition level is crucial for the 
development of this industry. 

Although Brazil’s zoning laws do not represent a barrier for the entry of 
advanced formats in food retailing, other MGI studies have shown that 
restrictive zoning laws can be harmful to the retailing industries productivity.  
Therefore, whenever discussing zoning laws one should always consider its 
impact on productivity.  

Simple and scattered operations, such as retailing, would benefit from a 
simplified tax system. Such a tax system would be more easily enforceable and 
would level the playing field for formal and informal retailers. 

Encouraging the development of flexible work conditions would help not only 
food retailing, but all sectors subject to highly volatile demands.  They could all 
benefit from a better match between workload and work force and raise labor 
productivity levels. 

Industry 

Volume retailers should continue to invest in automation and, most importantly, 
use all the managerial capabilities associated with the better quality of 
information available through technology investments.  The tools provided by 
information technology are absolutely necessary to compete in the future market. 

Volume retailers should also negotiate better deals with unions in terms of 
flexibility of the work force – both in part-time and multitask jobs. 

Convenience retailers must improve productivity and overall efficiency if they 
want to continue to operate.  That does not mean simply doing what they do 
better.  It means doing things radically different, abandoning the concept of 
business as an extension of home and running processes professionally. 

The convenience market represents a huge business opportunity that should be 
explored by advanced retailers that want to capitalize on the extremely low 
productivity level of the incumbents. 
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APPENDIX A 
TIME ALLOCATION OF CONVENIENCE RETAILERS 

Exhibit 23 illustrates the qualitative difference between Brazilian convenience 
retailers and advanced convenience retailers. 

Comparing the time spent per unit of value added in each format and allocating 
this time to four broad functions allows us to depict the business practices in 
place at each retailer. 

¶ As an example, in the typical store of an advanced convenience retailer 
in the U.S., very few hours represent idle time out of all hours worked; 
a small fraction is spent managing and most of the time is divided 
between supporting activities, such as stocking shelves and actual 
service (sales)to the customer. 

¶ At a Brazilian minimarket, many hours are spent managing the store. 
Since most operations are single-shop, there are no centrally performed 
functions, each store is managed individually.  Minimarkets we visited 
appeared systematically overstaffed.  This was manifested in ample idle 
time, but also in redundancy of functions.  For example, having two 
people stocking shelves for one hour, and then idle for another  hour , 
rather than one person stocking shelves for two hours.  Supporting 
activities are performed much less efficiently, prices are tagged to each 
unit, for instance.  The number of transactions done by the customer 
himself is much lower.  Instead of walking to a shelf and picking up a 
product, he goes to several counters and must be served several times.  

¶ Counter stores suffer from the same difficulties that minimarkets do, 
but idle time is overwhelming in this format because of even lower 
traffic. 

¶ Street vendors have natural disadvantages.  There is no way of 
centralizing operations and they must drive around all day in order to 
make their sales.  If we consider another practice, such as parking the 
truck on the side of a road instead of driving around, idle time would 
be immense. 

¶ Street markets also have a natural disadvantage.  Most sales are 
concentrated in a 2-hour period (around noon) leaving the rest of the 
day to calmly set up and unset the kiosk – but there is still time to be 
idle.  Driving back and forth to the municipal produce wholesale three 
times a week also adds up to time spent at supporting activities. 

All this information was collected during field research at stores located in the 
northeast and southeast of Brazil in rich and poor neighborhoods and slums. 
Personal surveys of street vendors and extensive observations of street markets 
were also used. 
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METHODOLOGY APPENDIX 

Industry coverage 

For the food retail industry in Brazil, we considered all the food and beverages 
sold for home consumption except for the fraction sold by bakeries.  For instance, 
if a supermarket sells food and non-food items, only food sold and 
corresponding employees are accounted for. 

For the U.S., we considered the portion of food sold by food stores (SIC 54) 
except bakeries (SIC 546).  Food sold at convenience stores were also considered, 
regardless of the primary sale of the store (merchandise or gas). 

Labor productivity was calculated as the value added per employee-hour 
worked. We used gross margins as an approximation of value added and then 
adjusted it using a constructed food retailing PPP, to be able to compare 
productivity figures across countries. 

We interviewed more than 30 CEOs, senior managers and food retail specialists 
to understand productivity levels and causality for all formats. 

Definitions 

Using the information available to segment the formats, they were defined as 
follows: 

Hypermarkets Food stores with more than 50 registers advanced 

Supermarkets Food stores with 5 to 49 registers advanced 

Minimarkets Food stores with 1 to 4 registers mainly traditional 

Counter stores Food stores with no registers, inside a 
building 

traditional 

Street vendors People selling food on the street traditional 

Street markets Weekly (daily) markets on the street  traditional 

 
By supplying an untargeted range of goods to a variety of customers on a small 
scale, traditional retailers depict the first stage in retail evolution (their main 
value proposition is either a convenient location or a lack of substitute formats).  
Advanced retailers would represent the second stage of retailing (supplying an 
untargeted range of goods on a large scale).  Minimarkets also include a very 
small percentage of advanced retailers that could be somehow related to the 
third stage of retailing (supplying a targeted range of goods and/or customers 
regardless of the scale).  

Sometimes Brazilian minimarkets and counter stores also offer services not 
provided by formal retailers, such as credit.   
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For the U.S., supermarkets and supercenters with over US$2 million annual sales 
were considered volume retailers, and convenience stores (whether selling 
primarily merchandise or gas) and mom-and-pops are considered convenience 
retailers. 

Employment 

For Brazilian numbers on employment, we relied on industry associations for 
volume retailers (hypermarkets and supermarkets) and adjusted the food versus 
non-food split of employment to match the split of sales through several 
interviews.   We used a split of raw census data for convenience retailers:  using 
the 1995 household survey (PNAD), we were able to find four categories that 
encompass all employment (formal and informal) in the food retail sector:   
PNAD 411, 420, 421 and 422. 

The next step was to allocate all the employees in these four categories to the six 
food retail formats – since the survey split did not match exactly the formats 
depicted.  Using the number we had from associations for hypermarket and 
supermarket employees we were able to determine the residual employees in the 
422 category that belonged to minimarkets. 

Taking into account the split from wholesale and retail (out of the 1990 Annual 
Commerce Survey - PAC) we were able to allocate part of the 411 category into 
minimarkets and another part (the self-employed and unpaid) to the counter 
stores. 

Finally, an estimate of 15 percent of all street vendors (the 420 category) were 
allocated into vendors of food for home consumption and 90 percent of all street 
market workers (the 421 category) were allocated into street markets selling food 
for home consumption.  Both allocations were based on the fraction of relevant 
sub-categories.  The census had hours worked and monthly earnings for each of 
the categories and sub-divisions.  All that data was accordingly used in the 
study. 

For the U.S., industry associations, publications and census data were used – for 
instance, the National Association of Convenience Stores and Progressive Grocer 
data of employees were subtracted from the Employment, Hours Worked and 
Earnings data provided by the Department of Labor in order to estimate the 
number of employees working at mom-and-pop stores. 

Output 

For Brazilian figures on output, we relied on industry associations for volume 
retailers (hypermarkets and supermarkets) and for convenience retailers we used 
different approaches. 
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We estimated for street vendors, street markets and counter stores, through 
several interviews, what the net margin was as a percentage of sales that 
corresponded to the owners take-home pay; using this information, combined 
with the census data for monthly earnings and the number of workers of each 
category, we were able to calculate the annual sales figure. 

Minimarkets were split into two subsegments:  

¶ For one subsegment, sales were estimated using Nielsen’s relationship 
of sales at minimarkets and supermarkets/hypermarkets applied to the 
supermarkets/hypermarkets sales figure reported by ABRAS (Brazilian 
Supermarkets Association).  This sales figure allowed for an estimate of 
the number of employees in this subsegment, using ABRAS average 
sales per employee at minimarkets 

¶ For the second sub-segment, we took the remaining employees in this 
format and estimated their sales to match the sales per employee of a 
counter store. 

While the first segment might have an upward bias, the second one has a 
downward bias, minimizing the potential distortion to a level compatible with 
the other estimates used in the study. 

The final step was to have an internationally comparable value-added figure.  
Gross margins were taken as an approximation of the value-added in the 
retailing industry for both U.S. and Brazil and then adjusted for PPP. 

PPP 

PPP stands for Purchasing Power Parity and represents an exchange rate that 
reflects the price levels of selected products.  It answers the question of how 
much money has to be spent in order to get an equivalent set of goods in two 
countries.  The PPP figure is simply the division of the amounts needed for each 
country.  PPP can be as specific as needed and for the purpose of this study we 
used a food retailing PPP. To reach a single figure, we used a basket of 400 
comparable8 food products and collected their prices in the U.S. and in Brazil.  
The average of the product-specific PPP weighted according to their 
consumption in Brazil was used to construct the overall food retail PPP. 

                                                 

8  The comparable products were equivalent in terms of content, size/weight, packaging; their prices were 
collected in same format stores in comparable cities at both countries, in order to assure equivalent  
service levels 
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SEGMENTATION OF BRAZILIAN FOOD RETAIL* 1995

percent

* Excluding bakeries and specialty stores (butchers, etc.)
** This definition may differ slightly from common definitions due to data restrictions

*** This channel contains a small percentage of more advanced supermarkets 
Source: PNAD, ABRAS, Nielsen, McKinsey

Convenience formats /   
mainly traditional

Format segmentation:

•Hypermarkets: Food stores with more 
than 50 registers**
•Supermarkets: Food stores with 5 - 49 
registers
•Minimarkets: Food stores with 1 - 4 
registers***
•Counter stores: Food store with no 
registers, inside building
•Street vendors: People selling food on the 
street
•Street markets: Weekly (daily) markets, 
on the street
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percent of employees without valid working card**

* As a consequence of the split adopted, supermarkets and hypermarkets do not include informal workers
** Considering part of self-employed as informal (lower bound) and not considering self-employed completely (upper bound)

Source: PNAD, McKinsey
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LABOR PRODUCTIVITY RESULTS FOR FOOD RETAILING - 1995

Indexed to U.S. 1995 = 100

* Gross margin adjusted by food PPP
** Japan data for 1994, Korea data for 1993, both compared to U.S. 1992

Source: McKinsey
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BRAZILIAN LABOR PRODUCTIVITY BY FORMAT - 1995

Indexed to U.S. overall = 100

* Includes supermarkets and supercenters
** Includes convenience stores, specialty stores and mom & pops

Source: PNAD, ABRAS, interviews, McKinsey
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COMPARISON OF PROXIMITY OF BRAZILIAN AND U.S. SUPERMARKETS AND CAR PENETRATION - 1995

* Brazil 1993, U.S. 1992, CMSA: consolidated metropolitan statistical area
** 1994 data for U.S.

Source: ABRAS, U.S. Retail Census, McKinsey
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CAUSALITY FRAMEWORK - BRAZILIAN FOOD RETAIL Significant
Secondary
Undifferentiating

External factors
•External environments

–Fiscal/macroeconomic
–Factor prices
–Infrastructure
–Income level/distribution

•Product market
–Competition/concentration rules
–Trade/FDI
–Product regulations
–Other industries upstream or 
downstream

•Capital market
–Government ownership
–Corporate governance rules

•Labor market
–Labor laws/unionism
–Tax level/enforcement

Industry dynamics/nature of competition
•Exposure to best practice
•Domestic competitive intensity

Volume players
Past Future

Conv. players
Past Future

Source: McKinsey
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CAUSALITY FRAMEWORK - BRAZILIAN FOOD RETAIL (CONT.)

* Explaining > 30 percent of the overall productivity differences
** Explaining 10 to 30 percent of the overall productivity differences

*** Explaining less than 10 percent of the overall productivity differences
Source: McKinsey

Production process

–Capital/intensity and technology

–Scale of chain and store

–Labor trainability

•Operations

–Organization of functions and tasks

–Supplier relations

–Capacity utilization

•Product innovation

–Mix 

–Design for manufacturing
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CAUSES OF LABOR PRODUCTIVITY GAP AT VOLUME FORMATS - 1995

Indexed to U.S. 1995 = 100
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AUTOMATION LEVEL: BRAZIL VS. U.S.

* POS = Point of Sale
** Lower bound: independent stores and chains up to 10 stores, upper bound: chains with more than 10 stores

Source: Interviews, PNAD, ABRAS, EAN Brasil, Supermercado Moderno, Retail Workers' Union, Food Marketing Institute, McKinsey 
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Source: Interviews, McKinsey 

SUPPLIER RELATIONS IN BRAZIL
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* Based on interviews with two representative Brazilian volume players
** Including taxes (for both countries)

Source: Interviews, Food Marketing Institute, Progressive Grocer,  McKinsey
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* Chain stores only
** Chain and non-chain stores; average volume format store size in Brazil is half of average U.S. volume format store size

Source: ABRAS, Progressive Grocer, McKinsey 

SCALE AND CAPACITY UTILIZATION

Average number
of stores*

Market share of chains 
in volume market

Chain scale
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DOMESTIC COMPETITIVE INTENSITY
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FACTOR PRICES

* POS = Point of Sale; prices for minimal configuration
Source: Interviews, PNAD, ABRAS, EAN Brasil, Supermercado Moderno, Retail Workers' Union, McKinsey

Automated POS* cost vs. 
cashier monthly wages
US$

Pay back
months

5.800

2.200 2.200

180 205 280

1992 1995 1997

108

36
27

1992 1995 1997

Exhibit 15



17

SA-P-ZXW-198-980211

POPULATION DENSITY ANALYSIS - 1995

million inhabitants

2

156

1117

36

At least 30% of the 
population could not 
be reached by an 
advanced format 
player  

Source: PNAD, McKinsey

Total 
population

Rural
areas

Urban
north

Very small 
towns

Population in 
medium / high 
density areas

< 3 inhab./km2
towns w/

< 2000 inhab.

Population in low density areas

Exhibit 16



18

SA-P-ZXW-198-980211

70
88 88 88

11

817

COMPETITIVE POSITION OF TRADITIONAL RETAILER - PRICE LEVELS
Indexed to super/hyper = 100 

* ICMS, PIS, COFINS, taxes on profit
** ALDI has 90% of private labeling

Source: Interviews, McKinsey
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LABOR PRODUCTIVITY IMPROVEMENT POTENTIAL IN FOOD RETAIL
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POSSIBLE FUTURE SCENARIO
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Source: McKinsey
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SOURCES OF OUTPUT GROWTH IN FOOD RETAIL OVER NEXT 10 YEARS

Indexed to Brazil current output = 100; percent CAGR

21

163

10

100

142

0
32

Source: McKinsey

Current 
output

Increase 
capacity 
utilization

Optimize 
processes 
without 
new capital

Optimize 
processes 
with new 
capital

Total feasible 
output from 
current 
facilities

Output
in 10 
years

New 
capacity

Output growth of current facilities

(2.8%)

(0.8%)
(1.4%)

Exhibit 21



23

SA-P-ZXW-198-980211

INVESTMENT REQUIRED FOR OUTPUT GROWTH IN FOOD RETAILING OVER NEXT 10 YEARS
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Residential Construction 

EXECUTIVE SUMMARY 

The construction industry is very significant within the Brazilian economy in 
terms of share of GDP and employment.  It is quite likely that it will continue 
to grow as Brazil increases its growth rate and requires increased investments 
in industrial and commercial buildings, infrastructure and housing.  This 
suggests a positive outlook for the construction business in Brazil.  

The Brazilian construction industry’s overall labor productivity is at 32 
percent of that of the U.S., with the heavy construction segment at 51 percent, 
the commercial segment at 39 percent and the residential segment at 35 
percent.  Detailed causal analysis focuses on the residential segment. 

At the production process level, inefficiencies in both design for 
manufacturing and in organization of functions and tasks are the main causes 
for the labor productivity differences. The main causal factors explaining why 
productivity improvements have not been implemented are low competitive 
intensity, macro economic instability, lack of construction financing, and an 
underdeveloped supply chain. 

There is a high potential for productivity improvement over the next 10 years.  
Output is expected to grow at 10 percent per year creating between 1.7 to 2.1 
million new jobs in the residential construction segment.  

INDUSTRY OVERVIEW 

The construction industry is a very significant component of the Brazilian 
economy, accounting for 8.0 percent of GDP and 6.1 percent of employment 
in 1995  (Exhibit 1).  The industry suffered heavily during the years of 
macroeconomic instability.  Between 1986 and 1995, construction GDP grew 
from US$ 41.7 to 55.0 billion, only 2.8 percent per year, much of this growth 
taking place after 1992.   Employment in turn grew from 3.7 to 4.2 million 
employees, or 1.3 percent per year (Exhibit 2).  Prospects are that it will grow 
much faster as Brazil engages in a faster growth path. 

The construction industry can be divided into three segments according to the 
final product: heavy, commercial and residential.  We chose to focus the study 
in the residential housing segment because it is the largest in terms of share of 
GDP, employment and informality  
(Exhibit 3). 
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Informality is a very important factor in understanding the residential 
construction industry since it represents a large share of total employment. 
Residential construction is characterized by a group of companies using 
outmoded production processes, resulting in low productivity.  This group 
can remain in business in part because its low productivity is compensated for 
by evasion of both taxes and social benefits.  We measured the size of this 
group by the total number of workers reported as self-employed, employed 
without a working card, or unpaid in this industry (about 80 percent). 

Most of the construction labor force is employed by subcontractors who are 
outsourced by the general contractors (typically formal organizations).  The 
subcontractors can be divided into two groups: special trade contractors 
(larger and more specialized) and laborers (self-employed workers and 
workers in companies with one to five employees). Within the residential 
construction segment, the case study focuses on the value-added and 
employment generated by the subcontractors and general contractors  
(Exhibit 4). 

There are five different formats in residential construction, as described in  
Exhibit 5: 

¶ Multi-family home (MFH) horizontal: buildings with less than five 
stories and no elevators. 

¶ Multi-family home (MFH) vertical: more than five stories with 
elevators. 

¶ Single-family home (SFH) model: houses offered with a few 
standard formats to choose from. 

¶ Single-family home (SFH) custom: houses with unique customized 
design. 

¶ Remodeling: includes a wide range of services ranging from 
painting to renovation and is applicable to all types of residential 
construction 

After this industry overview, we present an explanation of the measurement 
and the labor productivity results; the analysis of the causal factors that 
explain the productivity gap; output and employment growth scenarios and 
proposed recommendations to close the measured productivity gap. 

LABOR PRODUCTIVITY MEASUREMENT AND RESULTS 

The construction sector case presented significant challenges in the 
measurement of productivity results.  Aggregate data is difficult to gather 
and make consistent across countries.  Formats are somewhat different, few 
companies track productivity measures, the line where construction stops and 
construction supplier begins is difficult to establish, and there is a lot of 
informal activity. 
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Labor productivity measurement 

The study measures productivity at three levels: overall construction, by 
segment and by residential format. The first two are in value-added (PPP) per 
hour, the last in square meters per hour (physical measures) adjusted for 
quality, content and vertical integration (see the Methodology Appendix for 
further details). 

We gathered aggregate data from many different sources and checked and 
calibrated the data for consistency with visits to construction sites and 
interviews with specialists.  We found that the data coming from the visits to 
construction sites was very consistent with the aggregate data that we were 
using.  This helped us to feel confident that the final results give the right 
message, even though many numbers are only accurate within plus or minus 
10 percent. 

Labor productivity results 

The overall construction industry in Brazil is at 32 percent of U.S. labor 
productivity levels, with the heavy construction segment at 51 percent, 
commercial at 39 percent, and residential, characterized by a strong presence 
of informality, the lowest at 35 percent (Exhibit 6). The average for the total 
Brazilian industry is below the relative productivity of each segment because 
the lowest productivity segment (residential) has a higher percentage of 
employment in Brazil than in the U.S. (Exhibit 3). 

Within the residential segment, single-family home, characterized by a large 
presence of informality, is the lowest at 28 percent.  Multi-family home, 
characterized by the presence of organized companies, is the highest at 54 
percent and remodeling is in the middle at 42 percent. These results were 
obtained after adjustments for quality, content, and vertical integration. 
Without these adjustments, residential construction productivity would be at 
26 percent of U.S. level, rather than 35 percent.  The adjustments were 
necessary to make the square meters comparable between Brazil and U.S. 
(Exhibit 7). 

 

CAUSES FOR DIFFERENCES IN LABOR PRODUCTIVITY AT THE 
PRODUCTION PROCESS LEVEL 

At the production process level, design for manufacturing, and organization 
of functions and tasks are the main reasons for the labor productivity gap in 
residential housing.  Scale, capital intensity, and product mix are also 
relevant, but less important for explaining the gap.  Blue collar trainability did 
not turn out to be a constraint to productivity improvement (Exhibit 8). 

We visited fourteen sites in the U.S. and Brazil and discussed a few more 
examples during interviews with 18 general contractors. The process we went 
through is explained in Appendix 1. 
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¶ Design For Manufacturing (DFM). Design for manufacturing in 
construction involves adopting a design for low cost by using 
standard materials, modularity, economically-viable prefabricated 
materials, optimal layout, and by reducing interference between 
different phases of the construction process.  DFM changes the 
Construction Process From Craftsmanship to assembly (please see 
Box “Illustration of the Impact of Improvements in DFM and 
Organization”),  explaining about 40 percent of the productivity gap 
(25 points). Approximately 60 percent of it is due to design planning 
(use of prefabricated materials and reduction of interference) and 
can be solved with changes at the company level that can be 
implemented at any time. The remaining 40 percent is due to the use 
of standard materials and modularity, requiring structural changes 
in the industry that would take a long time (Exhibit 9). 

¶ Organization of functions and tasks. Organizational differences are 
related to project/task management, use of subcontractors, and 
special trade development (see Box). Organization explains about 30 
percent of the productivity gap (20 points). Approximately 50 
percent is due to project/task management (resource utilization 
planning, incentives and methods) and use of subcontractors, which 
could be solved with changes at the company level and implemented 
in the short-term. The remaining 50 percent are due to special trades 
development, which would require structural changes in the 
industry. 

  Use of adequate subcontractors is a key factor for productivity 
improvement in construction as we see in an example of the SFH 
custom format.  In Brazil, an architect was managing the 
construction of a house using the same seven people from the 
beginning to the end of the construction.  In the U.S., a general 
contractor was managing the construction of many houses at the 
same time, with a productivity level more than five times higher 
than the Brazilian architect, subcontracting all the tasks to 30 
different special trade contractors.  Each special trade contractor 
would come to the site when their specific task was required.  
 
Outsourcing the different tasks to special trade contractors has many 
advantages as can be seen in Exhibit 10.  However, in Brazil one of 
the key reasons for outsourcing is the lower social cost of the 
subcontractors who do not pay all the benefits that the formal 
employers have to pay by law.  Outsourcing in the U.S. has many 
more productivity benefits than in Brazil, where special trade 
companies are fewer, have lower quality, lower training levels, less 
specialization, and use more complex methods.  This supports the 
fact that the current state of development of special trade in Brazil 
can explain part of the labor productivity gap (Exhibit 11). 
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BOX: ILLUSTRATION OF THE IMPACT OF IMPROVEMENTS IN 
DFM AND ORGANIZATION 

A specific example of the impact of DFM and organization on labor 
productivity is that of a Brazilian company that embarked on a productivity 
improvement program aiming to reach U.S. productivity levels (Exhibit 12). 

This company went through the first two steps and one remains to close the 
gap. 

1.  Organizational improvements increased productivity from 14 to 20 
m2 per thousand hours. They involved resource utilization 
planning, simplification of current processes, training of the labor to 
use new and better methods, and changing payment incentives 
from per hour to per task. 

2.  DFM improvements increased productivity from 20 to 44 m2 per 
thousand hours.  These involved reduction of interference between 
different phases and use of economically viable prefabricated 
materials (e.g. dry walls, horizontal shafts, fiberglass bath tubes).  
This step represented a revolution in the way the company 
approached construction: assembly versus craftsmanship. 

3.  In order to achieve U.S. productivity levels for similar construction 
projects, the company would need to use subcontractors.  They 
subcontracted only 10 percent of the labor because they had a policy 
of retaining the labor they trained.  The company would also need 
to use cranes and elevators, which did not make sense economically 
in a self-financing, slow-pace construction project.  They would also 
have to continue the DFM implementation. 

This example reinforces the argument that a significant part of the 
productivity gap could be solved with changes at the company level and 
therefore could be implemented in the medium-term. 
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¶ Scale.  The scale of housing projects explains approximately 15 
percent of the productivity gap (10 points). This corresponds to a 25 
percent cost difference in the SFH model format, which provides 36 
percent of total area built (Exhibit 14). 

Specific examples also serve to illustrate the difference between U.S. 
and Brazilian SFH model format (Exhibit 15). 

• In the U.S., the customer could choose from several options that 
could be seen in a show room before being built and at least 50 
houses were being built simultaneously to allow  better 
coordination with suppliers and  higher utilization of 30 
subcontractors 

• In Brazil, only four houses were being built simultaneously with 
seven people working from start to finish.  Materials were bought 
as needed, compromising coordination with suppliers. 

¶ Capital Intensity.  Capital intensity explains roughly 7.5 percent of the 
gap (five points).  Brazilian construction companies use less and 
lower-performing equipment and tooling than U.S. companies, since 
they can substitute for it by using cheap labor.  Manual energy 
substitutes for mechanical and electrical energy, but is slower and 
has lower capacity (Exhibit 16). 

¶ Product mix. Lower penetration of highly-productive and low-cost 
MFH horizontal format in Brazil in comparison to the U.S. explains 
7.5 percent of the labor productivity gap (five points).  We will 
discuss the issue of product mix further in the recommendations 
section. 

¶ Blue collar trainability.  Blue collar trainability does not seem to 
impact productivity, in spite of lower education level (Exhibit 16).  
Productivity is a function of the sophistication of the methods being 
used rather than the execution of the work itself. 

As an example, a Brazilian company did not face problems with 
their less-educated labor force while trying to reach U.S. 
productivity levels.  They implemented DFM and organizational 
improvements through the provision of 60 to 100 hours of training 
per employee per year (Exhibit 17).  The training was a challenge but 
paid off with the higher productivity achieved by the employees. 

Another example could be taken from the comparison of two 
subsidized housing construction projects in Brazil and U.S..  In the 
U.S., there was a significant presence of foreign workers with a 
background in agriculture who did not speak English.  In Brazil, 
many of the workers were also of similar background and illiterate.  
The U.S. construction site turned out to be much more productive 
than the Brazilian one.  The operational and organizational systems 
in place seem to be more important than the intrinsic education that 
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someone brings to the job in determining labor productivity at the 
production process level (Exhibit 18). 

 

CAUSES FOR DIFFERENCES IN PRODUCTIVITY AT INDUSTRY 
DYNAMICS AND EXTERNAL FACTORS LEVELS 

Nature of competition 

At the industry dynamics level, both the low domestic competitive intensity 
and the scant exposure to best practice are important causes for the 
productivity gap (Exhibit 19). 

¶ Lack of domestic competitive intensity. The lack of competition is 
suggested by the high margins in the sector.  These margins are 
decreasing and seem to have occurred because of huge unmet 
demand and barriers to entry, such as access to capital, need for local 
knowledge (e.g. allows better relationship with authorities and 
special trade contractors and deeper knowledge of construction 
codes), and unstable macro environment.  

Another fact that supports lack of competition is the contract format 
that in Brazil are usually “cost plus,” which reduces incentives for 
methods and productivity improvement, while in the U.S. they are 
usually “fixed price” with performance bonds1.  As local competitive 
intensity increases, Brazil should move to the U.S. contracting 
practices (Exhibit 20). 

¶ Lack of exposure to best practice.  Lack of exposure to best practice 
happened because very few local companies searched outside Brazil 
(i.e. in the U.S. and Europe) and adapted foreign technology to local 
reality.  Furthermore, the challenge of adaptation to local reality is a 
barrier for international best practice to come into Brazil (Exhibit 21). 

External factors 

At the external factors level, the macroeconomic environment and the stage of 
development of up and down stream industries are the main causes for the 
labor productivity gap. Labor laws, factor prices and product regulations are 
also relevant, but less important than the causes above. 

¶ Macroeconomic instability. Macroeconomic instability was an 
important cause of low productivity in the past.  The instability did 
not create an environment in which companies would be willing to 
invest in technology to improve productivity.  Five point gains in 

                                                 

1  Performance bond is insurance that the general contractor has to buy that insures investors (banks 
and equity holders) that the project will be completed even if the general contractor fails 
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productivity were meaningless when compared to possible 30 
percent savings in material costs if bought with the right timing.  In 
addition, the companies did not want to invest in training labor, 
given the high turnover and uncertainty about future projects. 

¶  Macroeconomic instability also impeded the establishment of a 
mortgage and construction finance market due to high interest rates, 
lack of long-term financing, corrosion of wages, higher risk in 
entering the market and difficulty implementing fixed price 
contracts.  
 

¶ When financial capital is not available, construction is 25 percent less 
productive than it would be with no constraints on financing 
(Exhibit 22). We measured the impact of the availability of financing 
on productivity by comparing similar constructions with a capital 
constraint (paid for precemeal by the buyers) with others that could 
be paid for all at once (eg. with financing provided by the developer 
or investors).  The lack of financing slows construction and therefore 
creates a disincentive for using mechanization, planning, and DFM, 
as discussed below: 

• Mechanization. The equipment is leased per month.  In slow-pace 
construction, the equipment cost becomes too high (not being an 
economic substitute for labor) and its advantage of helping to 
finish the project sooner does not exist. 

• Planning.  Planning is important to make sure everyone is being 
fully utilized at the right moment. Costly delays occur if a 
subcontractor or materials are not on time.  In slow-pace 
construction, this does not make much difference since there is 
more than enough time for construction. 

• DFM.  There are fewer reasons to gain speed or simplify the 
construction if time is not an issue. 

¶ Other industries up and down stream.  The low penetration of 
prefabricated materials is an important cause for the productivity 
gap, since use of prefabricated materials contributes to increased 
labor productivity. In Brazil, pre-fabricated materials still have high 
costs constraining their penetration and consequently leading to the 
use of lower productivity methods (Exhibit 23 and 24). 

Furthermore, in Brazil, the construction material industry is highly 
concentrated (e.g. 4 producers of steel, 3 of aluminum, 1 of glass and 
15 of cement, with the major one having 42 percent market share), 
reducing construction companies’ bargaining power in dealing with 
them.  This situation contributes to reduced customer focus by the 
material suppliers (development of high productivity “pre-
fabricated“ solutions) as well as to higher prices that constrain 
output. 
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¶ Product regulations.  In terms of product regulations there are three 
dimensions to consider: zoning laws, construction codes, and 
performance bonds.   

• Zoning laws can be a barrier to productivity improvement since 
they do not allow large-scale construction in some locations.  This 
creates incentives for low-productivity, informal approaches. 

• Construction codes are prescriptive rather than performance 
driven.  For example, instead of defining the performance 
requirements of a wall (e.g. strength, thermic and acoustic 
insulation) the codes defines its thickness.  Forced compliance 
with the codes does not allow the development of more 
productive solutions that would meet all the performance 
requirements. 

• Performance Bonds are widely disseminated in the U.S. stimulating 
broader use of project/task management to keep the budget 
under control and consequently reduce insurance costs.  This cost 
varies between 0.5 and 2.0 percent of the construction cost, 
depending on how well the construction company is rated by the 
insurer.  The absence of performance bonds in Brazil implies 
lower external incentives for the pursuit of higher productivity 
approaches and organizational forms. 

¶ Factor prices.  Brazilian general contractors use less (and worse) 
equipment and prefabricated materials because of the low cost of 
labor and the high cost of capital (Exhibit 25).  Although capital 
intensity was not found to be important at the production process 
level, when we add the impact of prefabricated materials, factor 
prices turn out to be a relevant issue. 

¶ Tax level/enforcement.  The uneven level of social cost enforcement 
across formal and informal companies creates distortions in the 
labor market.  It is a barrier which takes the pressure away from 
special trade companies to achieve high productivity.  The current 
special trade companies are more in the business of providing low-
cost labor (by not paying all the social benefits) than in the business 
of competing through maximizing productivity.  Increasing labor 
productivity is viable and a good business practice as can be seen in 
Exhibit 26.  Due to much higher material and labor costs, informal 
companies cannot compete with best practice formal companies 
despite partial tax and social cost evasion.  However, it takes time to 
reach high productivity and no formal player would be able to 
compete during the low productivity stage.  This applies to general 
contractors as well as subcontractors.  Therefore, informality does 
not prevent productivity growth in this sector, but it does slow it 
down measurably. (Please see Box - “Social Cost as a Barrier to 
Improving Productivity”). 
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SOCIAL COSTS AS A BARRIER TO PRODUCTIVITY 
IMPROVEMENT 

As can be seen in Exhibit 27, productivity depends on the improvement or 
innovation of old methods and materials. These improvements and 
innovations then need to be taught to the blue collar workers.  This training 
requires civil and construction engineers (or experienced technicians) who can 
learn from best practice and adapt the current methods and materials in order 
to achieve higher productivity.  Most of these qualified workers are in formal 
companies that pay high social costs and keep only the best.   

Most special trade firms in Brazil are in business because they have a lower 
social cost than formal general contractors. Lower social costs are  a 
competitive advantage and come from evasion of social benefits required by 
law.  In this situation they are liable to be sued by their current employees to 
pay what we are calling the social liability in Exhibit 28.   

The way the market deals with this situation is that the employers of the 
special trade workforce are also less educated individuals who live close to 
the workers and have some type of social arrangements that decrease their 
risk of being sued.  Educated individuals are less willing to face this situation 
and therefore are not eager to organize competing special trades firms.  

The magnitude of evasion of social costs can be roughly estimated.  If we 
consider that formal employment is characterized by contribution to social 
security, only 1.4 million out of 4.2 million construction workers were 
formally employed in 1995.  This would suggest up to 2.8 million workers in 
illegal employment relationships including unpaid workers, employees 
without a working card, and a share of self-employed.  

The market is already paying more to the more qualified (employers and 
employees with working card) and less to the other three groups mentioned 
above.  This is supported by higher education of the highest paid in Exhibit 29 
as well as through our interviews during which we realized that the most 
productive construction workers were in formal companies. If social benefits 
were equally enforced, the best companies would still have to pay more to 
attract the best and most productive.  However, there would be no barriers 
for the qualified people to form small special trade companies and train its 
unskilled labor to gain productivity.  This would create a real productivity 
based,  competitive advantage.  These companies would then be in the 
“maximizing productivity” business rather than in the “social benefits 
evasion” one. 
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FUTURE OUTLOOK: OUTPUT AND EMPLOYMENT GROWTH 

Exhibit 29 shows the barriers that were identified which will persist into the 
future and may limit productivity growth of the residential construction 
sector.  The primary factors are other industries upstream, which refers to the 
suppliers of prefabricated materials, and macroeconomic instability, which 
incorporates the small mortgage market.  Secondary points are the product 
regulations, tax level/enforcement, and factor prices. 

To estimate the productivity gains possible over 10 years, we created two 
scenarios (Exhibit 30).  In the base case productivity grows by 4 percent per 
year (as Korea approximately did in the past ten years).  In the optimistic case, 
we split construction companies in two groups, best practice and others.  Best 
practice productivity grows by 10 percent (half of what the best Brazilian 
company achieved) while the others grow by 3 percent (productivity growth 
in Brazil between 1990 and 1995 for overall construction).  In the optimistic 
case, best practice achieves a 35 percent market share over 10 years.  The 
difference in productivity growth of the two scenarios can be interpreted as 
the difference between enforcing taxes evenly across the board or not. 

Most of the productivity improvement will come from initiatives not related 
to the use of capital and automation (Exhibit 31).  It will happen through 
organization of functions and tasks and design for manufacturing as 
discussed in the causality section of the case. 

Output could grow about 10 percent per year for 10 years assuming GDP 
growth of 8.5% (as discussed on the Synthesis Chapter). This is supported by 
reform of the home financing system, the huge residential housing deficit 
created during the years of instability, declining interest rates, declining 
construction costs, and increasing income per capita. 

¶ The new home financing system being proposed should increase 
supply of home financing.  It will include a secondary market, for 
mortgage bonds freely negotiated credit terms, and rapid 
repossession of mortgage property.  These conditions should 
increase both funds being directed to this product as well as credit 
acceptance by banks (Exhibit 32). 

¶ Unmet demand for homes is already very high at 13 million units.2.. 
This supply gap would take more than 10 years to close, even if 
output grows by 10 percent per year (Exhibit 33).  However this gap 
could increase if we consider other factors like declining interest 
rates and declining construction prices (consequence of productivity 
gains and competition) as well as increasing income per capita. 

                                                 

2 Our definition of the housing deficit includes both the need for new construction and the need for 
remodelling. This definition is therefore consistent with the scope of the study. 
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This 10 percent output growth potential is also supported by the Korean 
example, where overall construction grew by 10 percent per year (1980-94) 
while their income per capita grew from PPP 3,600 to 10,800. Brazil has the 
potential for similar development. 

We estimate residential construction to have US$20 billion in capital stock.  
This estimate is based on the assumption that 10 percent of residential 
construction value-added (US$40 billion per annum) is spent on equipment, 
and that only 50 percent of the companies use equipment (the remaining 50 
percent do not use it because of the slow pace of construction). 

Assuming an average equipment lifetime of 10 years, the cumulative 
depreciation over the next 10 years is US$20 billion (Exhibit 34).  Another 
US$20 billion will be needed to improve labor productivity (i.e. equipment for 
the contractors currently not using equipment).  This will occur as 
construction financing becoming available.  US$30 billion will be needed to 
increase construction capacity.  This adds up to a total requirement of US$70 
billion in capital investment for the next ten years. 

We expect most of this capital to come from national sources given that the 
current presence of FDI in residential construction is minimal.  Imports might 
make up a 20 percent share in the total equipment used, given that some of 
the more advanced types are not available in the country. 

Assuming the 10 percent output growth, employment should grow 
substantially: between 1.7 and 2.1 million jobs should be created depending 
on productivity growth scenarios (Exhibit 30). 

RECOMMENDATIONS 

Going forward, improvement in residential productivity will depend strongly 
on the availability of financing for new construction, on the provision of 
better materials by the suppliers, and on the development of more and better 
special trade contractors.  Improvements in this industry are critical, since it 
provides goods making up a large share of lower income consumption and 
employs many low income earners. As demonstrated in Exhibit 35, 
improvements would come both from increased productivity within formats 
and a change in format mix. The highly productive MFH-horizontal format, 
which provides a large share of low income housing in the U.S., has a much 
smaller penetration in Brazil. More accessible housing in Brazil is instead 
supplied in the SFH model format, which has substantially lower 
productivity, and, therefore, higher costs. We discuss below what the 
government and companies can do to improve the performance of the sector. 

¶ Government policy 

• Assure macroeconomic stability to support investments in 
technology and methods that improve productivity 
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• Continue reforming the mortgage market.  This will support 
construction financing and the implementation of more 
productive methods for fast and large-scale construction 

• Ensure that enough land will be available for large-scale formal 
residential construction.  Consider that infrastructure 
investments, such as sanitation and transportation will be a 
necessary prerequisite for growth in residential construction 

• Change focus of construction codes to become performance 
driven and support standardization of components 

• Ensure competition among material suppliers to bring more pre-
fabricated materials and more productive construction solutions 
to local contractors 

• Create equal opportunities for the different companies by 
simplifying tax and social charges and enforcing uniformily. 

¶ Company policy 

• Implement internal processes that improve project/task 
management and make designs more efficient to build 

• Take advantage of product opportunities in MFH horizontal and 
SFH model (Exhibit 36 and 37) 

• Foster development of special trade companies by providing 
adequate training and stimulating good technicians to become 
new special trade contractors 

• Put pressure on material suppliers to provide systems that are 
simpler to assemble on site 
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METHODOLOGY APPENDIX 

The study measures productivity at three different levels: 

¶ Overall construction industry. Output measured as value added 
adjusted by the construction PPP and input measured as the  
number of hours worked. 

¶ Heavy, commercial and residential construction segments.  Output 
measured as segment value added adjusted by the segment PPP and 
input measured as the number of hours worked. 

¶ Residential construction formats. Output measured as total area 
created (in square meters) adjusted for quality, content and vertical 
integration differences and input measured as number of hours 
worked. 

The complex measurement of the construction case was handled in three 
steps: 

¶ Allocation of value-added and employment to segments  

¶ Adjustment of value-added by overall construction and segments 
PPPs. 

¶ Adjustment of square meters for quality, content, and vertical 
integration. 

Allocation by segment   

Data regarding value, value added and employment by segment for the 
Brazilian construction industry does not exist. We developed a model that 
used data from many different sources including the Census of 1985, Pesquisa 
Anual da Indústria de Construção (PAIC 1994), Household Survey (PNAD), 
National Accounts by IBGE, and “Overview of the Latin American 
Construction Industry” by Technomic Consultants International.   

A logical flow was established linking value (gross fixed capital formation), 
value added and number of employees by using value-added to value and 
value-added per employee ratios. These data had to fit together and make 
sense.  The end results of residential construction in particular were checked 
against site visits and were consistent with them. 

PPPs   

Value-added was adjusted for the overall construction industry and for each 
segment through specific PPPs in order to make results comparable across 
countries.  André Hofman’s 1980s PPPs were deflated to 1995 levels by using 
applicable price indexes:  
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¶ GDP.  Índice Geral de Preços - DI from Fundação Getúlio Vargas 
(Brazil) and Consumer Price Index (U.S.) 

¶ Residential and Commercial Construction.  Índice Nacional de Custo da 
Construção - FGV (Brazil) and Bureau of Census houses under 
construction (U.S.) 

¶ Heavy Construction.  Índice de Custo de Pavimentação - FGV (Brazil) 
and Federal Highway Administration, composite (U.S.) 

¶ Construction GDP.  Weighed average between residential, 
commercial and heavy. 

Square meter adjustments  

Vertical integration was estimated to be 42 percent higher in Brazil when 
compared to the U.S. based on the aggregate comparison of the value to 
value-added ratio.  The impact of quality was estimated to decrease Brazilian 
productivity by 25 percent given the share of construction costs of additional 
items added to an average American home that are rare in Brazilian ones.  
Content adjustment was estimated at 20 percent by the fact that an average 
Brazilian home is smaller, with smaller rooms that add more walls per square 
meters (Exhibit 8). 

The main reasons driving the need for adjustments were: 

¶ Quality.  There is a higher penetration of air conditioning, carpet, 
insulation (thermic  and acoustic) in U.S. construction. 

¶ Content.  Brazilian houses are smaller, having more walls, more 
bathrooms and more kitchens per square meter. 

¶ Vertical integration.  Brazilians do more construction on site, while in 
the U.S. there is a higher penetration of prefabricated materials that 
are only assembled on site. 

The results of the construction site visits were a confirmation of the aggregate 
data that we used for the U.S. and for Brazil.  The physical productivities were 
consistently around the aggregate average that we had for U.S. (96 
m2/thousand hours) and for Brazil (25 m2/thousand hours). 
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APPENDIX 1: METHODOLOGY TO QUANTIFY THE PRODUCTION 
PROCESS CAUSALITY 

We visited fourteen sites in the U.S. and Brazil, and discussed a few more 
examples during interviews with eighteen general contractors.  For each case, 
we collected data regarding (Exhibit 39): 

¶ Physical productivity (in square meter per hour) 

¶ Product characteristics: 

• Type of construction 

• Total area per unit 

• Number of units 

• Number of floors 

• Construction costs per square meter 

¶ Company characteristics: 

• Use of special trade 

• Use of crane 

• Location 

• DFM stage 

• Project/task managemnt stage 

By making reasonable pared comparisons and using some judgment, we were 
able to create examples that represent the average of each format in each 
country. These comparisons also allowed us to understand and roughly 
quantify each reason for the labor productivity gap (Exhibit 40). 

After that, each comparison was discussed with construction specialists who 
had been through productivity improvement processes for their own 
companies. This process acted as a check for the previous analysis. 
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Exhibit 1

PARTICIPATION OF THE CONSTRUCTION INDUSTRY IN THE ECONOMY

Source: IBGE, Statistical Abstract, National Statistics Office - Korea, Global Competitiveness Report 1996, McKinsey

GDP

Employment

Share of GDP and employment - 1995
Percent

3.6

8.0

14.1

6.1

6.1

9.3

U.S.

Brazil

Korea



2

SA-P-ZXW-198-980214

Exhibit 2

PARTICIPATION OF CONSTRUCTION IN THE ECONOMY – GDP AND EMPLOYMENT  

Source: IBGE, Contas Nacionais, U.S. Department of Commerce, Central Bank of Brazil
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Exhibit 3

CONSTRUCTION SEGMENTS  - 1995

Source: IBGE, U.S. Statistical Abstract, National Statistics Office - Korea, McKinsey
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Exhibit 4

THE RESIDENTIAL CONSTRUCTION INDUSTRY CHAIN - CASE SCOPE

Source: Interviews
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Exhibit 5

RESIDENTIAL CONSTRUCTION FORMATS - 1995

Percent

* Remodeling converted into square meter equivalent by construction materials consumption 
Source: IBGE, Statistical Abstract, Technomic, McKinsey
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Exhibit 6

LABOR PRODUCTIVITY - 1995

Value added at PPP/hour indexed to U.S. = 100

* M2/thousand hours adjusted for quality, content and vertical integration
Source: IBGE, Statistical Abstract, Technomic, McKinsey
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U.S. Brazil

U.S. Brazil

U.S. Brazil

35
100

U.S. Brazil

39
100

U.S. Brazil

51
100

U.S. Brazil
Construction 
industry

32
100

U.S. Brazil

27
78

U.S. Brazil

45
115

U.S. Brazil

69
135

U.S. Brazil

Commercial

Heavy

Residential

Indexed to U.S. overall 
construction

Indexed to U.S. 
segment 
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Exhibit 7

LABOR PRODUCTIVITY ADJUSTMENTS - RESIDENTIAL CONSTRUCTION

M2/thousand hours indexed to U.S.=100

* More complex design and in more quantity (maid, social)
Source: Site visits, interviews, McKinsey

7

10

35

26

8

Estimated 
Causes

M2 of 
residential 
construction 
per hour

Quality Content Vertical 
integration

Value 
added at 
residential 
PPP

•Air 
conditioning
•Insulation
•Carpet

•Smaller 
home area
•More walls 
per M2

•Bathrooms* 
and kitchens

•Use of pre-
fabricated 
materials
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Exhibit 8

CAUSAL FACTORS FOR DIFFERENCES IN LABOR PRODUCTIVITY IN RESIDENTIAL CONSTRUCTION

* Explaining > 10 percentage points of the overall productivity differences
** Explaining 3-10 percentage points of the overall productivity differences

*** Explaining 0-3 percentage points of the overall productivity differences
Source: Interviews, McKinsey

Significant *

Secondary**

Undifferentiating***

Production 
process

Factors

•Production:
–Capital intensity
–Scale
–Blue collar trainability

•Operations:
–Organization

·Project/task 
management

·Special trade 
development

–Supplier relations
–Capacity utilization

•Product innovation:
–Mix
–Design for manufacturing

·Design planning
·Standard materials and 
modularity

Importance Reasoning

•SFH model does not take advantage of scale

•Use of prefabricated materials, eliminate 
interface between 2 different phases (e.g. 
installation planning)

•Resource utilization planning, methods, 
incentives, use of subcontractors
•Fewer and with lower quality
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LABOR PRODUCTIVITY GAP BRAZIL VS. U.S. – PRODUCTION FACTORS

M2/thousand hours worked
Indexed to U.S. = 100

* Requires structural changes in the industry
Source: McKinsey

10
5

5

10

10

35

100

15

10

Long term*

Brazil DFM Organization Scale Capital 
intensity

Mix U.S.

Special trades development

Project/task management

Standardization of materials and modularity

Design planning 
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Exhibit 10

90

16

U.S. Brazil

ORGANIZATION - USE OF SUBCONTRACTORS

* Use of subcontractors and special trade development
Source: Interviews

U.S. Brazil
• Higher utilization of labor

• Specialization

• Task incentive
(not paid by the hour)

• Access to adequate labor

• Less overhead

• Keep track of technology
(eg., materials)

• Lower social cost

100%

DFM

Outsourcing*

Adjustment

Percent 
outsourced 95 0

Description of team:

Why companies outsource

50

30

10

Low frequency

High frequency

Labor productivity for SFH - custom construction
in M2/thousands of hours

10 Project 
management

Brazil: 
U.S.:

7 employees, full time, beginning to end, 12 months
30 special trade contractors, coming at different 
stages, average of 5 FTEs per day, 5 months
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Exhibit 11

ORGANIZATION - SPECIAL TRADE DEVELOPMENT AND EMPLOYMENT STRUCTURE

* Percent of employment in construction
Source: Interviews

40%

36%

24%*

General 
contractors

Special 
trades

Laborers

U.S.

51%

27%

22%

Brazil Brazil vs. U.S.

•Fewer
•Less trained
•Lower quality
•More complicated 
methods
•Less organized as 
formal professional 
companies
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Exhibit 12

CAUSES OF PRODUCTIVITY EVOLUTION FOR A MAJOR MFH-VERTICAL 
CONTRACTOR IN BRAZIL

M2/thousand hours

* Vertical integration, quality and content
** Pre-fabricated materials

*** Labor productivity of a similar  building: MFH vertical, number of floors and size of units
Source: Interviews, McKinsey

EXAMPLE

6

18

15

6

5
7
6

14
20

44

77

1987

12

52

36

Adjustments*

MechanizationDesign

Use of subcontractors

PFM**

DesignProject 
management

DFM
•Design
•Pre-fabricated 
materials

Organization
•Project 
management
•Use of contractors

Capital intensity
•Mechanization

100%

1990 1994 Goal***
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SCALE - SFH MODEL*

US$ Thousands at GDP PPP 

* Example: row house, 110 M2

Source: Interviews with construction companies, McKinsey 

ESTIMATE

48 40 36

37
31

28

15

14
12

8

7
5

1 house
Cost

20 houses
Cost

50 houses
Cost

Land development

Overhead (architect, 
engineering, project 
management)
Finishing

Foundations, walls, 
roof

108

92
81

•Large volume contracts with 
infrastructure providers
•Architect fees spread over 
large number of houses
•Bulk purchasing of materials 
•Less idle time
•Better equipment capacity 
utilization
•Efficient use of prefabricated 
materials

Cost 
reduction = 

-15% Cost 
reduction = 

-25%
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Exhibit 14

22

110

Source: Interviews

U.S. Brazil
• 3 - 5 house models • Few standard models

(“sobrado”)

• 50 + being built at any given
time in 20 different locations

• 4 being built simultaneously
on the same location

• 30 specialized subcontractors • 7 full time employees

• Well-coordinated ties with
suppliers

• No coordination with
suppliers: buy as needed

• Show room where you can see
selections and choose materials
to use in the house (e.g., floors,
carpets)

• Buy when house is ready or
visit a similar one built before

100%

Scale

DFM

Organization

Description of product offering and construction practices
Labor productivity of SFH - model format
M2/thousand hours

Adjustment

35%

30%

20%

SCALE - SFH MODEL

Capital intensity5%
10%

BrazilU.S.
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CAPITAL INTENSITY - MECHANIZATION AND TOOLING

Source: Interviews, site visits

Low frequency

High frequency

Equipment U.S. Brazil Brazilian gap

Crane

•30m x 1 ton

•50m x 14 ton

Elevators

•Material

•Labor

Tools

Others

•Slower and carries 
less weight

•Slower and carries 
less weight

•"Manual" energy more 
frequently used instead of 
mechanical or electrical

•Fork lift
•Material 
handling



16

SA-P-ZXW-198-980214
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BLUE COLLAR TRAINABILITY - FINDINGS ABOUT EDUCATION

• Construction work is not attractive – attracts relatively less educated workers in every 
country.  In Brazil many come from agriculture.  Developed countries have a problem 
attracting labor into construction – many times immigrants are used.

• 40% of the labor in Brazilian construction is considered illiterate: they have less than 4 years 
of education and cannot interpret what they read.  This average is found even in the more 
organized and competitive companies.

• Learning happens on the job.  The more complicated the process, the longer it takes (as is 
the case in Brazil).  The less skilled the workers are, the more difficult it is to train new hires.

• But while literacy helps labor to learn faster and to plan the work better, the level of formal 
education was not found to be a constraint to significant improvement.

• Illiterate workers frequently exhibited low motivation to become more educated. Typically 
they possess a short-term perspective, are tired from daily hard work, and do not see
education as necessary to progress in their careers.

• There is a high turnover in the industry (about 100% per year), which serves as a further 
disincentive to training.
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Exhibit 17

BLUE COLLAR TRAINABILITY - BRAZILIAN COMPANY EXAMPLE - MFH VERTICAL

Source: Interviews, McKinsey

44

14

20

1987

Labor productivity
M2/thousand hours

•DFM and project/task management were 
implemented
•40% of the labor force was illiterate
•Special trade was not available with desired quality 
in a national basis: outsourced only 10%
•Provided 60-100 hours of training per employee per 
year through 20 experienced blue collar workers (5 
of them were illiterate)

CAGR 18%

Lack of formal education did 
not show up as a barrier to 

absorb training content

1990 1994
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Exhibit 18

BLUE COLLAR TRAINABILITY - CONSTRUCTION OF SUBSIDIZED HOUSING

Source: Interviews, McKinsey

Construction description
U.S.

•75 M2/unit
•209 units
•1 floor
•Content

–1 bedroom
–1 bathroom
–AC

Brazil

•40 M2/unit
•20 units
•5 floors
•Content

–1 - 2 bedroom
–1 bathroom
–No internal 
doors

Organization of labor

130

35

Labor productivity
M2/thousand hours

250

210

Construction cost
US$/M2

U.S.
(Houston)

Brazil
(São Paulo)

U.S. Brazil

Subcontractors

Blue collar 
background

40

Mexican 
agriculture

10

Brazilian 
northeast 
agriculture

•Less 
specialized

•Similar 
educational 
background

U.S. Brazil Brazilian gap
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CAUSAL FACTORS FOR DIFFERENCES IN LABOR PRODUCTIVITY

Source: Interviews, McKinsey

Importance

•External environment
–Fiscal/macroeconomic

–Factor prices
–Infrastructure
–Income level/distribution

•Product market
–Competition/concentration rules
–Trade/FDI
–Product regulations
–Other industries up and downstream

•Capital market
–Government ownership
–Corporate governance rules

•Labor market
–Labor laws/unionism
–Tax level/enforcement

•Exposure to best practice
•Domestic competitive intensity

External factors

Industry dynamics/
nature of competition

•Uncertainty minimized incentives to invest in technology and 
productivity; small mortgage market: little funding and high interest rates
•Low labor cost, high equipment cost

•Prescriptive construction codes and zoning laws
•Scarce supply of pre-fabricated materials

•Potential social liability prevents skilled to train unskilled

•Local competition with few international players
•High margins, huge unmet demand even though there are many players

Reasoning

Significant 

Secondary

Undifferentiating
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Exhibit 20

INDUSTRY DYNAMICS - CONTRACT CHARACTERISTICS

Source: Interviews, McKinsey

Low

High

•Selling price = cost + administration fee
•Does not give any incentive to improve 
productivity and methods

•Cost measurements are made on a regular 
basis for each item
•Need a higher overhead in order to control 
costs
•Used for public projects

•Selling price is set before construction starts
•Use of performance bond creates incentives 
to improve productivity

Cost +

By item

Fixed price

CharacteristicsPricing US Brazil

Trend

Frequency 
of usage
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Exhibit 21

INDUSTRY DYNAMICS - LOW COMPETITIVE INTENSITY

Source: Interviews, McKinsey

U.S. Brazil

30
(1980s)

Net margin
Percent Some reasons:

•Barriers to entry:
–Access to capital
–Local knowledge (e.g.: authorities, 
construction codes, special trade 
contractors)

•Huge unmet demand (13% of housing 
stock)

•New materials and technology brought in 
by innovative local companies; there is no 
international player in residential

•Increased risk associated to unstable 
macro environment (interest rates and 
demand)

10-15
(1990s)5
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Exhibit 22

CAPITAL MARKET - AVAILABILITY OF CONSTRUCTION FINANCING AND IMPACT ON PRODUCTIVITY

Source: McKinsey

17

57

40

Without 
capital 
constraint

With capital 
constraint

Productivity impact

M2/thousand hours

•No reasons to speed 
construction
•No equipment to 
move material
•Higher overhead over 
time
•No application of DFM 
and organization

Speed of 
construction
(M2/month)

1,600 500
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USE OF PRE-FABRICATED MATERIALS – DRY WALL VS. BRICK WALL

Source: Interviews, McKinsey

0.37

1.50

Dry wall Brick wall

Dry wall is four 
times more 

productive than 
brick wall

Task productivity
M2/hour

12

3

28

17

3

9

Construction costs
in US$/M2

Material

Labor

•The higher costs of dry 
wall today constrain its 
penetration, leading to use 
of lower productivity 
methods

•Penetration will increase 
once capacity is expanded 
and costs decrease to 
U.S. levels

31

21 20

Dry wall
(current)

Dry wall
(possible 
future)

Brick wall
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Exhibit 24

USE OF PRE-FABRICATED MATERIALS

Source: Interviews

Pre-fabricated materials U.S. Brazil
• Dry walls
• Stamps
• Ply-wood

• Steel structure
• Windows & doors
• Concrete (ready for use)

• Bath tubes (fiberglass)

High

Low
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Exhibit 25

FACTOR PRICES - SUBSTITUTION OF EQUIPMENT BY LOW COST LABOR

US$ thousands/month 

Source: Interviews, McKinsey

5.0

5.0

3.5
0.6

2.0

U.S. Brazil Brazil

8.5

Crane - 30m x 1 ton
rent costs

•12 helpers costs the 
same as 1 crane, 
however they can do 
more, e.g.:

–Prepare concrete
–Help skilled labor
–Move materials 
anywhere
–Fixed or re-hired as 
needed

7.0

Helper
cost

Operator

Equipment
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Exhibit 26

COMPETITIVE ADVANTAGE OF A FORMAL CONTRACTOR IN SFH-MODEL CONSTRUCTION

Source: Interviews, McKinsey

25

20

45

10

100

Social costs

Labor

Materials

Revenues Costs

Formal company

Profit

32

58

6

100

Social costs

Labor

Materials

Revenues Costs

Informal company

Loss

16

Assumptions

•Materials. 30% higher costs due to:
–No volume discount
–Higher materials loss
–Worst material selection

•Labor. 60% higher costs due to lower 
productivity (more employees)

•Social costs. 40% lower due to 
not paying all the social benefits 
and taxes, but for more 
employees)



27

SA-P-ZXW-198-980214

Exhibit 27

BARRIER FOR SPECIAL TRADE DEVELOPMENT

* Extra food (lunch/dinner) and life insurance
** Insurance, educational fee and associations 

*** Social security, medicare, savings (FGTS), advance notice, unjustified firing, transportation, minimum food (breakfast)
**** Vacations, annual bonus and lost days

***** Includes Sundays and holidays
Source: PINI, interviews

RB

Civil and 
production 
engineers

Construction process

Productivity 
improvement 
process

Labor M2

hour Building

New methods 
& materials

Innovation

Old methods 
& materials

Best practice 
methods and 

materials
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Exhibit 28

TAX AND SOCIAL CHARGE BURDEN, ILLEGAL EMPLOYMENT RELATIONSHIPS, AND RELATIONSHIP BETWEEN 
INCOMES AND EDUCATION

Million people

* Benefits
Source: PNAD, IBGE

RB

410

0

212

366

1.269

205*

Employer

Employee with 
working card

Self employed

Employee 
without 
working card

Unpaid 4,1

4,9

3,7

3,9

7,2

Employer

Employee with 
working card

Self employed

Employee 
without 
working card

Unpaid

Income per month
R$

Years of 
education

1,0
1,4

1,6

1,1

0,3

0,2

4.2

Possible illegal 
employment 
relationships

Total Contributed 
to social 
security

615

0

Construction worker income

Percent of base salary

100 100

28
50

72
50

14

35Premium 
benefits*
Taxes**

Indirect 
benefits***

Payment****

Base 
salary*****

Special 
trade

Laborers

Formal Informal

Social 
liability
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Exhibit 29

ADDITIONAL CHANGES NEEDED TO SUSTAIN PRODUCTIVITY IMPROVEMENT
Significant

Secondary

Undifferentiatingx

Source: McKinsey

•External environment
–Fiscal/macroeconomic
–Factor prices
–Infrastructure
–Income level/distribution

•Product market
–Competition/concentration rules
–Trade/FDI
–Product regulations
–Other industries up and downstream

•Capital market
–Government ownership
–Corporate governance rules

•Labor market
–Labor laws/unionism
–Tax level/enforcement

External factors

x

x
x

x
x

x

x
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Exhibit 30

PRODUCTIVITY, OUTPUT, AND EMPLOYMENT GROWTH POTENTIAL

Source: IPEA, McKinsey

1.7-2.1 
million 

additional 
jobs

Scenarios

484

300
186

Output
M2 million

10%

41
3225

44
32

25

Productivity
M2/thousand hours

5.7
4.53.6

5.3
4.33.6

Employment
Million people

Current Year 5 Year 10

Base Optimistic
Productivity CAGR:
• Best practice 4% 10%
• Others 4% 3%

Market share in 10 years:
• Best practice 20% 35%
• Others 80% 65%

General assumptions:
• Best practice initial market share of 20%
• Output growth of 10% per year
• Brazil achieves US product mix in 10 years
• Brazil GDP per capita doubles in 10 years
• Productivity growth based on:

• 3% = Brazil 1990-95
• 4% = Korea 1980-94
• 10% = half of best Brazilian

CAGR
4%
5%

5%
4%
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Exhibit 31

LABOR PRODUCTIVITY IMPROVEMENT POTENTIAL IN RESIDENTIAL CONSTRUCTION

CAGR percent

Source: McKinsey

ESTIMATES

CL

0.2

4.9

0

5.1

Total Non-capital 
related

Capital 
related

Improvement 
through addition of 
(higher productivity) 
capacityImprovement of current capacity
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Exhibit 32

COMPARISON PF CURRENT AND PROPOSED HOME FINANCING SYSTEMS

Source: McKinsey

Current Proposed
Source of funds • Savings and social -

security holdings
• Mortgage bonds

(supported by
secondary market)

Payments & interests
rates

• Installments increase
linked to earnings
(create huge
government losses)

• Credit terms to be
negotiated freely

Bank guarantees • Repossession highly
restricted and
bureaucratic

• Rapid repossession of
mortgage properties in
cases of nonpayment

Target market • Low income (used to
be for middle income
as well)

• Middle-income
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Exhibit 33

OUTPUT GROWTH POTENTIAL - HOUSING DEFICIT

Million M2

* Housing deficit being defined as houses with inadequate conditions (new construction + remodeling)
Source: IBGE, IPEA, Technomic, McKinsey

Hypothesis:
Output growth: 10% per year
Demand growth: 5% per year
Housing deficit: 13.0* million units
Average size: 100 M2/unit
Income per capital remains stable

0

200

400

600

800

1000

1200

1400

1600

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

New  construction + 
remodeling

Total demand
Total supply

Housing deficit
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Exhibit 34

CAPITAL INVESTMENT REQUIRED IN RESIDENTIAL CONSTRUCTION OVER NEXT 10 YEARS

US$ billion

Source: McKinsey

ESTIMATES

CL

20

30

0

56

14

20

Cumulative 
depreciation 
(of existing 
equipment)
over next 10 
years

One-time 
investment to 
increase labor 
productivity 
and capacity 
of existing 
capacity

Capital 
investment 
to increase 
capacity 
through 
additional 
equipment

Total over 
next 10 
years

70
Foreign direct investment
Equipment imported by 
Brazilian companies

Structures/equipment 
sourced domestically by 
Brazilian companies
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LABOR PRODUCTIVITY BY CONSTRUCTION FORMAT

in SQM/’000 hours

Source: Site visits, interviews

PRELIMINARY

SF

85

60

22
16

45

27

110

90 90

120 US

Brazil

Share of construction
%

Avg. construction cost
$/SQM

US average

Brazil 
average

MFH 
horizontal

SFH model SFH custom MFH vertical Remodeling

12 2 34 36 5 5 4 4 45 53

300 250 450 500 650 500 600 400

25

96

270 230
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Exhibit 36

MFH - HORIZONTAL – OPPORTUNITY FOR HIGHER PENETRATION

Source: Interviews

120

60

U.S. Brazil

Physical labor productivity
M2/thousand hours

2

12

U.S. Brazil

Share of construction space
Percent

Description of product offering and construction 
process

U.S.

•2 - 3 floors
•Wood framing
•250 units
•90 M2/unit
•$200 - 400/5 M2 (cost)
•No elevators

Brazil

•3 - 5 floors
•Concrete framing
•300 units
•50 M2/unit
•$250 - 400/M2

•No elevators
Growth 

opportunity
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Exhibit 37

Source: Interviews

110

22

U.S. Brazil

Physical labor 
productivity
M2/thousand hours

Share of construction 
space
Percent

U.S. Brazil
• 3 - 5 house models • Few standard models

(“sobrado”)

• 50 + being built at any given
time in 20 different locations

• 4 being built simultaneously
on the same location

• 30 specialized
subcontractors

• 7 full time employees

• Well-coordinated ties with
suppliers

• No coordination with
suppliers: buy as needed

• Show room where you can
see selections and choose
materials to use in the
house (eg., floors, carpets)

Description of product offering and construction process

SFH MODEL – HIGH OPPORTUNITY FOR PRODUCTIVITY IMPROVEMENT

34
36

U.S. Brazil

Productivity 
opportunity
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Exhibit 38

Brazil

43

61

Value added per value
Percent

U.S.

+ 42%

Vertical integration

SQUARE METERS ADJUSTMENT – QUALITY, CONTENT AND VERTICAL INTEGRATION

Source: McKinsey

SL

75%

Construction cost of 
average U.S. SFH

100% 95.000 Air conditioning
Insulation
Cabinets
Appliances
Tiles & carpets
Other

Not available 
in Brazilian 
homes

Available in 
Brazilian 
homes

Assumption: Cost savings ratio is 
representative of 
productivity improvement

25%

Quality

Brazil has 50% higher density
(accommodations/M2)

Brazil

100

120

Walls/M2

U.S.

+ 20%

Content
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METHODOLOGY - CHARACTERISTICS OF SOME CONSTRUCTION SITES ANALYZED

Source: Interviews, McKinsey

Company code BRA1 BRA2 BRR1 BRS1 BRS2 BRO2 USO1 US02 USR1 USA1 USA2 USO3 US04

Labor productivity (M2/1000 hour) 16 22 32 52 67 63 82 82 92 92 110-145 108 120

Type of construction SFC SFM REM MFV MFH MFV COM MFV REM SFC SFM MFV MFH

Total area per unit (M2/unit) 250 70 180 85 63 280 - 150 180 300 160-300 360 100

Number of units 1 4 1 216 640 260 - 296 1 1 1 270 250

Number of floors 1 1 1 22x3 4 22x3 10 28 1 1 1-3 40 3

Construction costs/M2 500 550 500 600 550 700 550 650 650 600 600 300

Use of special trade

Use of crane

Location BR BR BR BR BR BR US US US US US US US

DFM stage

Project/task management stage

High

Low

APPENDIX
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Exhibit 40

DFM

Organization

Scale

Capital intensity

Adjustments

METHODOLOGY - RESULTS OF COMPARISONS AMONG THE VISITED SITES FOR EACH FORMAT

M2/thousand hours

* Long term improvements
** Planning, methods and incentives

*** PFM noneconomically viable or not available in Brazil
Source: Site visits, interviews, McKinsey

Factor Sub-factors
MFH-
Horizontal SFH-Model

SFH-
Custom

MFH-
Vertical Remodeling

Approximate impact of cause 
on residential construction 
productivity gap

•Design
•PFM economically viable
•Standard materials*
•Modularity*

•Project management**
•Use of subcontractors
•special trade 
development*

•Mechanization/tooling

•Vertical integration
•Content
•Quality

14
10
8
-

6
4
8

-

4

10
7

(11)

120
60
1%

13
4
8
5

4
7
7

28

4

10
7

(9)

110
22

41%

23
6
10
-

6
14
8

-

-

14
-

(7)

90
16
8%

15
5
-
-

4
4
4

-

10

6
5

(8)

90
45
2%

6
5
3
6

6
3
13

-

6

10
8

(7)

85
27

49%

10
5
5
5

5
5
10

10

5

10
7

(8)

US average productivity
BR average productivity
Weight (percent of total employment)

Legend
DFM: Design for manufacturing
PFM: Pre-fabricated materials

100

35

26

Labor 
productivity

APPENDIX
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Exhibit 41

Backup
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Exhibit 42

SOURCES OF OUTPUT GROWTH IN RESIDENTIAL CONSTRUCTION OVER NEXT 10 YEARS

Indexed to current output = 100

Source: McKinsey

ESTIMATES

CL

160

0 0

260

100
0

100

Without 
capital

Output growth with current equipment

Output 
in 10 
years

Current 
output

New 
capacity

Output in 
10 years 
from 
current 
equipment

With 
capital

Through better 
capacity 
utilization
upon demand 
growth

Through improved process
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Retail banking 

EXECUTIVE SUMMARY 

The Brazilian retail banking sector is poised for major output growth due to its 
current low level of credit penetration, favorable demographic shifts, and 
economic growth.  Brisk output growth will depend on the increase in 
productivity, which currently is at 40 percent of the U.S. and 27 percent of the 
Netherlands, which in turn relies on the continued stability of the economy and 
the increase in sector competition.  If these two conditions are met, the sector 
should consolidate rapidly, with higher-productivity domestic banks and foreign 
banks buying privatized public banks and lower-productivity private banks.   

Brazilian retail banks have sharply cut employment since 1988, improving 
productivity at approximately 9 percent per annum between 1992-96.  Public 
banks significantly penalize the overall productivity of the sector as they hold 
half of the sector’s employment and operate at a productivity level that is  
approximately half that of Brazilian private banks.   

The main production process level reasons for productivity differences are a 
disadvantageous mix of payment transaction types, with a heavy volume of 
transactions processed at the teller, a less-efficient organization of functions and 
tasks and a lower level of technology, especially in the credit process. Public 
banks generally have the same production process deficiencies as Brazilian 
private banks, only magnified.  This is especially evident in the markedly lower 
level of information technology found in public banks.   

The inflationary environment before 1994, the presence of public banks, and 
regulation combined to reduce price-level competition in the sector, making it 
possible for low productivity to persist.  Inflation reduced competition by both 
shifting banks’ focus from traditional credit and deposit products to rapid 
transaction clearing as a major source of income, and also by distorting price 
transparency.  The presence of public banks, who survive despite low 
productivity because of government “subsidies,” has provided a price-umbrella 
for more efficient banks.  Regulations inhibited competition by fixing prices on 
certain products such as the savings account product. This lower level of 
domestic price competition has allowed low productivity public and private 
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sector banks to survive even though banks with productivity as high as 120 
percent of U.S. levels1 exist in Brazil.    

In addition to a lower level of competitive intensity, external factors also caused 
direct barriers to productivity improvement.  Among these barriers are a large 
number of low income bank users, which worsens the payment mix; the 
underdevelopment of the telecommunications and credit information industry, 
which complicates the interconnectivity of banks and automation of credit 
scoring; and regulation/tariffs on the import of IT goods, which also reduced 
automation and capital intensity. 

To ensure future competition and productivity in the sector, several policy steps 
should be taken.  In addition to continuing its commitment towards maintaining 
macroeconomic stability at all costs, the Government  should ensure rapid 
privatization of all state banks, consider privatization of the largest federal 
banks, remove limitations to foreign bank entry, and remove regulations that 
discourage competition.  

If these conditions are met, productivity improvements and price-based 
competition in the banking sector will not only have positive ramifications for 
output within the sector, but will also have some spillover effects on the 
productivity, output and employment of the economy as a whole.  This is 
because banks, as financial intermediaries, have an effect on the overall level of 
investment in the economy.  If productivity and the competitive situation 
improve in the banking sector, approximately 2 percent more of GDP will be 
available for investment in the Brazilian economy. 

INDUSTRY OVERVIEW 

The retail banking sector was included as one of our sector cases because it is an 
important contributor to GDP and one of the most important service sector 
employers in Brazil.  In addition, we felt it was important to understand the level 
of productivity in retail banks since they directly affect the level of investment in 
the country as financial intermediaries.   

Industry definition 

Ensuring comparability is difficult in the banking sector due to historical and 
regulatory circumstances, which help define country-specific banking sectors.  By 
defining the scope of the retail banking case using three parameters - institutions, 
customers and products (Exhibit 1), we hope to have identified a common 
ground for comparison. Although attempts to adjust have been made where 

                                                 

1 Payment transaction mix adjusted. 
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possible, results should be interpreted cautiously since data gathering does 
somewhat depend on the country-specific banking environment.   

One interesting finding of our industry definition is that Brazil displays a 
markedly higher percentage of banking and securities sector employment 
performing retail activities than the comparison countries (Exhibit 2), with only 8 
percent of the total employment performing non-retail activities. 2 The nascent 
state of capital markets and wholesale credit-granting in Brazil partially explains 
the lower level of employment in non-retail banking. Furthermore, wholesale 
banking, investment banking, and the securities services for Brazilian entities 
may in many cases be performed outside of Brazil.   

Industry structure and background 

Starting in 1964, due to a restructuring of the financial system, the banking sector 
consolidated significantly.  In fact, because of changes in rules governing banks, 
the number of institutions dropped from 350 to 120 in 9 years.   

The sector maintained the same structure until 1988, when laws were enacted 
that allowed for universal banks in Brazil and significantly eased the 
establishment of new banks.  With the advent of these two rules, the number of 
banks in the sector grew, more than doubling in six years to reach 270 by 1994. 

Since the economic stabilization, the banking sector has consolidated, through 
liquidation, mergers, and acquisitions.  As a result, today there are 
approximately 230 banks in the country.  This is a relatively small number of 
banks when compared to the U.S., which has over 10,000 retail banking 
institutions. 

The new macroeconomic atmosphere has brought considerable change to the 
banking sector: after two decades of operation within a hyper-inflationary 
environment, where transaction processing and cash management were of 
utmost importance, the banks are now reorienting towards more traditional 
credit-granting and deposit-taking operations. 

The Brazilian banking sector of today includes both public and private banks, 
with public banks holding 60 percent of deposits and approximately 50 percent 
of total sector employment (Exhibit 3).  This contrasts markedly with our 
comparison countries where both the U.S. and the Netherlands have no public 
banks, and Korea has only 12 percent of deposits in public banks.  

The Brazilian sector displays a high-level of concentration, with the six largest 
banks holding 70 percent of deposits (Exhibit 4).   In fact, Brazil lies between the 
Netherlands, which has a high level of concentration, and Korea and the U.S. 
which have extremely low levels of concentration. 
                                                 

2 Not including insurance employment. 
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It is important to note that because of the level and distribution of income in 
Brazil, retail banks only serve a portion of the over-18 population.  This means 
that Brazilian banks have approximately the same number of banking clients as 
Korean banks, in spite of Brazil having more than three times as many 
inhabitants (Exhibit 5).  It will be important to consider the number of clients, or 
banked population, when comparing output and infrastructure to other retail 
banking sectors.   

MEASURING LABOR PRODUCTIVITY 

Methodology 

For a methodology description, see the Appendix 1 - Methodology. 

Results 

Brazilian banks have the lowest productivity of the four countries studied, at 40 
percent of U.S. levels, and 27 percent of the Netherlands, the best practice 
(Exhibit 6). 

Brazilian public banks display a productivity level of 29 percent of the U.S., 
approximately half the level of private banks which are at 52 percent  
(Exhibit 7). 

Productivity in the sector has grown at approximately 9 percent per annum since 
1992, following heavy employment reduction in the sector and growth in credit 
granting. 

In addition, high-productivity banks exist in the sector, with the best bank 
having productivity of approximately 95 percent of U.S. average levels.  Indeed 
the best practice Brazilian bank would have productivity levels about 20 percent 
above the U.S. average if its payment mix were the same as in the U.S.  
(Exhibit 8). 

CAUSES OF PRODUCTIVITY DIFFERENCES AT PRODUCTION 
PROCESS LEVEL 

This section explains in two parts the major production process level reasons for 
the observed low-productivity in Brazilian banks.  The first part details 
differences in production processes between U.S. and Brazilian banks in general 
(reasons apply to both public and private banks).  The second part demonstrates 
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production process level differences that explain the gap in productivity between 
Brazilian public and private banks. 

Reasons for differences between Brazil and the U.S. 

Exhibit 9 summarizes the reasons for productivity differences between Brazilian 
and U.S. banks. The primary reasons for productivity differences are the labor-
intensive payment mix in Brazil, the lower-level of sophistication of organization 
of functions and tasks, and the lower level of capital intensity/technology in the 
sector. The payment mix is also at least partially controllable by banks, but 
requires them to provide incentives to customers to change behavior.  The other 
two reasons are largely under the control of the banks and could be improved 
relatively quickly (within 5 years) to best practice levels. In fact, organization of 
functions and tasks and capital intensity/technology in banks are often 
inseparable, due to the information technology intensity of banks.  For example, 
to centralize many bank processing activities, IT systems must be put in place to 
facilitate centralization. 

Capacity utilization, scale, and trainability were not found to be significant 
causes of productivity differences. 

It should be noted, to complete the comparison with best practice, that the 
productivity differences between the U.S. and the Netherlands can be explained 
mainly by the favorable payment mix in the Netherlands, where the high level of 
concentration in the banking sector facilitated the adoption of an efficient 
electronic payment system.  In fact, when productivity is adjusted for the 
payment mix differences, it has been shown in a previous MGI study that the 
U.S. actually has a superior organization to Netherlands banks.3 

¶ Payment mix. The payment mix productivity penalty in Brazil results 
from the high portion of labor-intensive checks and transactions at the 
teller processed by Brazilian banks (Exhibit 10). Approximately 80 
percent of the payment mix productivity penalty is due to the 
acceptance of bill payments at the teller by Brazilian banks.  Retail 
banks are required by the government to accept bill payments for all 
types of billers in Brazil, ranging from taxes to credit card statements.  
A majority of these bills are paid at the teller. In the Netherlands a 
majority are paid through electronic payment, and in the U.S., the 
majority are paid through the mail with a check, both more efficient 
systems. (For a detailed discussion, please see Appendix 2 - 
Understanding the Overall Productivity of Different Payment Systems). 

 

                                                 

3 See Boosting Dutch Economic Performance, McKinsey Global Institute, September 1997. 
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¶ Organization of functions and tasks. Brazilian banks display less 
sophistication in organization of functions and tasks than U.S. banks, as 
suggested by the high level of decentralization of back-office process in 
Brazilian banks (Exhibit 11).  Bank back-offices generally perform a host 
of paper-processing functions, and Brazilian banks perform many of 
these processes in branches (Exhibit 12).  Centralization of these 
processes fosters productivity gains by creating economies of scale 
often through automation.  Exhibit 11 shows the strong correlation 
between centralization of back-office and productivity in Brazilian retail 
banks.  This correlation should be interpreted with caution, as we by no 
means intend to imply that centralization of back-office process is a 
panacea in retail banking.  However, back-office centralization does 
provide the potential for substantial improvement in organization.   
 
In addition to displaying a lower level of back-office centralization, we 
also witnessed some instances of “residual” marketing practices in 
Brazilian banks which diminished productivity.  One example of this is 
the process for insufficient funds checks, where each manager spends 
up to an hour a day making decisions on which checks to return and 
which checks to pay.  In best practice, the system for decisions on 
whether to pay checks in cases of insufficient funds checks can be 
centralized and substantially automated (Exhibit 13).  Another example, 
is in the receival of calls in the branch.  Even though some banks have 
call centers, they still do not route the calls directly to the call centers, 
and still receive many of the calls in the branch.  In best practice, these 
calls could be directly routed to the call center and could be answered 
with a 3-4 times higher productivity (Exhibit 14).  Both of these practices 
are presumably in place to maintain stronger customer relationships. 

¶ Capital intensity/technology. Capital intensity and technology also cause 
productivity differences between Brazilian banks and best practice, 
principally in the credit process.  The infancy of credit scoring models 
hinders productivity in granting loans to individuals and small 
business, where only a small portion of the applications are approved 
automatically.  Additionally, automation of certain steps within the 
credit granting process could lead to additional productivity gains 
(Exhibit 15).   

The fact the Brazilian banks have only recently adopted or do not yet 
have call centers provides another example of the low level of capital 
intensity in Brazilian banks. 

It should also be noted that even within Brazilian private banks, there is 
a high degree of differentiation in both capital intensity/technology 
and organization of functions and tasks. Some Brazilian banks display a 
high level of convergence with best practice, and others are far removed 
from best practice.  For example, a few banks had rather moderately 
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advanced systems for credit-scoring while others used rudimentary 
methods.  

¶ Capacity utilization. Labor capacity utilization accounts only for a small 
productivity penalty between Brazilian labor productivity and best 
practice, even though the Brazilian system experiences daily, weekly 
and monthly peaks in demand.  Brazilian banks generally meet peaks in 
demand by using back-office labor as extra tellers in times of peak 
demand, and do not use part-time tellers.  This currently creates only a 
minor-productivity penalty, due to higher level of complexity.  
However, as Brazilian banks centralize back-office activities, the pool of 
available branch back-office labor will decrease, and part-time staffing 
will become more important.  This is evidenced in both the Netherlands 
and the U.S., where part-time workers make up 31 percent and 12 
percent of sector employment, respectively.  In Brazil, there is no part-
time employment in the banking sector. 

¶ Scale. Scale can be analyzed at two levels within Brazilian banks: in 
terms of number of branches per bank and number of clients per 
branch.   

In the first sense, number of branches per bank, Brazilian banks have 
large scale with an average of 108 branches per bank, while the 
Netherlands has 32 branches per bank4, and the U.S. has an average of 
three branches per bank.   

The second type of scale, number of clients per branch, would appear to 
be an issue in Brazilian banks at first glance, as Brazilian banks4 have 
half as many clients per branch as U.S. banks, and one-third as many as 
Dutch banks (Exhibit 16).  However, these branches do not have  a low 
activity level, as the number of transactions performed per branch in 
Brazil is high relative to other countries (Exhibit 17).   This is because 
the number of branch level transactions per client is much higher than 
in the comparison countries.   In other words, the payment mix in 
Brazil, which is heavily weighted towards branch transactions creates 
the need for a more extensive branch infrastructure.  Without this 
payment mix, the need for this branch structure could be substantially 
reduced. 

¶ Trainability. Brazilian banks have access to one of the most highly-
educated labor forces in Brazil, with public bank employees having 12.2 
years of education on average and private bank employees 11.0 years, 

                                                 

 
4 Brazilian number Including worksite branches (Postos de Atendimento Bancário - PAB´s).  Netherlands 

number of 32 branches per bank distorted by the fact that there are 126 banks in the Netherlands, even 
though the top 6 control virtually the entire market 
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compared to 5.6 years for the country as a whole. Trainability, 
therefore, does not appear to be an issue constraining achievement of 
best practice. 

Exhibit 18 summarizes the reasons for productivity differences between 
Brazilian banks and U.S. banks. 

Reasons for differences between Brazilian public and 
private banks 

Exhibit 18 also summarizes the reasons for productivity differences between 
Brazilian public and private banks.  The major reasons for differences in 
productivity are the level of capital intensity and technology, and the 
organization of functions and tasks, which lag behind Brazilian private banks.  
Scale provides a secondary explanation, as public banks show some instances of 
overbranching. 

¶ Capital intensity/technology. The shortage of information technology in 
public banks, whose ATMs, computers, and networks trail private 
banks in both number and quality, reduces productivity (Exhibit 19).  
These technology differences manifest themselves at many levels in the 
banks.  For example, in some public banks, the branch level technology 
does not allow for screen driven processes for branch personnel.  A 
screen driven process guides a person through all the steps he needs to 
take to complete a process. This method reduces the need for training, 
significantly decreases the skills required to staff a position, and 
diminishes the error rate by facilitating standardization of processes. 
Best practice banks have branch systems with up to 800 automatic, 
screen-driven processes which greatly increase productivity. 

Exhibit 20 demonstrates how a lower-level of branch technology may 
cause some redundant tasks to be performed. 

Lastly, the lower level of ATM penetration in public banks likely 
exacerbates the payment mix problem in public banks. In our sample, 
the Brazilian public banks had 39 percent as many ATMs per current 
account as did the Brazilian private banks. 

¶ Organization of functions and tasks. Public banks display an even higher-
level of decentralization, with 25-30 percent of total employment in the 
branch back-office, compared to 15-20 percent for Brazilian private 
banks. This indicates a lower-degree of sophistication in organization. 
While we did encounter instances of best practice in both organization 
of functions and tasks and capital intensity/technology in private 
banks, public banks uniformly lagged in these areas. 
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¶ Scale. Although a majority of Brazilian public banks are of sufficiently 
large scale, public banks often maintain small, unprofitable branches in 
small municipalities to provide greater access. These branches are 
characterized by very few clients per branch, and create problems of 
complexity and underutilization of employees (Exhibit 21).  
Nevertheless, the existence of these branches explains only a small 
portion of the productivity difference between public and private 
banks. 

INDUSTRY DYNAMICS 

A combination of three factors, the presence of public banks, regulation, and 
inflation have made price competition a non-factor in the Brazilian banking 
sector.  Within this competitive environment, high and low productivity private 
banks have profitably co-existed, and shares have been stable, with low-
productivity public banks even gaining share. 

Public banks, have contributed to the low level of price-competition by creating a 
price-ceiling under which the private banks can comfortably operate (Exhibit 22). 
Public banks have a productivity level that is half that of private banks and an 
operating cost per worker approximately at the same level as private banks.  This 
factor causes the public banks to have a cost per output more than 2 times higher 
than the average practice Brazilian private bank.   

In addition, regulation has fixed the price of certain products in Brazil, 
eliminating price level competition.  This includes the savings product, which 
has a government-fixed rate of return, and checks, where the customer may not 
be charged for the first 20 checks of the month. 

Inflation created a habit of non-price competition, with both real and nominal 
interest rates non-transparent, as they moved almost every day.  This made price 
comparison nearly impossible. 

Given these factors inhibiting price competition, Brazilian banks charge spreads 
much larger than those charged by U.S. banks (Exhibit 23).  These differences are 
also observable in mutual fund pricing in Brazil. 

This competitive environment has allowed high-productivity private banks to co-
exist with low productivity public and private banks. This productivity 
difference can even be large between banks with similar sizes and client profiles 
(Exhibit 24). Because of the low-level of price competition, most private banks 
have maintained a high level of profitability.  While we recognize the need to 
compare profitability across countries with caution, we find it interesting to note 
that Brazilian private banks, had a 2.0 percent average return on assets (ROA) for 
1992-96 while U.S. banks, despite having twice the productivity, had a 0.9 
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percent ROA for the same period.  We attribute this high level of profitability 
partly to the reduced level of price competition. 

Lastly, the competitive situation has led to a situation where market shares have 
been relatively stable, since the better performing players have not leveraged 
their productivity advantages to gain share (Exhibit 25).  It is interesting to note 
that the largest public banks have actually gained share in the deposit market 
since 1994.  This share gain can be attributed to the failure of several Brazilian 
private banks and the subsequent movement of funds by consumers to public 
banks, which were viewed as safe because of government backing.  This secure 
image of the government banks has helped to perpetuate their presence in Brazil, 
which allows them continue to survive and to retain market share. 

The level of competitive intensity in Brazil is similar to the lack of competition in 
the U.S. retail banking sector until the early 1980s.  Because of Regulation Q, 
which outlawed interstate banking, local oligopolies existed in retail banking, 
and price competition was virtually non-existent.  It was not until the entry of 
non-bank product specialists, such as Countrywide in mortgages, and Merrill 
Lynch and Fidelity in securities/mutual funds that the competitive landscape 
changed, and price competition became more fierce.  Note that spreads have 
steadily declined in CDs, for example, since 1986 (Exhibit 26). 

Competition will likely come to Brazil with the entry of foreign banks, or may be 
facilitated through the entry of non-traditional competitors. 

EXTERNAL FACTORS CAUSING LABOR PRODUCTIVITY 
DIFFERENCES  

The low level of productivity in the Brazilian banking sector can be traced to two 
primary factors, the fiscal-macro environment and government ownership, and 
to six secondary factors: infrastructure, income level/distribution, trade/FDI 
barriers, product/market regulation, upstream/downstream industries, and 
labor laws/unionism (Exhibit 27).  These factors caused low productivity either 
by facilitating a low level of competitive intensity in the industry or by directly 
erecting barriers to productivity improvements for the banks: 

Fiscal/macro instability 

As mentioned before, the high degree of variability in the real interest rates due 
to the flux in inflation made price competition nearly impossible as prices were 
not transparent.   

The fiscal/macro environment also discouraged foreign banks from entering the 
arena, as they were not skilled at operating in an inflationary environment.  
While it is true that regulations inhibited foreign bank entry in this era, we think 
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that foreign banks would have been unwilling to enter even if the barriers had 
not existed.  Only after a period of stabilization have foreign banks begun to 
enter, and this may lead to an increase in domestic competitive intensity. 

Besides decreasing the level of domestic competitive intensity, the unstable 
economic environment also reduced productivity directly by changing the focus 
of banks.  Because float income provided a large share of bank profits, banks 
designed systems to maximize float income through rapid payment processing 
and paid less attention to productivity enhancements in traditional credit and 
deposit products (Exhibit 28).   

Indeed the bill payment system in Brazil is an example of a system designed for 
an inflationary environment.  Collection in branches of all bill payments allows 
for more rapid transfer of funds, which was very important in the time of 
inflation.  In addition, it also permits easy calculation of a daily penalty for late 
payment.  In fact, these daily penalties are still manually calculated in some bank 
branches, even though the inflation rate has stabilized. 

Government ownership 

Government ownership reduces the overall level of productivity in two ways.  
Obviously, it pulls down the sector’s efficiency by employing half the sector’s 
workers and achieving only half the productivity of private banks.  As 
mentioned earlier, government banks also restrain efficiency improvements by 
lowering the level of domestic competitive intensity by creating a price-ceiling 
under which the more efficient banks can profitably and comfortably operate. 

Government ownership poses many internal constraints that make public banks 
less productive. 

¶ Lack of incentives. Public banks benefit from an implicit “can´t fail” 
arrangement, since the government will subsidize their losses.  These 
“subsidies” are partially provided through several types of judiciary 
deposits, whereby public banks automatically receive assets and other 
government business, at very low or zero cost.  The captive assets 
include the automatic deposit of public employee salaries and 
government assets. During the high-inflation period, these captive 
assets were particularly profitable. In fact, these subsidies reduced 
incentives for public banks to improve productivity, as they gave these 
banks a consistent pool of profits. 

¶ Capital constraints. Public banks have often been capital constrained, 
which has decreased their investment in information technology 
(Exhibit 29), leaving them far behind many private banks in this area.  
This capital constraint was created because public banks were often 
politically motivated to loan a large percentage of their capital to public 
institutions.  A large portion of these loans eventually became 
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problematic, and the public banks were forced to write them off, thus 
worsening their capital situation (Exhibit 30). 

¶ Inflexibility/bureaucracy. Government ownership implies a host of 
bureaucratic operating norms that decrease the agility of the public 
banks.  Among the most onerous of these norms are cumbersome 
purchasing rules and restrictive hiring and firing practices.  These 
restrictive hiring and firing rules may also have helped create 
disincentives to invest in automation/technology.  Since it would be 
difficult to displace workers even if productivity saving IT investments 
were made, banks were probably less likely to make the investments in 
the first place.   

¶ Leadership flux. Public banks have to deal with flux in governmentally 
appointed bank leadership (generally the president and directors of the 
bank) which  switches with changes in government. This constant 
change in leadership created difficulties in long-term planning, among 
other things.  On the eve of an election, the banks have no certainty that 
the current leadership would remain in their positions.   

¶ Social responsibility. We recognize that public banks take on a social 
responsibility, which penalizes their profitability.  This requires them to 
have a lower-income, more labor-intensive customer base, who are 
more likely to perform transactions in the branch.  Social responsibility 
also leads to the aforementioned overbranching, and requires public 
banks to hold much of the nation’s agriculture and low-income housing 
credit.   

However, this social responsibility also provides a second penalty to 
productivity, namely by blurring the objective function of banks. Public 
bank management optimizes many social objectives other than 
profitability.  The lack of linkages between management’s objectives 
and profitability adversely affects performance on the productivity 
measure. 

Income level/distribution 

As many as 50 percent of Brazilian households may not have checking accounts, 
due to their low-level of income.  These consumers may still have savings 
accounts with banks, and certainly use the banks for bill payments in cash.  These 
consumers are generally much more labor intensive, as they are less likely to use 
alternate channels and instead do more of their transactions at the teller, which 
directly reduces productivity. 

Additionally, because of the high-level of informal employment, credit 
information in Brazil on both small companies and a portion of the Brazilian 
population is very difficult to collect and verify, which again complicates the 
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credit underwriting process.  This would even be the case if a more advanced 
supplier of credit information existed in Brazil, as this information would still be 
difficult to collect. 

Infrastructure  

The underdevelopment of the telecommunications industry caused a host of 
operational inefficiencies, including later adoption of call centers, lack of 
connectivity between branch and centralized locations, and 
compartmentalization of information systems to protect against 
telecommunications outages.  In fact, the poor telecommunications system may 
have created some of the stratification in productivity, as larger private banks 
invested to build internal telecommunications systems to circumvent the existing 
systems, but smaller private and public banks could not and were forced to deal 
with the existing systems. 

Product/market regulation  

Brazilian banks must pay a governmentally-fixed real interest per annum on the 
most popular savings account product in Brazil. While banks can offer minor 
twists in the product to move price marginally, including paying certain 
compulsory taxes for the client, price-level competition is virtually impossible.  
This price regulation was put in place for two primary reasons.  First, it certainly 
aimed to protect consumer interests by providing them a guaranteed real rate of 
return regardless of the prevailing inflation rate.  Second, it was also necessary to 
fix the return on the savings product as, by law, a large portion of the savings 
deposits were used to fund mortgages provided through the governmentally-run 
Sistema Financeiro de Habitação (SFH). 

This price regulation in the mortgage market, in combination with other factors, 
served to create a lower level of competition in that market as well.  Laws 
inhibiting the repossession of property, in combination with inflation, meant that 
banks would be forced to extend high-risk, long-term loans with almost no 
guarantee. In addition, there was no securitization market into which the banks 
could sell their risks.  Because of this high risk, banks would only willingly offer 
mortgages at extremely high rates, which virtually quelled competition in 
mortgages.  In fact, the majority of mortgages in Brazil have been extended by 
these same banks through the regulated SFH, at the aforementioned fixed 
interest rates.  

The situation in the mortgage market should improve as the regulation on 
repossession has been removed, and a securitization market is being formed. 
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Trade/FDI  

Government industrial policy has also adversely affected banks.  The lei da 
informática, a regulation on the import of computer goods into Brazil directly 
reduced productivity by raising the price of information technology and causing 
banks to trade labor for capital.  Before 1992, this regulation prohibited the 
import of computer goods, which caused many banks to purchase IT from 
domestic suppliers who sold sub-par goods for high prices. Even today, the 
government taxes imported computers at approximately 30 percent.  This 
distorted the price of ATM machines, for example, in the past, and may have 
created a labor-capital tradeoff (Exhibit 31). 

Upstream/downstream industries  

The underdevelopment of the credit information industry in Brazil directly 
reduces productivity in the retail banking industry, by making the building of 
rigorous credit scoring models more difficult.  In the U.S., detailed data is 
available from several suppliers on the credit history of virtual any person in the 
country.  This data includes total outstanding debt by source, a complete 
payment history for each loan, and information about current employment.  In 
Brazil, until recently, the data available was for individuals who have written 
bad checks or who have loans in default.5  Because Brazilian banks do not have 
access to a total credit-history, credit scoring models cannot be advanced to the 
same level as U.S. models, which increases the labor-intensity of underwriting, 
and also quite likely the labor-intensity in collections. 

Labor laws/unionism  

Bank-specific regulations discourage Brazilian banks from using part-time labor 
to improve capacity utilization.  Part-time workers are uneconomical as bank 
employees must receive no less than a minimum salary of R$800 per month, 
regardless of how many hours they work.   Moreover, other restrictions prevent 
tellers from working more than 6 hours a day without being paid overtime.   
Banks, therefore, have very little flexibility to vary teller scheduling to meet 
peaks in demand.  

                                                 

5 Recently some vendors of credit information have started to develop expanded offering in Brazil. 
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OUTLOOK FOR THE FUTURE OF THE BRAZILIAN RETAIL BANKING 
INDUSTRY 

Outlook for output, productivity and employment 

Output in the banking sector should certainly grow over the next 10 years.  This 
growth will be a result of both the increase in the services per customer as well as 
an increase in the number of customers using the banking system. The growth in 
credit products should be especially swift, with underpenetrated segments like 
the mortgage segment showing extreme growth (Exhibits 32, 33 and 34). 

With respect to this competitive environment, there seem to be three possible 
future scenarios:  maintenance of the status quo, competition without full 
privatization, and competition with full privatization (Exhibit 35). 

In any scenario, the industry should experience productivity growth through 
consolidation over the next 10 years, as more productive private banks buy and 
improve privatized public banks and less productive private banks.  This will 
generally lead to rapid productivity improvements as best practice is quickly 
transferred and areas of overlapping costs are rationalized. 

However, the scenarios lead to varying productivities which imply different 
output situations.  A positive correlation between productivity growth and 
output growth exists because productivity growth coupled with competition 
generally leads to lower prices, which increase demand and output.  Therefore, a 
more intense competitive scenario, leads to both steeper productivity 
improvement and output growth.  

This correlation between output growth and productivity growth dampens the 
effect of productivity improvement on industry employment.  Higher 
productivity means less employment, but higher output means more 
employment, so the two effects work in the opposite direction.   

The following describes the implications of the scenarios (Exhibit 35): 

¶ Status quo. The incumbent players might continue their current level of 
productivity growth at a slightly slower pace than the 9 percent of the 
recent past.  Both private and public banks improve organization and 
capital/technology, but price-level competition does not force rapid 
productivity gains or consolidation of the industry.  In addition, high 
prices stifle output growth.  Under this scenario, transactions and 
deposit accounts would grow 5 percent per year, and credits 13 percent 
per year.  This output increase, combined with productivity improving 
at 7 percent per year, would stabilize employment.  Moreover, bank 
profitability would increase significantly. 
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¶ Competition without full privatization. Price competition would force 
industry consolidation. The less productive banks in the sector would 
experience large losses in share or declining profitability.  They would 
either need to rapidly improve efficiency or more than likely would be 
acquired by other Brazilian or foreign banks. With the more productive 
banks in the sector buying the less efficient banks and quickly 
transferring best practice, sector productivity would grow rapidly, in 
the range of 10 percent per year (Exhibits 36 and 37).  The sector 
productivity would still be dragged down, however, by the 
unprivatized government banks.  

 The falling prices would also cause demand to grow in the sector, 
especially in the area of credit, where growth would reach 
approximately 20 percent per year. 

 Falling prices combined with the low level of productivity in the 
unprivatized banks would cause the profitability of these banks to 
decline.  Because of government subsidies, these banks would probably 
still survive, but at a great cost to the Brazilian consumer, who would 
lose both through reduced consumer surplus and through having some 
of his tax dollars dedicated to these subsidies (Exhibit 38).  Under this 
scenario, employment would grow at approximately 3 percent per year.   

¶ Competition with full privatization. In this case, most, if not all, public 
banks would also benefit from best practice transfer and would shed 
the burdens synonymous with government ownership.  The sector  
would experience extremely rapid productivity growth of 12 percent 
per year with a stable employment.  Moreover, this is the best possible 
of all scenarios as not only does the consumer receive the maximum 
benefits, the Brazilian government also would avoid providing large 
subsidies to support government banks which they would likely need if 
not privatized. Under this scenario, sector employment would grow at 
approximately 1 percent per year. 

It should also be noted that the employment in the wholesale banking, 
investment banking and securities industries should all grow over the next 10 
years as capital markets in Brazil develop and wholesale lending continues to 
grow.   

Outlook for the capital stock 

Brazilian banks’ capital stock, comprised mainly of structures and information 
technology, should grow much less rapidly than output in the next 10 years, 
largely due to more productive utilization of the branch network.  On the 
structures side, the total amount of branch space used by banks should remain 
relatively stable, but the space will shift somewhat in format and location.  IT 
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spending will be focused on upgrading technology, especially in public banks, as 
well as expanding the capacity of hardware and software to meet the heightened 
demand. 

¶ Branch networks. Brazilian banks use about 16 million m2 of building 
space, most of it used in the branch networks.  Because of the heavy 
volume of branch-level transactions and the amount of back-office 
processing that takes place in them, much of the space in Brazilian 
branches is currently dedicated to processing activities. 

However, three fundamental changes in the way Brazilian banks 
operate should change the way branches look in the future.  First, as the 
payment mix improves, and more clients use ATMs and electronic 
forms of payment, the number of branch transactions per client should 
decrease markedly.  This means that even with three times as many 
clients, the banking system should still have less transaction traffic in 
branches than they currently have.  This should free up more branch 
space for sales activity, which will be needed to meet the heightened 
demand. 

Secondly, we have assumed that Brazilian banks will centralize most of 
their branch back-office activities, with the resulting centralized 
processing units occupying much less space than their former branch 
counterparts had occupied.   Again, this will make more branch space 
available for sales. 

Lastly, the increased usage of alternate channels in Brazil, such as 
telephone banking, should further alleviate branch traffic. 

Within the current branches, reformations will need to take place so 
that more space can be dedicated towards sales and less towards 
transaction and back-office processing. 

That said, not all of the current branches are likely to survive.  In fact, 
what will likely happen is a “transfer” of branch space, with some less 
profitable branches closing, and new alternative formats, like 
supermarket branches, opening.    

With these changes on the forefront, the major structural  investments 
for Brazilian banks in the next 10 years should be focused on 
reformation of new and existing branch space, although space used by 
banks should not markedly grow. 

¶ IT investments. Additional IT investments over the next 10 years will be 
both for upgrading and increasing capacity.   On the upgrading side, 
public banks and some less advanced private banks will make hefty 
investments to increase branch level technology and improve and 
increase ATM capacity. 
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In addition, all banks will likely make upgrading investments to 
improve their credit scoring systems, to expand alternate channel 
delivery options (telemarketing), increase the capacity and functionality 
of their call centers, to enhance their relational database capabilities, 
and to acquire the information technology necessary to centralize back-
office processes. 

On top of all of these upgrading investments, capacity expansions will 
be needed for both hardware and software to meet the 13 percent 
annual output growth. 

POLICY IMPLICATIONS 

Future productivity improvements in the retail banking sector in Brazil will 
depend most importantly on creating an industry environment which fosters 
competitive intensity.  The most important prerequisite to creating this 
environment is continued economic stability.  However, the Brazilian 
government should also take several other policy steps including extending the 
scope of privatization, removing regulations and tariffs, and taking a less 
discouraging stance towards foreign entry. These steps would also help improve 
the competitive environment and remove direct barriers to productivity 
improvement. 

¶ Continue to promote economic stability. The Brazilian government 
obviously has a huge stake in maintaining economic stability, and this 
stability is of tantamount importance to the banking sector.  If inflation 
were to return, foreign banks would not enter, pricing would again 
become non-transparent, and banks would have incentives to maximize 
float, all of which would further delay productivity improvements in 
the industry.   

¶ Increase intensity of privatization. Privatization has proceeded at a very 
slow pace, with only two banks being privatized so far. Policy makers 
should not only ensure that the current privatization is performed as 
quickly and completely as possible, but also should consider 
alternatives for privatizing all federal and state banks. Full privatization 
would create a more competitive atmosphere in the sector and would 
remove government imposed barriers to productivity improvement 
within the public banks.  Moreover, it would facilitate more rapid 
productivity improvements, as the public banks would benefit from 
best practice transfer from other banks, which they would not gain if 
they were not privatized. Careful thought should be given to which 
parts of a public bank truly serve societal functions, and therefore 
should remain under government control, and which parts of a public 



 19

bank serve needs that can be met by the private retail banking sector, 
and should be privatized.   

On top of this privatization, the government should strip the remaining 
public banks of the judiciary deposits that they automatically receive 
because of their public status.  It could more effectively foster 
competitions by awarding these deposits based upon competitive 
bidding. 

¶ Remove barriers to FDI. The government has been sending mixed signals 
on the entry of foreign banks into the Brazilian sector, who can only 
enter/acquire into the sector with approval of the President of the 
country. After the Real Plan, the government made it clear that foreign 
investment was welcome to help consolidate and stabilize the sector, for 
example, allowing HSBC to acquire Bamerindus, one of the largest 
banks in Brazil. More recently it has shown a more discouraging 
posture toward foreign bank entry, stating that foreign banks will not 
be allowed to acquire private banks in Brazil.  This leaves the 
acquisition of state banks as the only feasible entry strategy into the 
Brazilian retail banking market.  This will reduce the likelihood of 
foreign bank entry and will further delay the improvement in 
competitive intensity and productivity.  The government must carefully 
balance the countries interests in privatizing the public banks with 
encouraging competition through FDI. 

¶ Remove regulations on savings account interest rates and part-time labor. 
Several regulations that inhibit productivity in the banking sector 
should be removed.  The government’s initial intention in fixing the real 
interest rate on savings accounts was to protect consumer interests and 
provide loans for the SFH program.  However, by fixing interest rates it 
has inhibited competition.  The government should allow the market to 
determine interest rates to promote competition, while watching 
carefully to make sure this competition indeed occurs.  

 Moreover,  the government should work to change union rules that 
discourage the usage of part-time labor, which would give banks more 
flexibility to meet peaks in demand. 

¶ Remove tariffs on information technology. The 30 percent tariff still in place 
on information technology harms several industries including the 
banking industry.  Removing it would speed the automation of the 
industry, especially in small/medium banks and public banks. 
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IMPLICATIONS FOR THE CURRENT COMPETITORS 

Brazilian banks can take several internal steps to improve productivity under the 
three aforementioned areas: organization of functions and tasks, capital intensity 
and technology and payment mix.   

Brazilian banks will accomplish these improvements in one of two ways.  The 
slower method would be bottom-up redesign of processes, internal investment in 
improvement of automation and technology, and marketing changes to improve 
the payment mix. 

The second and more rapid way these changes would take place are through 
best-practice transfer, as more productive Brazilian and foreign banks buy and 
improve public and less-productive private Brazilian banks. 

¶ Organization of functions and tasks. Many Brazilian banks can benefit 
from further centralization of branch back-office activities, but this will 
be only the first step in improving organization of functions and tasks.   

 In many of our interviews with banks, we were able to discover one or 
two practices which obviously diverged from best practice, such as the 
clearing of checks for accounts with insufficient funds and the signature 
verification process.   This serves as evidence of the significant gains 
available for banks who can quickly move to capture the existing 
productivity opportunities via the implementation of global best 
practice. 

¶ Capital intensity/technology. The two most obvious examples of 
automation opportunities in the Brazilian banks are credit 
scoring/processing and call centers.   

 Brazilian banks should look to reach global best practice level in 
automated loan decisions in both consumer loans and small business 
loans.  This aspiration will have to be viewed within the constraint of 
the current credit information infrastructure. 

 Moreover, Brazilian banks should continue to adopt call centers in the 
most efficient formats possible.  They should find ways to ensure that 
all calls are directed to these call centers and that these centers have 
automated options to enter customer inquiries. 

 Lastly, the public banks would benefit from a higher level of capital 
intensity and automation in general. 

¶ Payment mix. Banks can improve the payment mix by finding ways to 
give their customers incentives to use more efficient transaction 
methods.  Brazilian banks could accomplish this by pricing transactions 
more in line with costs, increasing functionality and accessibility of 
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ATMs, teaching customers how to use ATMs,  and decreasing the 
number of bill payments that are paid in the branches. 

• Pricing. Brazilian banks are only now beginning to differentially 
price a check transaction, but only in a small portion of the banks, 
and only to the most unprofitable customers. Likewise, there are no 
pricing incentives to use a direct debit or an ATM instead of paying 
in a branch.  If prices were to reflect better the cost of the 
transactions, many consumers would migrate to productive 
payment methods. 

• Increasing accessibility of ATMs. Brazil has at first glance a high level 
of penetration of ATMs per banked inhabitant (Exhibit 39).  
However, these numbers distort the truth, as not every ATM can be 
used by a given banking client in Brazil.  In fact, on average, 
Brazilian bank customers have access to about 50 percent as many 
ATMs as U.S. bank customers.  This is because in the U.S., virtually 
all ATMs are accessible to all bank customers through one or several 
national networks. When a customer uses an ATM owned by a bank 
other than his own, both the bank and the network generally charge 
a service fee for the transaction.  In Brazil, several large banks have 
their own networks and a group of other banks use another network, 
Banco 24 Horas. A customer of a bank can only use ATMs of his 
bank’s network.   It is not uncommon to see 4 or 5 ATMs of different 
banks/networks side-by-side at a shopping mall or airport; however, 
in lower traffic locations, customers are forced to search for their 
bank’s ATM.   

Brazilian banks have decided that the marketing advantage provided 
by an owned ATM network outweighs the service fees that they 
could extract by making that network available to customers of other 
banks. 

• Increasing functionality of ATMs. Many ATMs in Brazil do not provide 
the full functionality which allows a customer to perform nearly all 
of his transactions at the ATM.   Banks should update technology 
when necessary to provide this functionality. 

• Teaching customers to use ATMs. Because of the high percentage of the 
population with a low level of education, some customers in Brazil 
may not use ATMs simply because they are uncomfortable with 
using the technology.  Locating a person in the branch by the teller 
queue or near the ATM machines who encourages clients to try the 
ATM and teaches them how to use the machines could result in these 
customers performing more ATM transactions.  Branches who use 
this tactic and have a high number of ATMs can process over 50 
percent of all transactions through ATMs, compared to 
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approximately 20 percent of branch-level transactions at ATMs on 
average. 

• Improving the efficiency in bill payment. Finding solutions to the bill 
payment problem, the chief culprit in the payment mix penalty, will 
obviously aid Brazilian banks.   The problem can be divided into two 
parts: serving customers that have accounts, and serving customers 
who do not have accounts (Exhibit 40). 

For serving customers with accounts, Brazilian banks could use the 
aforementioned pricing mechanism and ATM improvements, to get 
customers to use more efficient transaction mediums, e.g. direct 
debits, home banking and ATM transfers, to pay bills.  Additionally, 
payments which are not paid electronically could be paid through 
the mail (as they are in both the U.S. and the Netherlands), thus 
alleviating some of the branch traffic problem.   

The customers who have neither a checking nor a savings account 
will remain problematic.  But the number should shrink significantly 
over the next 10 years as the bankable population grows. 
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APPENDIX 1 - METHODOLOGY  

We constructed output and input data for Brazil with the help of the Federação 
Brasileira das Associações de Bancos (FEBRABAN), the Brazilian banking 
association, using both its internal data and the data collected through a survey 
of Brazilian banks, jointly conducted by FEBRABAN and the McKinsey Global 
Institute.  The data from other countries was collected from public sources and 
national banking associations, and was supplemented and cross-checked for 
accuracy with McKinsey retail banking experts and client data. 

Output 

We chose to use physical measures of output in three categories: 

• Transactions. Includes checks cleared, electronic payments, cash 
withdrawals at ATMs/cash dispensers, cash withdrawals at teller, 
bill payments at teller, and direct debits in one calendar year. 

• Deposits. Includes the total number of checking, savings, and 
retirement accounts at year end.  Number of deposit accounts were 
adjusted to account for labor intensity/value added of different 
types of deposit accounts. 

• Loans. Includes the total number of loans through overdraft 
protection, credit cards, installment loans, mortgages and other 
forms of credit at year end. Number of loan accounts were adjusted 
to account for labor intensity/value added of different types of loan 
accounts. 

The output estimates for the sector as a whole were built from FEBRABAN 
internal numbers and were cross-checked with our survey data.  The private 
bank output numbers were estimated from the survey, from which we received 
usable results for 11 of the 16 largest private banks in Brazil.  The public bank 
output numbers were then calculated by subtracting the difference between the 
entire sector output and the private bank output. 

Output for deposits and loans were mix adjusted for each country using labor 
intensity measures for the different products (Exhibit 41).  This labor intensity 
adjustment is used to ensure that labor-productivity is compared in a way that 
does not penalize a banking sector that has an inherently more labor-intensive 
product mix.  This labor-intensity adjustment especially affected Brazil in credit 
productivity, due to Brazil´s high proportion of low labor intensity loan 
accounts. 
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Input 

We measured input in terms of total hours worked in retail banking, which we 
calculated by multiplying number of employees in retail banking times hours 
worked per employee (Exhibit 42). We arrived at the number of employees by 
removing employees engaged in non-retail activities and adding outsourced 
employment6 to the total banking sector employment. 

We also adjusted hours worked per employee to reflect the level of part-time 
employment in the respective countries.   

The total employment is then divided among the three major output areas, 
transactions, deposits, and loans, based upon the percentage of employment 
involved in processing each respective output. 

Lastly, we split the employees in Brazil between public and private banks using 
data from Austin Asis, and also adjusted the total hours of labor input for public 
bank workers to reflect the fact that employees in public banks work fewer hours 
on average than employees of private banks (PNAD Household survey). 

 

 

 

 

 

                                                 

6    Includes only outsourcing employment in processing, and not general services such as security, 
cleaning, and catering. 
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APPENDIX 2 - UNDERSTANDING THE OVERALL PRODUCTIVITY 
OF DIFFERENT PAYMENT SYSTEMS 

To understand the different efficiencies in bill payment systems, it is instructive 
to understand the process used in the U.S., Brazil and the Netherlands.   

For a majority of the bill payments in Brazil, a teller receives the payment from 
the customer, passes the payment stub through a bar code reader, and confirms 
that the value on the check matches the value on the statement.  If the bill is late, 
the teller than calculates an interest penalty that the customer must pay.  This 
process requires one minute, on average, just to receive the bill at the teller.  In 
addition, the bill must be processed in the bank back-office, and the check must 
be cleared. 

The Brazilian teller system has three main advantages.  The first is that it allows 
for the efficient collection of cash payments, which is important in a country 
where a significant percentage of the population does not have a checking 
account.  Secondly, since the banks collect the payments for virtually all the 
billers in the country, it eliminates the need for some accounts receivable staff 
within these billing companies.  Thirdly, collecting in the branch allows for float 
profit maximization in an inflationary environment as there is no mailing delay 
and daily late payment penalties can be collected from the customer.  

However, the collection of bill payments in bank branches also poses a 
productivity penalty, which does not affect the banks, but other parts of the 
economy. Individuals spend time traveling to the bank and waiting in line to pay 
the bills, which they could spend on other activities.  This phenomenon occurs 
neither with electronic payments, nor with mailed payments. 

In the U.S. a majority of the bills are paid through the mail by check.  They are 
then processed by banks (lockbox operations) and large billers in a fairly 
automated fashion (80 percent of bills) and by small billers in a less automated 
fashion. 

When a payment is mailed with a check the payee encloses it in an envelope with 
a bill payment stub, a piece of paper torn off of the bill statement which includes 
data such as the customer’s account number and the amount owed, and sends it 
through U.S. mail.  Masses of envelopes with checks and bill payment stubs are 
received in one location and are processed by machinery, with very little direct 
labor.  In fact, machines open the envelopes, separate the bills and checks, and 
read the bar codes on the bills, which provide information to the computer 
system such as the account number of the customer.  The majority of labor in the 
process is used to confirm the value of the check and to input this value into the 
system.  The total labor time required to receive a check in this method is 20 
seconds.  This does not include the additional time needed to clear the check, or 
perform further payment stub processing.  This type of processing is performed  
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for a majority of bills in the U.S., by both banks (lockbox operations) and by large 
companies.  

In smaller companies, bills are also issued and sent to the customer through the 
mail, who in turn mails the payment stub and check back to the issuer. 

The issuing company will generally keep a accounts receivable staff to open the 
bills, register payment and deposit the checks received at the bank. 

In the Netherlands, a majority of the payments are made electronically through a 
direct debit, or by mail through the paper giro.   

An electronic payment occurs with almost no human contact.  For example, in 
the case of direct debit, the only human labor required happens when a bank 
employee does the one-time original set-up of the direct debit by updating the 
computer systems of the bank with the direct debit order.  During this set-up 
process, a bank employee programs the computer system of the bank to 
automatically withdrawal funds from the account holder and transfer those 
funds to the payee.   The payment is then withdrawn automatically each month, 
without any additional labor. In fact, after the set-up of the direct debit, the only 
labor involved will be to investigate and correct an erroneous payment, should 
one occur, and to stop the direct debit on request of the customer. In fact, the 
total labor time required for a direct debit is about 5 seconds per payment (this is 
actually the setup time of the direct debit amortized over the lifetime of the 
payment order).  

Note that this understates the efficiency of a direct debit in several aspects.  First, 
a direct debit also eliminates the processing of the bill payment stub, the 
detachable part of the bill statement that the customer returns with his payment.  
Moreover,  it also eliminates the need to clear a check, and reduces the amount of 
late-payment collections, as payments are made automatically each month, and 
are therefore more likely to be paid than if the customer were responsible for 
submitting the payment each month.  Finally, with a direct debit banks can 
automatically update the payee on the status of payments, thus reducing the 
need for accounts receivable staff to perform this function.  

Dutch bank customers usually send a list of the accounts that they would like to 
have direct debited to their bank once a year.  Generally, all bills that are of a 
standard monthly amount are directed debited in the Netherlands. 

In the case of the paper giro, banks issue a standardized bill payment form, 
which is used by all companies in the Netherlands for bills which are not direct 
debited.  The bill issuing company fills out this form with the account number of 
the customer and the amount owed and then sends the bill to the customer 
through the mail.  The customer fills out the form with his account number, signs 
the form to authorize the payment, tears off his receipt, and then sends it      
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through the mail to be processed by the bank.  Since these forms are 
standardized, they can be processed in the same automated fashion as the mailed 
check and bill stub, with a slightly smaller degree of complexity, as there only 
one piece of paper is processed instead of two.  In addition, as the banks are the 
focal point for these standardized payment forms, they can perform the accounts 
receivable function for the businesses of the Netherlands, even the smallest ones. 
The Netherlands’ payment system has the highest productivity as it relies 
heavily on direct debits and on paper giros.   It should be noted that the 
Netherlands’ system, like the Brazilian system, concentrates all the bill payments 
in the bank, thus allowing the banks to perform some cash management tracking 
for even small companies in the Netherlands.  The U.S. system, although it is 
more efficient in bill receiving than the Brazilian system, does not allow for this 
centralization of bill collection.  
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Exhibit 2

EMPLOYMENT IN THE BANKING AND SECURITIES INDUSTRY
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GOVERNMENT BANKS SHARE OF DEPOSITS*
Exhibit 3
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Exhibit 4

CONCENTRATION OF BRAZILIAN BANKING SECTOR - 1996
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BANKED POPULATION - COMPARISON

population in millions of inhabitants
"Banked population"

12

32

30-34

192

76 74 70

0 0

24 26 29

68

20-23

9-12

1*

100%

Netherlands 
(1995)

U.S.
(1994)

Korea*
(1995)

Brazil
(1995)

15 260 45 152

ESTIMATE

Exhibit 5
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Exhibit 6

RETAIL BANKING LABOR PRODUCTIVITIES BY COUNTRY
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Exhibit 7

RETAIL BANKING LABOR PRODUCTIVITY IN BRAZILIAN PUBLIC AND PRIVATE BANKS
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BEST PRACTICE PRODUCTIVITY IN BRAZIL

Source: Bank survey, McKinsey
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INTERNAL REASONS FOR DIFFERENCES IN LABOR PRODUCTIVITY - BRAZIL VS. U.S. ESTIMATE

Exhibit 9
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customer 
behavior

0 - 5

Source: Interviews, Bank survey, McKinsey
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Exhibit 10

TYPE OF PAYMENTS BY COUNTRY - RETAIL BANKING, 1994

Number of transactions in million, percent

12

72
81

88

29 28
19

71

Netherlands U.S. Korea* Brazil

100%
2,918 90,053 3,629 9,119

Electronic transactions**

Bill payments 
18%Non-electronic transactions***

* No debit card for Korea in 1995
** Electronic transactions include paperless credit transfers, direct debits, credit/debit card transactions, cash withdrawals at ATM

*** Non-electronic transactions include checks, paper-based credit transfers, cash withdrawals and bill payments at teller
Source: BIS, BOK, National Statistical Office of Korea, interviews with national central banks, Febraban, Bank survey
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Exhibit 11

BACK OFFICE DECENTRALIZATION VS. PRODUCTIVITY

Percent of total employees 
working in branch back-office

8% <

20 - 25%

Total productivity (U.S. 1994 = 100)*
100
90

80
70Brazil 

average 60
50
40
30

20U.S.
10

0
10 20 30 40 50

Percent of back-office branch/total employment

* Sample includes 7 private Brazilian banks, plus U.S. and Brazilian retail banking sector averages 
Source: Interviews, survey, branch visits
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Exhibit 12

TRANSACTION PROCESSES - SIGNATURE VERIFICATION

Storage

•Checks sorted 
by value and 
branch and high-
value checks 
sent to issuing 
branches
•Signatures 
manually verified 
with signature 
cards by teller or 
back office
•Checks sent for 
storage

Source: Interviews 

Decentralized process

Branches

Check 
clearing

Average practice (Brazil) Best practice (Brazil/U.S.)

Centralized process

Check 
clearing

Storage

•Checks 
sorted by 
value
•Signatures 
verified 
centrally for 
high value 
checks 
perhaps with 
usage of 
imaging 
system

Brazilian 
banks use 
1-2% of 
labor in 
signature 
verification 
process

Centralized 
verification
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Exhibit 13

TRANSACTION PROCESSES - INSUFFICIENT FUNDS CHECKS

momo 
momo
momo
momo
momo
momo

momo 
momo
momo
momo
momo
momo

Average practice 2 (Brazil)

•Account managers 
and general managers 
discuss insufficient 
funds checks in 
morning meeting 
•Decisions made on 
checks for all clients

•1 hour per manager 
per day

Average practice 1 (Brazil)

•Manager receives list 
of insufficient funds 
checks each morning
•Manager calls clients 
and makes decisions 
for his clients on list

•1 hour per manager 
per day

Best practice (U.S.)

Centralized 
group

Insufficient 
funds 
checks

Source: Interviews

•List automatically 
screened through 
centralized system with 
decision rules
•Screened, pre-ordered 
list printed for 
centralized group
•Centralized group 
makes decisions on 
remaining sub-set of 
checks

Make straight-
forward decisions 
(e.g., low value 
checks)

Filter 1
Segment checks by 
profitability and 
automatically return low 
profitability customers

Filter 2
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DEPOSIT PROCESSES - ACCOUNT MAINTENANCE Branch

Exhibit 14

Call Center

Account 
maintenanceAccount set-upAccount sales Statement 

processing Response time required

seconds
Best practice (U.S.) Average practice (Brazil)

  120

  120

  30

  45

What are 
your CD 
rates?

Customer

Call Center Branch
Call Center

Customer

Did my 
check 
clear?

•All calls automatically transferred 
from branch to call center
•Automated voice response unit 
answers simple questions in call 
center (e.g. what is my balance?)

•Call center may exist, but a large 
number of customer calls are 
received and answered in branch
•Automated options may or may not 
exist

Source: Interviews; McKinsey
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TIME FOR PROCESSING OF INDIVIDUAL/SMALL BUSINESS LOAN

Source: Interviews

1

4

Average 
practice 
Brazil

Processing time
Days

Best 
practice 
Brazil

Measures used to improve 
productivity

•Removal of bureaucracy
–Fewer documents
–More flexibility to deal 
with missing documents

•Automation
–Centralized, automated 
decision through credit 
scoring model
–Automation of several 
processing steps (data 
verification, contract 
drafting)

"Basic" 
improvements in 
credit processing 
have resulted in 
quantum leaps in 
productivity 
following 
stabilization

Recently 
achieved

Exhibit 15
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CLIENTS PER BRANCH ESTIMATE

Exhibit 16

2,500

2,350

1,950

1,600

1,300

Netherlands

Brazil with PABs*

Brazil

U.S.

Korea

* A PAB is a worksite branch
Source: Febraban, local banking associations
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Exhibit 17

BRANCH-LEVEL TRANSACTIONS
U.S. 1994=100

Branch-level transactions/ branch

Percent

Branch-level transactions/client

Percent

  487

  283

  100

  69

  406

  269

  192

  100

  74

Brazil Brazil

Brazil w/PABs Korea

U.S.Korea

U.S. Netherlands

Netherlands

Source: Febraban, survey, BIS, McKinsey
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•Production factors
–Capital intensity/technology
–Scale
–Trainability

•Operations
–Organization of functions and tasks
–Supplier relations
–Capacity utilization 

•Product innovation
–Mix
–Design for manufacturing

Production 
process

Brazil vs. U.S.

Production process reasons for 
productivity differences between 
Brazilian banks and U.S. banks (apply 
to both public and private banks)

Production process reasons for 
additional productivity 
differences between Brazilian 
public banks and private banks 

Exhibit 18

Significant*

Brazil public 
vs. Brazil 
private

Secondary**

Undifferentiating***

N/A. N/A.

40
100

U.S. Brazil

2952

Brazil 
Private

Brazil 
Public

* Explaining > 30 percent of the overall productivity difference
** Explaining 10 to 30 percent of the overall productivity difference

*** Explaining < 10 percent of the overall productivity difference
Source: McKinsey 
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TECHNOLOGY DIFFERENCES IN BRAZILIAN BRANCHES EXAMPLE

Exhibit 19

Large private bank Brazil  Large public bank Brazil  

Tellers

Sales

Tellers and sales use 
mainframe system 
with no screen display 
(paper tape display)

Late model cash 
dispensers with 
monochrome 
display

Typewriters used 
for some sales 
transactions

Mainframe 
terminals have 
check readers

Sales

Sales

Tellers

Tellers equipped 
with 486 computer 
technology with 
check reader

Video kiosk to sell 
credit cards

Fully functional 
ATMs with deposit, 
withdrawal, transfer, 
investment and 
check ordering 
options

All sales desks 
equipped with 
486 computer 
technology

Source: Branch visits



19

SA-P-ZXW-198-980207
VE

DEPOSIT PROCESSES - ACCOUNT SET-UP

Source: Interviews, McKinsey

Best practice 
(U.S./Brazil)

•Account salesperson has 
screen-driven customer 
information file or computer 
terminal
•Account salesperson enters 
data into computer directly, 
asking customer for relevant 
information
•Basic customer information 
needs to be entered in system

Public bank 1 (Brazil)

Account 
maintenanceAccount set-upAccount sales Statement 

processing

•Customer fills out application 
form (may have to fill out 
separate forms for different 
products)
•Manager discusses 
application with customer, and 
verifies that all information has 
been filled out correctly
•Account salesperson types 
information from application 
into computer

 225

  150

  100

Time index

Public 
bank 2

Public bank  2 (Brazil)

•Account salesperson sits with 
customer and types application 
with typewriter
•Typed version of application 
later entered into computer by 
account salesperson or back 
office

Public 
bank 1

Best 
practice

Exhibit 20
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SUBSCALE BRANCHES IN STATE BANKS

Percent

EXAMPLE

Exhibit 21

  21.5

  36.7

  8.9

  14.6

  12.6

  5.7

> 3000 clients

Between 1000 
and 3000 clients

Between 750 
and 1000 clients

Between 500 
and 750 clients

< 300 clients

Between 300 
and 500 clients Potentially 

subscale 
branches

State bank example

5-10% of employment 
of public banks in 
subscale branches

Source: State Bank data
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0

50

100

150

200

250

300

350

SUPPLY CURVE IN BRAZILIAN RETAIL BANKS - 1996

Most efficient Brazilian bank = 100 

Source: McKinsey

ESTIMATE

Cost/output
Index

Deposit share

Exhibit 22

Public Banks



22

SA-P-ZXW-198-980207
SY

Exhibit 23

SPREAD COMPARISON - U.S. VS. BRAZIL, DECEMBER 1996

Interest rates on product Spread between credit 
card and CD

0

30

60

90

120

150

180

210

240

30 day 
CD

Inter-
bank
rate

Personal
loan

Credit 
card

Overdraft
protection

U.S.

Brazil

Busi-
ness 
Loan

209.0%

11.5%

Brazil

U.S.

* For Brazil this is the annualized interest rate for a 30 day secured loan
Source: Dinheiro Vivo, Andima, Card News, Federal Reserve, Bank Rate Monitor
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DISPERSION OF PRODUCTIVITY IN LARGE BRAZILIAN PRIVATE BANKS (OVER 500 BRANCHES)*

U.S. 1994 = 100%

* Total productivity only completed for 7 private banks
Source:Bank survey; McKinsey

Highest 
productivity

Lowest 
productivity

~ 95

~ 45

Exhibit 24
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Exhibit 25

MARKET SHARE OF TOP SEVEN BRAZILIAN BANKS - 1990-1996

* Includes CEF, Banco do Brasil, and Nossa Caixa
** Includes Bradesco, Itaú, Unibanco and Real 

Source: Austin Asis

0

10

20

30

40

50

60

1990 1991 1992 1993 1994 1995 1996

Deposit share

Percent

Large 
Public*

Large 
Private**

0

10

20

30

40

50

60

70

1990 1991 1992 1993 1994 1995 1996

Credit share

Percent

Large 
Public*

Large 
Private**

Deposit share 
increases after 
private bank failure

Little share gain
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Exhibit 26

EVOLUTION OF SPREADS IN U.S.
Spread on 6-month CD*
(Basis Points)

5

10

15

20

25

30

35

1994 19951986 1987 1988 1989 1990 1991 1992 1993

* Spread calculated by subtracting average 6-month secondary market CD rate from 6-month LIBOR rate
Source: Federal Reserve
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EXTERNAL CAUSAL FACTORS FOR LABOR PRODUCTIVITY GAP IN RETAIL BANKING 

•External Environment
– Fiscal/macro-environment
– Factor prices
– Infrastructure
– Income level/distribution

•Product market
– Competition/concentration rules
– Trade/FDI
– Product market regulation
– Other upstream/downstream industries

•Capital market
– Government ownership
– Corporate governance

•Labor market
– Labor laws/unionism
– Tax level/enforcement

External factors

Source: McKinsey 

X

•Exposure to best practice
•Domestic competitive intensity

Industry dynamics/ 
nature of competitor

Labor 
productivity

Exhibit 27

Significant
Secondary

Undifferentiating

X

X

X
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Exhibit 28

BRAZILIAN BANKS REVENUE

During inflation ... ... After inflation

46

4

37

66

17
30

1993 1995

100%
•Heavy volume of 
checks in system
•Bill payment system 
designed to efficiently 
collect payments in an 
inflationary 
environment
•Heavy focus on 
indexing of financial 
contracts and super-
rapid check clearing
•Very little focus on 
credit granting and 
fee-based services

•Little opportunity for 
float-income although 
systems still in place 
to maximize
•Push to expand credit 
granting, although 
systems for 
accomplishing this are 
underdeveloped

Non-interest income

Net interest income

Float income

Source: Austin Asis
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IT INVESTMENTS - COMPARISON OF PRIVATE AND PUBLIC BANK OF ~500 BRANCHES

US$ millions 

Source: Febraban, McKinsey

EXAMPLE

77
85

13
8

1995 1996

Public

Private

Exhibit 29



29

SA-P-ZXW-198-980207
SY

BANKS’ LOANS TO PUBLIC SECTOR*
Public

Exhibit 30

Private
Credit operations to the public sector as a 
percentage of total credit operations

Problematic credits as a percentage of 
total credit operations

0%

10%

20%

30%

40%

50%

60%

70%

80%

88 89 90 91 92 93 94 95 96 97
0%

10%

20%

30%

40%

50%

60%

70%

80%

88 89 90 91 92 93 94 95 96 97

* Data for 1988-1996 for December; data for 1997 for June
Source: Banco Central
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Exhibit 31

ATM PRICE VS. FULLY-LOADED TELLER COSTS 

Price/ATM
US$ thousands

Salary/Teller
US$ thousands

Price/ATM / Wage/Teller

20

28

45

25-30

15

6

0.7-0.8

1.9

7.5
Brazil 
(1992)

Brazil 
(1996)

U.S.
(1996)

Source: ATM suppliers, interviews, U.S. Department of Labor
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22

42

27

46
49

88

1995 Ten year 
horizon

17% 26%

6%
CAGR

7%
CAGR

GROWTH IN BANKABLE POPULATION* - BRAZIL

Millions of inhabitants

ESTIMATE

Exhibit 32

Growth in bankable inhabitants 
caused by:

•GDP growth (assumed 8.5% 
real per annum)

•Change in age demographics

•Population growth

Semi-bankable

Bankable

% of 
population
semibankable
% of 
population 
bankable

15% 24%

* Assumes no change in income distribution
Source: IPEA, McKinsey
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BANKING PENETRATION - 1995

Bank credit to the private sector as a percentage of GDP

Exhibit 33

44

63

96
100

18
27

34

16

Colombia Argentina Brazil Mexico Chile U.S. Germany UK

Source: Bank for International Settlements
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CREDIT POTENTIAL IN BRAZIL ESTIMATE

26
16

22

8

48

15

4

61

~ 0.81.6
Revolving/other

U.S. 
(1994)

Brazil 
(1996)

100%

Accounts per banked inhabitant

Credit card

Brazil (1996)

1.6

~0.8

Credit accounts by type - United States vs. Brazil

Percent

Exhibit 34

*

U.S. (1994)

Mortgage

Number of mortgages 
and installment loans 
should increase 
substantially

Installment

* Includes only credit cards with outstanding balances
Source: Survey, McKinsey
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BRAZILIAN RETAIL BANKING PRODUCTIVITY, OUTPUT AND EMPLOYMENT - TEN YEAR HORIZON ESTIMATE

Exhibit 35

Productivity
U.S. 1994 = 100

Output
Brazil 1996 = 100

Employment
Brazil 1996 = 100

  110

  131

  109

  216

  340

  340

  77

  102

  119

Status quo

Competition 
without full 
privatization

Full 
privatization

Source: McKinsey
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CURRENT PRODUCTIVITY SEGMENTATION IN BRAZIL

U.S. 1994 = 100 

ESTIMATE

Exhibit 36

29 29 30-40

60-70

80-90

Brazil 
average 40

Public - no 
plans for 
privatization

Public -
planned for 
privatization

Lower 
productivity

Higher 
productivity

Potential foreign 
entrant 
(acquisition)

Private
Source: McKinsey
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DESCRIPTION OF PRODUCTIVITY GROWTH IN BRAZIL

Scenario 2 - Competition without full privatization (U.S. 1994 = 100)

ESTIMATE

119

1996 Ten year 
horizon

30-40

CAGR
13%Lower productivity 

private banks 
acquired

Foreign and high 
productivity 
domestic banks 
acquire and transfer 
best-practice

108

1996 Ten year 
horizon

29

CAGR
14%

Portion of public 
banks privatized

128

1996 Ten year 
horizon

60-70

CAGR
7%Internal 

improvements in 
high-productivity 
private banks

57

1996 Ten year 
horizon

29

CAGR
7%

Internal 
improvements in
unprivatized public 
banks

102

151

Exhibit 37

Entry of foreign 
banks and price 
competition 
forces internal 
improvements

Brazil 
average 
(ten year 
horizon)

U.S.* 
average 
(ten year 
horizon)

* Assumes 3.5% per annum productivity growth
Source: McKinsey
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FUTURE COST CURVE IN BRAZILIAN RETAIL BANKING SECTOR CONCEPTUAL

Exhibit 38

Operating 
costs/output

Lost consumer 
surplus (higher 
profits to banks)

High-
productivity 
private banks

Lower-
productivity 
private banks

Unprivatized
public banks

Privatized 
public banks

Government 
subsidy

300

200 Price

100

Deposit 
share

Source: McKinsey
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CD/ATM ACCESS

Source: BOK, Community credit cooperation statistic, Ministry of Internal Affairs, Febraban, McKinsey

CD/ATMs per banked inhabitant

Brazil

Korea

U.S.

Netherlands

  81

  46

  57

  76

18 99

Fully functional ATMs

Cash dispensers

Exhibit 39
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Exhibit 40

BILL PAYMENT SEGMENTATION

Large biller

Process can be 
streamlined by:

–Increasing share of 
electronic payments, 
direct debits
–Receiving bill 
through mail and 
automating process

Process may be 
streamlined through 
increasing share of 
mailed bills Brazilian system 

already highly 
efficient 

Efficiency 
improvements 
likely

Bill volume

Small biller

Efficiency 
improvements 
plausible

Has checking 
account 

Does not have 
checking account

Client profile 

Number of checking accounts 
should grow over next 5-10 years

Source: McKinsey 
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Exhibit 41

LABOR INTENSITY WEIGHTS FOR DEPOSIT AND CREDIT PRODUCTS

Index

Deposit products Credit products

Source: McKinsey

Checking 
account

CD/time 
deposit

Savings and 
others

4.0

1.5

1.0

10.0

3.0

1.0

1.0

Mortgage

Installment credit 
(e.g. car loan)

Credit card loan

Revolving credits 
(e.g. overdraft 
protection) and 
other credits
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MEASURING LABOR INPUT IN RETAIL BANKING

* Includes wholesale payment staff in input
** Includes only bank processing outsourcers, and not security, cleaning, and other general services

Total banking 
sector 
employment

Retail*

Wholesale

Transaction

Deposits

Loans

Input for productivity calculations
44,000

1,000
15,000

~5,000

Adjustments made to reflect outsourcing**

Hours per FTE

Part-time employment
%

1,960 2,256
1,7721,664

12
6

0

31

Netherlands U.S. Korea Brazil***

~

Exhibit 42

Netherlands U.S. Korea Brazil

Netherlands U.S. Korea Brazil

*** Employees in Brazil who work 6 hour days not considered part-time
Source: McKinsey
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Steel Industry 

EXECUTIVE SUMMARY 

The productivity of the steel industry in Brazil has grown at a quick pace since 
1990.  However, it still lags behind the best steel producing countries.  Labor 
productivity is lower mainly due to the way the production process is organized, 
although differences in automation and technology also play a role.  Capital 
productivity is lower due to structural factors – the low share of minimills and 
the suboptimal scale at which integrated plants were built. 

Despite the improvements in productivity during the past five years, it is not 
clear that local producers have the incentives to achieve the best practice due to 
the lack of international competition.  Tariffs and a poor transportation 
infrastructure increase the cost of imported steel, and low competitive intensity 
and high concentration in key products/segments allow local producers to 
charge high prices in the domestic market.  Low labor and iron ore costs combine 
with the high domestic prices to allow companies to earn profits even with low 
productivity.  Eliminating import tariffs and improving transportation 
infrastructure, together with changing Brazilian corporate governance rules, 
should increase pressure on managers to reach Brazil’s potential productivity. 

The steel industry has limited medium-term potential for output and 
employment growth.  Its current capacity is almost twice the domestic demand, 
and it is very difficult for exports to earn their cost of capital.  As domestic 
demand grows, exports of most products will be reduced, with output remaining 
roughly constant.  As a result, if productivity improves significantly, 
employment is likely to decline. 

This case focused on comparing labor and capital productivity in Brazil, Japan, 
Korea, and the U.S.  The case starts with a brief overview of the international and 
Brazilian steel industry.  An explanation of the methodology used to measure 
productivity and the causes of productivity differences follows. The case 
concludes with the future outlook of the industry and with policy 
recommendations. 
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INDUSTRY OVERVIEW 

Steel is an important industry in economic development.  It provides an 
important raw material for both construction and manufactured goods (e.g. 
autos).  Demand for steel typically increases rapidly as GDP grows from 
US$3,000 to US$10,000 per capita.  It also accounts for a significant share of GDP 
and employment (Exhibit 1). 

Because steel products are readily traded, this is a good case for studying the 
effects of trade and trade protection.  The different countries in our sample have 
different tariff levels and transportation costs, so it is possible to observe 
different effects of trade in the different countries. 

Industry description 

Our analysis covers the steel industry in Brazil, Japan, Korea, and the U.S in 
1995.  We focus on the fabrication of steel products in both integrated and 
minimill facilities, and exclude primary activities like mining and first 
transformation activities like foundry, forging, and welding (Exhibit 2). 

Steel products can be divided into four product segments: semi-finished steel, 
long carbon steel, flat carbon steel, and specialty products.  Carbon steel is 
“normal” steel, and specialty products are products partly made of, or coated 
with, metals other than steel.  Carbon steel products can generally be divided 
into two categories, “flat,” and “long.”  Flat products generally require more 
inputs to produce and are more expensive in comparison to long products.  
Semi-finished products are products which cannot be sold to end-users because 
they require further processing.  Exhibit 3 illustrates the different product 
categories.  As Exhibit 4 shows, product mix varies significantly by country. 

There are two major technologies by which steel is produced (Exhibit 5).  
Integrated steel mills produce steel from iron ore.  This process makes relatively 
high quality steel and is generally used to produce higher value added products, 
especially flat products.  The second process is minimill production.  Minimills 
reprocess used steel (“scrap”) into new steel products.  Due to impurities in the 
scrap, minimills generally make lower quality steel and are used mostly to create 
lower value-added products, especially long products.  The production process 
mix between integrated mills and minimills varies somewhat by country  
(Exhibit 6). 

Most steel products are readily traded in the global market, and trade makes up 
a reasonable portion of production and consumption in our sample countries 
(Exhibit 7).  However, because it is expensive to ship steel products and because 
minimill production facilities have low optimal scale and are relatively easy to 
construct and operate, long products, and especially reinforcement bar, the 
lowest value added long product, are traded less intensely than flat products 
(Exhibit 8).  Despite significant trade volumes, the very nature of steel creates 
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cost and logistical advantages to local producers, thus establishing a form of  
natural trade barriers and protection to domestic providers. 

While steel technology does not change quickly, there have been steady 
technological improvements over time that can have an effect on productivity.  
This is true for both integrated mills and minimills, although new technology 
development has been more rapid in the minimill segment.  Examples of 
technological progress are the development of continuous casting, thin slab 
casting, continuous annealing, DRI technology, and the improvements in electric 
arc furnace (EAF) technology. 

Global steel industry trends 

The steel industry has gone from a growth industry to a mature industry in the 
developed world.  This trend follows a general pattern of steel consumption 
development (Exhibit 9).  In a country’s less developed stage, steel demand is 
quite low because construction and steel-intensive manufacturing industries are 
small.  As countries industrialize and grow, steel intensive industries like 
construction and manufacturing expand, creating rapid demand growth for steel.  
In the final stage of development, however, the  growth of steel-intensive 
construction and manufacturing industries slows down, causing a dramatic slow 
down in steel consumption growth.  At the same time, less developed countries 
with significantly lower costs have built steel capacity, preventing developed 
countries like the U.S. and Japan from attaining steel industry growth through 
exports.  These combined factors have led to the mature, low growth steel 
industries that we observe in developed countries and to the growth in the steel 
industries observed in rapidly growing countries like Korea. 

In addition to the maturation of the steel industry in developed countries, several 
factors have contributed to poor worldwide financial performance in the steel 
industry.  In the 1970s and early 1980s, Japan and Europe undertook aggressive 
capacity expansion even though their domestic consumption growth was flat.  
Along with this, the breakup of the Soviet Union led to a rapid decrease in 
demand in the early 1990s.  These combined factors have led to world 
overcapacity in steel production (Exhibit 10).  Though in some regions, and 
especially non-Japan Asia, steel demand has grown, world overcapacity, among 
other factors, has led to poor financial performance among steel producers 
(Exhibit 11). 

Brazil overview 

The development of the Brazilian steel industry can be separated into three 
distinct periods:  
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¶ Startup era (Post-war through 70s).  In this period, the government, eager 
to industrialize, created several state-owned and managed national 
steel companies.  The government followed the “import substitution” 
model, where the basic premise was that development required 
becoming less dependent on developed countries for manufactured 
imports. Production and demand grew rapidly throughout the 1960s 
and the 1970s, and in the 1970s the government began borrowing 
heavily from international creditors to expand capacity and update 
technology to keep pace with local demand.  

¶ Debt crisis (1980s).  After 1980, the debt crisis caused Brazil to experience 
economic instability and declining demand for steel.  Investment 
continued into the early 1980s until high interest rates and low demand 
made it unsustainable.  The overcapacity which resulted forced the 
companies to export at very low returns to maintain production.  In 
addition, the government attempted to fight inflation by controlling the 
prices of steel and other commodities.  The combination of low export 
and domestic prices, volatile and declining demand, and low 
availability of foreign credit caused profits and investment to fall 
significantly during this period. 

¶ Recovery (1990s).  The industry has turned around significantly since 
1990.  The government recognized the need to improve competition and 
adopt more market-oriented strategies.  The state-owned portion of the 
industry was privatized from 1988 to 1993 and tariffs were reduced. 
Productivity has increased rapidly from a low starting point, as 
companies, in some cases with new management, have realized quick 
cost reductions. 

MEASURING PRODUCTIVITY 

In this study, we use a physical (actual) output measure in order to calculate 
productivity.  That is, we define labor and capital productivity as the amount of 
labor and capital needed to produce a certain amount of physical output, though 
this output is adjusted for the different value-added content of different products 
and production processes. 

Output  

In the method we chose to use, we adjust the total (raw) tonnage of finished steel 
produced for the product mix and production process mix of each country.  In 
the product mix adjustment, raw output is divided into 17 product segments and 
each segment is adjusted for its different value-added content.   The adjustment 
was made on the basis of the relative total factor inputs (capital and labor) used 
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in the production of those products.  This weighting approach was tested in 
countries for which reliable price data is available and was found to provide a 
strong correlation to value added (Exhibit 12).  In the production process mix 
adjustment, raw output is split into minimill and integrated mill production and 
adjusted for the different value-added content of the two processes (Exhibit 13).  
Exhibit 14 details the raw output and adjusted output, or “equivalent tons.” 

We rejected two other options for calculating output.  The first option would 
have involved using a financial value added figure adjusted by an industry PPP.  
We rejected this option for two reasons.  First, it is not possible to get accurate 
price data for steel products in the sample countries.  Second, value-added data 
is unavailable for the Brazilian steel industry, which would have limited our 
comparison.  The second method would have been measuring output as total 
tonnage without taking into account differences in product or production 
process mix.  We rejected this method because the product and production 
process mixes in the included countries are sufficiently different to make 
calculations made using raw output figure inaccurate.  This approach would 
have understated the true output of countries producing a higher value-added 
mix of products. 

Inputs 

The labor input used was the total number of hours worked, calculated by 
multiplying the total number of workers by the total number of hours worked 
per employee. 

The capital input used was the value of the capital stock used in steel production, 
which was determined by a survey of capital equipment.  The capital employed 
was first surveyed, and then a 1995 market price was applied to the equipment to 
calculate the value of the capital stock.  An alternative methodology, 
constructing a capital stock using the perpetual inventory method (PIM) and 
data on capital investments over time was impossible in Brazil because of the 
lack of reliable investment data.  We did check our capital stock valuation against 
the PIM for Korea, the U.S., and Japan.  For the U.S. and Korea, the findings were 
very similar to our valuation.  For Japan, the PIM method yielded a higher result, 
but the difference roughly corresponded to the capacity which had been retired 
in Japan after 1973.  If we had been able to use this methodology for Brazil we 
would have gotten a much higher result for the capital stock due to the high 
prices paid and the equipment which was purchased but not completed during 
the 1970s and 1980s.  We did not adjust for these differences, because we were 
more interested in understanding how well Brazil uses the capital it has today 
rather than documenting the sins of the past. 
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Results 

Brazilian labor and capital productivity is the lowest of the four countries 
studied (Exhibit 15).  Its labor productivity is 68 percent of the U.S. and just over 
half of the benchmark, Japan.  Its capital productivity is slightly higher, 87 
percent of the U.S. and about 70 percent of Korea.  Total factor productivity, at  
77 percent of US levels, is 70 percent of best practice Korea and Japan.  

Despite having the lowest productivity, Brazil has had the fastest rate of 
improvement since 1990, growing at 10 percent per annum (p.a.) (Exhibit 16).  
Brazilian productivity growth has come mainly from employment reductions, as 
employment has fallen from 128,000 to 86,000.  

CAUSES OF PRODUCTIVITY DIFFERENCES 

We examine the causes of productivity differences on three different levels.  At 
the first level, all differences in productivity are explained by differences in how 
firms produce the industry’s output.  An industry’s productivity at the 
production process level is in turn affected by competitive dynamics of the 
industry.  These are in turn affected by product, labor, and capital market factors 
and other factors which are external to the industry.  The causes of low 
productivity in Brazil are summarized using this framework in Exhibits 17  
and 18. 

Production process level  

This section examines the causes of low labor and capital productivity in Brazil at 
the production process.  While this analysis will focus on the current gap 
between Brazil and best practice, it is important to recognize that Brazilian 
productivity has improved significantly since 1990.  

1.  Labor productivity.  Exhibit 19 summarizes the causes of Brazil’s labor 
productivity gap with the benchmark country, Japan.  Almost all of the 
difference with Japan could be closed by the reorganization of labor and by 
increases in automation and upgrades in technology that would be economic at 
Brazilian factor prices.  A small gap would remain due to the less optimal scale 
and layout of Brazilian plants and due to other organizational differences that 
are not economic (i.e. due to low factor costs) or possible to fix in the medium 
term in Brazil. 

¶ Organization of labor is the parameter with the largest potential for 
improvement in labor productivity.  McKinsey’s experience with steel 
companies around the world has helped us identify potential 
improvement areas in Brazil: 
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• Changing from a functional to a process organization.  Steel companies in 
most companies have traditionally been organized around functions 
(e.g. production, maintenance, etc.), but many are reorganizing 
themselves around their core processes.  A process-oriented 
structure facilitates communication between departments, for 
instance in the order generation and fulfillment process.  Once the 
order is accepted by the company, good communication between the 
manufacturing and sales teams is fundamental to reduce the order 
processing time. A process structure also eliminates horizontal 
hierarchy therefore speeding up the decision process. 

• Training and multi-skilling employees.  An example is training the same 
person to handle both basic mechanical and electrical maintenance.  
Other possibilities would be the training of operational workers to 
perform maintenance activities or the transfer of a portion of the 
supervisory responsibilities to the employees.  Our experience has 
shown that significant training-related improvements are possible 
despite the lower average educational attainment of Brazilian 
steelworkers.  

• Other rationalization.  Most of the improvement potential at steel 
companies consists of a large number of small improvements.  
Additional examples include merging of departments that perform 
similar activities and changing maintenance from the night shift to 
the day shift.  

Exhibit 20 illustrates the experience of a Brazilian steel company that 
has gone through a major reorganization program.  The company, 
which originally had a labor productivity close to the country average, 
was able to improve labor productivity by 33 percent.  The process 
involved the generation of over 5,900 ideas, and took 2.5 years to 
implement.  A long process of communication was required in order to 
convince managers that significant savings were actually achievable.  
Managers are often sincerely and genuinely unaware of the 
improvement potential inherent in their operations, due to the cost 
accounting challenges created by high inflation and the reliance on cost 
per ton measures which might disguise true physical productivity in 
light of  Brazil’s low factor costs. 

Not all of the organizational gap with Japan can be closed in Brazil.  
Legal and dual currency accounting requirements require higher 
administrative staffing.  Some training that is given in advanced 
countries is not possible in Brazil due to lower education levels, and the 
span of responsibility of both employees and supervisors must be 
narrower for the same reason. Such constraints, in addition to non - 
economic automation (to be discussed below), represent approximately 
13 percent of the gap with Japanese practice.  
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¶ Capital intensity.  In general, the amount of capital used to produce a 
given product varies much less in steel than in other industries.  
Automation in steel plants is typically used to minimize the number of 
control stands or to improve internal transportation, for example by 
installing remote control on traveling cranes or by introducing 
conveyor belts.  
 
However, not all automation viable in developed countries should be 
implemented in Brazil due to significantly lower labor costs.  Whereas 
in developed markets automation may be viable at a cost of 
approximately US$350,000 per employee saved, in Brazil it is only 
justified up to US$150,000.  Examples of automation that are not viable 
include automation of non-continuous processes such as quality 
control, sampling, and packaging.   

¶ Technology.  Introducing continuous casting and Power Coal Injection 
(PCI) technology would increase labor productivity by about 10 percent 
and would be clearly viable at Brazilian factor costs.  Brazil’s low share 
of minimills is not an important factor for labor productivity, although 
it is important to explaining capital productivity differences. 

Finally, blue collar trainability, supplier relationship, and product 
innovation were not found to explain part of the productivity gap.  
Capacity utilization has a slight effect in the offsetting direction. 

2.  Capital productivity.  Steel is not a typical industry in that there is a core set 
of capital equipment which is required to produce a given product that accounts 
for a very high share of the total capital used by the industry.  Capital 
productivity can vary much less than in other industries, where more capital-
labor substitution is possible. Our analysis of performance gaps in capital 
productivity was made based on comparison with Korea, the best practice 
country in this measure. 

The major causes of lower capital productivity in Brazil are its lower minimill 
share and the smaller scale of its integrated facilities (Exhibit 21).  These two 
factors alone lead Brazilian capacity to cost on average nearly US$400/ton more 
than in Korea, as demonstrated in Exhibit 22.  These factors are more significant 
than the positive effect on Brazil’s capital productivity of less automation and 
fewer capacity imbalances than in Korea.  Both of these factors are difficult to 
change due to their structural nature. 

¶ Minimills.  The minimill share is important because minimills have on 
average almost double the capital productivity of integrated facilities 
(Exhibit 23).  Minimills are less viable in Brazil because low iron ore 
costs lead to crude steel costs of about US$165/ton, which means that 
minimills can pay no more than US$100/ton for scrap after taking the 
US$65/ton cost of transformation into account (Exhibit 24).  At this 
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price, the supply of scrap is limited to scrap produced by industrial 
companies; recycled scrap cannot be used like in other countries. 

¶ Scale.  The scale effect on productivity comes mainly from the 
integrated facilities.  Minimum efficient scale is reached at capacity of 5 
million tons, at which point virtually no gains on equipment cost per 
ton of steel are achieved.  Whereas average capacity in Brazil is 4.5 
million tons, in Korea average capacity of integrated mills reaches 10 
million tons. 

Nature of competition 

The Brazilian steel industry is highly concentrated, with two to three players in 
each major product group (Exhibit 25).  This contributes to a low intensity of 
domestic competition and to steel producers pricing at import parity, despite the 
fact that Brazil is a net exporter of steel (Exhibit 26).  This is different from the 
situation in Japan and Western Europe, two other major net exporters of steel, 
where competition forces prices down to the cash costs of the least efficient 
producer. 

Brazilian steel producers can earn attractive returns with low productivity for 
two reasons:  prices are high, and factor costs are low.  Brazilian domestic prices 
are 36 percent to 42 percent higher than Western European FOB export prices 
because of sea transport, port cost, tariffs, and the premium which customers are 
willing to pay to source from domestic firms (Exhibit 27).  At the same time, low 
iron ore and labor costs give Brazil a 20 percent cost advantage versus developed 
countries (Exhibit 28).  Brazilian steel firms earn very attractive returns from the 
domestic market, although the significantly lower profitability of exports reduces 
overall profitability (Exhibit 29). 

Exposure to best practice is another differentiating factor between Brazil and the 
best practice countries.  Due to past trade barriers and poor infrastructure which 
limits imports, Brazilian companies were not forced to compete with best 
practice firms in their domestic market. 

Although not yet at the level needed to force Brazil to reach its potential, 
competitive pressure on Brazilian steel producers has increased since 1990.  The 
government has privatized the 71 percent of the industry it owned then, tariffs 
have been reduced, wages have risen, and the Real Plan lead to a 20 percent real 
exchange rate appreciation.  If Brazilian steel producers had not improved 
productivity after 1990, changes in tariffs, wages, and exchange rates would have 
caused unsustainable losses (Exhibit 30).  This, together with the increased profit-
orientation of private owners, helped force the 10 percent annual growth in labor 
productivity that took place in Brazil from 1990-95.  The issue going forward is 
whether this rate of improvement will be sustained in light of recent success and 
the intrinsic advantages noted above. 
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External factors  

This section explains in more detail the external factors that cause low 
productivity in Brazil as well as the changes that have led to improved 
productivity since 1990.  The most important causes of low productivity are 
those that limit the incentive and pressure for management to make the changes 
that our analysis of the production process identified as possible in Brazil: 

¶ Low factor costs.  Brazil’s 20 percent factor cost advantage comes about 
equally from labor and iron ore.  Labor costs have increased 72 percent 
since 1990 to $16/hour but are still one-half those in developed 
countries.  Iron ore is cheap in Brazil for a variety of reasons.  Brazil is a 
net exporter and the local industry is fragmented, so domestic prices 
are at export parity.  Since internal transport and port costs are high in 
Brazil, export parity prices are lower than FOB prices.  In fines, which 
account for 60 percent of consumption, many Brazilian producers can 
buy from small mines that are not serviced by rail lines and for whom 
exports are not feasible (Exhibit 31).  In lump ore, however, the 
acquisition of a railway line by MBR reduced transport costs and led to 
higher local prices.  Labor costs may increase as incomes rise in Brazil, 
but iron ore costs are not likely to increase until transportation 
infrastructure is improved. 

¶ Infrastructure.  In addition to leading to low iron ore prices, Brazil’s 
infrastructure problem also increases the costs of imports, thus 
increasing import parity prices of steel.  Port costs in Brazil are US$20-
40 per ton, compared with US$5-6 in the U.S. and Europe.  Even within 
Latin America, Brazilian port costs at Santos and Rio are close to double 
those of Buenos Aires and Montevideo.  Internal transportation is also 
more expensive, especially to areas such as Minas Gerais where rail 
service is unavailable. 

¶ Trade barriers.  Although tariffs have been reduced dramatically since 
1988 (Exhibit 32), tariffs of 12 percent remain on carbon steel products, 
which account for over 80 percent of industry output.  These tariffs 
provide additional protection to domestic producers. 

If trade barriers were completely removed, port costs reduced to Latin 
American norms, and internal transportation improved to the point 
where all domestic iron ore producers could export at half of current 
rail transport costs, pressure on Brazilian producers would increase.  
Domestic import parity prices would fall 11 percent, export proceeds 
would rise 3 percent, and costs would rise 2 percent, reducing overall 
return on sales from 8.4 percent to 1.4 percent (Exhibit 33).  At this level 
of profitability for the whole industry, most producers would be forced 
into improvements.  To return to its current profitability, the industry 
would have to reach its potential productivity.  Thus, removing trade 



 

 12

barriers and improving infrastructure should be sufficient to spur the 
necessary productivity improvements. 

The infrastructure problem in Brazil is likely to be difficult to 
completely solve in the medium term.  As a result, reaching potential 
productivity will require firms to not be satisfied with their current 
level of profitability.  The question of why firms have not pushed to 
reach their potential productivity and profitability is therefore 
important. 

¶ Corporate governance.  While the returns earned by Brazilian steel 
producers are well short of their potential, they are attractive, especially 
to those who bought into the firms when they were privatized  
(Exhibit 29). As much as two-thirds of the shares of Brazilian steel 
companies are non-voting preferred shares, so it is possible to control a 
company with as little as one-sixth of the equity. Common shares are 
not widely enough traded on the market for an outsider to buy a 
controlling interest. Companies are also in some cases part-owned by 
their competitors, employees, or equipment suppliers.  Increasing 
productivity to its potential is not always in the interests of these 
groups. 

In addition to the factors which have kept Brazil from reaching its productivity 
potential, other external factors have limited its potential.  Given that Brazil’s 
potential productivity is only slightly below Japan’s actual productivity, these 
factors are less important in explaining the gap with the benchmark. 

¶ Government ownership and macro environment.  The suboptimal scale and 
layout of Brazilian facilities resulted from their “organic” growth; they 
were not planned in large capacity increments like POSCO’s facilities in 
Korea or Nippon’s facilities in Japan.  The industry´s ability and 
willingness to invest was also hurt by price controls used to fight 
inflation, as well as by the prevailing high relative costs of capital. These 
effect are due to a combination of the volatility of the Brazilian economy 
and the planning of the government owners; it is difficult to separate 
the two. 

¶ Relative factor prices, and regulation. The improvements that were not 
implemented in Brazil were constrained by a combination of the high 
relative cost of capital and regulations that created extra administrative 
work.  Each of these contributed approximately equally to the 
previously noted 13 percentage points of organizational and 
automation measures which are presently considered not possible to 
implement to narrow the labor productivity gap with Japan.  None of 
these are important enough to be considered significant in our causal 
analysis. 
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OUTLOOK FOR OUTPUT AND EMPLOYMENT 

As a general rule, output and employment growth are driven by the local 
market.  Due to the worldwide overcapacity in the industry, exports rarely earn 
their cost of capital.  As a result, even if a country is currently exporting using its 
existing capital base, it will not build capacity to export, so even as domestic 
demand rises, total output will remain constant until exports reach zero. 

The only exception to this rule in Brazil is in the case of hot rolled coil.  Brazilian 
steel makers have a large bottleneck in hot rolling capacity; they could increase 
production by 5 million tons by adding only rolling capacity.  If Brazil reaches its 
potential productivity and port and transport costs are reduced, then investing in 
debottlenecking to produce hot rolled coil for exports would return its cost of 
capital (Exhibit 34).  If the Brazilian currency devalues by 20 percent in real terms 
(which would return it to its pre-Real Plan level), exports will become even more 
profitable. 

Brazil can continue improving its labor - reaching a level 70% higher than 
today´s over a 10 year period.  If domestic demand grows at 10 percent p.a. and 
the only investment for export production is hot rolled coil debottlenecking, then 
output is likely to increase by 34 percent.  Combined with productivity increases, 
this will result in employment declining by 33 percent over the next ten years 
(Exhibit 35).  Like elsewhere in the developed world, the steel industry will not 
be a source of net employment creation.  Steelworkers do have more education 
on average than workers in the rest of the economy (6.9 vs. 5.6 years of 
schooling).  Freeing up their services will be beneficial for the rest of the 
economy, so long as employment growth can be generated in other industries. 

As illustrated in Exhibit 36, a rough estimate has been performed for the major 
sources of productivity improvement. Part of it can be captured from 
optimization of organization of tasks at the current facilities (around 3.2 percent 
p.a. of the total 5.5 percent p.a.). The next 2.3 percent p.a. refer to improvements 
in labor productivity at the current capacity that require one time capital 
investments.  Improvement through addition of higher productivity capacity, 
which has been found to be an important source for overall productivity growth 
in other manufacturing sectors analyzed in this study - automotive and food 
processing - does not contribute to labor productivity growth in steel. 

As illustrated in Exhibit 37, we have made a rough estimate of the sources of 
output growth.  Only 0.4 percent p.a. of the total 2.5 percent p.a. forecast growth 
rate can be reached at current capacity through debottlenecking. 

In absolute terms, this leads to an output capacity of 104 percent of current 
capacity in 10 years without new capacity. Therefore, the other 2.1 percent of the 
2.5 percent output increase p.a. will have to come from new capacity which will 
also require additional investment. 
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We have also estimated the total capital requirement for the steel industry for the 
next 10 years. First, we estimate the cost of upkeep as a 7 percent depreciation 
p.a. of the current capital stock, yielding total depreciation over 10 years of about 
US$ 8.4 billion (Exhibit 38).  The debottlenecking of the existing facilities will 
require US$ 0.7 billion, and the new capacity US$ 4.0 billion.  Therefore, the total 
capital requirement of the steel industry over the next 10 years amounts to US$ 
13.1 billion. 

To estimate the import share of equipment, we considered that all building 
construction will be done locally.  However, some specialized equipment will 
have to be imported.  We estimated the import share at around 10 percent. The 
share of foreign direct investment, on the other hand, is estimated at about 
20 percent. 

POLICY IMPLICATIONS 

The most important implications for policy coming from this case are: 

¶ Remove import tariffs.  Although the steel industry would come under 
short term profit pressure, sufficient productivity improvement 
potential exists for the industry to remain competitive in the long term.  
The net effect of lower tariffs will be higher steel industry productivity 
and lower steel prices for other key industries (e.g., automotive and 
construction). Implementing this policy prescription would, however, 
require renegotiation of current Mercosul agreements. 

¶ Improve port, rail, and road infrastructure.  In addition to increasing the 
cost of doing business in Brazil, infrastructure problems also insulate 
industries and companies from competitive pressure. 

¶ Reform corporate governance rules.  The concentration of voting rights in a 
limited number of shares and the ownership of companies by 
institutions with conflicting interests can reduce pressure for 
productivity improvement.  Allowing competitors to have cross 
holdings is very difficult to justify, especially in an industry that is 
already highly concentrated.  In the case of employee ownership, one 
could argue that employment stability and productivity improvement 
are both important goals and that employee ownership provides 
needed balance to a firm’s objectives.  This argument raises the issue 
that there is a tradeoff between productivity and preserving jobs in 
existing industries – we will revisit this tradeoff in the synthesis. 
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CRUDE STEEL EVOLUTION
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Exhibit 2

SCOPE OF THE VALUE CHAIN ANALYZED
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STEEL PRODUCT EXAMPLES
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Exhibit 4

PRODUCT MIX 1995
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Exhibit 5

MAIN TYPES OF PLAYERS 
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Exhibit 6

PRODUCTION PROCESS MIX – MINIMILL SHARE BY COUNTRY
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Exhibit 7

STEEL TRADE INTENSITY 1995
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Source: ISSB Country Book Series
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Exhibit 8

COMPARISON OF FLAT AND LONG PRODUCT IMPORTS AS A PERCENT OF DOMESTIC CONSUMPTION
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Exhibit 9

STEEL CONSUMPTION DEVELOPMENT
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Exhibit 10

WORLD STEEL CAPACITY AND CONSUMPTION
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Exhibit 12

PRODUCT MIX ADJUSTMENT

Source: McKinsey Steel Practice 
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Exhibit 13

MINIMILL MIX ADJUSTMENT

Index - integrated mill value added/ton = 100

Note: Companies in sample possessed similar product mixes
Source: Industry Association, Global Vantage, McKinsey
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Exhibit 14

EQUIVALENT TON DETERMINATION*

* Equivalent Steel = the actual output converted to slabs produced at an integrated mill
Source: McKinsey
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LABOR PRODUCTIVITY GROWTH 1990-95*

Indexed to U.S. 1995 = 100

RB

* Results assuming outsourced employees in census data
Source: McKinsey
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CAUSALITY FOR DIFFERENCES IN LABOR PRODUCTIVITY – STEEL
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x

CAUSALITY FOR DIFFERENCES IN LABOR PRODUCTIVITY – STEEL (CONTINUED)

* Effect is in an offsetting direction 
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SOURCES OF LABOR PRODUCTIVITY DIFFERENCES – JAPAN VS. BRAZIL
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CASE EXAMPLE FOR POTENTIAL IMPROVEMENT IN ORGANIZATION OF LABOR 

Source: McKinsey Steel Practice
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SOURCES OF CAPITAL PRODUCTIVITY DIFFERENCES – KOREA VS. BRAZIL

Indexed to U.S. = 100

Source: McKinsey Steel Practice
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SCALE IMPACT ON CAPITAL PRODUCTIVITY

Source: VDH, James King, McKinsey Steel Practice
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MINIMILL VS. INTEGRATED MILL CAPITAL PRODUCTIVITY IN THE U.S.*

* Based on a sample of companies
Source: VDEH, James King, McKinsey
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SCRAP SUPPLY AND DEMAND CURVES – BRAZIL

scrap cost in US$ per ton

Source: Metal Bulletin, McKinsey Steel Practice
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CONCENTRATION BY PRODUCT – BRAZIL

percent, million tons 

Source: IBS
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INDUSTRY COST CURVE FOR HOT ROLLED* COIL

US$/ton 1995

* Operating cost including general and administrative expenses, excluding depreciation and financial charges
Source: Annual reports, SIM, McKinsey
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COMPARISON BETWEEN LOCAL PRICE AND INTERNALIZED COST OF STEEL

* Assuming no tariffs and international port cost
** Tariffs for carbon steel that represents 85% of total production

Source: McKinsey Steel Practice
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COST OF KEY INPUTS FOR THE INTEGRATED STEEL INDUSTRY 1994-95

* Fines, accounting for 60% of iron ore
** Including oxygen (electricity based production)

*** Percent of total cost vs. Western Europe
Source: McKinsey
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PROFITABILITY OF BRAZILIAN STEEL PRODUCERS

percent

Source: Financial statements, McKinsey
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IMPACT OF PRODUCTIVITY INCREASE ON CASH FLOW
Return on sales*
percent 

* Earning before interest and taxes (EBIT) on total sales for Usiminas, Cosipa, CSN, CST
** At 1995 prices and labor costs

Source: Financial statements, McKinsey
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PRICE OF IRON ORE – FINES

US$/ton

Source: McKinsey Steel Practice, Metal Bulletin
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TARIFFS ON STEEL PRODUCTS IN BRAZIL 1988-95

* Adjusted for inflation
Source: BNDES, Conjuntura Econômica, IBS
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RETURN ON SALES*

percent

* Earning before interest and taxes (EBIT) on total sales for Usiminas, CosIpa, CSN, CST
Source: Financial statements, McKinsey
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RETURNS ON BUILDING CAPACITY FOR EXPORT

percent 

* HRC = Hot Rolled Coil
Source: Financial statements, McKinsey
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EMPLOYMENT PROJECTION

Source: IBS, McKinsey
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LABOR PRODUCTIVITY IMPROVEMENT POTENTIAL IN STEEL

CAGR percent

Source: McKinsey analysis
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SOURCES OF OUTPUT GROWTH IN STEEL FOR NEXT 10 YEARS
Indexed to output 1995 = 100

Source: McKinsey analysis
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CAPITAL INVESTMENT REQUIRED IN STEEL OVER 10 YEARS

US$ billions

Source: McKinsey analysis
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OPERATING COSTS – EUROPE 1995

Source: McKinsey Steel Model 
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Telecommunications 

EXECUTIVE SUMMARY 

Elimination of inefficiencies in organization of functions and tasks, explained largely 
by the constraints of state ownership, and investments in technology, including 
network digitalization and  I.T. (Information Technology) related process 
automation, will allow optimization of labor force levels resulting in significant 
gains in labor productivity. 

Brazil’s capital productivity in the telecom sector overstates its true performance 
since it is driven by high utilization resulting largely from a shortage of installed 
capacity.  If Brazil increases its capacity to eliminate unmet demand, overall network 
utilization would probably increase at a slower rate than lines, and therefore capital 
productivity would decline. 

The total investment required to develop the existing infrastructure was inflated by 
the high prices paid for the purchase of telecommunications equipment.  The high 
prices in turn are attributable to protection and concentration in the equipment 
supply industry and likely contributed to the capital shortfall noted above. 

Despite the sector’s potential for productivity improvements, projected output 
growth can result in significant net job creation in the short/medium term.  

The general principles underlying policy for the sector going forward, including 
privatization, openness to foreign participation and fostering of competitive 
environments, should establish conditions consistent with the fundamental 
objectives of growth in output and productivity.  

INTRODUCTION 

Since the beginning of this century the technological innovations in 
telecommunications had little influence in the services offered to customers.  During 
this period, wireline telephony along with telegraphy and telex dominated the 
communication market.  However, in the past two decades, the telecommunications 
industry has been going through a radical transformation.  Technological 
innovations and the need for better and faster ways to communicate have made this 
transformation possible.   
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The availability of telecom infrastructure is a determining factor for a country’s 
development and its insertion in the international context.  Developing countries, 
like Brazil, should follow the information revolution era started by the developed 
countries and take advantage of the technological opportunities to stimulate its 
social, political, and economic development.  Furthermore, telecom is a sector in 
which there is an opportunity to leapfrog the developed countries by implementing 
the new, cheaper, and more productive technologies (e.g. wireless local loop, LMDS, 
ISDN, ATM, digital switching and virtual private networks).  Establishing the right 
policy environment is therefore especially critical in light of the magnitude of 
positive spillovers associated with the establishment of a vibrant, modern 
telecommunications infrastructure.  

This report contains six sections in addition to this introduction:  

¶ Executive summary 

¶ Industry overview 

¶ Explanation of the methodology used and of the productivity results 

¶ Analysis of the causal factors that explain the productivity gap 

¶ Implications for output and employment growth 

¶ Proposed recommendations to close the measured productivity and output 
gaps 

INDUSTRY OVERVIEW 

Scope of the study 

Our definition of the telecom industry includes public wireline and public cellular, 
but excludes equipment manufacturing, bulk line leasing, cable TV operations, 
private networks, and data transmission (Exhibit 1).  These services were excluded 
both because of the difficulty involved in ensuring comparability across comparison 
countries and because of the significance of the wireline and cellular services in 
terms of size and importance to economic development.  

Industry importance and recent evolution 

The telecom sector in Brazil represents 1.4 percent of GDP and 0.14 percent of 
employment.  In the comparison countries in 1995, the telecom sector represented 
between 1.2 and 1.6 percent of GDP and between 0.2 and 0.5 percent of employment. 
Its recent pace of development, however, varied greatly, partially reflecting 
differences in starting points.  While slower growth in the U.S. and Japan is 
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consistent with more mature markets, Korea’s growth was nearly twice that of 
Brazil.  Korea’s strong performance was achieved with the sector largely under 
government management and control (Exhibit 2).  In the past decade, Brazil’s 
growth performance has also lagged that of neighbors such as Argentina, Mexico, 
and Chile, all of which underwent privatization and deregulation in 
telecommunications (Exhibit 3).   

The telecommunications industry worldwide is moving towards full competition, 
after decades as one of the most regulated industries, spurred by both technology 
and by a change in mindset as to government’s role in the economy.  The process of 
deregulation/privatization started in the early 80s in the U.S., UK and Japan.  Other 
countries such as Mexico, Argentina, Venezuela and Chile underwent similar change 
in the early 90s.  Yet others like Korea and Brazil are still government-owned 
monopolies.  The current regulatory and competitive environment and the four 
stages of the deregulation process in the comparison countries are shown in  
Exhibits 4 and 5 respectively, and summarized below.  

¶ United States.  In 1984, AT&T was broken down into seven regional bell 
operating companies (RBOCs) and one long distance carrier (AT&T).  The 
RBOCs kept a monopolistic position while AT&T was exposed to 
competition in long distance (mainly with MCI and Sprint).  In the mobile 
sector, there were two service providers in every market. In 1996 new 
legislation created the possibility of full competition in all services. 

¶ Japan.  Local telephone services in Japan are still monopolized by NTT, 
although the government plans to open local services to competition as 
early as 1998.  The long distance market is open to competition and 
currently has four players including NTT, which still accounts for more 
than half of all long-distance revenues.  KDD, ITJ, and IDC compete in 
international services, although NTT has so far been excluded from such 
services.  A number of companies, of which NTT DoCoMo is the largest, 
compete regionally in mobile services, typically with three to four players 
in each service area. 

¶ Argentina.  Argentina’s telecom services were privatized in 1990, and the 
country was divided into two regional monopolies.  Both Telefonica de 
Argentina and Telecom Argentina offer local, long distance, and 
international services.  Cellular is provided by different companies.  In the 
beginning, only one company, Mobicom, offered cellular service.  Some 
competition was introduced in the Buenos Aires area by Miniphone (which 
belongs to Telefonica de Argentina and Telecom Argentina).  Later, 
competition was introduced in the country areas by CTI.  Currently there 
are five cellular providers. 

¶ Korea.  Korea Telecom is still the dominant service provider in Korea, 
accounting for more than 80 percent of total revenues.  KT has a monopoly 
in the local market, and began to face competition from DACOM in 
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international services in 1991 and long-distance services in the beginning of 
1996.  The government recently issued additional licenses for local and 
long-distance service and expects competition to begin in those markets 
during 1997-1998.  Mobile services have experienced much more 
deregulation and are now highly competitive with two players already in 
place and 13 additional licenses recently issued for the three main types of 
mobile technology. 

¶ Brazil.  The telecom sector in Brazil is represented by the Telebrás System 
and four other companies: CRT, CETERP, SERCOMTEL and CTBC.  These 
four companies only provide local services.  Only CTBC is privately owned.  
Telebrás is composed of 27 state-run, government-owned regional 
operators and one long distance national carrier (EMBRATEL).  Cellular 
telephony is currently provided by the 27 regional operators and the 
independent carriers in their concession areas. This scenario will change 
with privatization.  Competition is expected to start in 1998 with the sale of 
concessions, regulation, and privatization of all the state-owned 
enterprises. 

METHODOLOGY AND PRODUCTIVITY RESULTS  

In this section we describe the productivity results and the methodology used.  For a 
detailed description please refer to the Methodology Appendix. 

Results 

Brazil’s total factor productivity (TFP) is third among the comparison countries, 
following the U.S. and Korea but before Argentina and Japan (Exhibit 6).  Brazil’s 
TFP ranking was obtained despite registering the lowest labor productivity, at only 
45 percent of the best practice performers, the U.S. and Korea (Exhibit 7).  Brazil’s 
apparently strong performance reflects the second highest capital productivity, at 75 
percent of the U.S. (Exhibit 8).  However, as we will see later, these results should be 
interpreted while considering the significant capital shortfalls in the Brazilian 
telecom sector. 

Our productivity results incorporate adjustments to reflect differences in quality 
between Brazil and Argentina and the other comparison countries.  The capital stock 
in the former countries is adjusted to match the digitalization and trunk capacity 
levels of the U.S. in 1995 (Exhibit 9).  The underlying assumptions are that 
digitalization would improve quality (e.g., static noise, sound level, speed of 
connection, dial up access tone rate, cut-off rate) and that increased trunk capacity 
would solve the congestion rate problem.  This approach at adjusting for quality 
differences did not produce significant differences in comparison to the unadjusted 
results.  
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CAUSAL FACTORS FOR DIFFERENCES IN PRODUCTIVITY 

In this section we discuss the observed differences in productivity.  The causes of 
these differences include factors at the production process level and also factors at 
the external level that set the environment in which managers operate. The summary 
of the explanations for the productivity gaps between Brazil and the U.S. is shown in 
Exhibits 10a and 10b. 

Causal factors at the production process level 

Differences at the production process level are usually within the direct control of 
managers. We divided the production process causal analysis into two sections  
covering differences in labor and capital productivity. 

¶ Causes for labor productivity differences (Exhibit 11). Brazil’s low labor 
productivity reflects a high number of employees relative to access lines.  
Brazil has an average of 108 access lines/FTE, while U.S. has 236 access 
lines/FTE.  This situation is explained primarily by the organizational 
practices adopted by a highly-regulated, state-owned company and by the 
processes implicit in analog/electromechanical technology. Neither blue 
collar trainability nor capital intensity were identified as important causal 
factors. 

! Organization of functions and tasks.  Organizational characteristics arising 
from state ownership help explain between 20 and 30 percent of the total 
labor productivity gap of 55 percent with the U.S. (Exhibit 11).   Our 
estimate of the productivity gap attributable to  state ownership was 
based on comparisons between Telebrás and both CTBC, (the only 
privately owned Brazilian telephone company), and a U.S. regional 
operating company.  CTBC achieved better results with 25 percent fewer 
employees per access lines despite similar technology to Telebrás.  The 
U.S. operator had 54 percent less overhead than its Brazilian counterpart 
(Exhibit 12).   

Further indirect confirmation for our estimate is obtained from a study 
conducted by BNDES, which identified average staff reductions of 32 
percent following 44 Brazilian privatizations.  It is noteworthy that 
Korea Telecom, a state-owned enterprise, was able to expand and 
modernize its network faster than Telebrás without overstaffing.  In the 
past three or four years, Telebrás network has also grown substantially 
without increasing its workforce. 

State ownership of the telephone companies in Brazil creates incremental 
labor for various reasons.  Multiple administrative staffs arise given that 
each of the 27 operators and the holding company are independently 
managed and thus require independent administrative support.  Due to 
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specific legislation, state-owned companies must deal with an onerous 
bidding process for virtually all of their purchases.  Furthermore, to play 
its social role the company has to add or maintain positions not required 
by a private entity. 

Another bureaucratic element estimated to contribute to about 5 percent 
of the productivity gap involves the bookkeeping of line property rights. 
Since the unmet demand for phone lines in Brazil created a very relevant 
black market value (US$2000 -US$5000) for those lines, specific control 
systems had to be set up to protect eventual buyers and sellers from 
fraud. Handling this bureaucracy daily occupies approximately about 70 
percent of all personnel at sales outlets.  

! Technology. The technology related causes for the productivity gap 
include differential degree of digitalization of the network (10-25 percent 
impact on the productivity gap), lower automation of call centers, as in 
directory and call assistance (5-10 percent), and different levels of 
cellular penetration (5 percent). 

– Digitalization allows for more efficient maintenance at remote 
locations and at reduced cost.  Interviews with Brazilian and U.S. 
telephone companies suggest that digitalization would allow for 
reduction in the number of maintenance technicians in central office 
switching on a ratio of about 5:1. Evidence also shows an inverse 
proportional relationship between the cash costs of a telephony 
provider and its digitalization levels (Exhibit 13). It is critical to note 
that these gains accrue not only because of direct efficiency gains, but 
also because of the optimization of processes which digitalization 
allows.  Additionally, digitalization also brings other benefits such as 
increased quality of communication, faster connection, and the 
possibility of offering extra services, all of which enlarge the call 
completion rate and therefore labor productivity. 

– Brazilian telecom companies have cosiderably under - invested in 
computers and information technology (I/T) when compared to their 
U.S. counterparts (Exhibit 14).  This underinvestment contributed to 
lower productivity in key functions.  Directory assistance calls per 
employee, for example, are 5 times higher in the U.S. due to the use 
of more sophisticated customer service softwares and systems 
(Exhibit 15).  

– In 1995, 20 percent of U.S. access lines were cellular in comparison to 
a 10 percent share in Brazil.  This explains the lower cellular 
penetration in Brazil of 1 percent compared to 13 percent in the U.S.  
If Brazil had the U.S. share of cellular lines, it would have 5 percent 
fewer employees per line, given that cellular requires fewer 
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employees per line than fixed telephony: in the U.S., there are 211 
wirelines/FTE and 495 wireless lines/FTE. 

! Blue collar trainability.  Telebrás has traditionally served as a source of 
workers to the telecom market.  Its training centers throughout Brazil 
have been forming professionals for over two decades.  According to 
interviews conducted both within and outside the telephone companies, 
neither blue collar trainability nor labor skills are currently a causal 
factor underlying the productivity gap. 

Some interviewees expressed the opinion that, once digital technology 
and higher levels of automation are in place, the current workforce will 
need to be significantly retrained.  As evidence, they point to the U.S. 
telecom recruitment practices, where twice the number of positions 
require undergraduate degrees and the workforce benefits from more 
than twice the number of training days per year (Exhibit 16).  The issue 
regarding the availability of high skilled labor to support output growth 
and modernization will be discussed in the Synthesis Chapter. 

! Capital (intensity).  At current employment levels, capital intensity (i.e., 
capital stock per employee) in the Brazilian telecom sector is low, at 
nearly half the U.S. levels.  However, analysis reveals that low capital 
intensity is driven largely by low labor productivity.  Reduction in 
employment levels through organizational optimization of the 
telephone companies which would require no additional capital 
investment would increase Brazil’s capital intensity to 70 percent of U.S. 
levels.  The investments in technology (i.e., digitalization) which would 
help close much of the remaining productivity gap would not materially 
affect the current capital stock per worker.  At those productivity levels, 
Brazil’s capital intensity would be virtually equivalent to that of the U.S. 
(Exhibit 17).  Capital intensity therefore does not appear as a causal 
factor underlying the productivity gap in the telecom sector, though, as  
mentioned in the previous discussion on the importance of 
digitalization, the impact of technology imbedded in capital is in fact 
critical.  

¶ Causes for capital productivity differences. Capital productivity differences 
may be explained by three factors: capacity utilization, capacity created by 
assets invested, and product/service availability. 

! Capacity utilization. As noted earlier, Brazil’s high capital productivity 
should be interpreted carefully. Brazil’s network utilization is 86 percent 
of that in the U.S., approximately 2.0 times higher than Argentina and 
Japan and 1.5 times higher than Korea (please refer to Exhibit 8).  
However, utilization appears to be driven by unmet demand, as 
evidenced by the size of waiting lists for phone lines (approximately 10 
million access lines), and by market prices for phone lines.  We 
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estimated that if telephony penetration were increased in order to meet 
that unmet demand, thereby increasing to 15 lines per 100 inhabitants, 
utilization would drop about 28 percent (Exhibit 18).  It is important to 
note also that we did not, in these estimates, include adjustments for the 
recent changes in the pricing structure for telecom services in Brazil, 
which include increased prices for local calls.  If these had been 
considered, utilization rates and capital productivity would likely fall 
even further. 

! Capacity created by assets invested.  The physical capital per line used in 
the capital productivity calculation is 9 percent higher in Brazil when 
compared to the U.S. (Exhibit 8). In this measure, we attempted to 
exclude any differences which would arise due to differences in prices 
through use of the telecom investment PPP (as described in the 
Methodology Appendix). Interviews suggest two possible explanations 
for the difference in capital productivity: network design and 
technological delay. In terms of network design, for example, U.S. 
telephone companies use larger switches (20,000 vs. 10,000 lines) with 
less copper wire (more small integrated subscriber stages).  In terms of 
the adoption of new technology, both state company aspects and 
characteristics of the Brazilian telecommunications equipment supply 
market may have contributed to the delays in the introduction of the 
latest technology. 

! Product/service mix.  Telecommunications companies can offer a variety 
of services that increase call completion rates and therefore network 
utilization.  However, the penetration of extra services such as call 
waiting is far lower in Brazil than in the United States (Exhibit 19).  
While lower digitalization contributes to the difference in penetration 
(these services can typically only be offered on digital switches), even 
more influential is a fundamental difference in marketing strategy.  It 
makes little sense to stimulate demand in a situation of capacity 
shortage and in the absence of competition (Exhibit 20). The extra 
services which increase call completion rates and overall company’s 
performance are not even advertised in Brazil.  

Further evidence of the difference in marketing strategy under a 
competitive environment is reflected in the resources devoted to 
customer service.  Customer service representatives in the U.S. spend 
three to five times as much time on the phone with customers than their 
Brazilian counterparts.  These representatives are screened through a 
series of tests, work full time, and are trained during 8 to 12 weeks 
before being allowed to deal with clients (e.g. answering questions, 
doing billing problem solving).  It takes six months for them to reach 
reasonable productivity levels (Exhibit 21).  In contrast, Brazilian 
telephone companies hire part-time, undergraduate students who have 
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no long-term career goals with the company.  Turnover is very high and 
anticipated by both parties, the telephone companies and the employees.  
The telephone company thus finds further disincentive to invest in 
training designed to increase quality of these services.  It is important to 
note that the quality adjustment made in our measurement of 
productivity might be understated, since it does not attempt to capture 
differences in quality of this nature. 

External causal factors for the labor productivity gap 

The differences at industry and external levels are not only important to understand 
the gap in labor productivity, but also to comprehend the environment that 
managers faced when they had to make decisions that led to the current productivity 
levels.  Government ownership and to a lesser extent, lax competition rules and 
macroeconomic instability, are the key external factors explaining Brazil’s labor 
productivity gap. 

¶ Government ownership.  The telecommunications industry in Brazil remains 
essentially a regulated, state-owned monopoly, but this scenario is 
changing with the current restructuring of the sector.  Since its creation in 
1972 under the Ministry of Communications, Telebrás has dealt with 
intense government intervention in all key decisions.  While the regional 
phone companies are publicly traded corporations, most stock outstanding 
is preferred and has no voting rights.  State ownership and government 
intervention are the root causes of poor productivity performance, since the 
objectives set for the enterprise are heavily influenced by political/social 
considerations (e.g., tariff cross-subsidy, politically appointed positions). 

A counter example is found in Korea Telecom (KT).  Although KT is a 
government-owned company, it is managed independently.  The 
company’s goals for productivity have been historically set by outside 
economists who were continuously benchmarking KT against foreign 
companies in the U.S., Europe, and Japan.  All members of the organization 
have incentives for achieving established productivity targets, and a bonus 
is given according to individual performance. 

As opposed to Telebrás, government intervention in KT was only moderate 
and primarily related to ensuring that capital was available for investments in 
expanding the network.  One early government decision involved tariff 
restructuring which allowed KT to operate profitably and thereby generate 
internal resources for investments. 

¶ Competition rules. The provision of telecommunications services in Brazil 
has been a state/federal monopoly for decades.  The 27 companies offering 
local and cellular services enjoy monopolies in their respective regions, as 
does EMBRATEL in long distance, international, and data transmission 
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services nationally.  Evidently, there has been little pressure from product 
markets for productivity improvements. 

Product market regulations also had an adverse effect on telecom 
productivity due to the existence of protected market for telecom and I.T. 
equipment suppliers.  These regulations may have delayed technological 
upgrading through their impact on equipment technology and price.  This 
situation was likely aggravated by high concentration in these same 
markets, which inhibited the potential intensity of domestic competition in 
these upstream industries (Exhibit 22).  This issue will be revisited in the 
section on output gap and employment outlook below.   

¶ Fiscal/Macroeconomic environment.  As will be discussed below, 
macroeconomic instability severly limited the ability of Brazilian telecom 
companies to invest.  This contributed to the delay in adoption of modern 
technology and therefore had a minor adverse impact on labor 
productivity. 

¶ Factor prices.  According to our interviews, relative factor prices have little 
influence over investment decisions since labor savings usually far 
outweigh the costs of additional equipment, particularly that related to I/T. 

OUTPUT GAP AND EMPLOYMENT OUTLOOK 

Growth of the Brazilian telecom sector has been inhibited not only by fiscal and 
macroeconomic turbulence, but also by product and capital market characteristics. 

¶ Fiscal and macroeconomic environment.  Though the telecom sector 
accompanied the country’s fast growth in the 1970s, it was harshly affected 
by the macroeconomic turbulence prevailing during the 1980s.  
Government anti-inflationary policy and political/social considerations 
drove pricing policies, which hampered the sector’s ability to operate 
profitably and generate internal resources for investments.  The debt crisis 
during that period also contributed to the low level of funds available for 
investments (Exhibit 23).  The resulting low level of telecom capital services 
on a per capita basis mirrors the historically low levels of investment in the 
sector (Please refer to Exhibit 35). 

¶ Product market.  The scarcity of funds for investment was aggravated by 
protectionism in the equipment supply industry, as the resulting high 
prices increased the amount of national savings needed to establish and 
expand the network.  Average total expenditures per line in Brazil equal 
US$ 2.7 thousand as compared to US$2.3 thousand in the United States 
(Exhibit 24).  The higher prices paid for telecom equipment are estimated to 
account for over half of the difference in average expenditure per line.  The 
remainder of the excess investment can be attributed to the differences in 
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network configuration noted previously.  In 1990, this situation was 
drastically changed primarily because of the competition imposed by the 
first central switching developed with national technology, the Trópico, 
which contributed to help drive prices down from over 5 to 1.5 times U.S. 
levels between 1990 and 1995. (Exhibit 25). 

Recently, the government has proposed a policy to promote domestic 
manufacture of telecommunications equipment.  Tariffs for components 
were reduced from an average of 20 percent to 0 percent.  Since the number 
of equipment suppliers in Brazil is much greater now than in the past, more 
intensive domestic competition might prove effective to keep equipment 
prices close to international levels.  In any case, a timetable for the 
reduction of protection should be clearly defined to ensure that high 
equipment prices and underperforming domestic providers do not serve as 
deterrents to overall sector growth.  

¶ Capital Market.  State company governance also contributed to less optimal 
use of national savings.  The relationship of the Brazilian telephone 
companies and the equipment suppliers, always somewhat erratic, was 
further complicated by the burdensome bidding process imposed by law 
upon state-owned entities, conducted separately by each of the 27 
individual telephone companies within Telebrás, often without much 
planning ahead.  The effect of this behavior was that Telebrás did not take 
advantage of its buying power and economies of scale. 

As a counter example, Korea Telecom (KT) developed a good relationship 
with its equipment suppliers.  The bidding process for expansions was 
planned in advance and conducted every five years.  Suppliers could then 
program themselves in terms of capacity.  Consequently, prices in Korea 
were much lower than in Brazil.  Another crucial difference between Brazil 
and Korea’s behavior is that in the latter the suppliers were partially 
protected, but with the commitment of technology transfer.  This helped 
the local telecom equipment industry to develop their own switching 
equipment (TDX), with national technology since 1984.  Competition 
among equipment suppliers kept the prices at international levels.  All of 
the above helped Korea to expand and modernize its network twice as 
quickly as Brazil (Exhibit 26). 

The Ministry of Communications (Minicom) is aware of the output gap the 
telecommunications sector faces, and how detrimental this infrastructure gap is to 
the country’s development.  In 1994, the Minicom developed the PASTE, a plan for 
the expansion and modernization of telecom and postal services.  Since then, the 
government has been tracking the proposed plan.  This plan has a goal of reaching 
40 million fixed access lines by 2003.  At first this seems aggressive given that total 
demand was estimated to be in the range of 24 to 29 million in the first quarter of 
1997.  However, since the government changed the financing approach prices for an 
access line fell from $1117 to $300 in the second quarter of 1997 and new 
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technologies (e.g.: digitalization, wireless local loop, PCS) and competition will make 
them fall even further. Before this change, the charge for an access line included the 
purchase of Telebras stocks: now it is only an installation fee.  In addition, when the 
government issues licenses to the consortiums entering the market, it requires them 
to make investments to fulfill PASTE’s expansion plans.  With these conditions in 
mind, it is feasible to assume PASTE’s estimate for total demand by 2003. 

There will not be a lack of resources to finance this supply growth.  The stabilization 
of the economy and recent tariff rebalancing improved Telebrás cash flow 
significantly (Exhibit 27).  Furthermore, Telebrás’ very low debt to equity ratio 
should allow it to have access to the global capital markets at reasonable cost. 

It is realistic to assume a very positive scenario for the sector in Brazil.  Output, 
productivity and employment should grow.  Productivity should improve with 
Minicom’s plan of regulation, privatization, and introduction of competition.  And, if 
we consider a scenario in which productivity grows annually by 12 percent and 
output tracks PASTE’s estimate, employment would increase 65 percent, creating 
100,000 new jobs (Exhibit 28). 

As illustrated in Exhibit 29, an estimate has been made for the major sources of 
productivity improvement. Part of it can be captured from optimizing the 
organization of tasks of the current capacity (around 6 percent p.a.) of the total 12 
percent p.a.).  This will not require significant investments.  The next 6 percent p.a. 
refers to improvements in labor productivity at the current capacity that require one 
time capital investments.  New telecom providers are assumed to enter with the 
productivity level that will be reached by the current providers in 10 years.  

As illustrated in Exhibit 30, we made estimates of the sources of output growth.  
Only 1.5 percent p.a. of the total 19 percent p.a. forecast growth rate can be reached 
from current capacity through improved use of existing equipment. Therefore, the 
other 17.5 percent of the 19 percent output increase p.a. will have to come from new 
capacity which will also require additional investment. 

We have also estimated the total capital requirement for the telecom industry for 10 
years.  First, we estimate the upkeeping cost as a 6 percent depreciation p.a. of the 
current capital stock.  We estimated the total capital stock to be about US$22 billion.  
The total depreciation over 10 years comes to about US$13.4 billion (Exhibit 31).  The 
productivity improvements will require US$2 billion and the new capacity US$ 90 
billion.  Therefore, the total capital requirement of the telecom industry over 10 years 
amounts to US$105 billion. 

To estimate the import share of equipment, we considered that all building 
construction will be done locally.  However, some specialized equipment will have 
to be imported. We estimated the import share at around 20 percent.  The share of 
foreign direct investment, on the other hand, is estimated to be about 50 percent. 
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SUMMARY AND RECOMMENDATIONS  

Minicom’s plan for the sector considers two drivers for productivity improvement: 
privatization and regulation/competition. Privatization has already started in 
wireless. Two out of the ten concessions for cellular operations (“B band”) were 
already sold, including the São Paulo metropolitan area to a consortium led by 
BellSouth.  Privatization for fixed lines will probably start in 1998.  Telesp and 
Embratel, are the potential candidates to start the process.   

Whether the bidding structure chosen by the government will induce players to 
aggressively seek best practice productivity is uncertain.  This structure tips the 
trade-off between lower tariffs and higher prices for concessions heavily towards the 
latter.  BellSouth’s winning bid incorporated a tariff structure not significantly lower 
than that practiced by the current, state-owned, monopoly incumbent.  In a sense, 
the government has borrowed from consumers of telecommunications services to 
pay off (a very expensive) government debt.    

Any slack in the system is likely to be short-lived.  Uncontested duopolies in wireless 
will last only until 2000, at which time PCS will be introduced.  In fixed telephony 
the competition will be much stronger from the beginning.  Telebrás will be split in 
five companies: one long distance and four regional operators.  It is expected to have 
no restrictions for new entrants, no limit for number of players, no limit for types of 
services (can bundle long-distance and local), no limit for areas to serve (can serve 
any region), and no price control.  On the other hand the incumbents will be subject 
to tariff regulation, probably through a price cap mechanism, will be forced to resell 
their services at cost to the new entrants, will be exposed to equal access and 
interconnection and will compete between themselves for the inter-regional long 
distance market.  This last imposition is an evolution over the U.S. model, in which 
the big incumbent players (AT&T and the RBOCs) never had to compete between 
themselves, only against new entrants like MCI and Sprint (Exhibit 32).  

Since Brazil, as a developing country, is still forming its infrastructure, it can 
leapfrog its telecommunications sector by using the most appropriate technologies.  
Wireless local loop is a leapfrog over conventional wireline in areas with low 
densities of paying subscribers.  LMDS, a new type of wireless broadband, is a 
leapfrog over hybrid coax/twisted pair systems.  These offer huge improvements 
over existing fixed cost investments in legacy systems and are usually a major 
opportunity for a new entrant to offer a much better service at a lower cost than the 
incumbent.  PCS and CDMA are not a leapfrog over GSM because improvement is 
much more incremental, but they are a leapfrog over analog systems because they 
have much higher capacity at lower cost.  Since there is no impediment for doing so 
in the regulatory system proposed, we believe that this is the time for Brazil to take 
advantage of new technology in order to develop a low cost, highly efficient and 
productive telecom sector. 

In summary, we believe that if the government is able to continue with its plan for 
regulation, privatization, and introduction of competition within a stable 
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macroeconomic environment the main barriers for the telecommunications sector to 
achieve rapid gains in productivity, output, and employment will have been 
removed.  The primary challenge now is to assure that Anatel, the regulatory body, 
is created and managed as independently from political influence as possible and 
that it sets the appropriate conditions for the sector’s development.  

METHODOLOGY APPENDIX 

¶ Total Factor Productivity (TFP).  TFP is derived from the weighted geometric 
average of labor and capital productivity.  The weights of 32 percent for 
labor and 68 percent for capital were determined according to their 
respective share of value-added and are reflective of the capital intensive 
nature of the activity. 

¶ Labor Productivity.  To determine labor productivity, we considered call 
minutes and number of access lines as outputs and full-time employees 
(FTE), including both in-house personnel and third parties, with  
adjustments for differences in hours worked, as inputs (Exhibit 33).  Labor 
productivity was derived from the  weighted average of the labor 
productivity functions related to number of access lines (86 percent) and 
the functions related to traffic (14 percent).  The weights in turn were 
determined  by estimated share of cash costs driven by the volume of 
access lines and by the  volume of traffic, respectively.  Cash cost, 70 - 90 
percent of which is labor related, is used as a proxy for the number of 
people working in each of these functions (Exhibit 34). 

¶ Capital Productivity.  Capital productivity is measured based on physical 
capital in place, with call minutes as output and capital services in the 
network as input (Exhibit 35). Capital services is defined as the 
accumulated capital stock divided by the average economic service life of 
the assets.  Capital stock was obtained by taking annual capital 
expenditures reported in current US$ and converting them to 1995 US$ at 
telecom investment purchasing power parity (PPP).  The telecom 
investment PPP was calculated by extrapolating the 1980 Brazilian non-
residential construction PPP from the Penn World Tables (PWT).  We then 
developed a specific telecom equipment PPP which takes into account the 
higher prices paid for telecom equipment in Brazil.  The combined effect of 
construction and equipment generate the telecom investment PPP. 
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Exhibit 1

INDUSTRY SCOPE* - TELEBRÁS NET REVENUES AND TRAFFIC

* Telebrás accounts for 92% of the telecom sector in Brazil
** Cellular minutes are estimates

Source: STB Annual Reports 1995
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Exhibit 2

TELECOM INDUSTRY STRUCTURE IN THE COMPARISON COUNTRIES - 1995

US$ billion, percent of sales

* CTBC, CRT, CETERP, SERCOMTEL
Source: FCC, Statistics of Communications Common Carriers, annual reports
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Exhibit 3

HISTORICAL LEVEL OF FIXED TELEPHONY PENETRATION

number of main lines per 100 inhabitants

Source: ITU
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Exhibit 4
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Exhibit 5
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Exhibit 6

TOTAL FACTOR PRODUCTIVITY (TFP)

Indexed to U.S. = 100, 1995

Note: Full time employees (FTE) includes outsourcing. FTE for all countries except Korea is adjusted for hours worked. Call minutes and access lines do not include 
data and text transmission. Local calls in Brazil converted at 1.65 min/pulse. Japan numbers from1994

* Brazil and Argentina were adjusted for quality
Source: McKinsey

RW

Labor productivity
Access lines and call minutes per FTE

7482
45

70
100

US Kor Br Arg Jap

58
4051

75
100

US Kor Br Arg Jap

Capital productivity*
Call minutes/US$ capital service

49566466
100

US Kor Br Arg Jap

x

TFP

32%

68%



SA-P-ZXW-198-980208

7

Exhibit 7

LABOR PRODUCTIVITY

Indexed to U.S. = 100, 1995

Note: For Brazil, local calls are measured in pulses, Telebrás estimates pulse = 1.65 min. Call minute not adjusted for quality. Japan numbers are from 1994
* FTE adjusted for hours worked.

Source: FCC, Probe Research, Employment Performance Report (MGI), financial statements, annual reports, Capital Productivity Report (MGI), McKinsey
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Exhibit 8
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Exhibit 9

QUALITY ADJUSTMENT ON CAPITAL STOCK AND METHODOLOGY
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Source: CTBC, McKinsey
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Exhibit 10

EXTERNAL FACTORS CAUSING PRODUCTIVITY DIFFERENCES:  BRAZIL VS. U.S. TELECOM

Source: McKinsey
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Exhibit 11

PRODUCTION PROCESS FACTORS CAUSING PRODUCTIVITY DIFFERENCES: 
BRAZIL VS. U.S. TELECOM

* Effect in opposite direction
Source: McKinsey
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LABOR PRODUCTIVITY GAP BETWEEN BRAZIL AND U.S., 1995

percent

Source: BNDES, FCC, CTBC, TELESP, McKinsey
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* Study conducted by BNDES
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IMPACT OF DIGITALIZATION  AND AUTOMATION ON TELEPHONE COMPANIES

* Combined effect of digitalization and organizational process improvement
Source: FCC,Trends in Telecom, Telebrás, interviews, McKinsey
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Exhibit 14
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COMPARISON OF INFORMATION TECHNOLOGY IN BRAZIL AND U.S.

* All local exchange carries (LEC´s)
** Not at PPP US$

Source: SCCC, Telebrás Annual Report
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IMPACT OF AUTOMATION ON CALL CENTER PRODUCTIVITY

Source: FCC,Trends in Telecom, Telebrás, interviews, McKinsey
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HUMAN RESOURCES INDICATORS

Source: Telebrás, U.S. operator
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Source: Telebrás Annual Reports, FCC, McKinsey
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IMPACT OF ADJUSTMENT IN NETWORK UTILIZATION ON BRAZIL’S CAPITAL PRODUCTIVITY

Note: y = 1215,7x-0,3296

R2 = 0,4556
* Excluded from regression analysis

Source: PWT, OECD, IBGE, McKinsey
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PENETRATION OF CALL COMPLETION SERVICES, 1995

percent of households subscribing to the service

* Based on sample survey data
** Percent of total KT subscribers that subscribe to the service

*** Percentage of total NTT subscribers that subscribe to the service
**** Estimate based on interviews

Source: Korea Telecom, IDC/Link, McKinsey
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COMPARISON OF TELECOM CASH EXPENSES OF OPERATORS IN BRAZIL AND U.S.

* Excludes access expenses
Source: Telebrás, FCC SCCC
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CALL CENTER PRODUCTIVITY IN TELECOM OPERATORS

* Includes billing questions, ordering of new services, miscellaneous
Source: Interviews with telephone companies in Brazil and U.S.
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EQUIPMENT MANUFACTURERS' MARKET SHARE

* Include largest operators: SP, RJ, MG, PR, DF, BA, SC
Source: Telecom, Pyramid Research
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Exhibit 24

BRAZILIAN TELECOM ERA ANALYSIS

Source: Telebrás Annual Report - 1996
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ACCUMULATED EXPENDITURES PER LINE

US$ thousands/access line, 1995 US$

Source: FCC, financial statements, McKinsey
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CENTRAL SWITCHING PRICE EVOLUTION IN BRAZIL VS. U.S.

* Estimated
Source: Telebrás, McKinsey
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BRAZIL AND KOREA'S TELECOM PLANT EXPANSION: TOTAL ACCESS LINES AND DIGITALIZATION LEVELS

Million lines

Source: Telebrás, Statistical Yearbook of Telecommunications (Korea)
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EVOLUTION OF TELECOM EMPLOYMENT GIVEN PROJECTED OUTPUT GROWTH AND LABOR 
PRODUCTIVITY - 1995  TO 2003

* Call minutes/access lines assumed to be adjusted by hours-worked 30% less than current level with unmet demand extinguished
** 39,000 are third parties (outsourced); adjusted by hours worked

Source: PASTE, McKinsey

PROJECTION

SL

14.3 16.5 19.5 22.7 26.0
40.3

1.7
9.16.04.8 12.0

23.0

Network size
Million access lines

Fixed

Cellular

Teledensity
of 24%

237 253
185 200 223

152

Employment**
Thousand FTE Direct employment

can potentially increase 
by over 65% despite 
productivity gains

95

64
100

46 51 57
41

Labor productivity
Access line/call minutes* per FTE

96 97 98 99 03...

...

...

...

29.5

24.3

Range of 
total demand
for fixed lines



SA-P-ZXW-198-980208

30

Exhibit 30

SOURCES OF LABOR PRODUCTIVITY IMPROVEMENT POTENTIAL IN TELECOM
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Source: McKinsey
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SOURCES OF OUTPUT GROWTH IN TELECOM OVER NEXT 10 YEARS

Indexed to current output = 100

Source: McKinsey
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CAPITAL INVESTMENT REQUIRED IN TELECOM OVER NEXT 10 YEARS
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Source: McKinsey
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BRAZILIAN TELECOM SECTOR GOING FORWARD
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LABOR PRODUCTIVITY - INPUT AND OUTPUT - 1995

* Full time employees include outsourcing and are adjusted by hours worked
** Installed lines do not include data and text lines

*** Data from 1994
Source: FCC, Probe Research, Employment Performance Report (MGI), Financial Statements, Annual Reports, Capital Productivity Report (MGI)
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COMPARISON OF LABOR STRUCTURE* BY ELEMENT OF BUSINESS SYSTEM

* Labor (employees + third parties) account for 70% of total cash expenses in the U.S. and 85% in Brazil
** Total cash operating expenses for all local exchange carriers

*** Headcount allocation
Source: FCC, SCCC, Telebrás, interviews
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23.7

CAPITAL PRODUCTIVITY - INPUT

* Data from 1994
** Service life assumed to be 17 years

Source: FCC, Probe Research, Employment Performance Report (MGI), financial statements, annual reports, Capital Productivity Report (MGI), McKinsey
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Synthesis and Implications 

SUMMARY OF APPROACH AND KEY FINDINGS 

The Brazilian economy has the structural potential to achieve growth rates that 
would allow doubling GDP per capita over a period of ten years. Provided that 
favorable macroeconomic conditions are achieved and that the remaining 
barriers to higher productivity are lifted, the productivity growth  potential that 
has been identified would allow Brazil to reach this output growth if the 
required additional production capacity could be put in place.  The investment 
rate, export levels, and labor skills required to add this capacity are, under 
certain conditions, also within Brazil’s reach.  Exhibits 1 and 2 give a summary of 
the analytical approach of this synthesis and of the key findings. 

In the first section of this chapter the findings from the case studies with respect 
to productivity levels and the causal factors explaining those levels are 
summarized.  These findings are then used to assess potential productivity 
growth rates for the overall economy.   The main conclusions in this section are: 

¶ The sector case findings confirm the low aggregate labor productivity 
level at 22 percent of  the U.S. level, or 27 percent when agricultural 
workers are excluded.  Surprisingly, the result for case studies 
composed  by formal players reached only 28 percent relative to the 
comparable U.S. sectors.    

¶ Analysis of the causes for the productivity gap among existing 
producers indicates that a significant share of the gap can be closed 
before any fundamental, structural obstacles are encountered.  Over 
one-half of the gap is caused by less effective organization of functions 
and tasks and by the lack of economically viable capital investments, 
factors clearly under management control.  Another third includes 
factors such as scale, product mix or supplier relations, which while 
often requiring change outside firms, are nonetheless implementable.  
Structural barriers to closure of the gap were not found to be 
significant.  Less than 10 percent of the gap is caused by capital 
investment that would not be viable at current factor prices.  Finally, 
and notably, labor skills, as defined by the trainability of the work force, 
was not found to an obstacle to higher productivity.  

¶ The key external factors explaining why ineffective organization, 
absence of advanced technology and low capital intensity are so 
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pervasive are the history of macroeconomic instability and product 
market regulations.  In all the studied sectors, these factors reduced the 
competitive intensity faced by firms as well as their capacity to invest. 
Other important  but less general  causes of lower productivity include 
past and current government ownership in the steel, airline, and retail 
banking sectors and the absence of a level playing field for taxes in the 
food retail and residential construction sectors.  Finally, and also 
surprisingly, infrastructure was not found to be an important 
explanatory factor for low productivity.  

¶ Assuming that favorable macroeconomic conditions are achieved and 
that the remaining barriers to productivity are lifted, most of which 
involve product market regulations, productivity could, on average 
across the eight sectors, grow at 7 percent annually.  Generalization to 
the entire economy yields an aggregate productivity growth potential 
of 6 percent per year.  Combining these productivity gains with the 
investment necessary to employ the expected growth of nearly 2.5 
percent in the economically active population yields a structural growth 
potential of 8.5 percent per year.  Given population growth of slightly 
over 1 percent, this growth rate would allow for doubling of GDP per 
capita if sustained over a ten year period.1  

In the second section, we estimated, using the findings from the cases and other 
countries’ experience, how much capital, imports of equipment and labor skills 
will be required to put in place the additional capacity necessary to double GDP 
per capita.  The burden on domestic savings, export capacity and education are 
thus analyzed.  We also examined the consequences on level and quality of 
employment of differential growth rates in GDP:  

¶ The domestic investment rate will need to rise from 19 percent of GDP 
to 26 percent to finance the upkeeping and upgrading of  existing 
capacity and the installation of new capacity.  In contrast, Korea had to 
save 33 percent of GDP in order to achieve the same growth rate.  Our 
Brazilian and Korean case studies show that significantly higher capital 
productivity on business investment could be achieved in Brazil, arising 
from both less overinvestment and better organization of functions and 
tasks.  This would result from greater openness to best practice FDI, 
higher competitive intensity in the domestic sectors (e.g. retail), and 
more market driven capital allocation.  The compatible savings rate 
target is within Brazil’s reach given potential for decreases in the 
relative prices of investment goods; in the costs of financial 
intermediation; and in the government budget deficit. 

                                                 

1  Projections for growth in the total and the economically active population were obtained from “O Brasil 
na Virada do Milênio - Trajetória do Crescimento e Desafios do Desenvolvimento” IPEA, July 1997 
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¶ In order to keep the level of total foreign liabilities to GDP under 
prudent limits, exports will have to increase rapidly (from a relatively 
low level) given projected increases in imports, particularly of capital 
goods.  Recent industry trends and generalization of case study 
estimates suggests that as much as half the necessary equipment will 
need to be imported.  While export growth of 11 to 12 percent per year 
represents an increase with respect to historic performance, such rates 
also appears feasible, and consistent with conditions prevailing upon 
removal of barriers to higher productivity.  For example, the size of the 
near term productivity improvement potential in exporting sectors such 
as food processing and automotive should allow for sharply increased 
competitiveness via reduced unit labor costs.     

¶ Labor skills may not provide a constraint for more accelerated growth. 
At the “blue collar level,” we find that Brazilian workers can be trained 
at economic costs by companies to run the new, more productive 
business systems, in spite of a lower degree of education.  At the 
managerial and supervisory levels, our evidence suggests that Brazilian 
managers are fully capable of implementing those same more 
productive business systems.   However, as the economy grows and 
modernizes, the demand for more highly educated workers will also 
grow.  Estimates of the likely evolution of the number of workers with 
at least one year of college education in Brazil indicate the country may 
face a shortage of workers with higher education. 

¶ The value of pursuing such aggressive growth is particularly evident 
when social ramifications are evaluated.  The 8.5 percent annual  
growth rate improves the social situation significantly by pulling  
workers out of low - quality subsistence and informal employment.  
Even under 5 percent growth, overall incomes will certainly rise, but 
the fundamental employment  shifts noted above do not take place.   

In the third and last section, implications from these findings on economic and 
social policies are derived.  The development path available to Brazil is then 
described: 

¶ GDP per capita could double in 10 years provided Brazil achieves 
favorable macroeconomic conditions, removes remaining product 
market barriers, expands and accelerates the privatization process, and 
establishes a level playing field between formal and informal players 
with respect to tax and labor rules.  Balancing the government budget 
would contribute decisively towards the first objective, impacting 
favorably upon inflation, real interest rates, domestic savings, and the 
foreign exchange regime.  Additionally,  more market friendly 
redistribution policies, such as in-kind  transfers and investments in 
social infrastructure should be considered to share the fruits of 
economic growth more evenly. 
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¶ A policy approach emphasizing removal of barriers to high competitive 
intensity and of distortions to market forces would allow Brazil to 
embark on a development path characterized by high productivity.  
This is in contrast to the development path of countries such as Japan 
and Korea, which emphasized high factor inputs.  Such a growth 
trajectory presents the quickest, most sustainable way for Brazil to 
achieve significant improvement in its living standards.  

PRODUCTIVITY GROWTH POTENTIAL WOULD ALLOW DOUBLING 
GDP PER CAPITA IN 10 YEARS 

Based on a representative sample of eight case studies, we made our estimate of 
the realistic productivity growth rate which could be achieved in Brazil by:   
(1) measuring the current productivity levels and gaps with best practice; (2) 
identifying the causal factors for the differences in levels, and (3) by estimating 
how fast productivity could grow if the barriers to higher productivity are 
removed. 

Low productivity levels in Brazil for both informal and 
formal players 

We selected our eight sectors to be representative of all segments of the Brazilian 
non-agricultural economy.  We included both goods-producing (automotive, 
food processing, and steel) and service industries (airlines, food retail, retail 
banking, and talcum).  We also attempted to cover both industries characterized 
by large-scale, formal operations and industries largely composed of small, 
informal firms (food retail, residential construction, and parts of food 
processing).  Informality characterizes firms with subeconomic levels of scale and 
capital which, very often, evade profit, value added and social taxes.  Our sample 
industries cover  approximately 14 percent of total employment and 24 percent 
of GDP in Brazil (Exhibit 3).  Our productivity results yield three main findings: 

¶ Both formal and informal sector exhibit low productivity. The average labor 
productivity from our sectors relative to the U.S. is 27 percent.  This 
result matches the non-agricultural productivity for the entire economy, 
suggesting that our sample of sector cases is also representative from a 
productivity point of view.  We found that the predominantly formal 
industries in Brazil, except for food processing and auto parts, have 
higher labor productivity relative to the U.S. than the predominantly 
informal sectors, although they were still well below best practice 
(Exhibit 4).  These sectors represent the most advanced part of the 
Brazilian economy, but even in the advanced part of the economy, there 
is substantial room for improvement.  The automotive sector, for 
example is only at 30 percent of U.S. labor productivity and 21 percent 
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of Japanese labor productivity.  However, when food processing and 
autoparts are included among the formal sectors, average productivity 
reaches only 28 percent of U.S. levels. 
 
Average productivity in Brazil is driven down by very low productivity 
in agriculture and in large, highly informal sectors like food retail and 
residential construction.  These informal sectors contain both formal 
firms with fairly high productivity and small, informal firms with very 
low productivity (Exhibit 5).  These small firms pay very low wages and 
unfortunately account for the bulk of employment in these sectors.  The 
exhibit  also shows significant disparity in performance in formal or 
predominantly formal sectors like retail banking or food processing.  It 
is important to note that the most productive players are already close 
to best practice productivity levels, proving they can be achieved in 
Brazil. 

¶ Total factor productivity is also low.  Lower levels of labor productivity in 
Brazil are to be expected in light of lower costs of labor relative to 
capital as compared to the benchmark countries.  In order to test how 
much of the gap in labor productivity was simply due to lower capital 
intensity, we calculated total factor productivity for the whole economy 
and the sectors in which it was possible to estimate sector-specific 
capital inputs (Exhibit 6).  Although the gap in total factor productivity 
was smaller than in labor productivity, it was still substantial, which 
suggests other factors as well as capital intensity are important in 
explaining labor productivity differences.  It is important to note that, 
although these sectors for which we could calculate total factor 
productivity differences were among the most capital intensive in 
Brazil, their total factor productivity was well above the national 
average.  This suggests that total factor productivity must be low in 
most of the less formal sectors also.  Therefore, low labor productivity 
in these sectors is not solely the result of lower capital intensity. 

¶ Rapid productivity growth in formal sectors in the 1990s.  Although 
productivity levels are low, the formal sectors have all experienced very 
rapid productivity growth in the 1990s.  The informal sectors, in 
contrast, have achieved more limited productivity growth (Exhibit 7).  
Increasingly, the income gap between Brazil and more developed 
countries is due not to the performance of the formal sectors but to the 
relative size and low productivity of the informal sectors.   

These results suggest three challenges for Brazil:  maintaining the 
productivity growth in the formal sectors, combining that productivity 
growth with output and employment growth in order to absorb more 
labor from the informal sectors, and increasing the penetration of 
advanced business systems and high productivity within the informal 
sectors.    



6 

Causes of today’s low productivity  

Productivity differences across countries can be understood at two levels: how 
characteristics of firms’ production processes directly affect productivity, and 
how external factors affect the competitive environment and thus firms’ 
incentives and ability to adopt best practice production processes.  In Brazil, 
productivity differences at the firm level were due to lower levels of investment 
and the absence of advanced technology and organizational practices.  This lack 
of investment and of adoption of technology and organizational practices was, in 
turn, caused by a combination of the low initial levels of productivity and capital 
intensity in 1980, the macroeconomic instability of the 1980s and early 1990s, and 
product and capital market barriers which reduced competitive pressure on 
managers.  The product market deregulation of the early 1990s and the 
stabilization of the macroeconomic environment in 1994 as well as some 
privatizations have reduced these barriers and many industries have experienced 
rapid productivity growth.  

¶ Causality at the production level: lack of adoption of organizational best 
practices and investment in new technology.  Labor productivity was low in 
our case industries in 1995 for two main firm-level reasons: best 
practices in the organization of functions and tasks had not been 
adopted by firms in Brazil and investments had not been made in 
automation and new technology (Exhibit 8).  Although many of the 
missing investments were not economic in Brazil in the past, rising 
wages, falling prices for investment goods (in part due to lower capital 
goods tariffs), and lower domestic and international interest rates have 
now made many of these investments economically attractive (Exhibit 
9).  It should be noted that, despite declining interest rates, the 
availability and cost of domestic long term funds remain, in the absence 
of complete macroeconomic stabilization, a serious barrier to 
investment for Brazilian companies.  Assuming moderate cost of 
capital, organizational changes and investments that would be 
economic account for about 60 percent of Brazil’s productivity gap with 
the U.S. (Exhibit 10).  The two most important causes of low 
productivity are thus in areas under the direct control of management.  
These are exactly the areas in which improvements have been made in 
the last few years.  Scale was also an important issue in three industries: 
auto parts, food processing, and convenience food retail.  The 
trainability of the blue collar work force was not a constraint on 
productivity in any of our case industries.  This might be a surprise, 
given the attention education receives in the policy debate and the 
literature on economic development. 

• Organization.  Differences in the organization of functions and tasks 
that lead to significant productivity differences can be identified in 
all of our case industries.  In many of the industries, the 
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organizational practices which are missing in Brazil are those which 
have been developed in the last 20 years in more developed 
economies, and moves toward adopting these practices are the 
source of recent productivity growth in Brazil.  For example: 

– Steel.  In the steel industry the key organizational changes needed 
are shifting from a functional to a process-oriented organization, 
training and multi-skilling employees, and implementing the 
thousands of small ideas that come from operation improvement 
programs.  These are precisely the areas in which U.S. and 
European steel companies have been focusing since 1980, as they 
strive to catch up with best practice.  After privatization in the 
early 1990s, many firms made improvements in these areas, but 
there is still significant potential for further improvement. 

– Automotive.  The key improvement areas for Brazilian automotive 
companies are factory layout optimization (to reduce wasted 
motion in moving parts between workstations), reducing in-line 
inventory, and improving quality control to reduce rework labor.  
This improvement agenda would sound familiar to anyone 
employed by a U.S. automaker during the 1980s.  The absence of 
these practices in Brazil can be traced to the fact that many of 
these practices also did not exist at the U.S. and European parent 
companies in 1980.  When the industry stagnated during the 
1980s, the multinationals did not invest in bringing the practices 
they were developing at home to Brazil.  Now that the market is 
growing again, automakers are installing these practices in new 
plants they are building and to a lesser extent in their older 
plants, and this is contributing heavily to the industry’s rapid 
productivity growth. 

– Food retail.  There are significant organizational improvements 
possible at Brazilian volume retailers such as using part-time 
workers to staff for peaks, centralizing warehousing functions, 
and implementing ready-to-shelf solutions.  Given the low 
penetration of cars in Brazil however, the sector’s productivity 
will depend heavily on the productivity of convenience formats.  
In this subsector, the most important organizational difference is 
the absence of highly productive convenience formats such as 7-
11 (U.S. and Japan) and Aldi (Germany).  These formats have 
overwhelming advantages over the traditional convenience 
formats in Brazil and have been successful in other similar-
income countries such as Turkey (Exhibit 11).  These firms utilize 
their higher firm-level scale to streamline store management, 
purchasing, logistics, and pricing and to implement sophisticated 
information systems to limit their stock keeping units to those 
that are highly demanded by customers. 



8 

The organization of functions and tasks explains the majority of the 
productivity gap with best practice in the highly capital intensive 
industries where optimal labor-capital ratios are largely fixed by the 
nature of technology (telecom, steel, and airlines).  In these 
industries, it is difficult for firms to replace capital with labor but it is 
possible for firms to have too much labor running the machines.  The 
figures on capital and total factor productivity confirm this story.  In 
these three industries, capital productivity is very close to best 
practice, but labor productivity is much lower (Exhibit 6).  In other 
industries, such as automotive, very high capital productivity 
implies that significant capital-labor substitution is occurring, while 
low total factor productivity means that this substitution does not 
explain the entire productivity difference. 

• Automation and Technology.  In every industry except residential 
construction, differences in capital intensity and technology account 
for a large part of the productivity gaps.  Many of these differences 
can be explained by the high costs of capital goods, high interest 
rates, and low wages of the 1980s.  Since the early 1990s however, 
tariffs on capital goods have been reduced and real wages have 
increased. Most of these investments are now economic for the firms 
with access to moderately priced capital and they are starting to 
make them (Exhibit 12). 

– Retail banking.  Before the Informatics Law was repealed in 1992 
and related tariffs reduced, information technology (IT) was 
extremely expensive or unavailable in Brazil.  Banks had fewer 
terminals in their branches and fewer call centers, and did not use 
information technology to centralize account maintenance and 
credit decision making.  Since 1992, these investments have 
become much more economically-viable and the private banks 
are investing heavily in IT (Exhibit 13). 

– Food processing.  In food processing, many stages of the 
production process are less automated in Brazil than in the U.S.  
Examples include packaging and handling in milk, packaging in 
biscuits, and preprocessing, cutting, packaging, and handling in 
poultry.  Break-even analyses of purchasing packaging machinery 
in milk and biscuits reveal that while in some cases automation 
has become viable since the Real Plan, in other cases labor 
remains too inexpensive to justify investment.  In all of the 
subsegments analyzed, further automation in food processing 
will require the industry to consolidate, and this is starting to 
happen in all of the subsegments. 

– Steel and Telecom.  In steel and telecom, investment was also 
limited during the 1980s by state ownership.  State ownership 
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reduced the pressure on managers to invest and optimize their 
processes, prevented managers from realizing the employment 
reductions made possible by automation, and reduced the 
availability of capital (because of the fiscal situation and 
imposition of price controls).  The recently concluded 
privatization of the state-owned firms in the steel sector, in 
combination with reduced tariffs, have increased pressure on 
managers and enabled them to make employment reductions.  
Consequently, investment programs are underway at the former 
state-owned steel companies including long delayed, small 
investments (e.g., remote control on cranes and conveyor belting) 
which have quickly paid for themselves in labor savings.   

• Scale.  The small scale of firms and plants is another important cause 
of low productivity in certain industries, particularly auto parts, 
food processing, and the convenience part of food retailing.  In these 
industries, low scale both creates direct productivity penalties and 
reduces the viability of investments in automation and new 
technology.  Consolidation would also bring benefits in construction 
by allowing more specialization within firms and projects.  
Consolidation is being forced by pressure from imports in auto 
parts, but is proceeding more slowly in non-traded industries like 
food processing and retailing.  Consolidation is often limited by the 
same factors which limit investment, since capital is often required to 
acquire firms and to make the automation and technology 
investments that are enabled by (and are often the main advantage 
of) higher scale.  Scale penalties due to the smaller size of the 
Brazilian market were only present in airlines and steel, and in 
neither of these industries were the effects of primary importance. 

• Blue collar trainability.  Despite the lower average educational 
attainment of the work force in Brazil (5.6 years vs. 11 to 13 years in 
Korea, Japan, and the U.S.), the basic skills and trainability of the 
work force was not a binding constraint on productivity 
improvement in any industry.  In many industries there were 
examples of companies that were able to attain very high levels of 
productivity with the existing work force.  These companies tended 
to compensate for the lack of education of their work force by 
providing very targeted training programs, and the overall cost of 
these programs was modest compared to their productivity benefit. 
 
Examples of firms which achieved high productivity with workers 
with education levels typical of the average Brazilian firm in that 
industry were found in food processing, food retail and automotive.  
In the milk and biscuit industries, the demands on workers in best 
practice plants are the same as the demands on average Brazilian 
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workers in the industry.  In milk, a dairy in Minas Gerais has 
reached higher productivity than the U.S. average with the local 
work force.  In food retail, the tasks and responsibilities assigned to 
U.S. and Brazilian workers are not very different, and a leading 
Brazilian volume retailer has reached 150 percent of U.S. average 
productivity.  In automotive, a multinational auto parts plant and 
Honda’s motorcycle plant in Manaus have reached home country 
productivity levels with their existing Brazilian work force.  Other 
firms planning to enter the Brazilian market expect to reach home 
country staffing and productivity levels after only 3 to 4 years of 
operation.  We also found similar examples in the U.S.  A Houston-
subsidized housing builder achieves productivity four times as high 
as their Brazilian counterparts with Mexican ex-agricultural workers 
who have educational backgrounds similar to the average Brazilian 
construction worker and are often not fluent in English.  A 
Richmond biscuit producer invested in training sufficiently to allow 
its employees, many of whom had not completed high school and 
had difficulties with reading and writing, to fulfill complex work 
within a highly automated plant.  These best practice firms do invest 
in training their workers for the role they will play in the production 
process.  In some cases, these training costs are higher with Brazilian 
workers than with more educated workers, but in no case are they 
high enough to cause a productivity penalty large enough to explain 
more than 10 percent of the gap with best practice. 

¶ Impact of external factors on productivity.  The two most important 
barriers to competition and investments leading to lower productivity, 
are macroeconomic instability and product market regulations such as 
trade barriers (Exhibit 14).  Capital market barriers, primarily in the 
form of government ownership, and the absence of a tax level playing 
field also slowed down productivity growth.  Surprisingly labor market 
factors and infrastructure were not found to be important factors in 
explaining low productivity.  Since 1990, some product and capital 
market barriers have been lifted and macroeconomic stabilization was 
started in 1994 resulting in high productivity growth (Exhibit 15).  
Nevertheless, many barriers remain (Exhibit 16). 

• Macroeconomic instability is the most important reason best practices are 
absent.  Macroeconomic instability was the most important reason 
that firms did not adopt best practice organization or make capital 
investments.  But now that hyperinflation has ended, Brazilian firms 
are adopting best practices and making investments, and foreign 
firms are demonstrating renewed interest in the country.  
Macroeconomic instability and particularly the high, volatile 
inflation which characterized it had several negative effects on the 
case industries. 
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– Diverting attention from productivity.  Inflation diverted 
management attention from improving the real productivity of 
their firms by creating additional complexity as well as 
opportunities for financial gain.  In automotive, negotiations of 
price increases and the timing of payments dominated OEM-
supplier relations, and the type of joint cost savings achieved by 
the Japanese industry were necessarily a much lower priority.  In 
banking, high nominal interest rates made the float associated 
with processing transactions the major source of bank profits 
(Exhibit 17).  The volatility of interest rates likewise made lending 
very difficult.  As a result, banks became very efficient at getting 
their customers to make non-cash transactions, but did not need 
to become as efficient at making loans or migrating their 
customers to more efficient payment instruments. 

– Distorting consumer behavior.  Inflation related changes in 
customer behavior also led to a productivity penalties.  In food 
retail,  households made most of their food purchases at the 
beginning of the month, which created demand peaks that were 
very difficult to manage.  Similar peak load issues were also 
found in retail banking.  Despite the end of hyperinflation, lag 
effects of inflation remain, with particularly adverse 
consequences in the volume segment of food retailing. 

– Reducing price transparency.  Inflation also reduced the pressure 
for productivity improvement by making comparison pricing 
much more difficult in retailing and making the true price of 
products like banking transactions (such as a shirt bought in three 
installments) more difficult to determine.  For industries facing 
price controls like automotive, telecom, steel and segments of 
food processing, inflation also created perverse incentives to not 
control costs, since cost increases were used to justify price 
increases. 

– Deterring foreign entry.  Inflation made local knowledge vital for 
survival by increasing the importance of issues such as 
negotiations of payment terms, access to development or other 
bank credit, and knowledge of inflation-affected customer 
behavior.  This made it difficult for foreign firms to enter Brazil, 
and the overall growth performance of Brazil obviously made it 
much less attractive.  Since the Real Plan, significant foreign entry 
has occurred or is planned in retail, telecom, automotive, and 
banking.  Many multinationals we interviewed are still concerned 
about the risk of a return to instability in Brazil.  If Brazil is able to 
maintain its stability, these fears should diminish over time, 
prompting even more entry. 
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– Distorting factor prices.  As discussed earlier, the debt crisis and 
macroeconomic instability contributed to very high and uncertain 
real interest rates.  This effect, combined with tariffs on capital 
goods and low real wages, made capital investments very 
expensive relative to labor.  During the 1980s, the capital-to-labor 
price ratio was roughly 16 times that of the U.S.  Since the Real 
Plan, it has fallen to seven times the U.S. level.  Since these price 
changes have occurred without a significant change in Brazil’s 
endowment of capital and labor, it gives a sense of how much 
inflation distorted factor prices.  As mentioned earlier, this 
decrease has made it economically viable to close much of the 
investment gap with best practice, although investment all the 
way to best practice levels is still not viable, especially in 
automotive and food processing. 

– Restricting the availability of capital.  The disappearance of long-
term credit markets which accompanied hyperinflation in Brazil 
has forced most companies to finance investments from retained 
earnings or private placements.  A lack of capital has made the 
consolidation of industries with scale problems like auto parts 
and food processing more difficult, since this consolidation often 
requires external financing for either acquisitions or the 
investments required to take advantage of higher scale.  It has 
also constrained the ability of firms in these industries to invest in 
modern capital equipment.  On the consumer finance side, a lack 
of capital availability forced many households to save for and 
build their houses piecemeal as opposed to all at once.  This 
contributed to the small scale and lack of specialization in the 
industry.  In the case of mortgages, development has been limited 
by weak creditor protection laws that make it difficult for banks 
to foreclose.  

• Product market barriers.  After macroeconomic instability, the most 
important reason firms in formal sectors did not adopt best practices 
and invest was a lack of competitive pressure due to barriers in the 
product markets.  Some of these barriers have been removed since 
the early 1990s, and this is an important reason for the increase in 
productivity that has occurred.  That significant productivity gains 
were achieved with the removal of these barriers even before 
macroeconomic stability was achieved is evidence of their power in 
driving management incentives to pursue best practice.  Some 
barriers remain, however, in each of the formal sectors studied. 

– Trade barriers.  Tariffs on steel and autos helped shield these 
industries from import competition.  The removal of these tariffs 
in auto parts and the partial (and threatened further) removal of 
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tariffs in steel and autos has helped force the productivity 
improvement of the 1990s.  Tariffs or import restrictions on 
capital goods also discouraged investment in telecom, banking, 
and many other industries.  The removal of these tariffs has 
likewise contributed to productivity growth in the 1990s. 

. In steel, a 12 percent tariff on carbon steel combined with high 
port and rail costs (which act as an “infrastructural” trade 
barrier) and low domestic iron ore costs protect the industry 
from import competition.  If the 12 percent tariff on carbon 
steel was removed and port costs were reduced to international 
levels, Brazilian steel firms would be forced to reach their 
potential productivity in order to maintain their current level of 
profitability (Exhibit 18). 

. In autos, import restrictions and very high tariffs that existed 
during the 1980s and early 1990s allowed the industry to live 
with low productivity.  When tariffs were lowered in 1995 to 
20 percent, imports briefly increased their share to 25 percent 
before high tariffs were reintroduced at 70 percent.  This, plus 
the government’s plan to bring tariffs back down to 20 percent 
within 5 years, has helped motivate the current productivity 
improvement among OEMs. 

. In auto parts, tariffs were reduced to 7 percent (but are planned 
to rise again to 14 percent in the year 2000), contributing to 
even faster productivity improvement.  Since 1990, 
productivity has increased 22 percent per year in auto parts 
(from 6 percent to 22 percent of the U.S. level), compared with 
16 percent in cars and 3 percent in trucks.  Auto parts firms 
have consolidated, higher-productivity transplants have 
increased their market share, and individual firms have 
improved their processes (Exhibit 19).   

. Trade barriers on capital goods also reduced productivity by 
reducing investment in new technology.  In order to attract 
telecom equipment manufacturers to Brazil, the government 
offered domestic producers very high protective tariffs .  This 
led to switch costs per line that were three to six times 
international prices, and to average infrastructure costs that 
were US$400 per line higher in Brazil, of which at least half was 
due to higher equipment prices.  Brazil’s telecom network cost 
US$7.3 billion more than it would have at international prices 
(Exhibit 20).  These tariffs also delayed the switch to digital 
technology in Brazil, which led to a labor productivity penalty 
of 10 to 25 percent.  The removal of these tariffs has facilitated 
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the digitalization and expansion of the Brazilian network, 
which has been the major cause of recent productivity growth.  

. Tariffs on capital goods also reduced investment in banking 
and, to a lesser extent, food processing.  At the aggregate level, 
tariffs on capital goods reduced investment in two ways.  
Higher prices for investment goods meant that the funds 
invested by Brazil bought less capital, this reduced real 
Brazilian investment by 3 percent of GDP from 1980 to 1995.  In 
addition, the funds allocated to investment would probably 
have been even higher if investment goods had been cheaper 
since more investment projects would have been economically 
justifiable.  This effect is difficult to calculate but is almost 
certainly substantial.  In part, for these reasons, even relatively 
protectionist East Asian countries, like Korea, maintained an 
open market for capital goods.  A willingness to buy best 
practice technology cheaply helps explain Korea’s high 
productivity and rapid growth in industries like telecom and 
steel. 

– Competition and concentration rules.  The airline industry is the 
clearest case of competition rules limiting productivity.  Higher 
productivity international carriers are barred from domestic 
routes and limited to a 50 percent market share on most 
international routes.  The importance of these barriers is indicated 
by the fact that the Brazilian carriers lost money on their 
international routes in 1995 while the Brazilian routes are among 
United and American’s most profitable. In addition, key routes 
between the city airports of large capitals remained segmented 
between “regional” and “national airlines.” Consequently,  
airlines such as the highly productive TAM compete on a 
restricted basis on the route between the São Paulo and Rio de 
Janeiro city airports,  where roundtrip fares are US$300 compared 
with US$80-200 and US$80 for comparable length routes in the 
U.S. and Korea, respectively.  In the absence of these barriers, 
Brazilian airlines would be forced to either improve productivity 
or be replaced by more productive carriers.  
 
In addition, Brazilian competition policy has historically tolerated 
high levels of concentration and low competitive intensity, as 
witnessed in steel, the auto OEM industry, and construction 
materials.  In steel, 70-100 percent of the market for most 
products is held by one or two producers (Exhibit 21).  Some 
Brazilian steel companies are also part owned by their 
competitors, reducing competitive intensity further.  In 
construction materials, high levels of concentration may have 
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reduced the incentive to invest in developing prefabricated 
materials to the point where they could compete with traditional 
materials (which they could if their costs were at U.S. levels).  The 
lack of prefabricated materials in Brazil causes both lower 
residential construction productivity and lower output in the 
construction materials industry.  As noted above, similar 
conditions were also found in the telecom equipment market 
during the 1980s.  
 
High levels of concentration are very difficult to reverse, even 
under U.S. antitrust law.  The antitrust office in Brazil shows 
signs of increased forcefulness, as shown in its recent prevention 
of further concentration of the steel industry.  In traded industries 
like steel and automotive, exposing domestic competitors to 
international competition should provide an adequate, and much 
more feasible substitute for intense domestic competition.   

– Other product market regulations.  Productivity in some sectors has 
been constrained by sector specific regulations which, at first, can 
be thought of as harmless.  In fact, they can constrain or distort 
competition (lack of zoning law enforcement in residential 
housing favoring small informal builders), inhibit firms’ ability to 
improve efficiency (prescriptive building codes) and/or limit 
their offering of products and services (pricing restrictions on 
savings deposits and check books, strict, although recently 
relaxed, retail opening hours). 

• Barriers to higher productivity were also found in the capital markets. The 
most important capital market barrier identified was government 
ownership. In some industries, improved corporate governance rules 
could also accelerate pursuit of best practice. 

– Government ownership.  With a very limited number of exceptions, 
state-owned firms tended to have much lower productivity than 
their private counterparts.  Restructuring is usually more difficult 
because lay-off regulations are tougher and incentives rarely 
linked to higher firm value.  In Korea, we did find two cases 
where state ownership has been combined with high productivity 
(Korea Telecom and POSCO – the state owned steel company).  
Managers of these firms have been given very strong incentives 
to succeed, either by an outside oversight board (Korea Telecom) 
or a strong, determined leader (Gen. Park at POSCO).  In 
addition, both Korea Telecom and POSCO have until now grown 
in output so rapidly that layoffs were not an issue.  It remains to 
be seen whether these two companies will be able to remain at 
best practice productivity as output growth slows. 
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Three of our case industries are or have been at least partly state 
owned.  The state-owned half of the steel industry was privatized 
from 1988 to 93, and productivity increased from 43 to 68 percent 
of the U.S. level over 5 years (10 percent p.a.).  Telecom is 
currently state-owned, and we estimate that privatization could 
increase labor productivity by 50 to 75 percent (to 60 to 70 percent 
of the U.S. level) based on benchmarks of overhead staffing, the 
productivity of Brazil’s only private teleco (CTBC), and the 
experience of other privatized companies in Brazil.  It should be 
noted that the telecom sector should nevertheless be a net job 
creator given the very high output growth (19 percent annual 
growth rate) expected for the next 10 years.  In banking, the state-
owned half of the industry is approximately 60 percent as 
productive as the private half, thus establishing a price umbrella 
which reduces competitive pressure on the private banks. 

– Corporate governance rules.  Brazil’s corporate governance rules 
limited pressure from shareholders for performance 
improvements in two case industries:  steel, and airlines.  Since 
firms are allowed to issue so much non-voting preferred stock, it 
is possible to control companies with as little as one-sixth of the 
equity, as seen in the steel industry.  This makes it very difficult 
for an outsider to acquire enough shares to pressure management 
to improve performance.  In addition, many steel firms are partly 
owned by their employees, equipment suppliers, or even their 
competitors (as mentioned above).  In airlines, the industry leader 
was not forced to restructure by its owners until it was nearly 
bankrupt, in part because it was employee owned.  In both 
industries, however, the most important differences with the 
benchmark country are in the area of product market 
competition.  In general, sufficient product market competition 
will force high productivity regardless of how corporate 
governance is structured.  

• Absence of a tax level playing field slows down productivity growth. We 
found that in food retailing and housing construction, tax evasion by 
informal players is slowing down productivity growth in two ways. 
First, it reduces the cost advantage of the formal productive players 
thus slowing down their rate of development.  Competition from an 
advanced retail format still allows an informal player to earn a wage 
higher than the wage paid to the average worker in the sector.  Thus, 
these formats remain in business, reducing the profitability of the 
formal players and thereby their means and incentives to expand 
(Exhibit 22).  Tax evasion likewise enables informal construction 
companies to remain profitable despite disadvantages in labor and 
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material costs. Secondly, and perhaps more importantly, it creates a 
hurdle which makes it very difficult for informal players to grow out 
of informality.  In effect, they would need to experience a significant 
“productivity jump” to compensate for the tax advantage foregone.  
Informal players are thus effectively “locked” into subeconomic 
levels of scale and capital. 

• Labor market factors and infrastructure are less important.  Despite their 
prominence in economic policy discussions, we found little evidence 
that labor market barriers were limiting the productivity of our case 
industries.  The only examples of labor rules affecting productivity 
were in volume retail and banking, where union-negotiated 
limitations on part-time work limited firms’ ability to staff efficiently 
for peaks in demand.  This problem may become more serious, 
however, as firms adopt more modern organizational practices.  In 
the retail banking case, for example, the inability to use part time 
staffing is not a significant problem today because there are still 
significant numbers of back office employees at the branches who 
can be reallocated to customer service functions during peak hours.  
However, as banks increasingly centralize these functions, the buffer 
available in branch back offices will decline.  Another potentially 
important labor market factor is the effect of unemployment 
insurance schemes which create an incentive for employees to get 
fired.  The resulting high labor turnover may limit firms’ incentives 
to train workers.  We found some evidence that those firms that do 
invest heavily can mitigate this effect by screening out workers with 
a history of high turnover.  But if training is to become more 
common in Brazil (as it will need to if Brazil is to significantly 
improve its labor productivity), the incentives for high turnover may 
need to be reduced. 
 
Brazil’s infrastructure created less of a productivity problem than we 
expected, although it may become more of a problem as Brazil 
grows.  As mentioned earlier, high port and rail costs helped protect 
the domestic steel industry from imports, reducing the pressure to 
increase productivity, and a poor telecom infrastructure made the 
interconnectivity of banking IT more onerous and less efficient.  On 
the other hand, we found little evidence that infrastructure limited 
scale or raised costs in food processing or retail.  

Aggregate productivity growth potential of 6 percent per 
year 

Assuming that the above mentioned remaining barriers to productivity growth 
are lifted, productivity growth potential has been estimated for a 10 year period 
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for each of the studied sectors.  Productivity growth potential is highest for the 
formal sectors at 13 percent while productivity in food retail and housing 
construction could grow at 7 percent and 5 percent respectively, though 
prospects for advanced formal firms within these last two sectors are also for 
rapid productivity growth.  Almost half of the productivity growth potential can 
be achieved by better organizing functions and tasks in the existing capacity.  
When complemented with investments in upgrading, these would be sufficient 
to raise the productivity in existing capacity to near to best practice.  Only in 
some sectors, such as food processing and automotive, will new entrants have 
advantages which ensure them of higher productivity.  On average, through a 
combination of improvements at the firm level and consolidation at the industry 
level, productivity growth could reach 7 percent a year for the next 10 years 
across this representative sample of sectors.  Generalization of these results to the 
entire economy, however, would result in 6 percent annual  productivity growth 
potential, since slower productivity growth can be expected in the Agricultural 
and Personal Services sectors.  In the absence of aggregate constraints (see 
following section), this rate would allow GDP per capita to double in 10 years. 

¶ Productivity growth potential in the studied sectors of 7%.  We were able to 
estimate the productivity growth potential in each case study.  These 
estimates are based on the productivity level each type of player should 
be able to reach and the amount of time it would take to reach this level.  
The information sources for these estimates include:  the analysis of 
past productivity growth in the sectors since 1990; examples of how 
successful companies managed to grow productivity; field interviews; 
accumulated knowledge from our firm experts on how quickly a 
company can implement change; and finally, the analysis for the 
common case studies on how fast productivity grew in Korea (Exhibits 
23, 24, and 25). 

• Productivity growth potential in the formal sectors.  On average across 
the six formal sectors, productivity should grow at 13 percent 
annually, ranging from 18 percent for automotive parts to 5 percent 
for steel.  Despite these high productivity growth rates, the average 
result for the eight case studies would reach only 56 percent of U.S. 
1995 productivity levels, with results ranging from 140 percent for 
telecom to 28 percent for food retailing. (Exhibit 26).  These high 
productivity growth rates would be driven by high competitive 
intensity and exposure to best practice FDI and imports.  This 
competition would force change via both rapid improvements in 
existing players and substitution of more productive for less 
productive players through new entry and industry restructuring. 

• Productivity growth in the informal sectors. Productivity should grow 
annually at 7 percent and 5 percent respectively for food retail and 
housing construction (Exhibits 27).  These numbers hide a very 
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different situation between formal and informal players in these 
sectors.  Productivity growth is expected to reach approximating 10 
percent for the formal players against very little productivity growth 
for the informal players.  The estimates for the productivity growth 
rates of the entire sectors are, therefore, also dependent on how fast 
formal players will gain share of output (mix effect).  Our estimates 
assume that, given this productivity growth potential, current 
employment levels would adjust to changes in output levels.  
Whether they are able to do so or not will depend significantly on 
the overall rate of economic growth (as will be discussed below).  
This implies that if output in the sector grows at a slower rate than 
productivity (likely to be the case for food retail which is a mature 
sector), displaced workers will move to other sectors.  If they could 
not find better alternatives, productivity growth of the informal 
players would be even lower, possibly negative.  

• Comparison with Korean sector cases.  The food processing, automotive,  
steel, telecom, retail banking, residential construction and retail 
(non-food) sectors have also been studied by a parallel McKinsey 
Global Institute study in Korea.  It was thus possible to compare the 
productivity growth potential for Brazil with the productivity 
growth achieved in Korea for these sectors in the last 10 years 
(Exhibit 28).  For example, in food processing, the estimated future 
growth is remarkably close to what happened in Korea as the 
productivity growth and starting point productivity levels are 
almost the same.  In automotive, productivity growth rates are also 
similar, although Korea started from a much lower starting point.   
Nonetheless, productivity growth was achieved in a different way in 
Korea than we project for Brazil:  rather than relying on high 
competitive intensity and openness to best practice FDI, Korea relied 
on massive infusions of capital. 

¶ Organizational improvements account for nearly half of the  productivity 
growth potential.  The sources of productivity growth reflect, not 
surprisingly, the nature of the productivity gaps identified at the 
production process level (Exhibit 10).  In the existing capacity, almost 
half of the productivity growth potential comes from better 
organization of functions and tasks, with the other half related to higher 
reliance on technology.  In most cases, the improved existing capacity 
would reach productivity levels close to the new (best practice) 
capacity, except in sectors like food processing and automotive sectors 
where new plants would benefit from optimized layout (Exhibit 29). 

¶ Aggregate productivity growth potential would allow doubling GDP per 
capita.  We generalized the results from the case studies to the economy 
as a whole, by firstly,  using the knowledge acquired in the case studies 
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to develop estimates for “aggregate sectors” (eg.  Food Processing, Steel 
and Automotive sector results were used to develop estimates for  
Manufacturing)  and calibrating these with additional sector specific  
information as well as Korean aggregate sector performance between 
1985 and 1995  (please refer to Exhibits 80 for the generalization and 82 
for detailed derivation of Manufacturing sector productivity growth 
potential).  These results also incorporate estimates for aggregate 
sectors for which we did not have representative case studies, namely 
Agriculture and Personal Services.  The resulting aggregate 6 percent 
average labor productivity growth, if accompanied by investments 
sufficient to employ the approximately 2.5 percent annual increase in 
the economically active population would, given 1 percent growth in 
the overall population,  result in doubling the GDP per capita if 
sustained over a ten year period.2  
 
While 8.5 percent growth  seems high, the performance would not be 
unique for a country at this stage in development: Korea managed to 
double GDP per capita between 1985 and 1995 starting from similar 
levels of  GDP per capita to that Brazil possesses today.  Furthermore, 
the potential identified results from detailed microlevel analysis of 
sectoral potential, as opposed to traditional extrapolation of historic 
performance, and can thus incorporate explicitly the impact of expected 
changes in key variables such as competitive conditions or technologies.  
As we shall see, however, the development path available to Brazil, 
which focuses on productivity rather than input driven growth,  would 
allow Brazil to achieve comparable growth performance to that of 
Korea without dramatic change in savings behavior or in hours worked 
per employee.  

AGGREGATE CONSTRAINTS TO OUTPUT GROWTH 
SURMOUNTABLE 

In this section, we analyze the conditions under which the productivity growth 
rate potential identified in the previous section would allow Brazil to double 
GDP per capita in 10 years.  We begin by describing the process whereby 
productivity growth serves as a key engine for output growth.  We then examine 
whether there may exist aggregate level constraints to achievement of the target 
output growth rate consistent with the productivity growth potential we 

                                                 

2  Our projection for growth in the population and in the economically active population were drawn from 
IPEA “ O Brasil na Virada do Milênio” July 1997, in analysis presented in Chapters III.2 and III.3. 
Projections of the economically active population, where furter detailed in “Perspectivas para o Mercado 
de Trabalho Brasileiro ao Longo da Próxima Década” by Barros, R.P., Fogel, M. and Mendonça, R. in 
IPEA Discussion Text 526, November, 1997. 
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identified.  In developing countries, the main potential constraints to output 
growth are the availability of capital, the ability for exports to counterbalance 
rising imports in order to maintain an acceptable current account deficit and 
sufficient labor skills.  In addition, widespread concern exists regarding the 
redistributive aspects of economic policies.  We examine each in turn, and 
conclude that, while each represents a significant challenge, none establish 
insurmountable barriers to growth.  Furthermore, the required policy steps to 
promote productivity improvement are fully consistent with and contribute to 
overcoming the aggregate constraints. 

Productivity growth is the key engine behind output 
growth 

Our findings indicate that the Brazilian economy has the potential for strong 
productivity growth over the next 10 years.  How does this productivity growth 
potential translate into output growth?  To shed some light on this question, we 
first review the mechanism whereby economies grow. 

Productivity gains encompass more efficient processes and more product and 
service innovations, which are the key source for growth.  Productivity growth is 
often feared because it can result in lower employment in the specific plant or 
industry where it occurs.  But what is often overlooked is that rising productivity 
is the starting point for growth of output and ultimately of employment in the 
economy as a whole. 

On the demand side, productivity increases in a specific industry in the form of 
more efficient process, lowers costs and, given the right competitive situation, 
lowers prices (Exhibit 30).  We saw the potential for productivity induced 
reduction in prices in many or our cases, as illustrated in Exhibit 31).  In the food 
retail sector, for example, we have identified potential price reduction of nearly 
40 percent, which produces an effective rise in the income of poorer segments of 
the population of an estimated 12 percent (Exhibit 32).  Lower prices often 
increase the demand for the more productive industry’s product.  In some 
instances, the growth in output due to lower prices more than compensates for 
the increase in labor productivity and sector employment increases. We envision 
exactly such a phenomenon occurring in the Brazilian telecommunications sector 
for example.  Of course in other instances, output does not grow as quickly as 
productivity increases and sector employment decreases, as in the Brazilian steel 
and food processing sectors.  In either case, however, there will be higher sector 
output, and this means higher income available in the economy. 

In the mature industries where productivity increase leads to greater output, but 
lower employment, we have the challenge of redeploying labor.  In some cases, 
the lower employment can be achieved through natural attrition. In this case, the 
task is to find alternative employment for new entrants to the work force, since 
employment is no longer growing in the mature industries. In other cases, 
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particularly those where restructuring has been delayed, there is a rapid jump in 
productivity and layoffs occur.  Finding new jobs for laid-off workers is likely to 
be more difficult than employing new entrants. In any case, for both types of 
workers, the need is to generate jobs through product and service innovations 
and output growth in other sectors. 

Positive spillover effects among sectors from higher process efficiency and 
product and service innovation are key to providing redeployment opportunities 
to displaced workers.  The growth in output in mature industries and the growth 
and innovation in expanding industries will generate additional income in the 
economy and this will translate into additional purchasing power.  This creates a 
positive spillover effect from the original improvement in process efficiency or 
innovation.  The growth in purchasing power creates demand that helps sustain 
output and employment in mature and related industries (e.g., upstream and 
downstream sectors) and provides the additional income that can be used to 
purchase new products and services. 

Although this spillover effect may seem secondary and unreliable, it is in fact the 
main mechanism through which economies grow.  Greater process efficiency in a 
single sector lowers the relative price of the output and encourages demand.  If 
all sectors experience higher process efficiency,  relative price effects become 
smaller, but across-the-board output growth will nevertheless occur thanks to 
higher aggregate disposable income to be spent on existing and new products 
and services.   

On the supply side, once better capacity utilization is exhausted as a source of 
output growth, further increase in output within the existing capacity will be 
accommodated by the same measures which result in improved productivity.  
For example, debottlenecking measures in the manufacturing sectors analyzed 
will produce both labor productivity increases and output growth within 
existing capacity.   

Accommodating additional growth will require new capacity.  The same increase 
in purchasing power noted above is also a source for the increased savings 
necessary for financing this new capacity, since  individuals in the economy will 
have more real income at their disposal to save or spend.  In addition, 
improvements in productivity of capital goods and financial markets will 
provide less expensive investment goods and lower financial intermediation 
costs, which again increases the effective investment rate.  All these factors will 
increase resources set aside (savings) and made available for the upkeep and 
upgrading of existing capacity as well as the installation of new capacity 
(investment), which is the supply-side requirement of output growth. 

Consequently, in the next section, we estimate the aggregate investment level 
which will be required to sustain growth at a pace of 8.5 percent per year, and 
then assess whether the required rate is achievable.  As will be shown below, an 
aggregate investment rate of 26 percent of GDP for the Brazilian economy will 
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allow such growth to be achieved.  This rate of investment allows for absorption 
of the projected increase in the working age population of 2.5 percent per year 
and the redeployment of labor resources freed from sectors experiencing high 
productivity growth without compensating increases in output.  These 
investments therefore ensure that aggregate productivity grows at the projected 
6 percent potential, and thus allows a  doubling of GDP per capita over the next 
10 years (Exhibit 33). 

Required real investment rate within reach 

The first aggregate constraint to be analyzed was whether or not, at the 
aggregate level, sufficient capital is available to support projected output growth.  
In order to do so, we began by estimating a total necessary “business investment 
rate”3 for the Brazilian economy by generalizing the capital investment required 
in each of our sector case studies.  We then estimated investment rates for “social 
infrastructure” (education, housing, sanitation, defense and others) and for 
residential housing, and added them to the business investment rate, thus 
establishing the total investment rate for the economy.  Next, we compared our 
findings to Government’s projections and other countries’ experiences, notably 
Korea.  Finally, we explored levers which could allow Brazil to achieve this 
investment target given current investment and savings levels.   

We find that a 26 percent investment rate will allow 8.5 percent GDP growth, 
and this rate of investment is achievable although the current level is only 19 
percent of GDP.  We also find that the same policies that promote labor 
productivity growth also promote capital productivity levels which justify a 
significantly lower investment rate than that experienced by other rapidly 
growing economies, and thus help reduce the gap between current and required 
investment rates.   

¶ Business sector investment requirements estimated at 14% of GDP.  The 
investment required in the case studies to allow for an output growth 
consistent with doubling  GDP per capita has been estimated in the 
following way.  We first estimated the output growth in each sector by 
combining case study  knowledge with the benchmark results for the 
aggregate sectors to which they belong.  We then determined the 
sources of output growth, estimating how much more output could be 
provided if existing capacity were optimized in accordance to its labor 
productivity improvement potential and how much  would require 
installation of new capacity.  Next, we estimated the capital investment 
needed to maintain and upgrade the existing capacity and to put in 
place the new capacity required to reach the projected output level.  
Finally, the case studies results were generalized to the entire economy. 

                                                 

3  Includes “economic infrastructure” such as telecom, energy and transport. 
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• Output growth.  The first step in developing projections of output 
growth was the development of a benchmark  for the composition of 
output in Brazil at  double current GDP per capita.  This approach 
implicitly incorporates general equilibrium and spill over effects 
which are impossible to capture from isolated sectoral projections.  
The detailed approach to construction of the benchmark is discussed 
in Appendix 1.  Exhibit 81 demonstrates the approach used for 
developing the Brazilian output composition, which combined 
consideration of Brazil specific circumstances once again calibrated 
by analysis of Korea between 1985 and 1995.  Exhibit 78 compares 
the results of these projections for Brazil’s output composition with 
several other countries at an equivalent level of GDP per capita.  We 
find that these compositions are roughly comparable, and that major 
differences can often be nearly “intuitively” explained through 
knowledge of factor endowments or development strategy (eg.  
relatively large  share of manufacturing in Korea,  similar results for 
agriculture in Brazil and Chile). The implicit aggregate sector growth 
rates are then combined with specific information on the studied 
sectors to develop output growth projections.  The results at the case 
study level are then once again compared to their Korean 
counterparts, for a final adjustments and verification of plausibility 
(Exhibit 34). 

• Sources of output growth.  For each sector, the sources of output 
growth have been estimated (Exhibit 35). 

– Remarkably, nearly 2 percent of the estimated annual output 
growth in our case studies (or 17% of the total growth in output) 
could be accommodated via higher utilization of idle capital or 
higher throughput from improved organization of functions and 
tasks.  Convenience food retailing provides a strong example of 
better utilization of idle capacity, as modern formats will make 
far better use of existing physical structures.  In banking, efforts 
to influence customer behavior towards more efficient payment 
mechanisms would also allow for better usage of existing 
capacity (Exhibit 36). Output growth accommodated in this 
manner requires no investment beyond that required for upkeep 
of existing capacity.4  

– An additional 1.5 percent in growth (or 14% of the total growth in 
output) can be accommodated from implementation of 
economically viable technology and automation aimed at 

                                                 

4  It should noted that our identified potential for better use of capacity lies primarily in the service sectors 
of the economy, which explains the contradiction with the common-held belief that the economy is close 
to full capacity utilization 
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increasing labor productivity.  For example, in retail banking, the 
implementation of automated credit processes will increase the 
banks’ capacity to serve more customers within their existing 
operational configuration.  In steel, debottlenecking measures 
will also contribute to enhance output with relatively minor 
upgrading of existing facilities. 

– The remaining output growth would require putting in place new 
production capacity. Therefore, only 69% of the growth in output 
need  come from new capacity in the case study industries since 
31% can be provided within existing capacity by adoption of the 
improved organizational practices required for higher labor 
productivity. 

• Capital requirements.  For each sector the capital requirements have 
been estimated, resulting in total investment requirements of US$ 
320 billion cumulatively over the  10 year projection period (Exhibits 
37, 38, 39, and 40).  Of this total, upkeep represents about 25 percent 
of the total capital required, upgrading around 10 percent and 
investments in additional production capacity would account for 65 
percent of the total capital required. 

• Generalization of results.  The capital requirement estimates from 
the case studies can be generalized to the entire economy based on 
their output share of aggregate sectors with similar capital intensity, 
following adjustments for differences in growth rates (Exhibit 41).  It 
is important to note that  our capital requirement generalization 
includes economic infrastructure (utilities/transport aggregate 
sectors).  Investment requirements for agriculture, for which we did 
not have a representative case study, were approximated based on 
Korea’s experience between 1985 and 1995.5  

¶ Investments required for social infrastructure and residential housing equal 
12 percent of GDP. The overall investment rate would need to reach 
26 percent as investment for social infrastructure and residential 
housing of 2 percent and 10 percent of GDP, respectively, would be 
required in addition to the 14 percent business investment rate. 

We estimate that investments in “social infrastructure,” including items 
such as health, education, and defense have historically accounted for 
about 2 percent of GDP  in Brazil, and assume they will remain constant 
as a share of GDP as the economy grows (Exhibit 42). 

                                                 

5  We projected Brazilian investment at approximately the same percentage of GDP over the 10 year 
period in spite of the fact that we project Brazilian agriculture output  to grow significantly faster over 
the next 10 years that Korean agriculture grew form 1985 to 1995. This is because we feel that the heavy 
capital-labor substitution that took place during this 10 year period in Korea will not have the same 
magnitude in Brazil. 
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Total expenditure on residential housing is estimated to grow at the 
same rate as residential housing value added, according to analysis 
from our case study.  The residential housing investment rate should 
therefore average approximately 10 percent of GDP, slightly above an 
estimated 9 percent in 1995 and similar to estimates of levels reached in 
the past (Exhibit 43). 

¶ 8.5 percent GDP growth is our estimate of the highest realistic growth rate that 
can be achieved with 26 percent investment rate.  As will be seen below, the 
26 percent investment necessary to achieve an 8.5 percent growth rate is 
low when compared to other projections for Brazil or to the actual 
performance of several other countries experiencing rapid growth.  This 
is because it is extrapolated from the detailed industry case studies, 
where we looked at how fast each industry would grow if all barriers 
are removed and if competitive market forces are allowed to work.6 As 
such, it can be compared to other growth projections or the experience 
of other countries. 

• Projections by government affiliated institution only slightly lower.  IPEA7 
projects growth of 6.9 percent per year with an investment rate of 26 
percent8 for the period between 2003 and 2006 (Exhibit 44).  IPEA’s 
projections for that period incorporate the same assumptions  
regarding favorable macroeconomic conditions, the realization of 
fundamental constitutional reforms, and the successful conclusion of 
the privatization program which are implicit in our scenario.  The 
main reason for our more favorable projection probably lies in the 
higher presumed competitive intensity which would ensue from the 
aggressive elimination of product/market barriers we have 
proposed.  Under these competitive conditions, firms would be 
driven to adopt the best practice organizational approaches which 
would result also in higher capital productivity.  Moreover, we 
assume existing firms take full advantage of  output growth 
potential within existing capacity, which is estimated at 
approximately 2.5 percent per year.   The impact on the required 
investment rate of adoption of best organizational practice on 
existing and new capacity is highly significant.  If this potential is not 
captured, the required investment rate could rise by an estimated 
4 to 7 percent of GDP, reaching a level virtually equivalent to 

                                                 

6  We believe that our approach provides an estimate of the maximum feasible and realistic growth that 
can be achieved with the given investment rate. Thus, it could be interpreted as lying on the “efficient 
frontier” of growth for Brazil. 

7  IPEA (Instituto de Pesquisa Econômica Aplicada) is an economic research institute associated with the 
Brazilian Ministry of Planning 

8  Considering current market prices for investment goods in order to allow comparison with our 
estimates 
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Korea’s (Exhibit 45).  We will discuss the reasons for the difference with Korea in 
greater depth below.  

• Projected investment requirements also lower than other countries 
experiencing rapid growth.  The implied development path for Brazil 
would reflect more effective use of investment than achieved by other 
countries at a similar stage in development.  Korea had to invest 
approximately 33 percent of GDP to achieve 8.5 percent growth, a path 
quite similar to that adopted by Japan.  Chile,  however, which 
implemented policies similar to the ones suggested by our case studies, 
achieved a comparable 6.7 percent annual GDP growth between 1985 
and 1995 with a 23 percent investment rate (Exhibit 46).  

• Differences in required investment levels reflect differences in development 
strategy.  The reason why Brazil would require significantly lower 
investment in order to  achieve the same GDP growth of 8.5 percent per 
year that Korea achieved between 1985 and 1995 lies in  higher capital 
productivity in the business sector of the economy.  This in turn reflects 
differences in policy approach. Whereas we have estimated that Brazil 
will require business investment at 14% of GDP, Korean business 
investment during that period averaged slightly over 22%.  Korea 
needs two percentage points of additional investment because it has a 
higher share of output in the more capital intensive sectors of 
manufacturing and utilities/transport (sector mix effect) (Exhibit 47 
and 48). However, this effect is offset by higher tariffs and logistic costs 
which push up the prices of investment goods in Brazil. The remaining 
investment rate gap of 8.5 percentage points is equivalent to Korea 
having 60 percent of Brazil’s capital productivity on average within the 
business sector.   
 
Korea needed a 33 percent investment rate because it invested 
inefficiently.  The Korean economy was directed by government policy 
to apply large amounts of capital in selected sectors, and the ensuing 
capital productivity was often low, particularly in high capital intensity 
sectors (Exhibit  49).  We found further evidence of the capital 
productivity gap in the four case studies for which it was possible to 
compare Korea’s capital productivity during the 1985 to 1995 period 
with our projections for Brazil.  Korea’s capital productivity in the 
telecom, automotive, food processing and steel sectors would be 
respectively at 46 percent, 21 percent, 52 percent and 109 percent of 
Brazil’s projected level.  On average, across these four sectors Korea’s 
capital productivity  would be 45 percent of Brazil’s.  More reliance on 
FDI best practice in Brazil (telecom and automotive) and 
overinvestment in Korea (food processing and automotive) combine to 
explain Brazil’s projected capital productivity advantage (Exhibit 50). 
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Our ongoing sister study in Korea will demonstrate that Korea adopted 
a development strategy which encouraged firms to use excessive 
capital, particularly in terms of promoting capital intensive sectors and 
subsidizing corporate borrowing.  Korea successfully  invested in best 
practice technology, but failed to implement best managerial practice 
due to protectionism.  The resulting low productivity has contributed 
importantly to the financial crisis occurring in the region today.  In 
contrast, rather than force -  feeding capital,  our recommended policy 
for Brazil calls for force - feeding competitive intensity, which creates 
clear incentives for firms to use the minimal capital required in both 
existing and new capacity. 

¶ At 21 percent investment rate,  5 percent GDP growth attainable.  A total 
investment rate (business, social infrastructure and housing) of around 
26 percent of GDP would thus be necessary to achieve 8.5 percent GDP 
growth.  Based on estimates of the sources of output growth (please 
refer to Exhibit 35) and of the amount and allocation of capital in terms 
of upkeep, upgrading and new capacity (Exhibit 37), we estimated how 
output growth would vary given different levels of business 
investment.  Investment rates of around 21 percent would yield 5 
percent GDP growth (please refer to Exhibit 51).  That is because the 
installation of new capacity would be approximately 40 as high as with 
a 26 percent investment rate.  Therefore, only 2.5 percent output growth 
would be generated from new capacity, as opposed to 6 percent with 
the higher investment rate. 

¶ Investment rate target is achievable, despite 7 percentage point gap.  Although 
the 26 percent required investment rate seems a distant target given 
today’s level of 19 percent, it should be within Brazil’s reach given the 
powerful levers under the control of policymakers to close the gap 
(Exhibit 52).  In the discussion below we focus primarily on levers 
associated with productivity that would contribute to raising effective 
investment levels to the required rate, namely the potential for 
reduction in relative prices of investment goods and in costs of financial 
intermediation.  These appear significant enough to enable closure of 
more than half of the gap between current and required investment.  
We then briefly discuss the potential for increased government savings 
(which have not been the focus of our analysis), and suggest that this 
could also contribute favorably toward achievement of the desired 
investment rate.  We will not consider the potential role of a change in 
private savings behavior in light of the theoretical complexity and 
empirical uncertainties regarding its determinants.  However, it is likely 
that incentives to higher private savings via institutional reform would 
provide an additional lever to close the gap. 
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• Potential for reduced investment goods prices.  Reductions in investment 
goods prices are possible both absolutely and relative to the prices of 
other goods and services. By eliminating barriers to competition and 
removing tariffs and trade restrictions, productivity would increase 
and prices would fall for construction and equipment.  The historical 
experience of other countries is that the relative price of capital 
goods declines substantially as GDP increases. 

– In residential housing, significant  price reductions can be 
achieved.  These cost reductions will be facilitated if the 
government establishes a tax level playing field, which would 
allow more productive formal players to gain market share from 
informal players.  Formal players could achieve significant cost 
savings due to better processes, larger scale and increased 
bargaining power (Exhibit 53).  

During the period of macroeconomic instability, high tariffs, 
foreign exchange devaluation, and defensive pricing by 
companies in both the construction and capital goods sectors all 
contributed to increase  relative prices of investment goods.  
While many of those conditions have changed, barriers to full-
fledged competition remain.  Consequently, although these prices 
have declined markedly since 1990, they remain approximately 15 
percent higher than in 1980.9 The official government policy on 
informational technology, as expressed in WTO negotiations, 
exemplifies a remaining barrier which contributes to higher 
capital goods prices, as Brazil still levies a 30 percent tariff on IT 
imports to protect local players. 

– Experiences from other countries suggest that relative prices of 
capital goods tend to decline, as do prices of most agricultural 
and manufacturing goods, as their economies develop. This 
reflects higher than average productivity growth in these sectors 
which is not matched by comparable wage increases.  Thus, Brazil 
should expect significant decline in the relative prices of capital 
goods as its economy develops particularly if it can fully benefit 
from trade liberalization, lower logistics costs and high 
productivity growth in the construction and machinery sectors 
(Exhibit 54). 

• Potential for reduction in financial intermediation costs.  Measured in 
terms of the banking systems operating costs as a percentage of 
GDP, the costs of financial intermediation are nearly three times 

                                                 

9 1980 capital goods price levels are considered a “virtual” benchmark in Brazil. Until the late 1970s, 
capital good prices were relatively lower than prices in there rest of the economy. Subsequently capital 
good prices worsened and have never returned to their 1980 relative levels. 
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higher in Brazil than in the U.S.  This is the result of low system-wide 
productivity, particularly within publicly owned banks, where the 
situation is aggravated by high personnel costs.10 Both investment 
and savings could benefit if further privatization and deregulation 
(primarily through liberalization of foreign entry) led to the capture 
of the identified labor productivity growth potential.  Resulting 
operating cost savings could produce  a reduction in financial 
intermediation costs of  approximately 2 percent of GDP (Exhibit 55 
and Appendix 2 “Interpreting the Financial Intermediation 
Leakage”). 

• Potential for reduction in the budget deficit.  Since stabilization, the 
Brazilian government has been running deficits of approximately 4 
percent of GDP. Reduction in the deficit could substantially increase 
national saving, freeing up part, or possibly all, of the additional 
resources necessary for the increased investment rate required to 
meet the growth objective.  Reducing or eliminating the budget 
deficit would also contribute to sustained favorable macroeconomic 
conditions and we discuss this issue further below. 

Required exports within reach 

The second aggregate constraint to be considered is whether the growth 
potential can be realized without precipitating a foreign exchange crisis. 
Avoiding such a crisis is an essential part of  maintaining  favorable 
macroeconomic conditions. 

Based on evidence from the past, many may believe that GDP growth at 8.5 
percent a year would put an unbearable strain on the current account deficit.  But 
while we recognize the challenge involved, we argue below that external 
balances need not be a binding constraint on growth.  The growth scenario we 
have described is productivity-led, supply-increasing growth, not a consumption 
boom.  The levels of the current account deficit and total net foreign liabilities11 
envisaged in our growth path are sustainable provided they are financed by 
foreign direct investment or long-term borrowing and provided the investments 
achieve high capital productivity and high returns.  Export growth is possible 
given the productivity improvement potential and increased competitive 
intensity of domestic markets.  Finally, a reduction in the government deficit 
and, over time, movement towards a more flexible foreign exchange regime are 
policy tools that can manage the external balance constraint to growth.  

                                                 

10  Please refer to retail banking case for more details 
11  Total net foreign liabilities is defined as the sum of net external debt plus the net stock of foreign direct 

investment 
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Our approach to the external balance issue is to assess what import growth will 
occur under an 8.5 percent GDP growth scenario, focusing particularly on 
machinery and equipment, but also allowing for some expansion of consumption 
goods imports.  We then estimate the level of current account deficit that would 
be sustainable, given this rate of GDP growth and given the level of foreign 
liabilities that would be viewed as reasonable and sustainable by global capital 
markets.  From these assumptions we can then calculate the required export 
growth rate.  We conclude by assessing steps which would allow Brazil to 
achieve the export growth requirement. 

Quantification makes the challenge clear.  With an import growth requirement of 
10 percent a year, driven by increased imports of capital goods, exports would 
have to grow between 11 and 12 percent in real terms in order to maintain the 
current account deficit constant at roughly 4 percent of GDP.  This compares to 
real export growth in the 1990’s of approximately 5 percent12 . It also results in 
total net foreign liabilities rising sharply, and stabilizing only at approximately 
50 percent of GDP, compared to 30 percent currently. 

¶ Import growth estimated at 10 percent per year, driven by capital goods and 
lower trade barriers.  With 8.5 percent growth, total imports should rise 
from approximately 10 percent to 12 percent of GDP, or approximately 
10 percent per year.  As Brazil invests to upgrade and then expand its 
capacity, it will need to import large amounts of specialized equipment 
not currently produced domestically.  Moreover, imports of consumer 
and intermediate goods should also rise at about the same rate as GDP 
growth, due to liberalization associated with reduction in trade barriers. 

• Capital goods.  Based on our case analysis, we estimate that on 
average across the eight sectors, as much as half of the value of new 
machines and equipment needed (one-third of total business 
investments) will have to be imported, given current production 
capabilities in Brazil.  The main categories are IT hardware (retail 
banking and food retail), software (telecom and steel), specialized 
machine tools (all manufacturing sectors), and specialized 
equipment (telecom and airlines) (Exhibit 56 and 57). 
 
Generalizing the estimates from the case studies to the whole 
economy, imports of capital goods could reach one-third of total 

                                                 

12 Import growth of 10 percent with GDP growth of 8.5 percent per year suggests an import income 
elasticity of 1.15. A recently published article by Prof. Celso L. Martone, estimates an import income 
elasticity of 1.5 and an export income elasticity of 0.7. (“O Balanço de Pagamentos não é Sustentável a 
Longo Prazo” Informações FIPE, February 1997, page 9. Export elasticity figures are drawn form A.C. 
Pastore, “A Balança Comercial em 1996: Um Exercício” from March, 1996). We explain below why we 
believe that trade performance under our growth scenario could be better than is implied by these 
estimates based on historical experience 
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business investments.  This would amount to 4 percent of GDP13 in 
10 years, compared to 2 percent of GDP in 1996.  The implied 16 
percent annual growth can be compared to the 14 percent annual 
output growth of the domestic machinery sector that is estimated 
from the manufacturing benchmark output construction (Exhibit 82).  
Imports of machinery would rise even faster than domestic 
machinery production because Brazil would require increasingly 
sophisticated equipment as it boosts productivity.  (If Brazil were to 
grow at 5 percent per year, the capital goods import requirement 
would be less, about 3 percent of GDP.  Thus, in that scenario, the 
annual growth rate for capital goods imports would be around 9 
percent). 

• Other imports.  Imports of consumption goods, intermediate goods 
and imports of services are, in total, assumed to grow at 8.5 percent a 
year, the same rate as GDP (imports of services includes items such 
as spending on tourism abroad, but exclude net factor income).  This  
assumption requires justification, since the elimination of trade 
barriers, suggested as a way to  raise competitive intensity, would 
encourage imports of  intermediate and consumption goods, 
particularly given present low levels of import penetration (10 
percent of GDP).  In part, the assumption can be supported with 
estimates by BNDES.14 Based on their analysis, we argue that going 
forward there will be decreased net expenditures by Brazilian 
tourists abroad and on freight services.  Further potential for 
reduction in imports lies in encouraging more oil exploration, 
thereby reducing the country’s dependence on oil imports, which 
currently represent nearly 10 percent of total imports.  Additional 
support for our assumption of relatively moderate growth in 
imports except capital goods is based on the expected increase in 
overall competitiveness of Brazil that is discussed further below. 

¶ Balance of payments sustainability possible with a stable total foreign liability 
ratio of 50 percent . Drawing on a model and analytical approach 
presented in a recent article  by analysts at BNDES, we estimate what 
the required growth rate in exports would have to be given our 
assumptions about import growth, the current account deficit and net 

                                                 

13 Takes into consideration the reduction in tariffs and logistics costs, but assumes no decline in relative 
prices 

14  BNDES is the Brazilian National Economic and Social Development Bank. The estimates here 
were drawn from “A Condição de Estabilidade do Coeficiente de Endividamento Externo: 
Cálculo do Requisito de Aumento das Exportações no Brasil.” Fábio Giambiagi, 
DEPEC/BNDES 
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foreign debt15 . McKinsey’s knowledge of global capital markets is in 
accordance with the BNDES approach in judging that keeping the ratio 
of total net foreign liabilities to GDP at a moderate level provides 
reasonable assurance of sustainable balance of payments performance.  
This ratio must remain stable and within “reasonable levels” in order 
for the country not to become excessively exposed to international 
liquidity crises.  Currently, the net total foreign liabilities equal 
approximately 30 percent of GDP, and they are likely to reach 40 
percent in the near future.  We conduct our analysis based on a ceiling 
of 50 percent driven by current account deficits of 4 percent per year 
over a ten year period.  There are three reasons why we believe total 
foreign liabilities and a current account deficit of this size and duration 
are sustainable.  

• First, foreign exchange crises are likely when current account deficits 
finance budget deficits, or consumption or are used for investments 
that fail to yield an adequate return.   This last point is illustrated 
vividly by the Asia crisis.  As a result of low capital productivity, 
which we discussed above, over a 15 year period industrial sectors in 
Korea had a return on invested capital (ROIC) below their cost of 
debt  (Exhibit 58).  With the growth scenario we describe, capital 
productivity and the returns to capital will be high, driven by 
increased competitive intensity, and presuming minimal distortions 
on mechanisms for allocating capital.    

• Second, it is appropriate for a country at Brazil’s stage of economic 
development to use foreign capital inflows to encourage growth. As 
shown in Exhibit 59, from now into the beginning of the next century 
the developed world will be generating significant surplus savings.  
Under the best scenario, these surplus savings will find their way to 
developing markets, where there is both a shortage of savings to 
finance investment and high return opportunities from the transfer 
of best practice.  Both developed and developing countries will 
therefore benefit from such flows.16 Even though foreign liabilities 
are rising, they are not growing excessively relative to GDP and the 
ability of the economy to service the debt.  Foreign savings thus 
accompany and facilitate very rapid GDP growth.  

                                                 

15  The following section draws heavily upon data and methodology presented in “A Condição de 
Estabilidade do Coeficiente de Endividamento Externo: Cálculo do Requisito de Aumento das 
Exportações no Brasil”. Fábio Giambiagi, DEPEC/BNDES 

16  Developed countries benefit because the higher returns earned on investments in developed countries in 
comparison to investments in developed countries or government borrowings will lessen the pressure 
on savings required to fund future retirement obligations. For more information, please  refer to Market 
Unbound - Unleashing Global Capitalism, by Lowell Bryan and Diana Farell, 1996, John Wiley & Sons, Inc. 
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• Third, we are neither assuming nor proposing that Brazil finance 
such a current account deficit with short term borrowing. Brazil’s 
total foreign liabilities today are still relatively low relative to the 
size of its economy, but also composed of a large share of FDI 
(approximately 40% of total foreign liabilities in 1996). The 
establishment of  favorable macroeconomic conditions, deregulation 
and rapid growth will encourage further direct foreign investment 
and long term foreign lending for productive investments  
(Exhibit 60). 

¶ Exports will need to grow at nearly 12 percent to maintain stable balance of 
payments performance. In the 8.5 percent GDP growth scenario, a current 
account deficit of 4 percent of GDP would result in a net stock of 
foreign liabilities at approximately 50 percent of GDP in 10 years.  These 
liabilities totaled around 30 percent of GDP in 1996, including foreign 
direct investment.   While the foreign liability ratio would be increasing 
rapidly at first, driven in part by the current account deficit, and in part 
by presumed reinvestment of the profits on the stock of FDI, by the 
tenth year in the projection period it would have stabilized.  Given 
projected imports of goods and non-factor services at 12 percent of 
GDP, and net factor payments on total foreign indebtedness of 2 
percent of GDP, exports would need to reach 10 percent of GDP in 
order to maintain a constant 4 percent current account deficit.  
(Exhibit 61).  Therefore, we find that the required export growth in this 
scenario is between 11 and 12 percent in real terms. 

¶ The required growth in exports is a challenge but is possible. As we noted 
earlier, achieving rapid export growth in the future is a challenge that 
would be a substantial break from the past.  Nevertheless, we believe 
this challenge can be met.  The changes in economic policy that we have 
suggested will help Brazil increase exports and moderate import 
growth.  And in the final analysis, an adequate supply of domestic 
savings combined with exchange rate flexibility ensures that the 
incentives for export growth and import restraint are adequate.  

• Productivity growth and share of world trade.  Export potential has been 
estimated in the three exporting sectors (steel, food processing and 
automotive).  Export potential in automotive and food processing is 
promising because of a very high productivity growth rate.  
Assuming no change in the exchange rate and labor costs to rise at 
3.5 percent per year, unit labor costs could decrease by 5 percent per 
year in the automotive sector17  (Exhibit 62).  In order to assess the 

                                                 

17  While current steel exports are high, they are expected to decline since as capacity used to supply 
unprofitable export sales will be diverted to the domestic market as domestic demand experiences sharp 
growth. Steel represents a special case since excess supply in world markets imply exports do not cover 
their total costs 
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impact of increased productivity on overall export prospects, we 
draw on analysis developed by IPEA and the World Bank.  IPEA’s 
analysis indicates potential growth in Brazilian  manufactured goods 
exports at an annual rate 2.5 percent faster than world trade.  The 
result is derived based on historic relationships between Brazilian 
relative unit labor costs and its share of total imports of 
manufactured goods by key trading partners, and how these may 
evolve from current levels given  projected productivity growth of  7 
percent and wage increases of 3.5 percent (which are in line with our 
own projections).  However, given projected growth in world trade 
of 6.4 percent by the World Bank, and assuming similar growth will 
be experienced by Brazil’s trading partners, Brazilian export growth 
under these  assumptions could rise to approximately 9% per year, 
so more needs to be done than is implied by historic trade patterns.18 
It is also important to note that the supply of exports would be 
ensured by growth in the size of tradeable goods sectors - the 
manufacturing sector could grow by 11 percent per year according 
to the benchmarking exercise which models Brazil’s output 
composition at $10 thousand GDP per capita (Exhibit 81). 

• Relative attractiveness of domestic and international markets.  Recent 
Brazilian experience has included worsening of trade balance during 
periods of rapid growth, as domestic producers prefer to sell 
domestically, taking advantage of increased demand, rather than to 
export.  This was in part attributable to the closed, regulated 
environment which created large differences between profit 
potential from domestic as opposed to export sales.  This anti - 
export bias should decline if markets are opened and competitive 
intensity is enhanced, consistent with measures designed to bring 
about productivity growth.  As a result, Brazilian entrepreneurs in 
general may become increasingly interested in trade as an outlet for 
their goods.  Currently, less than 200 companies account for 60 
percent of total exports.  In contrast to Japan and the U.S., where 
small and medium-sized companies generate 68 percent and 55 
percent of export sales, respectively; in Brazil that figure reaches 
only 10 percent.19 Such increased participation will be aided by long 
delayed investments in transportation, particularly in the low 
cost/high capacity railway and hydroway modes, which would 

                                                 

18 “O Brasil na Virada do Milênio: Trajetoria do Cescimento e Desafios do Desenvolvimento.” IPEA, July 
1997 

19  Fundação de Estudos do Comércio Exterior, quoted in the Gazeta Mercantil of December 9, 1997 
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permit substantially greater integration with other Mercosul 
countries.20  

• Increased government savings. Reducing the budget deficit will 
contribute importantly towards resolving the current account 
concerns.  A current account deficit is the result of a shortage of 
savings relative to investment demand.  This point is simply the 
expression of the macroeconomic identity which links domestic 
savings and trade. Reduced government borrowing releases funds 
that are then available to fund private investment, and so less 
borrowing from overseas is needed.   Reducing the budget deficit 
improves the trade balance in part because it lowers the demand for 
consumer goods.  This directly reduces imports of consumption 
goods.  And it also encourages domestic producers to export in 
order to move their goods. 

• Exchange rate flexibility. This study has not analyzed short-term 
macroeconomic variables, and is thus not in a  position to pass 
judgment on the specifics of  exchange rate policy. We do believe, 
however, that the country would benefit from as much flexibility in 
its exchange rate  as is consistent with avoiding a resurgence of 
inflation or excessive volatility in the exchange rate itself.  With a 
stable but flexible exchange rate regime, the value of the currency 
should adjust to the level that allows the rapid export growth 
necessary to pay for the capital goods needed for growth and for the 
projected rise in imported consumption goods. Provided they are 
not disrupted by short term speculative capital movements, market 
forces will set the rate that achieves this goal and also provides the 
appropriate market signal as to the industries where Brazil has 
comparative advantage in trade. We recognize, however, that the 
goal of a flexible market exchange rate may have to be compromised 
in the short term in the interests of keeping inflation low and 
preserving stability.  In this sense, the balance of payments 
constraint is ultimately the price the country has to pay for the 
economic performance and policy of the recent past.   
 
Given the potential for productivity growth in manufacturing in 
Brazil, it may well be possible that rapid export growth can be 
achieved with little or no decline in the real exchange rate compared 
with current levels.  However, if it proves necessary for a substantial 
real exchange rate decline to occur in order to stimulate export 
growth, then overall economic growth would be adversely affected.  
At a much lower exchange rate, some automation requiring  foreign 

                                                 

20 “Infraestrutura, Diversificação das Exportações e Redução do Custo Brasil: Limites e Possibilidades” 
Lima, Nassif and Carvalho; Revista do BNDES, June 1997 
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capital goods (with much higher prices) would no longer be 
economic.  Another reflection of the same phenomenon is that any 
given saving rate would result in lower real capital formation if the 
cost of foreign capital goods rose substantially.  Our growth scenario 
is based therefore on the assumption that the real exchange rate will 
not fall by much. This assumption is supported by the micro level 
findings noted above regarding productivity improvement potential 
and increased domestic competitive intensity. 

The contribution of this report is in using McKinsey’s knowledge of industries to 
point to the huge potential for growth that Brazil has.  Concerns about the 
current account deficit are part of a macroeconomic policy question that goes 
beyond our area of institutional expertise.  We recognize the uncertainty about 
the ability of a rapidly growing Brazil to maintain external balance.  However, 
we understand the workings of the global capital market well enough to know 
that relying on long term capital inflows to finance productive investments 
should not create economic difficulties down the road.  And this study has found 
vast improvement potential in export and import-competing industries that 
could greatly improve the competitiveness of the economy.  These facts allow us 
to question the conventional wisdom that a shortage of foreign exchange is a 
binding constraint to growth. 

A summary of the potential sources for achieving between 11 and 12 percent 
export growth is shown in Exhibit 63. 

Sufficient aggregate labor skills 

As discussed above, the trainability of the blue collar work force was not found 
to be a major constraint to higher labor productivity.  (Please refer to the box on 
“What our Findings on Education Mean” for an explanation regarding the 
proper interpretation of our results). However, since we did not systematically 
compare the educational background of workers across firms in our case studies, 
we are not able to measure the full impact of the low education of Brazil´s 
workforce on productivity. Furthermore, with the exception of some oil 
producers, every country which has already achieved an income per-capita  that 
is at least twice the current income per capita of Brazil has a substantially more 
educated workforce than Brazil now has. This suggests that programs to allow a 
larger faction of Brazilian youth to acquire at least some secondary education 
would be of great help in achieving the goal of doubling per capita income. 
Furthermore, if Brazil is to double GDP per capita over 10 years, demand for 
skilled labor is likely to grow significantly as modern production capacity 
becomes increasingly more prevalent.  Next, we discuss whether sufficient 
management and technical skills will be available to implement the practices 
associated with rapid increases in productivity. 
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What our findings on education mean 

We are aware of the empirical evidence in both Brazil and abroad that indicates 
improvements in education would greatly help in achieving output growth and 
in ameliorating differences in income distribution.  Beyond economics, we do not 
wish to dispute the importance of education in strengthening civil society. Our 
findings on education should therefore not be interpreted as suggesting 
education is not important. 

What our evidence provides is quantification regarding the extent to which a 
combination of investments in training and evolution in production processes 
can result in increased productivity.  In other words, we hope to have provided 
evidence of the performance improvement possible for Brazilian businesses upon 
the adoption or pursuit of operational and organizational best practice.  As 
important as the improvement of Brazil’s very low level of education is, our case 
studies suggest that company training with application of best practice methods 
will go along way to achieve a GDP/Capita of US$ 10 thousand. 

The fact that the potential productivity gains are substantial relative to the costs 
involved indicates that it pays for the business sector to invest in the training of 
employees, and in this way contribute to increase human capital available in 
Brazil.  The burden of human capital formation need not lie solely with the 
public sector.    
 

 
We conducted our analysis of the issue in two steps.  Firstly, we verified whether 
managers in existing capacity would be capable of implementing practices 
resulting in substantial improvement in productivity.  Next, we examined 
whether Brazil’s pool of management and technical talent will grow at a pace 
consistent with the rate of productivity and output growth. 

We conclude that Brazilian managers either possess the intrinsic skills or can be 
trained  to implement rapid and significant productivity improvements.  
Furthermore,  there exists  a large pool of workers with educational attainment 
sufficient to fill the additional demand for “basic” managerial functions as the 
economy grows.  However, comparisons with Chile and Korea at approximately 
US$ 10 thousand in GDP per capita suggest that Brazil may have a shortage of 
highly educated workers to meet the additional demand for more “advanced” 
managerial functions.  As will be seen, however, this does not necessarily imply a 
binding constraint on realization of the economy’s full growth potential.   

¶ Existing  managerial skills sufficient to implement substantial improvement.  
Existing  management skills have not been found to be a barrier to 
reaching the productivity levels considered achievable in the case study 
analysis.  Evidence for this comes from specific company examples of 
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implementation of substantial improvements and verification of 
significant divergence in performance within the case study industries.  
This evidence suggests that differences in incentives rather than 
differences in skills are the key drivers underlying the implementation 
of best practice. These results are consistent with McKinsey experience 
around the world, which  suggests management skills are best acquired 
on the job through early exposure to management positions with 
bottom line responsibilities and appropriate incentives and monitoring.  
Thus, the best way to ensure that managerial skills are developed in 
Brazil is to promote competition and exposure to best practice in order 
to force Brazilian companies to adopt best practice forms of 
organization.   

• Firm examples.  Evidence that Brazilian managers are capable of 
implementing significant improvements in productivity can be 
found in the accomplishment of specific firms.  For example, in steel, 
airlines and auto parts, we witnessed examples of dramatic 
improvements following productivity enhancing programs 
implemented by current management.  In each of these cases, we 
verified that adverse competitive shocks, often prolonged and 
severe,  were necessary to induce management to change.  But once 
convinced of the need to change, management teams were capable of 
implementing substantial operating improvements. Furthermore, the 
management teams that  implemented those improvements did not 
seem atypical in any sense, either because of the presence of an 
entrepreneurial genius or of an especially well - qualified team.    
 
This is not to say that acquiring the necessary management skills will 
be an easy task.  For example, even high performing private banks 
will  face a significant challenge implementing best practice credit 
processes in light of a generation of managers formed during the  
inflationary  period, during which payments processing efficiency 
was paramount.  The steel case provides another example. Despite 
their resource - based competitive advantages, many Brazilian steel 
companies have been unable to achieve a low cost position, in part 
due to the high price environment, the cultural legacy of state 
ownership and the lack of systematic management development 
programs.  The key point is that the many examples of success prove 
Brazilian managers either possess the skills or can be trained to 
achieve improvement in performance consistent with the objective of 
doubling GDP per capita, although that training will involve time, 
resources and, at times, yield failures. 
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• Divergence within industries.  As demonstrated by Exhibit 64, the 
average productivity identified for each of  our case sectors often 
disguises significant divergence of performance within the sectors. 
The divergence in performance exhibited between state and private 
retail banks sheds light on the importance of corporate governance 
as a mechanism to create incentives for managers to seek higher 
productivity.  A similar result is verified when the performance of 
the privately owned telecom company is compared to that of its state 
owned peers.  In both cases, divergence cannot be attributed to 
differences in workforce or management educational levels.  That 
there can exist such divergence in performance across large pockets 
of the economy suggests the existence of significantly underutilized 
management potential.   

¶ Increase in highly educated workers may not be sufficient.  We next evaluate 
the availability of talent to address future demand for management and 
technical skills in a larger economy with a larger share of advanced 
business techniques.   We begin by reviewing the educational level of 
existing managers, and verifying whether a pool of workers with 
equivalent educational levels exists to fill new management positions as 
they arise.  We conclude that such a pool clearly exists for “basic” 
management and technical functions requiring lower levels of 
education.21 The same may not be true for more “advanced” positions, 
requiring at least one year of college education (or 12 completed years 
of formal schooling in Brazil). Projections of the likely evolution of the 
number of highly educated workers in the Brazilian workforce indicate 
the country will be unlikely to reach the levels of education registered 
in Chile at the benchmark level of GDP per capita. 

• Basic management and technical positions.  As demonstrated in Exhibit 
65,  approximately 72 percent of all managers in Brazil possess less 
than 12 years in education.   Approximately 60 percent, or 2.6 million 
managers, have between 4 and 11 years of education.  There are over 
35 million non - managers with 4 to 11 years of schooling -  a huge 
pool of workers who could be drawn into management positions 
requiring less formal education.  Consequently, there should be no 
shortage of workers with educational levels sufficient to execute 
management and technical functions which do not require higher 
educational levels as the economy grows and modernizes. 

• Advanced management and technical positions. We next explore whether 
or not the country will be have sufficient numbers of highly 

                                                 

21  Defined here as those requiring no more than a high school education, or 11 years of completed formal 
schooling in Brazil 
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educated workers to fill more advanced management and technical 
positions.  

– Demand for highly educated workers. At GDP per capita of 
approximately $10 thousand, Korea and Chile possessed,  
respectively,  64 and 18 percent of the economically active 
population with over 12 years in education22  Chile thus 
demonstrates that the target level of GDP per capita can be 
attained without levels of educational attainment found in the 
Asian economies.  Nonetheless, since Brazil today has only 8 
percent of workers with education over 12 years, the issue is 
whether or not the country will be forming sufficient numbers of 
highly educated workers (Exhibit 66).    

– Supply of highly educated workers.  For Brazil to reach Chile’s 
proportion of workers with over 12 years in education in 10 years 
would require 16.2 million workers compared to around 6 million 
currently, an increase of over 10 percent per year.  Since an 
estimated 400 - 500 thousand workers with such educational level 
may be leaving the workforce over that period, more than 10 
million workers with that educational level would need to enter 
the workforce.  While part of the necessary increase may come 
from increased rates of participation, the vast majority would 
need to come from new workers entering the economically active 
population.   But the  required average 1 million  new entrants 
with at least one year of college compares with 570 thousand 
placements that were offered by Brazilian colleges and 
universities in 199423.  Furthermore, not all of these are filled.  
Consequently, even though it is probable that the share of 
workers with more that 12 years of education will grow over the 
next 10 years, it remains unlikely that Brazil will be able to reach 
an equivalent share to Chile (Exhibit 67). 

• Impact on structural economic potential.  There may exist mitigating 
factors for the above findings which keep the shortage of highly 
educated workers from being a binding constraint on realization of 
the country’s full economic potential. Firstly, even if the economy 
grows at an accelerated pace, the share of informal employment will 
remain high.  Virtually all productivity and output growth will take 
place in the formal sector, which currently employs 40% of all 
occupied workers and 80 percent of workers with over 12 years of 
education.  The share of workers with over 12 years education is 

                                                 

22  Figures for Korea include workers with 12 years (inclusive) or more of schooling. Part of this group may 
not have competed at least one year of higher education. 

23 1994 is the latest year for which data on total enrollment in higher education is available 
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already 16 percent in the formal sector.  In Chile, formal employment 
represented an estimated 79% of the economically active population, 
with 20 percent possessing over 12 years schooling.  But reaching an 
equivalent level of highly educated workers in the formal sector in 
Brazil would require an average of 650 thousand students 
completing at least one year of college.  Though this is lower than 
the 1 million noted above, it would still require an increase of 
approximately 8 percent per year in enrollment levels.  At the 
estimated current levels of students completing one year of college 
in Brazil, the share of highly educated workers in the formal sector 
would remain at 16 percent due to expected growth of 10 percent in 
the share of workers employed by the formal sector (consistent with 
simulations to be discussed below) (Exhibit 68).  Secondly, 
enrollment in institutions of higher learning has traditionally 
responded vigorously to improvements in economic prospects.  As 
demonstrated in Exhibit 69, total enrollment rose sharply during the 
high growth period between 1965 and 1980, much of it addressed by 
growth in private institutions.   More recently, enrollment in federal 
institutions increased  by over 20 percent between 1993 and 1994, 
and has remained high.  Thirdly, Brazil’s economy would be 
reaching $10 thousand per capita 15 years after Chile was close to 
that level.  Technological advancements during this period should 
make the Brazilian economy more productive than Chile´s.  
Nonetheless, achievement of the structural growth potential may 
therefore require a increase in enrollment in higher learning.  

 

Social benefits from rapid growth  

Rapid growth by itself should contribute to significant improvement in Brazil’s 
standard of living - growing at a rate of 8.5 percent rather than 5 percent would 
generate a difference of almost 40 percent in per capita incomes.  However, 
issues regarding the distribution of income remain.  This section examines the 
effects of differential economic growth rates on key social dimensions - the 
overall level and the amount of informal and subsistence employment.   We 
begin by arguing that, despite rapid productivity growth and significant 
turbulence in the employment structure associated with development, output 
growth potential and labor market conditions in Brazil combine to ensure that 
unemployment is unlikely to rise significantly.  The critical issue for the country 
is therefore not the level of employment, but the prevalence of subsistence and 
informality. We conclude with a brief discussion of the impact of accelerated 
economic growth on poverty and inequality. 

We find that accelerated growth is critical in order for Brazil to make significant 
progress on subsistence and informality.  Comparing the evolution of the  
employment structure of the economy under scenarios with  5 percent and 8.5 
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percent annual growth in GDP, only in the case with 8.5 percent growth do we 
witness a significant decline in the agricultural share of employment, which we 
take as a proxy for subsistence employment.   Likewise, 8.5 percent growth is 
necessary to  pull a large number of workers from informal employment (means-
of-production definition) to formal employment.  Informal employment remains 
stable as a share of employment even under (definitely respectable) 5 percent 
growth. 

¶ Rapid productivity growth does not imply higher unemployment. We analyze 
prospects for employment levels  firstly by looking at the evidence from 
our cases, in order to get a sense of the employment dynamics at the 
microlevel.  We then go on to review briefly Brazil’s recent employment 
performance in order to discuss broader labor market issues.  Lastly, we 
try to assess the employment implications of a productivity driven 
growth path by comparing the level of permanent job destruction 
estimated from our cases to current rates of labor market turnover.24  

• Sector level employment fluctuations.  Analysis of employment 
prospects for our case studies allows us to get a sense of the degree 
of labor market turbulence the economy will experience as it 
embarks on an accelerated growth path, as well as the key factors 
affecting employment prospects at the micro level. To the extent that 
our sectors can be viewed as representative of the overall economy,  
these results are illustrative of how enormous output growth 
potential enabled by productivity growth can offset the adverse 
employment aspect of that same productivity growth.  For our 
sectors as a whole, employment will rise at a rate of approximately 
2% per year, which is roughly the expected increase in the overall 
workforce (Exhibit 70). However, the performance across sectors 
varies sharply, with four sectors  experiencing growing and four 
sectors experiencing declining employment.  Residential 
construction is expected to be the main job creator, reflecting 
recovery of the housing market.  But the fastest growth will be 
exhibited by sectors long atrophied under weight of excessive 
regulation and severe macroeconomic instability, namely 
telecommunications and airlines.  Sectors experiencing sharp 
declines include food retailing and food processing, reflective of  
both low income elasticities and sharp productivity growth 
prospects (particularly in the more formal food processing sector).   
Declines are also expected in steel, a mature industry also paying the 
price of overcapacity, and automotive, which despite strong output 
prospects will nonetheless experience decreased employment due to 
enormous potential for technological catch up.  

                                                 

24  Labor market turnover is defined as the total number of gross job changes in a given period of time - 
that is, the sum of people leaving a job and those being admitted into a new job during the period. 
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• Overall labor market conditions. Evidence of labor market flexibility 
can be verified upon comparison of turnover rates in the 
manufacturing sector.  Brazil shows up highest compared with a 
wide ranging selection of developed countries in terms of share of  
workers with less than two years of employment in the same firm, 
with results slightly above those of the U.S., Canada and U.K., 
countries known for their more flexible labor market conditions 
(Exhibit 71).  These results might even understate total labor market 
flexibility in Brazil, since the manufacturing sector is largely formal 
and turnover in the informal sectors is even higher, as shown in 
Exhibit 72. Exhibit 72 also demonstrates the average monthly 
turnover of workers in the formal sector between 1985 and 1996.  
During that period, an average of 3 percent of the workforce 
(corresponding to 700 thousand workers) were admitted into new 
jobs and another 3 percent left their current work in any given 
month.  It appears that Brazil’s labor market conditions are such that 
people are under tremendous pressure to find jobs.  The maximum 
level of unemployment insurance paid is approximately US$ 200, for 
a period of six months.  The informal labor market represents a 
“regulation - free” source of employment.  Distortions, such as those 
prevalent in European countries like France and the Netherlands  
suffering from high unemployment from high minimum wages and 
unemployment benefits, are not sufficient in Brazil to dilute the 
incentive to find jobs.  

• Permanent job destruction versus natural labor market turnover.  We 
attempted to quantify the  magnitude of permanent job destruction 
which might be associated with a high productivity growth path, 
and to compare it to current turnover rates, in order to get a sense of 
what would be the additional pressure on the labor market from 
such a growth path.  We began by verifying in our case studies 
where permanent job destruction might take place and then 
generalizing this result based on the cases’ employment share of the 
aggregate sector to which it belongs.  We then compared this figure 
to available data on turnover in the labor market.  The three 
manufacturing cases in our study, for example, represent 
approximately 15% of total manufacturing employment.  
Approximately 500 thousand jobs will, according to our projections, 
be lost in these sectors over the next 10 years given our output and 
productivity scenarios in the steel, automotive and food processing 
cases.  We consider these job losses “permanent” since they result 
from a structural change.  This reduction may then force existing 
employees to find employment in another significantly different 
form of economic activity.  If our manufacturing cases are 
representative of the aggregate manufacturing sector, this would 
imply a total of 3.5 million permanent job losses over a ten year 
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period.  We then assumed permanent job losses in food retail would 
be represented by the decline in minimarket and counter store 
employment, and generalized these figures for the retail aggregate 
sector, resulting in slightly over 5 million job losses in this sector.  
We assume no permanent job losses would take place in business 
services, construction, utilities/transport or personal services.  If the 
job losses are assumed to occur linearly over the next 10 years, 
average annual job losses from generalization of the non - 
agricultural part of the economy would total approximately 860 
thousand workers (Exhibit 73). In one month, therefore, almost as 
many workers naturally start new jobs in the formal sector in Brazil 
as the total annual number of permanent job losses in the non - 
agricultural sector expected from generalization of our case findings.  
Consequently, unless there are significant changes in Brazilian labor 
market conditions, it seems unlikely that incremental job losses 
associated with a productivity driven growth path would result in 
increased unemployment. 

¶ Accelerated growth critical for progress on subsistence, informality and 
poverty. We next analyze the evolution of subsistence and informal 
employment.  We then very briefly comment on the impact of 
accelerated growth on poverty, drawing on research by the World 
Bank, and on inequality.  The fundamental message is that very fast 
growth, beyond even that which is generally considered as achievable 
and acceptable for Brazil, is necessary for significant progress on 
subsistence, informality and poverty. 

• Subsistence employment. The analysis which follows is not intended as 
an analysis of what happens to all subsistence employment in the 
country as a whole, but how a large proportion of those employed 
under those conditions fare under differential rates of economic 
growth.   As a proxy for the degree of subsistence employment in the 
economy, we use the share of agricultural employment.  We then 
compared the evolution of the share of agricultural employment in 
different growth scenarios.  Though agriculture includes only 28 
percent of the workforce, 46% of workers in this sector were 
reportedly “unpaid” in 1995 (another 26 percent earned less than the 
minimum wage), which represents 79 percent of all unpaid workers 
in the country.25   Comparison of our growth scenarios indicates that 
a significant reduction in agricultural employment occurs only under 
the 8.5% percent growth scenario (Exhibit 74).  With this more rapid 
growth, output prospects in manufacturing, construction and 
business services more than compensate for expected productivity 

                                                 

25  We assume “unpaid” workers are employed in subsistence.  Source: PNAD 1995 - IBGE 
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gains, establishing conditions to pull workers out of agriculture.  
Under 5% growth, expected productivity and output growth in 
those sectors are virtually equivalent, so no additional demand is 
created for the labor force currently in agriculture. 

• Informal employment.  The high prevalence of informal employment is 
regarded as negative because the typical conditions of informal 
employment are such that people are unable to fully realize the 
potential of their human capital.   These workers could in principal 
contribute significantly more to national output, but are kept from 
doing so due to the scarcity of modern forms of production and 
organization.  Their prospects for upward mobility are thus also 
effectively hindered.   We tried to assess to what extent the presence 
of informal employment would change under different growth rates 
in GDP.  The analytical approach and results are demonstrated in 
Exhibit 75.  We begin with the distribution of output between formal 
and informal sectors as it is today. We next projected how output 
would be shared between formal firms (both new and existing) and 
informal firms under the 8.5 percent and 5 percent growth scenarios 
and how productivity would evolve for each of those sectors.  The 
resulting employment distribution again demonstrates the 
importance of rapid growth.  While the share of informal 
employment remains unchanged under 5 percent growth, it declines 
to 40 percent from 50 percent of the economy under 8.5 percent GDP 
growth.   

• Poverty26.  Drawing on research by the World Bank, we find that 
recent rapid growth periods in developing countries have almost 
always been accompanied by significant decreases in poverty 
(Exhibit 76). This phenomenon can be seen in Chile’s 1987 to 1994 
growth, where poverty decreased at 5.3 percent per annum with a 
5.1 percent per annum growth in per capita GDP.27 Although there is 
considerable variance, the rule of thumb is that  poverty declines at 
about the same rate as the rate of GDP growth.  In addition, if 
poverty is closely associated to subsistence and informal 
employment, the impact of growth on poverty in Brazil may not be 
as linear as that suggested by the regression analysis. Brazil might 
therefore expect a considerably higher reduction in poverty if it 
grows at 8.5 percent rather than 5 percent over a sustained period.  

                                                 

26  “Poverty and Income Distribution in a High-Growth Economy: Chile: 1987-1995.”  World Bank, 
December 1997 

27 “Proverty and Income Distribution in a High-Growth Economy: Chile: 1987 - 1995.” World Bank, 
December 1997 
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• Inequality. Research on Brazilian wage inequality indicates that the 
high degree of wage inequality in Brazil is associated with the wide 
spread in the distribution of education and the scarcity of the overall 
supply of human capital. The increase in demand for workers with 
higher human capital that will result from the adoption of best 
practices will tend to increase the wages of these workers both in 
absolute terms and relative to that of workers with less skills. This 
expansion in demand will be matched  with the increase in supply of 
skilled workers from the  corporate training programs and by an 
increase in the level of education of new workers. If the addition to 
supply is sufficient, wage inequality will not increase. 

IMPLICATIONS FOR POLICY 

Brazil will need to take several important policy steps to create the conditions 
necessary for rapid productivity and output growth.  Most important among 
these are achievement of favorable macroeconomic conditions, elimination of 
barriers to higher productivity, and enactment of market-friendly social 
redistribution measures. 

Achievement of favorable macroeconomic conditions 

Although, macroeconomic issues were not the focus of our study, the 
accumulation of microeconomic evidence points towards the significant potential 
benefits of a complete macroeconomic stabilization.  Thus it is vital to follow 
monetary and fiscal policies that support sustained low inflation.  Such policies, 
combined with deregulation and privatization, will increase confidence in the 
economy and reduce the perceived risk of a collapse of the exchange rate.  As 
confidence builds, interest rates can fall from their current very high levels. A fall 
in interest rates is essential for the success of any growth program.  It would  be 
hard or impossible to generate the level of investment required for rapid growth 
without an easing of interest rates.   The macroeconomic policies that support 
stability include a continuation of the monetary restraint that has already been 
instituted and a reduction in the current high budget deficit.  As we have already 
noted, a reduction in the deficit, and possibly even a budget surplus, will give 
benefits in the form of higher national saving and a reduced trade deficit.  In 
addition, it will increase confidence, both in Brazil and overseas, that low 
inflation can be maintained.   Consolidating favorable macroeconomic conditions 
should therefore remain the top priority for policy makers. 
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Elimination of barriers to higher productivity 

Together with macroeconomic instability, product market regulations have been 
found to be the most damaging to productivity and output growth.  Moreover, 
government ownership and uneven tax enforcement have also caused 
competitive distortions.  

Perhaps the most powerful evidence of the adverse effects of these barriers to 
competition is the productivity growth registered in many sectors during the 
early 1990s, following the beginning of trade liberalization, market deregulation 
and privatization (please refer to Exhibit 23). This productivity growth occurred 
during a period in which macroeconomic conditions were arguably at their most 
critical.  Brazil should therefore systematically identify and remove the 
remaining barriers to productivity. 

¶ Remove barriers to trade and tariffs.  Insulation of local producers from 
international competition was found to be a critical external driver of 
low productivity in sectors including automotive and steel.  Indirect but 
significant impact was also felt in industries forced to rely upon 
domestic producers of capital equipment, such as switching equipment 
in telecom and information technology in retail banking and food 
retailing.  Domestic consumers are thus effectively deprived of the best 
value for money, as are domestic firms.  Tariffs for capital goods, in 
particular, should continue to decrease to allow companies to invest 
and expand at the lowest cost and with the best technology.  To 
mitigate the impact on the industry, tariffs could be reduced, in 
accordance with expected (rapid) improvement in productivity, as 
recommended for the automotive sector.  Infant industry type policies 
should be implemented with great selectivity and rigor regarding 
uplifting of subsidies, lest experiences of the past such as those 
identified in our cases be replicated.    

¶ Reduce barriers to entry and foster competition among existing players.  
Barriers to the entry of foreign firms were found in retail banking and 
in airlines.  In both cases, there exist national interest considerations 
that make full opening of these markets politically difficult.  
Nonetheless, in both cases,  best practice foreign entrants could 
contribute significantly to the pace of  productivity growth.  Spillover 
effects of such improvement would be highly beneficial, particularly in 
the banking sector given its role in intermediation of national savings 
and investment.  Similar effects could also be expected from reduced 
costs and increased supply of air travel,  for example, in promoting in 
country tourism.  In these cases, we hope to have provided strong 
evidence of the implicit costs of the policies designed to preserve 
national interests, and that these policies will therefore be relaxed in the 
future. 
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¶ Scan all sectors to remove counterproductive product market regulations.  
Sector specific regulations were often found to be either constraining or 
distorting competition (lack of zoning law enforcement in construction); 
preventing or delaying companies from adopting best practice 
processes (building codes, pricing regulation on checks);  or inhibiting 
product/service innovation and offering (opening hours in food retail).   
Many of these regulations have been put in place in order to meet social 
objectives.  However, as noted in the McKinsey Global Institute’s study 
of economic performance in France and Germany28 , in addition to 
having a negative economic benefit by distorting the supply side, the 
secondary effects of these policies often exacerbate the social problems 
that were intended to be corrected.  Furthermore, by contributing to 
lower overall economic performance, they also indirectly hurt the lower 
skilled as less high-value job creation ripples down to higher 
unemployment of the low-skilled.  Lower output growth also means 
there is less leeway for redistributing income without seriously 
damaging the incentives for more and better work. Again, we hope to 
have shed light on the trade offs involved in implementation of “well 
intentioned” policies which, via complex dynamics, result in perverse 
ultimate consequences. 

¶ Continue the privatization process, and expose the newly private companies to 
competition.  The adverse impact of government ownership has been 
verified in the telecom, steel and retail banking cases.  While the steel 
sector has experienced continuous productivity growth since 
privatization was concluded in the early 1990s, in both other sectors 
state owned companies continue to slow down the pace of productivity 
growth.   
Furthermore, going forward, accelerating the process of infrastructure 
privatization would have important economy wide effects, as 
demonstrated in the telecom case.  However, the experience of the steel 
industry reveals that privatization alone leads to only part of the 
productivity benefit; for Brazilian industries to reach their full 
productivity potential, competition is also required.  Wherever possible, 
the newly privatized  companies must be exposed to best practice 
competition.  

¶ Improve corporate governance rules, but prioritize product market pressure. 
Possible deficiencies in corporate governance regulations were 
identified in the steel and airlines cases.  These, together with the 
widespread presence of family-owned firms, are frequently cited in the 
economic debate as constraints towards modernization of the Brazilian 
economy.  We believe that the relative insulation of the family-owned 

                                                 

28 “Removing Barries to Growth and Employment in France and Germany.” McKinsey Global Institute, 
March 1997 
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firms from external monitoring in Brazil will decline significantly as 
these firms, under increased competitive pressure, turn to international 
and domestic credit and equity markets in order to finance expansion 
and modernization. Nonetheless, reform of corporate governance laws 
to ensure the preservation of shareholder and creditor rights and their 
monitoring capabilities will help to ensure market driven allocation of 
capital, thereby contributing to enable equivalent growth with lower 
investment rates than in countries like Korea.   But while such 
monitoring will certainly produce beneficial external pressure, by far 
the most powerful source of such pressure lies in product market 
competition.   

¶ Create a level playing field with respect to tax and labor rules.  As 
demonstrated in the food retail and construction cases, tax evasion 
slows down the development of productive formal players as it allows 
low productivity informal players to remain in business.  In addition it 
creates an artificial divide which tends to lock informal players in 
informality.  A “reasonable” common ground should be found to allow 
for the creation of a level playing field.  This would include measures 
designed to reduce the  costs of formality as well as measures to 
enhance enforceability.  While the first drives firms into informality in 
search of a competitive edge, the second translates that edge into 
significant competitive distortions.  It is the combination of both 
significant advantages to informality and uneven enforcement which 
creates the  distortions which ultimately contribute to delay the spread 
of formal firms and their modern organizational forms and production 
processes.  Efforts here are particularly important given that low 
income segments of the population are the ones who could benefit most 
from lower prices provided by high-productivity business systems, as 
customers and employees. 

Enactment of market friendly social policies  

Since economic growth (even high economic growth) is unlikely to solve all of 
the current social problems by itself, Brazil should thus consider redistribution of 
some part of the additional output through market friendly mechanisms in order 
to alleviate poverty.  Demand-side subsidies of food, health and housing, and 
earned income tax credit schemes (although very complex to implement) could 
be among the mechanisms envisaged. 

One national experiment that could be taken into account in designing such 
mechanisms is Chile.  Chile  implemented many market-friendly mechanisms 
during its growth period such as demand-side subsidies for housing, and 
education vouchers, among others.  These policies have sought to redistribute 
income and improve the poverty situation without distorting markets.  The key 
in implementing these programs is to have effective targeting mechanisms to 
ensure that the most needy segment of the population benefit from them.  The 
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evidence in Chile suggests that these social programs have been successful in 
improving the poverty situation, although further improvements in targeting 
some of these programs to the most needy segments of the population in Chile 
will be needed to maximize their equalization benefits.  

In contrast, Brazil should avoid a policy approach such as that implemented in 
France.  In that country,  policies implemented to promote social objectives not 
only generated distortions in economic activity, but produced secondary effects 
which actually thwarted the social objectives sought in the first place.  For 
example, rather than guaranteeing a high standard of living, minimum wages 
actually keep low-skilled workers out of the workforce.  Rather than ensuring the 
full benefits of a well established telecom infrastructure, low subscription fees 
combined with artificially high call rates have actually constrained usage, 
especially for the poor. Market-friendly social programs in Brazil that 
successfully target education, nutritional and health care benefits to the most 
needy part of the population will be the key means of achieving shared growth. 

* * *  

The productivity and investment levels implied above would place Brazil on a 
development path in between Japan and Korea on the one hand and the U.S. on 
the other (Exhibit 77).  This development path allows Brazil to achieve 
comparable growth to Korea’s between 1985 and 1995, but with much less 
sacrifice in terms of foregone consumption or increase in hours worked per 
employee.  Brazil’s higher total factor productivity at the same GDP per capita as 
Korea is the reflection of a development strategy based on high competitive 
intensity rather on than increased factor inputs. 

Brazil finds itself at a turning point, in which the prospects of macroeconomic 
consolidation combined with a more market friendly policy regime and 
increased integration with the outside world establish conditions for the country 
to embark on an accelerated and sustainable development path. Whether or not 
it embarks on such a path will depend fundamentally on whether it achieves 
favorable macroeconomic conditions and removes barriers to productivity lead 
growth.  The resulting growth path would represent the most efficient trajectory 
for raising national living standards.  
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Exhibit 1
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Exhibit 2

SUMMARY OF KEY FINDINGS
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Exhibit 3

ESTIMATED PERCENT OF EMPLOYMENT AND GDP REPRESENTED BY OUR CASES

Percent

* Services includes construction
** Number overstated because it includes wholesalers and salespeople operating outside of trading retail formats

Source: National Income Accounts - Input/Output matrix for 1994, McKinsey
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Exhibit 4
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Exhibit 5

DISPARITY OF PRODUCTIVITY LEVELS WITHIN SECTORS

Telecom - thousand lines /FTE; Others sectors - index: U.S. 1995 = 100

Source: McKinsey
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Exhibit 6

TOTAL FACTOR PRODUCTIVITY IN CASE INDUSTRIES 1995

Index: U.S. = 100

* Estimated using a Cobb-Douglas production function.  The capital shares were an average for the countries studied: 50% (airlines), 30% (auto), 50% (steel), 69%
(telecom), 32% (aggregate)

** Passenger vehicles only
Source: McKinsey
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Exhibit 7

EMPLOYMENT AND LABOR PRODUCTIVITY IMPROVEMENT BY SECTOR

* Weighted by employment
** 1992-96

Source: McKinsey
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Exhibit 8

CAUSAL FACTORS FOR LABOR PRODUCTIVITY AT PRODUCTION PROCESS LEVEL
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Exhibit 9

IMPACT OF REAL PLAN AND OPENING OF ECONOMY ON CAPITAL-LABOR PRICE RATIO

U.S. 1995 = 100

* Labor numbers for U.S. and Korea are from 1994; capital numbers for U.S. and Korea are from 1995
** Rental cost at GDP-PPP of one unit of capital

*** Average manufacturing wage at GDP-PPP
Source: McKinsey
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Exhibit 10

CAUSES OF LABOR PRODUCTIVITY GAP TO US - 1995

Indexed to U.S. = 100

 * Other noncapital causal factors include scale, DFM, product mix, supplier relations and capacity utilization
** Weighted by employment

Source: McKinsey

                    
ESTIMATES

VE

Capital not economically
viable to implement

34
50

35 30

24

40

45

6

34

10
20 25

10
10

35

59

8 15 20
10 5

30-4030
4040

50

40
35

3035
25

10-20

Organization
of functions
and tasks

Viable capital

Food
processing

Airlines AutomotiveTelecomCase
aggregate**

100%

Retail
banking

Food
retail

Steel

Nonviable
capital

Noncapital
factors other
than
organization of
functions and
tasks*

65

Residential
construction

73 55 5332 82 70 60 86
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Exhibit 11

TIME ALLOCATION PER UNIT OF VALUE ADDED BY FOOD RETAIL CHANNEL

 Indexed to advanced convenience store = 100

* Central management, store management, purchasing
** Shelfing, pricing cleaning

Source: Interviews, McKinsey

                    
ESTIMATES

CC

200
150

400
115

200120

150
115 200

130

240

600

100 100

330

Modern
convenience
format (e.g.
7-Eleven, Aldi)

Allocation of total time per unit of sales (inverse of productivity)

Street market Street vendor Mini-market Counter store

100

~500

~700

~800

~1200

Activities

Idle*
Overhead*
Supporting activities
Sales

5
15
40
40

50
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Exhibit 12

Airlines • IT equipment in ticketing and back-office • None identified

Residential
construction • Cranes and elevators • Viability driven by speed of construction

VIABLE AND NONVIABLE CAPITAL INVESTMENTS IN SECTOR CASES

* Payback time of 2 years or less when comparing price of investment good to fully loaded labor cost savings
Source: McKinsey

                   
EXAMPLES

CL

Viable automation* Nonviable automation

Retail
banking

• Credit scoring; increased branch level
technology

• None identified

Food retail • Scanning devices • Certain equipment for material transport, e.g., forklifts

Food
processing • Food packaging lines • Palleting of boxes; pallet handling

Automotive • Sheet transfer in press shop; welding in body
shop

• Automated guided vehicles for material transport

Steel • Includes continuous casting and power
coal injection (PCI) technology

• Automation of non-continuous process such as quality
control and sampling

Telecom • Digitalization of current network;
automation of back-office functions

• None identified

Closure of gap with U.S. in
these industries requires
primarily investment in IT.
These investments produce
large savings relative to costs
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Exhibit 13

INVESTMENT IN AUTOMATION IN RETAIL BANKING IN BRAZIL 1990-96

Indexed to 1990 = 100

410
430 430

100

270
300

100

1990 1991 1992 1993 1994 1995 1996

Source:  Annual report Unibanco, Exame Informática, McKinsey

Repeal of
informatics law
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x

EXTERNAL FACTORS HAVING LED TO LOWER LABOR PRODUCTIVITY

RW

Significant

Secondary

Undifferentiatingx

Source: McKinsey analysis

• External environment
– Fiscal/macroeconomic
– Factor prices
– Infrastructure
– Income level/distribution

• Product market
– Competition/concentration rules
– Trade/FDI
– Product regulations
– Other industries up and downstream

• Capital market
– Government ownership
– Corporate governance rules

• Labor market
– Labor laws/unionism
– Tax level/enforcement

• Exposure to best practice
• Domestic competitive intensity
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Exhibit 15

IMPACT OF IMPROVED EXTERNAL FACTORS ON PRODUCTIVITY GROWTH IN STUDIED SECTORS
1991-95

Source: McKinsey

SF

Important factor

Not a factor

Capital market

• Privatization of state-
owned steel mills in late
80s and early 90s

• Near bankruptcy, airlines
are forced by creditors to
restructure

• Hiring freeze as a
preparation for
privatization

Product/market
environment

• Trade barriers/ tariffs
partially reduced

• More competition allowed
on international and
domestic routes

• Reduction in tariff squeezes
profit margins and forces
productivity improvements

• Product/market
deregulations (e.g., removal
of price controls) lead to
increasing competition

Macroeconomic environment

• New private owners are willing to
invest because of macro-stability

• Demand boom due to macro-
economic stabilization, causes
increase in capacity utilization

• Macroeconomic stability reduces risk
and increases growth prospects,
attracting FDI

• Demand increase following stability
improves capacity utilization

• Macroeconomic stability increases FDI
and industry consolidation

• Improved macroeconomic situation
allows government to invest in
upgrading capacity

• Banks begin to cut employment in the
late 1980s in anticipation of
stabilization of the macroeconomic
environment, which would both cut
profits and create a higher likelihood of
foreign competition

Productivity
growth rate
CAGR

10%

10%

25%
13%

12%

11%

9%

Sector

Steel

Airlines

Automotive parts
Automotive OEMs

Food processing

Telecom

Retail banking
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Exhibit 16

REMAINING BARRIERS TO LABOR PRODUCTIVITY GROWTH IN SECTOR CASES

Source: McKinsey

CL

Sectors Actions required

External environment

• Fiscal/macro environment All sectors • Reduction in interest rates and extension of yield curve, allowing development of long term
financing alternatives

Product market

• Competition/concentration
rules

Airlines • Reduce restrictions on competition for international and domestic routes

• Trade/FDI Steel • Accelerate improvement of infrastructure and remove remaining import tariffs on steel
products

Automotive • Reduce tariffs on vehicles step-by-step to international levels
Airlines, retail banking • Remove import tariffs on IT
Retail banking • Allow foreign banks to freely acquire into retail banking sector

• Product/market regulations Residential construction • Introduce performance based building codes
Retail banking • Eliminate all regulated pricing of products and services

Capital market

• Government ownership Retail banking • Privatize rapidly; consider options for privatizing all public banks
• Corporate governance Steel, airlines • Restructure corporate governance rules to increase shareholder pressure on management

Labor market

• Labor laws/unionism Food retail, retail
banking

• Negotiate removal of barriers to part-time labor with unions

• Tax enforcement Food retail, residential
construction

• Enforce tax collection and reduce tax burden to create an even playing field for all
competitors
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Exhibit 17

COMPOSITION OF BRAZILIAN BANKS' REVENUE BEFORE AND AFTER STABILIZATION

 Percent

Source: Austin Asis

HE

37

66

17
30

4

46Float income

Net interest income

Noninterest income

During inflation...

• Heavy volume of checks
in system

• Bill payment system
designed to efficiently
collect payments in an
inflationary environment

• Heavy focus on indexing
of financial contracts and
super-rapid check
clearing

• Very little focus on credit
granting and fee-based
services

...After inflation

• Little opportunity for float
income left

• Push to expand credit
granting, although
systems for
accomplishing this are
underdeveloped

100%

1993 1995
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Exhibit 18

RETURN ON SALES* –  STEEL

Percent

* Earning before interest and taxes (EBIT) on total sales for Usiminas, CosIpa, CSN, CST
Source: Financial Statements, McKinsey

FL

14.0

8.4

Current
productivity

Potential
productivity

1995

8,5

1,4

Current
productivity

Potential
productivity

1995 - Assuming no tariffs
and international port costs
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Exhibit 19

LABOR PRODUCTIVITY GROWTH THROUGH ORGANIZATIONAL IMPROVEMENTS IN AN AUTO PARTS COMPANY

Results from productivity improvement program in a local autopart manufacturer

Source: Interviews, McKinsey

SL

Company highlights

• First tier, family owned Brazilian
automotive supplier

• Produces mainly forged stamped parts

• Company was under the threat of
bankruptcy when the improvement
process was launched

• Improvement process has been going
on for two years and still continues

• Currently, company is competitive in
the international market, and 35% of its
production is for exports

31

182

100

4

47

Productivity improvement results
Parts per man-hour, initial productivity = 100

Productivity
before the
program

Factory
layout
improve-
ment

Detailed
production
process
improve-
ment

Indirect
processes
redesign

Current
productivity

Company's industrial director:
"There is still tremendous potential for

improvement through automation"
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Exhibit 20

CENTRAL SWITCHING PRICE EVOLUTION IN BRAZIL VS. U.S.

* Estimated
Source: Telebrás, McKinsey

SF

95

200200240
280

370

1,100

950

180200

250

125130145175
160

0

800

• U.S. operators are paying US$ 50/line
• CTBC (private) is currently paying

US$ 170/line

Year94939291908988

US$/line

Tropico - RA
enters the market

Brazil

U.S.
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Exhibit 21

VOLUME SHARES AND COMPETITORS (A,B,…) BY PRODUCT – STEEL

Percent, million tons

Source: IBS

VE

61 73

39 27

10.2 million
tons

B + C

A

0.4 4.5

Flat products

Total = 7.2 million tons

D

E

Others

48
65

78

29
16

11
19 11

7
16

F
Others

Common Specialty Semifinished

Long products

Total = 15.1 million tons

I

N

Others

G

H

J

K

L + M

100% =

4.4 million
tons

0.8 2.1100% =
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Exhibit 22

FOOD RETAIL – ANNUAL INCOME OF BRAZILIAN MINIMARKET OWNER*

 R$'s

* Considering upper bound estimates of prices and margins
** Assumes an advanced local player - competition from world best practice would be enough to drive informal player out of business

Source: PNAD, interviews, McKinsey

SL

8.8
3.1

1.6

18.2

10.4

7.8

Current
income

Loss in
income due
to price
pressure
from
advanced
convenience
format**

Income
with tax
and social
charge
enfor-
cement

Tax and
social
charge
enfor-
cement

Potential
income w/
compe-
tition and
tax enfor-
cement

Average
food retail
employee

Both competition and tax
enforcement required to

drive informal minimarket
out of business
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Exhibit 23

LABOR PRODUCTIVITY IMPROVEMENT POTENTIAL BY SECTOR – BRAZIL

* Weighted by employment
Source: McKinsey

SF

16.0

14.0

12.0

10.0

10.0

5.5

7.0

5.0

7.5

Sector 10- year productivity
CAGR %

Comparison:
1991-1995
CAGR %

17%

12%

11%

9%

10%

10%

1-7%

3%

5-6%

Automotive

Food
processing

Telecom

Retail banking

Airlines

Steel

Food retail

Residential
construction
Case
aggregate*

Average at formal
sectors = 13%
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Exhibit 24

LABOR PRODUCTIVITY IMPROVEMENT BY SECTOR - BRAZIL

Source: McKinsey

SF

Rationale for productivity improvementSector
• Incumbent OEMs capture large part of productivity gap to home country productivity through automation (complete

automation of bodyshop, transfer robots in press shop) and organizational improvements (multitasking, teamwork, and
error rate reduction)

• New capacity installed by best practice OEMs (e.g., Toyota, Honda)
• Consolidation and restructuring of parts industry due to pressure from OEMs and opening of economy

• Continued consolidation to gain scale
• Investments from multinational companies (e.g., Parmalat, Nestlé) increase

• Process improvements in privatized companies
• Increase in degree of digitalization of the network and automation of service functions
• Implementation of state of the art technologies in new capacity

• Heightened price-based competition leading to consolidation of sector
• Rapid best practice transfer to privatized public banks
• Improvement of payment mix due to improved transaction pricing
• Unprivatized public banks to grow productivity much more slowly as they do not benefit from best practice transfer

• Deregulation forces competitive improvements, such as IT investments in ticketing and back-office support and
organizational improvements in maintenance

• Entry of low-cost carrier

• Introduction of process-oriented organization and bottom-up, firm-wide cost reduction programs
• Implementation of economically viable capital investments (e.g. continuous casting)

• New advanced formats (e.g. 7-Eleven, Aldi) take over market share from traditional convenience players
• Hypermarkets gain share among volume players and improve operations to European level
• Very little productivity growth in remaining traditional stores

• Introduction of design for manufacturing in large MFH housing programs
• Development of specialized formal trade due to removal of tax divide and enforcement of zoning laws

Automotive

Food processing

Telecom

Retail banking

Airlines

Steel

Food retail

Residential
construction
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Exhibit 25

ESTIMATING PRODUCTIVITY GROWTH POTENTIAL

Source: McKinsey

LZ

Automotive

Food processing

Telecom

Retail banking

Airlines

Steel

Food retail

Residential
construction

Source of information

• McKinsey experience in productivity improvement programs (e.g., Total Organizational Performance)
• McKinsey expert interviews
• Interviews with CEOs of major parts companies

• McKinsey research on Korea's experience from 1985-95
• Results from Korea sister study
• Interviews with leading food processing companies in Brazil and the U.S.

• Past productivity growth in Brazil
• New entrants interviews

• McKinsey experience on best practice transfer in banks through acquisition
• Interviews with Brazilian bank executives on productivity improvement through acquisition
• McKinsey experience on process improvement programs in banks

• McKinsey experience in airline turn-around projects
• McKinsey research on low-cost carrier productivity

• McKinsey experience on productivity improvement programs with steel clients in Brazil

• Detailed scenario based on McKinsey knowledge of hypermarkets and hard discounters
• Research on transition from mom & pop stores to advanced formats in developed countries

• Interviews with Brazilian construction company managers on improvement programs
• Past productivity improvements in Brazil
• Results from Korea sister study

Sector

 

 

26

SA-P-ZXW-198-980220

Exhibit 26

POTENTIAL LABOR PRODUCTIVITY IN 10 YEARS

Indexed to U.S. 1995 = 100

Source: McKinsey

HE

140
132

122
116

102

67
58

28

56
45

30

47

68

40

18
27

14

35

Auto-
motive

Food
processing

Telecom SteelAirlines Retail
banking

Food
retail

Residential
construction

Case study
average

U.S. 1995 = 100

Sectors with large
presence of informality
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Exhibit 27

PRODUCTIVITY GROWTH POTENTIAL IN FOOD RETAIL AND HOUSING CONSTRUCTION

* Includes small super markets which are quite productive, although often informal; also includes new formats such as 7-Eleven and Aldi
Source: McKinsey

LZ

• Volume/modern players*

• Convenience stores and
other low productivity
formats

• Total/average

Productivity level
U.S. 1995 = 100

Share of
employment
Percent

Productivity
growth potential
CAGR %

Current situation

Productivity level
U.S. 1995 = 100

Share of
output
Percent

Share of
employment
Percent

Situation 10 years later
Share of
output
Percent

40

10

14

15

85

100

10

2

7

105

12

28

65

35

100

17

83

100

45

55

100

• Formal players

• Informal players

• Total/average

55

25

35

30

70

100

110

34

58

60

40

100

32

68

100

40

60

100

Food retail

Construction
7

3

5
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Exhibit 28

LABOR PRODUCTIVITY IMPROVEMENT COMPARISON – BRAZIL VS. KOREA

* 1990-95
** 1987-92

*** Rough estimates for the entire retail sector
Source: McKinsey

HE

Brazil next 10 years

Korea 1985-95
Productivity

CAGR

16

14

12

10

10

7

5

5

16

4

9**

9

14**

n/a

n/a

4***

Food processing

Retail banking

Telecom

Food retail

Steel

Airlines

Rationale for differences

Automotive

Residential construction

Sector

• Korea starting from lower productivity level (8 vs. 35 against U.S. = 100) but did
not rely on FDI

• Brazil starting from lower productivity base

• Optimization of current capacity in Brazil, while Korea best practice

• Brazil expected to pursue same consolidation route (with less overinvestment)

• Not studied in Korea

• Not studied in Korea

• Heavily regulated sector in Korea

• Brazil starting from lower productivity base (35 vs. 50 against U.S. = 100)
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Exhibit 29

LABOR PRODUCTIVITY IMPROVEMENT BY SECTOR

Indexed to U.S. (1995-96)

* Weighted by employment
 Source: McKinsey

MB

Sector
Beginning
productivity

Organization of functions and
tasks and other noncapital

Capital/
automation

End
productivity

Share
% Productivity

Share
%

Automotive 30 22
(4.5%)

54
(9.0%)

106
(13.5%)

45 153 55 132

Food processing 18 7
(3.0%)

31
(9.0%)

56
(12%)

77 100 23 67

Telecom 45 47
(6.0)

48
(6.0%)

140
(12.0%)

20 140 80 140

Retail banking 40 41
(6.5%)

21
(3.5%)

102
(10%)

76 102 24 102

Airlines 47 44
(6.0%)

20
(3.0%)

111
(9%)

70 150 30 122

Food retail 14 2
(1.0%)

9
(5.0%)

25
(6%)

74 37 26 28

Steel 68 28
(3.2%)

20
(2.3%)

116
(5.5%)

81 116 19 116

Residential
construction

35 22
(4.9%)

1
(0.2%)

58
(5.1%)

39 58 61 58

Case aggregate* 27 11
(3.0%)

12
(3.3%)

49
(6.3%)

58 65 42 56

Existing capacity New  capacity
Overall end
productivity

+ + = x + x =

 

 



 

 

30

SA-P-ZXW-198-980220

Exhibit 30

IMPACT OF HIGHER PRODUCTIVITY ON OVERALL OUTPUT

 Source: McKinsey

Increased output

Increased output
of upstream and
downstream
sectors

Increased output
in all sectors

Increased output
in new products
and services

Productivity
improvement in
one sector

More efficient
processes

Product/service
innovations

Reduced prices

Increased
disposable
income

“Spillover” effect
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Exhibit 31

VA

PRICE REDUCTION POTENTIAL FROM COMBINATION OF PRODUCTIVITY GROWTH AND INTENSE COMPETITION

 * Refers to change in Telebrás policy regarding sale of access lines
Source: Industry case studies

Auto Airlines
Food
retailingSteel Telecom

Quality adjusted price of
a D-car in US$ thousands

Shuttle fightIndex Brazilian supermarket
price =100

Export price = 100 Price per access line
US$ thousand

88

100

Current

77

100

64

100

50

100
100

Potential Current 5 years
after
deregu-
lation

Mini
market

Best
practice
hard dis-
counter

Current Potential Before
change in
financing
approach*

After change
in financing
approach*

0.3

1.1

120-125

136-142

83

130

150

300

30

39

≅  250 miles in US$

≅

27
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* ICMS, PIS, COFINS, taxes on profit
** ALDI has 90% of private labeling

Source: Interviews, McKinsey analysis

POTENTIAL SPILLOVER FROM LOWER FOOD PRICES

Indexed to super/hyper = 100

88

Current
minimarket
price

130

0

30-35

7-12

Net margin

Op. expenses
Taxes*

COGS

Hard
discounter
potential
price**

58

10
12
3

36% decrease in food
price could represent a
12% increase in income
for poor low-income
households

83Best practice
convenience retailer's

price is lower than
informal player's cost of

goods sold
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Exhibit 33

EVOLUTION IN INPUTS AND PRODUCTIVITY TO DOUBLE BRAZIL'S GDP/CAPITA

Indexed to U.S. = 100

 Source: Penn World Tables; Pilot; Hofman (1997); PNAD; Korean National Statistics; OECD

HE

23 46
GDP per capita

Total factor inputs per capita

Total factor productivity

Labor inputs per capita

Capital inputs per capita

Labor productivity

Capital productivity

Today 10-year
potential

54 75

Today 10-year
potential

42 61

Today 10-year
potential

162 153

Today 10-year
potential

103 115

14 30

22 40
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Exhibit 34

OUTPUT GROWTH ESTIMATES IN STUDIED SECTORS – BRAZIL VS. KOREA

* 1987-95
** 1981-94

Source: McKinsey

HE

Brazil next 10 years

Korea 1985-95Output growth
CAGR %

11

9

19

13

5

10

12

3

16

13*

9**

7

21

Food processing

Retail banking

Telecom

Food retail

Steel

Airlines

Rationales

Automotive

Residential construction

Sector

• 1995 Korean car penetration achieved in Brazil upon doubling of GDP
• 20% net export

• 50% increase in food consumption; 1% a year population growth
• Reduction in the value added to value gap to U.S. by half by 2005

• High growth due to strong network expansion

• Increase in credit penetration and in number of bank clients (due to
increase in income level)

• Significant price reduction upon increased competition leads to increase
in demand

• 50% increase in food consumption
• 1% a year population growth

• Growth in domestic demand due to increase of demand in construction
and manufacturing decrease in exports

• Increased availability of mortgage financing
• Population growth
• Revamping of slums

n/a

n/a

n/a
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Exhibit 35

SOURCES OF OUTPUT GROWTH IN STUDIED FACTORS - 10 YEAR PERIOD

CAGR %

* Weighted by value added
Source: McKinsey  

RW

Total
Increase capacity
utilization

Optimize processes
without new capital

Optimize processes
with new capital

Output from new
capacity

Automotive 11.0 1.0 0.7 0.8 8.5
Food processing 9.0 1.0 0.5 1.5 6.0
Telecom 19.0 0.0 0.0 1.5 17.5
Retail banking 13.0 0.0 5.0 5.0 3.0
Airlines 16.0 1.0 0.0 0.0 15.0
Food retail 5.0 2.8 0.0 0.8 1.4
Steel 2.5 0.0 0.0 0.4 2.1
Residential construction 10.0 0.0 0.0 0.0 10.0

Case aggregate* 10.8 0.6 1.2 1.5 7.5

Output requiring no additional investment Output requiring additional investment

= + + +

17% 14% 69%
Contribution to total
growth rate (as % of
total growth rate)
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Exhibit 36

RATIONALES FOR DECOMPOSITION OF OUTPUT GROWTH

Source: McKinsey

LZ

Automotive

Food processing

Telecom

Retail banking

Airlines

Food retail

Steel

Residential
construction

Rationale for increased output in existing capacity

• Better utilization of current capital stock still possible in spite of high capital productivity (due to lower degree of
automation, more shifts) through debottlenecking (e.g. paint shop)

• Full utilization of overcapacity due to demand growth
• Debottlenecking of plants

• Digitalization will allow more output to be produced with current capital in place

• Improvement in payment mix (fewer branch level transactions per client) will allow the current capital
configuration to serve more clients

• Automation and centralization of back office as well as further usage of alternate channels will further improve
capital productivity, allowing for more clients to be served while keeping capital stock near existing levels

• Increased capital productivity of about 10% facilitated by better scheduling and yield management as well as
better economies of scale due to increased demand on domestic routes

• Utilization levels of capital (physical structures) in convenience stores expected to increase significantly upon
introduction of modern formats

• Scanning technology to increase overall capital productivity in volume players by increasing cashier throughput
by 30%

• Debottlenecking of steel plants provides marginal additional output

• No increased output assumed in existing capacity given very little level of capital inputs

Cases
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Exhibit 37

CAPITAL INVESTMENT REQUIRED IN STUDIED SECTORS - 10 YEAR PERIOD

US$ Billions 1996, world market prices for imported equipment, current market prices for structures and domestic equipment

Source: McKinsey 

RW

Total
Upkeeping of
existing capital

One-time capital
investment to
improve labor
productivity

Capital
investment to
increase
capacity

Automotive 14.5 3.7 0.8 10.0

Food processing 23.0 3.0 8.0 12.0

Telecom 105.4 13.4 2.0 90.0

Retail banking 45.0 34.0 5.5 5.5

Airlines 41.0 2.9 0.1 38.0

Food retail 8.2 1.4 3.3 3.5

Steel 13.1 8.4 0.7 4.0

Residential construction 70.0 20.0 20.0 30.0

Case aggregate 320.2 86.8 40.4 193.0
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Exhibit 38

CAPITAL INVESTMENT REQUIREMENTS – BASIS FOR ESTIMATES

Source: Interviews; McKinsey

CL

Depreciation
Automotive • Capital stock depreciated at 7% per annum

• Capital stock estimated from passenger vehicle plant visits and extrapolations to overall
industry

Food
processing

• Capital stock depreciated at 7% per annum
• Capital stock estimated from representative capital stock to annual output ratios

Telecom • Capital stock depreciated at 6% per year

Retail
banking

• Capital stock of IT of ~ US$4 billion depreciating over 5 years
• Capital stock of building of ~ 16 million m2 at depreciation cost of US$180/m2 per year

Airlines • Current market value of fleet, depreciated over rest of lifetime

Food retail • Capital stock depreciated at 7% per annum
• Capital stock estimated from capital stock to annual sales ratios from representative stores

Steel • Integrated mill depreciation estimated US$31/ton and minimarket depreciation US$22/ton

Residential
construction

• Estimated share of depreciation in value added is 10%, with half of industry using physical
capital, and the other half almost no capital. At US$40 billion of value added in 1995 this
represents US$20 billion of  capital over 10 years
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Exhibit 39

CAPITAL INVESTMENT REQUIRED – BASIS FOR ESTIMATES (CONTINUED)

Source: Interviews; McKinsey

CL

Labor + capital productivity improvements
Automotive • Automation of body shops, press shops

Food
processing

• Replacement of ~ 50% of capital facilities in consolidation/restructuring process

Telecom • Digitalization of current network at cost of US$2 billion

Retail
banking

• Additional IT stock of US$5 billion-6 billion to increase labor productivity
• Reformation of buildings to utilize more space for sales and less space for processing (back-office

and transaction) activities
• US$1 billion-2 billion (US$50-100/m2 renovation cost)

Airlines • Investments in IT for ticketing and back-office

Food retail • Investment in IT (scanning devices)

Steel • Implementation of continuous casting and PCI technology at US$700 million

Residential
construction

• Half of industry not using physical capital invests with US$20 billion in capital spending
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Exhibit 40

CAPITAL INVESTMENT REQUIRED – BASIS FOR ESTIMATES (CONTINUED)

Source: Interviews; McKinsey

CL

Capacity expansion
Automotive • Additional capacity based on actual investment figures

• Includes replacement of some current parts plants

Food
processing

• Projections for expansion investments

Telecom • Government projections for expansion investments

Retail
banking

• Additional IT to support growth including mainframe capacity expansions and additional networking
of US$5 billion-6 billion

Airlines • Planes required for output growth

Food retail • Expansion of current players
• New sites replacing traditional convenience stores

Steel • Expansion by current players at same productivity levels at US$643/ton for new capacity and
additional US$180/ton to convert semifinished to finished capacity

Residential
construction

• Players add capital at same levels (10% of value added) to meet output growth
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Exhibit 41

CAPITAL REQUIREMENT GENERALIZATION

US$ 1996, world market prices for imported machinery, current market prices for structures and domestic equipment

* Estimated at 80% of Korean investment rate
** Capital intensity estimated at approximately equivalent to food retail

*** Adjustment made for higher capital intensity in basic economic infrastructure
Source: McKinsey

HE

Sector/cases

Capital
requirement
from cases

Share of output of
cases in aggregate
sector
Percent of value added

Differences in
expected growth
Percent/year

High
capital
intensity

Medium
capital
intensity

Low
capital
intensity

Utilities/transportation
• Telecom
• Airlines

Manufacturing
• Food processing
• Automotive
• Steel

Services
• Banking
• Construction
• Food retailing

Aggregate
sector

Cases

146

51

123

10.0

10.6

8.6

18

17

26

18.3

9.0

10.1

Generalized
investment
requirement

590***

330

430

320

Agriculture
Personal services

5%
4%

–
–

–
–

Average output
growth 8.5 10.6

   260*
     20**

1,630
x 1.1

1,800

Logistics and
tariffs of 30%
on imported
capital goods
(35% of total
investment)

1,350
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Exhibit 42

PROJECTION OF GOVERNMENT INVESTMENT, EXCLUDING ECONOMIC INFRASTRUCTURE

* Government investment excluding state owned companies
Source: "The Brazilian Economy – Growth and Development," Werner Baer, p. 252; IPEA –  "O Brasil na Virada do Milênio," Plano Pluranual 1996-99

FL

75

Historical government investment*
Percent of GDP

X (75-82) =
3%

X (83-90) =
2.75%

X (91-96) =
2.75%

82 83 90 91 96 97/99

2.9

3.8
4.3

1.9X=

00/02 03/06

1.5
1.9

2.2

Projected government investment

Assumed to
grow at same
rate as GDP

Investments in (examples):
• Social development

– Education
– Health

• Defense
• Research and development

– Housing
– Sanitation

Economic infrastructure
Social infrastructure

Average
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Exhibit 43

PROJECTION OF REQUIRED SAVINGS FOR RESIDENTIAL HOUSING

Source: IBGE; Anuário Estatístico do Brasil; Construction Industry Case Study; McKinsey

FL

Historical investment in structures
Estimate as percent of GDP

Industrial and
commercial
structures

205

142

74

Current
estimate

Projection
for year 10

Projected
period average

Projected investment in residential housing
Value in US$ Billions

9.4%
of GDP

10
%

 C
AG

R

10.8%
of GDP

10.4%
of GDP

Assumptions: Residential housing value added
GDP

= 5.6%

Residential housing value added
Residential housing value

= 60%

Residential housing value
GDP

= 9.4%

Starting GDP at PPP = US$ 840 billion
Ending GDP = US$ 1900 billion

10,3 9,7 9,4

4,0 3,8 3,8

1975-82 1982-89 1989-95

Residential
housing

Residential
housing is
estimated at
72% of total
investment
in structures

14.3 13.5 13.2
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Exhibit 44

PROJECTIONS OF BRAZILIAN INVESTMENT RATES

Percent of GDP

Source: IPEA – "O Brasil na Virada do Milênio"; "Cenários Macroeconômicos e Setorias para a Economia Brasileira – 1997-2002"; Armando Castellar Pinheiro; Fabio
Giambiagi; Sheila Najberg; Revista do BNDES, junho 1997; McKinsey

LZ

1996 97/99 00/02 03/06 2002

IPEA McKinsey study projections

19

26

21

4%

BNDES
Brazil
current

5% 8.5%

22

25

5%
Projected
growth
rates

17

23

19

22

26

20

4%

16

19

3.1% 5.6% 6.9%

Current prices

Constant 1980 prices
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Exhibit 45

SENSITIVITY OF BUSINESS INVESTMENT RATE TO ADOPTION OF BEST ORGANIZATIONAL PRACTICES

Investment requirement as % of GDP

* Estimated from sources of output growth in case study industries
** Estimated based on 1) low end - no output growth in existing capacity, new capacity enters at best practice levels (e.g. business capital/output ratio of 1.6), 2) high

end - new capacity enters at 80% of best practice capital productivity (e.g. business capital output ratio of 2.0)
 Source: McKinsey

CC

1.6

9.8 18.0

2.6

14.0

Upkeeping
existing
capacity

Estimated
contribution to
output growth*

% p.a.

Upgrading
existing
capacity

New
capacity

Total investment
requirement

Estimated total
investment if best
organizational
practices are not
adopted**

6.0

1.25

1.25

Output growth
from new capacity

Output growth
potential from
adoption of a best
practices in existing
capacity

21.0
Corresponds
to total 26%

investment rate

Corresponds
to total 30-33%
investment rate

Sources of invetment requirements
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Exhibit 46

COMPARISON OF DEVELOPMENT PATHS

* Estimated from share of gross fixed capital formation
Source: OECD National Accounts; ECRAE

SL

France 1955-65

US 1950-60

Japan 1960-70

Korea 1985-95

Brazil 5% growth
BNDES 

projection

Chile 1985-95

Brazil 8.5% growth

Germany 1955-65

IPEA 
projection

0

1
2

3

4
5

6
7

8

9
10

11

15 20 25 30 35

GDP Growth
CAGR %

Investment rate*
Percent of GDP

McKinsey
scenario

 



 

 

47

SA-P-ZXW-198-980220

Exhibit 47

COMPARISON OF BRAZILIAN AND KOREAN BUSINESS INVESTMENT RATES

Percent of GDP

* Assumptions:  logistics costs of 10% in Korea vs. 15% in Brazil due to differences in infrastructure; 15% tariffs on Brazilian imported equipment; domestic
equipment prices also higher due to tariff and logistics barriers

Source: McKinsey

RB

2.0

8.5

12.0
14.0

20.5

22.5

2.0

Korea average
business
investment rate
(1985-92)

Sectoral
mix effect

Korea
adjusted for
Brazilian
sector
composition

Brazil business
investment rate
in high-growth
scenario

Differences due to
lower capital
productivity in
Korea within
aggregate
business sectors

Higher capital
goods prices*
due to tariffs
and logistics

Brazil
adjusted for
higher capital
goods prices
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Exhibit 48

DETERMINATION OF SECTOR MIX IMPACT ON INVESTMENT REQUIREMENTS

Source: National accounts; McKinsey

RB

Sector
Korea
(1985-95)

Brazil (high
growth scenario)

Capital output ratio
(Korea 1985-92)

Korea
(1985-92)

Korea –  with
balanced sector mix

Manufacturing 60 49 2.6 157 127

Utilities/transportation 21 16 3.7 79 59

Business services 24 30 1.6 38 48

Construction/retailing 44 50 1.2 54 60

Agriculture 14 17 2.8 39 47

162 162 367 341

Average output composition Required business investments

Average output composition
during studied period

7% decrease due
to sector mix
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Exhibit 49

CAPITAL PRODUCTIVITY AND CAPITAL INTENSITY - KOREA

* Top-down estimates
Source: McKinsey analysis

CC

Capital productivity

U.S. = 100

Semiconductor   54

  48

  42

  98

  138

Automobile

Confectionery

Corn milling

Trade*

High

Low

In
ve

st
m

en
t

Capital intensity

U.S. = 100

  96

  100

  112

  26

  20
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Exhibit 50

INCREMENTAL CAPITAL PRODUCTIVITY COMPARISON BETWEEN KOREA (1985-95) AND BRAZIL (HIGH-GROWTH
SCENARIO)*

 *  Incremental change in output over period in relation to total investments excluding depreciation
Source: McKinsey

MB

Automotive
$ value added/$ invested

Steel
Ton per US$ thousand

Brazil
21

100

Korea

2.38

0.51

Brazil

109 100

Korea

1.14 1.04

Telecom
Access lines/US$ thousands

Brazil

46

100

Korea

0.37

0.81

Food processing
$ value added/$ invested

Brazil

52
100

Korea

0.62

1.20

Production
process

Causal factors

External

• Brazilian output growth
via upgrade of existing
facilities compensates
lower minimill share

• Strong leadership in
Korea aligned incentives
with productivity

• Higher share of cellular in
Brazil

• More digital switches

• FDI lead investment in
increasingly competitive
environment in Brazil

• "Build your own"
approach chosen by
Korean policy makers

• Overcapacity in Korea

• Weak corporate
governance and easy
access to capital in Korea

• High automation,
overcapacity in Korea
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Exhibit 51

SENSITIVITY OF OUTPUT GROWTH TO BUSINESS INVESTMENT RATES

US$ Billions 1996, current prices

CL

Depreciation
(upkeeping)

Upgrading
existing
capacity

New
capacity

Business
investment with
26% total
investment rate

Business
investment with
21% total
investment rate

14% business
investment rate

10% business
investment rate

8.5% GDP
growth

5% GDP
growth

340 200

540

1,260 1,800

1,080

Source: McKinsey

40% of the new
capacity installed
when compared to a
26% investment rate
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Exhibit 52

CLOSING GAP BETWEEN CURRENT AND REQUIRED SAVINGS AND INVESTMENT RATES

Percent of GDP

Source: McKinsey

                    
ESTIMATES

HE

2
2

3

19

26

Current
domestic
savings/
investment

Lower
relative
costs of
investment
goods

Lower costs
of financial
intermediation

Residual
including
changes in
government or
individuals
savings behavior

Projected
investment
rate

Direct benefits of
increased productivity
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COMPETITIVE ADVANTAGE OF A FORMAL CONTRACTOR IN SFH-MODEL CONSTRUCTION

Source: Interviews, McKinsey

25

20

45

10

100

Social costs

Labor

Materials

Revenues Costs

Formal company

Profit

32

58

100

10

Labor

Materials

Revenues Costs

Informal company

Net
Loss

6

16

Social
costs

Profit
before
taxes
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Exhibit 54

CAUSES FOR RELATIVE PRICE DIFFERENCES OF CAPITAL GOODS

Source: Penn World Tables; McKinsey

Jaeson

Relative price of capital goods – 1995
Indexed U.S.=100

U.S.

Japan

Korea

Brazil

  100

  120

  142

  170

Tariffs/Logistics Costs
• Raise direct cost of imported capital goods by combined 20-

25% (based on estimate of average 15% tariffs and
approximately 5% differential infrastructure costs)

• Indirect impact on cost of domestically produced capital goods
via price umbrella

Productivity potential
• Potential for higher than average productivity not matched by

wage increases - as observed historically in agriculture and
subsequently in manufacturing sectors as countries develop

Factors driving decline in relative investment goods prices
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Exhibit 55

COST OF FINANCIAL INTERMEDIATION

Banking system operating costs as percent of GDP

Source: Austin Assis (Brazil); FDIC; McKinsey analysis

LZ

1,7
2,6

2,2

3,43.9

6.0

Nonpersonnel

Personnel

51% 78%

Current level

Bank assets/GDP

• 1995 US asset
ratio to GDP
reached based
on sector case
estimate

1,8

1,7
2,5

4,2

Projected

• Productivity
growth at 10%

• Wage growth
at 3.5% (given
current high
wage levels)

Further potential
possible from
• Increasing

credit
transaction
value as
maturities rise

• Rationalization
of operating
infrastructure

Brazil with
productivity
improvement

U.S. – 1995

Potential reduction in financial
intermediation from productivity gains
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Exhibit 56

EXPECTED EQUIPMENT IMPORT REQUIREMENTS – HIGH GROWTH SCENARIO

Source: McKinsey

                    
ESTIMATES

SF

Sector case studies
Share of imports
% of total investment value

Total foreign equipment to be
purchased in next 10 years
1996 US$ Billions, world market prices

• Automotive

• Food processing

• Telecom

• Retail banking

• Airlines

• Food retail

• Steel

• Residential construction

9

14

21

13

39

1

1

14

Total:  112Average:
~35%
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Exhibit 57

RATIONALE FOR EXPECTED EQUIPMENT IMPORT REQUIREMENTS – HIGH GROWTH

Source: McKinsey

SF

Sector case
studies Rationale
• Automotive • Structures built locally

• Some equipment manufactured locally (presses, some transfer equipment) and some
imported (robots, IT, some paint equipment)

• Food processing • Structures built locally
• Some equipment manufactured locally (baking: cooling tunnels, all cases: simple packaging

machinery) and some imported (milk, pasteurization machinery, all cases: sophisticated
packaging equipment)

• Telecom • Import of switch and transmission components and parts
• Retail banking • Majority of IT investment imported

• Structure and reconfiguration investment local
• Airlines • All planes imported, majority of IT imported
• Food retail • Most sourced locally except certain IT/scanning equipment
• Steel • Most equipment local except for specialized control equipment, software, IT
• Residential

construction
• Only the more advanced construction equipment not available in the Brazilian market (e.g.,

faster elevators, tooling)
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Exhibit 58

ROIC AND COST OF DEBT IN KOREA

Source: BOK

CC

0%

5%

10%

15%

20%

25%

1981 1983 1985 1987 1989 1991 1993 1995

Pre-tax ROIC

Pre-tax cost of debt

 

59

SA-P-ZXW-198-980220

Exhibit 59

SOURCES OF SUPPLY AND DEMAND FOR CAPITAL IN GLOBAL CAPITAL MARKETS

* 25% upward adjustment to consider all other developed countries
Source: McKinsey

VA

USA

Supply on capital

Increase in net financial
wealth-1992-2002
US$ trillions

Japan Germany,
Italy,
Canada

All
others*

Total

10
7

4

1

3

5

1 2 3

Government
consumption

Developed
world
investment

Developing
world
investment

Investment allocation
scenarios
US$ trillions

Demand for capital

• High demand to
finance growth

• High returns
from transfer of
best practice

1.4 3.3 4.6

Worst
case

Mid
case

Best
case

Weighted average return on
invested capital

1,6
1,5

2,5

6,0

11,6
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Exhibit 60

EXPECTED FDI LEVEL

Percent, FDI share of sector investments

Source: McKinsey

                    
ESTIMATES

SF

Automotive

Food
processing

Telecom

Retail
banking

  85
  85

  30

  50

  17
  30

  20

  10

  20
  20

  10

3-5

20-40

0

0

Airlines

Food retail

Steel

Residential
construction

Continued dominance of foreign OEMs; some parts companies
remain Brazilian owned

International players remain heavily involved in Brazilian food
processing market
Foreign companies expected to be heavily involved in
privatization as well as cellular concession purchases

Assumes acquisition and growth of privatized public banks
(50%) by foreign banks

Assumes entry of foreign low-cost carriers

Increased engagement of foreign advanced players

Foreign investors maintain current share of holdings

Continued market dominance by local players expected

Current level
Expected in 10 yearsRationale

0
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Exhibit 61

2,0
4,0

8,0

8,0

REQUIRED EXPORT GROWTH – 8.5% GROWTH SCENARIO

Percent of GDP

Source: “A Condição de Establidade do Coeficiente de Endividamento Externo:  Calculo do Requisito de Aumento de Exportações no Brasil,” Giambiagi, Fabio; BNDES,
August 1997; McKinsey

RW

Consumer and
intermediate
goods

Capital goods

10.0

10%

Current 10-year
projection

Evolution in imports
of goods and
nonfactor services

CAGR in
real terms

12.0

1,5 2,0

12%

Current Projected

Evolution in interest
and dividend
payments

7,5

10,0

11.5%

Required growth in
exports

Rationale Capital goods imports to
support investment growth

Rise in foreign
liabilities/GDP ratio, from
~30-50%

Required to maintain
current account deficit of
4% of GDP
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Exhibit 62

PRODUCTIVITY GROWTH AND UNIT LABOR COST REDUCTIONS ACHIEVABLE
IN THE BRAZILIAN AUTOMOTIVE SECTOR

Productivity indexed to U.S. 1995 = 100, estimated current unit labor cost = 100

Source: McKinsey analysis

                  
ESTIMATE

SY

73

100

31

63
54

38

100

88
79

70
62

34

Current 10 year
horizon

Productivity Unit labor cost reductions

CAGR =
-5%

Current 10 year
horizon
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Exhibit 63

CLOSING THE EXPORT GAP – 8.5% GROWTH SCENARIO

Percent annual growth in exports

* Based on IPEA projections including 7% productivity growth and 3.5% wage growth.  The growth in share was calculated from historic relationships between
relative unit labor costs and share of trade with key trading partners

Source: “Global Economic Prospects and the Developing Countries,” World Bank Book, 1997; “O Brasil na Virada do Milênio,” IPEA; McKinsey

                    
ESTIMATES

HE

2.5

2.5

11.5

6.5

Projected
growth in
world trade

Projected
increase in
Brazilian share
of world trade*

Potential sources of
export growth
• Increased business

focus on international
trade

• Increased integration
and competitiveness
from infrastructure
privatization

• Exchange rate
flexibility and
increase in
government savings

Required
export
growth
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Exhibit 64

DISPARITY OF PRODUCTIVITY LEVELS WITHIN SECTORS

Telecom - thousand lines /FTE; Banking - index: U.S. 1995 = 100

Source: McKinsey

VE

Predominantly formal

52

29

95

Best
practice

Average
private

Average
public

~3x's

Banking

120

160

TelebrásCTBC
(Private)

Telecom
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Exhibit 65

YEARS OF EDUCATION BY EMPLOYMENT STATUS IN BRAZIL

millions and percent

Source: PNAD 1995 - IBGE

RB

15 15

14

7

20

33

21

3440

24

5

4

25
21

6 7

68.7 4.3 64.4

Occupied
population

Managers Non-
managers

100%2

0

1- 3

4 - 7

8 - 11

12 - 15
16 +

4

< 12 years schooling

> 12 years schooling

2
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Exhibit 66

SHARE OF WORKERS WITH OVER 12 YEARS OF SCHOOLING AT ≅ 10 THOUSAND GDP/capita
% of economically active population for Chile and Korea; occupied population in Brazil

 * The figure for Korea includes workers with 12 or more years of schooling. Some of these workers may not have completed at least 1 year of college, as is the
case for the figures on Chile and Brazil

Source: Korean National Statistic Office; 1992 Chilean Census; PNAD 1995 - IBGE

DS

64

Korea*

18

Chile

8

Brazil - 1995
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Exhibit 67

SCENARIO FOR EVOLUTION OF WORKERS WITH OVER 12 YEARS EDUCATION IN BRAZIL
in millions of workers

 * Assumes all workers over 60 years of age and 70% of workers between 50 and 60 years of age leave the workforce over the next 10 years
** Estimated from data available on IPEA Discussion Text 526. For example, the participation rate of woman between 25 and 64 with over 9 years education will

increase by 3%, representing 1.2 million workers, of which an estimated 1/3 may have completed 1 year in college
*** Based on estimated 400,000 students currently completing at least 1 year of schooling, and participation rate of 85% for this group. Presumes no growth in

existing infrastructure of higher learning
Source: PNAD 1995 - IBGE; IPEA Discussion Text 526 "Perspectiva para o mercado de trabalho brasileiro ao longo da próxima década"

DS

3,4

16,2

9,1

5,7
0,50,5

Occupied wor-
kers with over
12 years educa-
tion in 1995

Exit of highly
educated
workers due to
retirement*

Increase in
participation of
highly educated
population**

Increase due to
inflow of workers
from educational
system***

Potential in
10 years

10% of occupied
population

Chile
benchmark
requirements

8% of occupied
population
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Exhibit 68

80%

20%

COMPARISON OF HIGHLY EDUCATED WORKERS IN FORMAL EMPLOYMENT IN CHILE AND BRAZIL

* Assuming 10% increase in share of formal employment and that 80% of the increase in highly educated workers (calculated in Exhibit 4 above) finds employment
in the formal sector

** Assumes enrollment rises 5% per year and that the share of highly educated workers in the formal sector increases to 85% from 80%
Source: PNAD 1995 - IBGE; 1992 Chilean Census

VE

21

79

Informal

Formal

1992

100%

Chile
Economically active population
in millions

> 12
years

< 12
years

84%

16%

58

42

1995

100%

Brazil
Occupied population
in millions

> 12
years

< 12
years

48

52

Potential in
10 years*

100% > 12
years

< 12
years

69 87

16
18**
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Exhibit 69

EVOLUTION OF ENROLLMENT IN HIGHER LEARNING IN BRAZIL

Source: Ministry of Education

DS

Entry

Graduation

Total enrollment in institutions of higher learning

0

200

400

600

800

1000

1200

1400

1600

1800

Number of
students
enrolled
(thousands)

1961 1965 1970 1975 1980 1985 1990 1995

Enrollment
in private
institutions

Total
enrollment

Years of
fast growth

Years of
stagnation

Year

Entry and graduation at Federal institutions of
higher learning (in thousands of students)

90
97

38 37 36
42 45 48

74 76

93

75

91 92 93 94 95 96

Pre-Real Plan Post-Real Plan

22%
growth
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Exhibit 70

PROJECTED CHANGE IN EMPLOYMENT IN CASE STUDIES

% change in employed workers per year

Source: McKinsey

LU

6%
5% 5%

3%

(2%) (2%)

(4%) (4%)

2%

Telecom Residential
construction

Airlines Retail
banking

Food
retail

Steel Food
processing

Automotive Case study
average

Starting employment
millions of workers 0.15 4.22 0.03 0.47 2.90 0.09 1.00 0.30 9.16

Ending employment
millions of workers 0.27 6.70 0.05 0.62 2.40 0.07 0.64 0.19 10.94
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Exhibit 71

COMPARISON ACROSS COUNTRIES OF TURNOVER OF WORKERS IN MANUFACTURING

% of workers with less than 2 years in the same company

Source: "Emprego no Brasil: Um Problema de Baixa Produtividade", Gonzaga, G.; Brazil Research: Banco de Investimentos Garantia, 1997, p. 4; data for Brazil drawn
from the "Relatório Anual de Informações Sociais" (RAIS) - Average 1988-1992

LU

47

39

33
31

28 28 27

22 22 21
18

13

Brazil U.S. Canada U.K. Holland Finland Denmark Ireland France Germany Belgium Italy
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Exhibit 72

LABOR FORCE TURNOVER IN BRAZIL

* Includes public servants and military personnel (approximately 19% of total employees with signed work cards)
Source: PNAD 1995 - IBGE; "Emprego no Brasil: Um Problema de Baixa Produtividade" Gonzaga, G. Brazil Research: Banco de Investimentos Garantia April 1997, p. 10

RW

67
77

45

12

14

16

21
9

39

69

< 1 year

All occupied
population

100%

Workers per length of time at current job - 1995

Employees*
with signed
work cards

Employees
without
signed
work cards

24 11

1 - 2 years

> 2 years

Monthly admission and departures among
employees with signed work cards

% of total workers, average for 1985 - 1996

3,1

3,0

Admissions

Departures

Approximately
700 thousand
workers
starting and
700 thousand
workers
departing their
jobs each
month in the
formal sector
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Exhibit 73

PROJECTED PERMANENT JOB LOSSES VS. CURRENT TURNOVER IN LABOR MARKETS

millions of workers

* Includes wholesalers; non-food retailers and other related employment groups
** Assumes job losses will occur linearly over a ten-year period

Source: McKinsey analysis

RW

Permanent lost jobs
in the area of activity

Case study Begin End Losses

Food processing 1.00 0.60 0.40

Steel 0.09 0.07 0.02

Auto 0.30 0.19 0.11
1.39 0.86 0.53

Food retail

• Minimarkets/
counterstores 2.21 1.50 0.71

Employment
Case study share in
aggregate sections

Average annual structural job losses** vs.
monthly admittances to new jobs

15%

14%

% of retail*

% of manufacturing
Manufacturing

Average monthly new
job admittances
among formal sector
employees - 1985 -
1996

0,51

0.35

0.86

0.70

Retail*

Total
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Exhibit 74

EVOLUTION OF AGRICULTURAL SHARE IN EMPLOYMENT DISTRIBUTION IN DIFFERENT GROWTH SCENARIOS

Percent of working population

Source: McKinsey

DS

28 28
21

43 43
43

18 17 20

5 5
8

876

100%

Current
situation 5.0% growth 8.5% growth

Manufacturing

Construction
Business services

Personal services
and trade

Agriculture

Situation in 10 years

7% decrease in share of
agricultural employment only
in 8.5% growth scenario
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Exhibit 75

EVOLUTION OF OUTPUT, PRODUCTIVITY AND EMPLOYMENT IN THE FORMAL AND INFORMAL
SECTORS IN DIFFERENT GROWTH SCENARIOS

Indexed to U.S. = 100 in 1995

 * New advanced players, such as advanced convenience
Source: McKinsey

                    
ESTIMATES

DS

8 8

15 20

23

8 9

15 17

12

  15

  60

  30

  30

  50

  15

50 40

50

30

30

50 50

50
30

20

Output by sector

23

51

23

38

Current 10-year
forecast

8.5%
growth

5%
growth

Productivity by sector

Formal-
new
Formal-
existing

Informal

Formal-
new
Formal-
existing
Informal

Formal-
new
Formal-
existing

Informal

Employment by sector

100%= 126

Formal-
new
Formal-
existing

Informal

Current 10-year
forecast

Formal-
new
Formal-
existing

Informal

Formal*-
new
Formal-
existing

Informal

55

Current

0

0
100

0
100%= 126100

0

45
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Exhibit 76

EFFECTS OF GROWTH ON POVERTY

* Defined as poverty head count using $2/day definition (converted at PPP) for all countries except Chile; Chile poverty line uses Chilean government upper bound
definition

Source: World Bank, “Everyone’s Miracle:  Revisiting Poverty and Inequality in East Asia,” Ahuja, Bidani, Ferreira, Walton; IMF; Penn World Tables; McKinsey

SL

Thailand 1975-95

Brazil 1979-89

Malaysia 1975-85

Phillipines 1975-95

-2

-1

0

1

2

3

4

5

6

-1,5 -0,5 0,5 1,5 2,5 3,5 4,5 5,5 6,5

Annual decrease in poverty*

Real growth in
GDP/capita

Latin America “The
Lost Decade”

Indonesia 1975-95
Chile 1987-94
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Exhibit 77
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COMPARISON OF DEVELOPMENT PATHS: GDP PER CAPITA VS. TOTAL FACTOR INPUTS PER CAPITA

Indexed to U.S. 1995 = 100

Source: PNAD; Penn World Tables; Korean National Statistics; Maddison (1995); OECD; Hofman (1997); Pilat

VE

Brazil 1960-95

U.S. 1950-95

Korea 1970-95

Japan 1950-95

GDP per
capita

Total factor
inputs per capita0 20 40 60 80 100 120

1980

Brazil

U.S.

Japan

Korea

*

Brazil
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Brazil
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*

Possible
future growth
scenarios for

Brazil
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Exhibit 78

MARKET SECTOR OUTPUT BREAKDOWN BY SECTOR

Percent

* At 1985 prices
** At 1986 prices

*** At 1960 prices
Source: World Bank; OECD National Accounts; CEPAL Statistical Yearbook; McKinsey analysis

MB

5.5 7.2

19.4 18.6 18.3
16.2 18.0

22.0 19.9 19.4
14.6

17.0

7.3
5.2 6.1

8.8
9.0

9.3
10.5 12.0

13.7
11.0

30.2 35.7 27.8 36.8 32.0

6.5 4.6 9.2 6.2 9.0

4.05.3 3.7

100%

Personal services

Business services, finance
and real state

Utilities/communication

Retail

Construction

Manufacturing/mining

Agriculture

Korea '95*Spain '85** U.S. '60*** Brazil
benchmark

10,800 13,900 9,300 11,450GDP per capita
US$ converted at 1995 PPP

Chile '95

11,450
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Exhibit 79

MARKET SECTOR EMPLOYMENT BY SECTOR

Source: OELD; ILO; U.S. National Income and Product Accounts; McKinsey analysis

LZ

6.4 12.2
19.7

12.6 14.05.2
6.7

6.4
8.3 8.0

24.6

25.1
20.3 27.5 29.0

8.4
6.7 7.8

9.5 8.0
8.3

7.9 8.7
5.7 5.0

27.4

32.8
19.6

24.1
15.0

19.7
8.6

19.7
12.8

21.0

Spain '85 U.S. '60 Chile '94 Korea '95 Brazil
benchmark

100%

Personal services

Business services, finance,
and real state

Utilities/communication

Retail

Construction

Manufacturing/mining

Agriculture
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Exhibit 80

LABOR PRODUCTIVITY GROWTH ASSUMPTIONS – HIGH GROWTH (8.5%)

CAGR %

 Source: OECD National Accounts; McKinsey

MB

Korea Brazil Rationale for Brazil
Agriculture 5.0 4.5 • Residual sector for employment, estimate depends on employment pull from other

sectors

Manufacturing 7.2 6.5 • Based on case estimates and an assumption of strong growth in the (low productivity)
apparel sector dragging the average productivity growth down

Utilities/transport 6.7 8.0 • Very formal sector, resulting in high productivity growth (telecom and airlines cases).
Higher productivity growth assumed in Brazil based on the telecom case findings

Construction 2.3 4.0 • Slightly lower estimate than case estimate because commercial construction is at fairly
high productivity level

Retail 4.2 5.7 • Slightly lower than case estimate (7%) resulting from the assumption that the share of
employment in the sector remains constant

Business services 0.7 2.0 • Higher productivity growth assumed in Brasil based on the retail banking case findings

Personal services 4.1 4.0 • Assumed similar development as Korea (no case studies in this area)

Total 6.0 6.0
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Exhibit 81

OUTPUT BENCHMARK FOR BRAZIL – HIGH GROWTH (8.5%)
Percent, indexed to starting point output

Source: OECD National Accounts; McKinsey

MB

CAGR %

Korea 85
Brazil

starting Korea 95
Brazil

ending Rationale for Brazil

Agriculture 14.0 13.9 14.1 0.1 20.3 3.9 • Stronger growth due to consumption
catch-up and exports

Manufacturing 34.1 26.3 83.3 9.3 72.3 10.6 • Some catching-up given low starting
point

Utilities/transport 11.4 9.1 30.8 10.4 23.7 10.0 • Similar growth assumed, output gap
to remain

Construction 8.5 9.2 19.9 8.9 24.0 10.0 • Similar growth assumed

Retail 15.2 17.3 33.1 8.1 37.1 7.9 • Output (throughput) to grow with
GDP

Business services 12.9 19.8 36.5 10.9 40.7 7.5 • Slower growth due to high starting
point

Personal services 3.8 4.4 8.3 8.2 8.8 7.2 • Similar development assumed

Total 100 100 226 8.5 226 8.5

Starting point output End point output
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Exhibit 82

DETAILED ASSUMPTIONS FOR MANUFACTURING BENCHMARK - HIGH GROWTH (8.5%)

* Based on starting point unit shares
** Indexed to average starting point productivity (in the country)

Source: National Accounts; McKinsey

SF

End point*
Growth
CAGR % End point*

Growth
CAGR % End point*

Growth
CAGR %

Korea Brazil Korea Brazil Korea Brazil Korea Brazil Korea Brazil Korea Brazil Rationales

Textiles/aparrel 4 4 -1 8 0.7 0.7 2 2 5 5 -3 -6 • Brazil assumed to catch up (potential
source of employment growth in the
Northeast)

Food processing 8 11 13 9 4 6 13 14 2 2 0 -4 • Facts and assumptions from sector
case studies

Chemicals 14 12 12 12 5 7 11 11 3 2 0 1 • Same output and productivity growth
assumed given no investment
constraints

Automotive 6 4 25 11 2.5 10 14 16 2 0.5 10 -4 • Facts and assumptions from sector
case studies

Machines and
light equipment

25 19 10 14 2 3 5 6 13 7 5 7 • Output growth estimated by increase in
demand from other sectors; slightly
higher productivity in Brazil as a
generalization of automotive and food
processing cases

Mining and other
(steel)

26 22 9 9 5 6.5 4 5 5 3.5 5 5 • Higher mining output in Brazil, to
compensate for lower output in steel

Total/average • Total output given from benchmark
construction

Output* Labor productivity** Employment*

7283 10,69,3

19303,72,8
6,57,2

4
2

Korea (1985-1995)

Brazil (next 10 years)
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Exhibit 83

EMPLOYMENT BENCHMARK FOR BRAZIL - HIGH GROWTH (8.5%)

Percent, indexed to starting point employed

* Based on starting point unit shares
Source: National Accounts; McKinsey

MB

Korea 85 Brazil Korea 95 % of total Brazil % of total

Net change in
employment
share (%)

Agriculture 25.6 27.5 16.1 (13) 26.0 (21) -6.5
Manufacturing 25.2 13.3 30.4 (24) 19.0 (15) 2
Utilities/transport 5.1 4.8 7.3 (6) 5.9 (5) 0
Construction 6.3 6.2 12.0 (10) 11.0 (8) 2
Retail 23.2 29.1 34.0 (27) 35.9 (29) 0
Business services 3.9 5.5 10.5 (8) 9.4 (8) 2.5
Personal services 10.7 13.6 15.9 (12) 18.6 (14) 0

Total 100.0 100.0 126.0 126.0

End point employment*
Starting point
employment

2.3% annual
growth in working-age

population for both
countries
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Exhibit 84

BENCHMARK FOR BRAZIL - LOWER GROWTH (5%)

Source: National accounts, McKinsey

MB

Output in 10 years
Productivity growth
CAGR %

Employment shares
Percent

Agriculture 19 1 27

Manufacturing 47 4.4 13

Utilities/transport 16 6 4

Construction 16 2.5 7

Retail 27 2 29

Business services 31 1.5 6

Personal services 7 1.5 14

Total 163 2.6 100

• Midpoint between starting
point and high growth
output benchmark

• Slightly lower productivity
growth in formal sectors
due to less new (best
practice) capacity

• Much lower productivity
growth in retail (and
personal services) due to
less throughput to be
shared by the same
number of workers

• Almost identical to
starting point shares (no
employment pull out of
agriculture)

(Starting point = 100)

(plug)
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APPENDIX 1 
 
PURPOSE AND METHODOLOGY OF THE BENCHMARK 
CONSTRUCTION 

The construction of the output and employment benchmark is a key input to test 
aggregate constraints.  Contrary to the analysis of barriers to productivity, these 
potential barriers need to be tested at the aggregate level.  For example, capital 
and labor skill availability for a sample of sectors does not guarantee sufficient 
supply to simultaneously meet the needs of all the sectors in the economy. 

The benchmark is a picture of what Brazil could look like at double the current 
GDP per capita.  Since the investment rate of 26 percent of GDP necessary to 
achieve the 8.5 percent annual output growth rate may not be achieved, we have 
also constructed a benchmark assuming a 21 percent investment rate, 
incorporating annual output growth rate of 5 percent.  

We proceed by describing the steps involved in development of the benchmark, 
and subsequently describe the results obtained for both the 8.5 and 5 percent 
growth scenarios. 

Process for development of the benchmark 

¶ Step 1: Estimate  output allocation among aggregate sectors at double the 
current GDP.  The output benchmark construction is based on the 
observation that output allocation among aggregate sectors has tended 
to be fairly consistent for countries at double the current Brazilian GDP 
per capita (Exhibit 78).  Shares of employment, on the other hand, 
notably in agriculture, tend to vary more, reflecting wide differences in 
relative sectoral productivity levels at different points in time (Exhibit 
79).  The benchmark output allocation is then used as a key input to 
assess future output growth in the sector case studies as it allows us 
take into consideration general equilibrium effects (complex 
interactions between sectors), which cannot be derived bottom up from 
the cases.  Output growth projections for the studied sectors are then 
used as the basis to estimate the amount of investments and imported 
capital goods required to reach the benchmark output levels.  These 
results are then generalized for the whole economy. 

¶ Step 2: Estimate aggregate sector productivity growth rates to derive the 
employment allocation between aggregate sectors.  Productivity growth rates 
are based on the findings from the case studies as well as on the 
experience from Korea for which we used both case study results and 
aggregate sector data (Exhibits 80). 
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¶ Step 3: Derive the implied employment allocation between aggregate sectors at 
double the GDP per capita.  Labor input per working age population has 
been assumed constant (e.g. no increase in unemployment).  Because 
agriculture is the sector of last resort employment, labor productivity in 
agriculture is used as the residual to reconcile output levels with 
aggregate sector productivity levels. 
 

Key results from the benchmark construction 

¶ High growth scenario (8.5 percent annual GDP growth). 

• “Balanced Korea” for output allocation per aggregate sectors (Exhibit 81). 
Manufacturing, utilities, transport and construction outputs are 
expected to grow faster than GDP (10 percent).  Output in services 
should grow at about GDP (7.5 percent) and agricultural output to 
grow significantly less (4 percent).  This pattern is typical of a 
country which is still in the industrialization phase.  Brazil’s output 
growth and allocation would be quite similar compared to that of 
Korea between 1985 and 1995.  At the end point Brazil would still 
have markedly less manufacturing output, compensated by higher 
outputs in agriculture, construction and retail.  This reflects a 
comparative advantage in agriculture for Brazil (Korea is a net 
importer of agricultural products), and also, as learned from the case 
studies, fewer restrictions on housing and retail in Brazil.  Thus, the 
output benchmark construction depicts for Brazil the picture of a 
“balanced Korea.” 

• Similar or higher aggregate sector productivity growth rates than Korea. 
The overall productivity growth rate for manufacturing should be, 
based on the food processing, automotive and steel sector case 
studies, close to the Korean historical rate.  Detailed assumptions for 
the main manufacturing subsectors can be found in Exhibit 82.  
Productivity growth should be high and slightly higher for Brazil in 
utilities, communications, transport and business services (all formal 
sectors) based on the sector case findings for the telecom, airlines 
and retail banking sectors.  The productivity growth in the retail 
sector should also be higher in Brazil thanks to much less regulations 
than in Korea.  The assumed productivity growth rate in the retail 
aggregate sectors is close to the potential identified in food retail 
because, “no longer needed” food retail workers should be able to 
find attractive alternative employment in other sectors, notably non-
food retail which, based on other countries experience (notably 
Korea and the U.S.) should benefit from overall strong economic 
growth. 
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• Strong employment pull out of agriculture, but lower than in Korea 
(Exhibit 83).  The implied changes in employment shares show a 
strong employment pull by the manufacturing (because of the 
growth in the apparel and capital good subsectors), business services 
and construction sectors, allowing a marked decrease in agricultural 
employment. Consistent with the experience of other countries, 
employment in retail and personal services would remain at around 
their current shares. These sectors can thus be seen as “pass 
through” sectors between agriculture and the other (more attractive) 
sectors. 

¶ Lower growth scenario (5 percent GDP growth) (Exhibit 84). 

• Because the 10 year output increase is half that of the 8.5 percent 
GDP growth scenario, the output allocation is naturally assumed to 
be around the middle point between the high growth benchmark 
and Brazil’s starting point output allocations. 

• Aggregate sectors’ productivity growth is slightly lower for the 
formal industrial sectors because of less best practice new capacity 
put in place.  Retail productivity falls because the same number of 
(informal) workers have much less goods to distribute.  Productivity 
growth in agriculture falls as a result of almost no employment pull 
to the other sectors. 

• Implied employment shares are expected to remain very close to 
their current levels, in particular in the agricultural sector.  This 
reflects the fact that, on one hand, productivity growth remains high 
in the existing capacity and match the output growth, while on the 
other hand, aggregate constraints (e.g., not enough capital) limit the 
amount of additional production capacity, which would be needed 
to pull employment out of agriculture. 
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APPENDIX 2: 

INTERPRETING THE FINANCIAL INTERMEDIATION 
LEAKAGE 

The costs of financial intermediation drive a “wedge” between rates 
paid by borrowers and rates paid to depositors and thereby 
contributes to reduce both the demand for and supply of funds via 
the financial system.  Wages account for over 50 percent of these 
costs in Brazil.  Productivity improvements can therefore allow 
banks to reduce labor costs, with consequent reduction in the 
“wedge” and, therefore, likely increase in the demand for funds 
(which may be used for investment) and supply of funds (which 
may result from increased savings).  

We recognize that other factors are also important in determining 
the size of the wedge, such as taxes, the degree of competitiveness 
in the system and the perceived environmental risk.  We also 
recognize that all of these play a role in determining interest rates to 
borrowers and lenders in Brazil today that is likely more significant 
than operating cost levels.  However, the productivity improvement 
potential we have identified should become increasingly important 
as the achievement of favorable macroeconomic conditions and a 
competitive banking environment increasingly drive banks towards 
marginal cost-based pricing. 

It is important to note that we are not attempting to predict the 
impact of productivity levels on interest rates, nor of these on 
agent’s investing and savings behaviors.  We estimate the potential 
increase in investment rates relative to GDP in a 1:1 relation to the 
identified costs savings from productivity improvements primarily 
in order to provide a relative measure of the magnitudes involved. 
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