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Tighter recycled 
fiber markets
Softwood strikes back!
The global pulp-and-paper industry continues to expand, almost entirely because of 
growing demand for packaging grades, especially containerboard. Total paper and board 
production could increase by 100 million tonnes between now and 2020 at an average rate 
of 2.2 percent per year. Most of the growth in demand will come from emerging markets, 
especially China. But even in mature markets, where output of graphic paper is falling, 
production of packaging grades is likely to increase. 

In line with the trend of the past 15 years, all planned expansions in containerboard capacity 
will use recycled fiber (RCF) as furnish. In the early 1990s, prices for most recycled grades were 
very low, and good-quality supplies were abundant. Not only was it an easy choice to replace 
expensive virgin fiber with cheaper furnish; it also enabled new capacity to be built close to end 
markets, the same place that RCF is generated. Total annual softwood production, including 
both integrated and market pulp, has fallen by more than ten million tonnes, or almost 10 
percent, since the peak in 2000. Within market pulp, there has also been a gradual shift toward 
fluff pulp and dissolving pulp, as softwood paper-grade pulp supply volume has leveled off.

But now RCF is losing its appeal. Supplies are growing more slowly, quality is diminishing, and 
RCF prices have been rising in real terms, trends that our analyses indicate are set to continue. 
This raises a troubling technical question: how many times can a fiber be reused before it loses 
too much strength and bonding capacity to be worth recycling again? Estimates range between 
four and eight times on average, depending on how much the fiber has been damaged in  
previous cycles. 

To sustain current expansion plans, the industry has now reached a point where it must increase 
the share of virgin fiber in the global fiber pool. However, very few mills plan to expand using 
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virgin fiber, and only one that we know of will 
use softwood. This threatens trouble ahead for 
the industry as a whole. But at the same time it 
presents a significant opportunity for expanding 
capacity using virgin softwood as furnish, 
strategic territory that is more or less unclaimed. 
This article examines the trends in RCF demand, 
supply, and quality behind this surprising about-
face, as well as who might gain from it. 

Demand for RCF is growing as  
supply gets scarce

Demand for RCF as furnish for paper and board 
production worldwide has doubled from 95 
million tonnes in 1995 to 195 million tonnes 
today. RCF now makes up roughly half of total 
furnish compared with about one-third 15 
years ago (Exhibit 1). And demand for RCF will 

continue to grow, as we noted above: almost 
all the containerboard expansion projects now 
under way plan to use RCF as furnish. Taken 
together, the industry’s expansion plans indicate 
growing use of RCF both in absolute terms and 
as a fraction of the total furnish. 

But competition to secure increasing 
quantities of RCF for different end products 
is putting pressure on RCF supplies. Take 
containerboard:  worldwide, there is already 
too little old-corrugated-container (OCC) 
supply—the preferred furnish—to feed all the 
mills producing recycled containerboard. 
Increasingly, especially in Asia, these mills are 
using more expensive mixed grades and high 
grades to fill the gap. Current global supply of 
OCC is approximately 118 million tonnes per 
year. We estimate the OCC deficit, that is, the 

Demand for RCF as furnish for paper and board 
production worldwide has doubled since 1995

Exhibit 1

The use of recovered fiber 
as furnish has doubled 
during the past 15 years 
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gap in supply if all recycled containerboard 
production were furnished only by OCC, at ten 
million tonnes. The gap is closed at present only 
because enough mixed grades, high grades, and 
old newspapers (ONP) are available to fill it, but 
most of these grades are more expensive.

At the same time, the poor outlook for newsprint 
is indirectly eating into supplies of RCF for 
containerboard producers. Both cartonboard 
and tissue producers use large amounts of 
ONP as furnish. In China, for instance, they 
account for two-thirds of ONP consumption, 
while newsprint producers use the remaining 
third. Lower output of ONP is stimulating 
carton-board and tissue producers to compete 
for the same sources of recycled fibers as 
containerboard manufacturers, namely mixed 
grades and high grades. 

RCF recovery rates approaching  
practical limits

The world needs fresh supplies of RCF just to 
stand still, let alone meet new demand. Higher 
recovery rates could be one answer. But a number 
of developments in the complex story of the global 
RCF trade suggests recovery rates may be nearing 
their practical limits in many markets already. 

Significant amounts of RCF now flow from 
developed to emerging markets and return 
in the form of product packaging. China’s 
insatiable appetite for fiber to feed its expanding 
containerboard production exacerbates this 
geographic mismatch (see “China’s fiber 
challenge”). China alone will account for 
eight million tonnes per year of confirmed 
additional capacity in containerboard in 

Exhibit 2
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2012–13, representing 63 percent of the total 
expected expansion in containerboard capacity 
worldwide. China currently imports just over 30 
million tonnes per year of RCF, almost as much 
as the combined exports of the United States, 
Europe, and Japan. By 2020, China will need to 
import 40 million to 50 million tonnes annually 
(Exhibit 2). 

We estimate that approximately half of the 
packaging grades produced in China will leave 
the country again as transport or consumer 
packaging for finished goods, to be recovered 
in other markets. This implies that China’s true 
recovery rate (that is, RCF supply adjusted for 
the estimated volumes leaving the market as 
packaging) is already fairly high and not much 
different from the recovery rates in developed 
markets (Exhibit 3).

In these markets, increasing demand for RCF has 
already stimulated high recovery rates, which 
may be reaching their practical limits. First, not 
all papers can be recovered. Hygiene products, 
archived graphic papers, or papers contaminated 
in the waste stream simply can’t be used again. 
Academic studies taking these issues into account 
indicate approximately 80 to 85 percent of all 
paper and board production could feasibly be 
recovered. In Japan―highly developed, densely 
populated, and with good recycling systems―the 
recovery rate adjusted for imported packaging is 
estimated at close to 80 percent, near the upper 
limit already. 

Second, if all the new paper and board capacity 
expected to come onstream by 2020 were to 
use recycled fiber as furnish, the average global 
recovery rate would need to exceed 70 percent, 

Exhibit 3

Recovery rates are 
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compared with its current level of 57 percent. 
In annual volume terms that means 70 million 
to 80 million tonnes more RCF as furnish—35 
to 40 percent more than the volume used 
today. To put this into perspective, the current 
adjusted recovery rate in the United States is 
approximately 65 percent. The rest of the world, 
on average, not only has to catch up with this rate 
but exceed it by more than 10 percent.

Quality of recycled fiber is deteriorating

Increasing the global supply of recovered fiber 
depends critically on raising both the quality and 
quantity of paper recovered in emerging markets. 
But the increasing popularity of mixed-waste 
collection in emerging markets may hinder them 
from producing more high-quality RCF to feed 
new capacity. 

Most countries are trying to improve their 
overall recycling of materials. While European 
countries have generally introduced collection 
systems that oblige businesses and consumers 
to separate their recyclable waste materials 
before collection, single-stream waste systems, 
which collect all types of recyclables in the same 
bin, are more widespread in the United States. 
Approximately half of the separated recyclable 
materials collected from solid waste handled at 
municipal recycling facilities in the United States 
are collected in single-stream systems, and that 
share is growing. The convenience to consumers 
and businesses of single-stream systems 
improves recovery rates of all waste materials, 
including plastics, metals, and glass as well as 
paper. For this reason, many emerging markets 
now developing their waste-recovery systems are 
likely to choose single-stream collection too. 

Most countries are trying to improve 
their overall recycling of materials

Exhibit 4
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But in single-stream collection systems, waste 
paper easily becomes contaminated by the other 
materials. Broken glass in particular creates 
problems at the sorting stage. Contaminated 
fibers are more expensive to handle, so they 
add costs to producing recycled paper or board, 
as well as reduce quality. We estimate that 
single-stream collection adds 20 to 30 percent 
to paper-sorting costs and 5 percent to the cost 
of preparing stock, compared with waste paper 
sourced from systems with separate collection.

Since many emerging countries are likely to opt 
for single-stream collection, the costs of using 
RCF will probably increase, and the quality will 
decrease accordingly. So far, improved recycling 
technology and better equipment at paper 
mills have largely offset the already apparent 
deteriorating quality of recycled fiber. However, 
there are signs in some markets that lower-
quality recycled fiber is beginning to result in 
lower yields. These low yields will in turn push 
up demand for recycled fiber as well as increase 
the cost, because producers will need to use 
more lower-quality RCF to make the same 
amount of paper or board of any given quality.

The future looks bright for virgin fiber

Recycled-fiber prices are rising already. In 
Europe, nominal prices have risen by about 
3 percent a year over the past ten years, 
representing an increase even in real terms. The 
main reason so far has been the growing cost of 
collection. Now that recyclers have learned how 
to pick all the “low-hanging fruit,” such as empty 
brown boxes from retailers, they need to dig 
deeper into the waste stream and hunt farther 
away for new streams. Pressure on recycled-
fiber prices is mounting, since trying to improve 
recovery rates (something most countries are 
doing, as we noted above) goes hand in hand 
with increasing the marginal cost of recycling 
(Exhibit 4).

In Europe, rising prices for OCC, ONP, and 
mixed papers have gradually tightened margins 
for paper mills based on recycled fiber. At the 
same time, real pulpwood prices have remained 
more or less flat in most markets. Today, for 
European newsprint producers, virgin fiber 
and RCF have become equally competitive. In 
the United States, particularly in the South, 
RCF is already at a disadvantage to virgin fiber 
among containerboard producers. 

All in all, virgin fiber, from softwood in 
particular, seems ripe for a comeback. We 
estimate that the industry needs 20 million 
tonnes per year of additional softwood capacity 
by 2020 to meet demand for paper. The fiber 
will enter the market as either market pulp or 
as finished paper and board products. So who is 
going to benefit? 

No one has yet seized the opportunity. Those 
few pulp mills that plan to expand using virgin 
fiber, most of them in South America and a few 
in Asia, will mainly be using hardwood. And 
apart from an ongoing expansion at an existing 
mill in Russia, no company has yet announced 
that it plans to expand capacity using softwood 
fiber as a furnish. A possible new mill in Brazil 
may use some softwood, but the project is not 
yet confirmed. 

Clearly players already producing softwood 
fiber have a head start, as productivity 
improvements and modest debottlenecking 
investments at their existing mills are likely 
to increase the capacity that can meet some 
of the demand for softwood fiber. These 
improvements may account for ten million 
tonnes of additional production. 

In addition, players with access to softwood 
fiber  could  convert existing assets from a 
shrinking segment, for instance, uncoated 
wood-free paper in Europe or North America, 
to a growing segment, such as containerboard 

All in all, virgin fiber, from softwood in 
particular, seems ripe for a comeback
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China’s fiber challenge

China’s pulp-and-paper industry is heading for some challenges. 
The country currently imports 40 percent of its total recycled fiber 
and 55 percent of its pulp. Imports of both are expected to increase 
from these already significant levels. China has too little virgin fiber 
available at home and too much packaging goes abroad for the 
country to become self-sufficient in recycled fiber. 

Meeting its virgin fiber needs will be one major challenge for the 
Chinese recycled-paper industry. Hardwood pulp production is 
growing, but there is little scope for producing more softwood pulp 
because of the scarcity of softwood fiber. And even the hardwood 
pulp produced in China is expensive. Sourcing fiber domestically is 
not easy, and many large pulp mills import wood chips, although their 
use is a relatively costly option. China is expected to overtake Japan in 
a few years’ time as the largest wood-chip importer. 

Finding softwood is an even harder challenge for those Chinese 
manufacturers that need it. Expanding integrated pulp and kraftliner 
production using imported wood chips seems improbable, as these 
routes are expensive. And producing kraftliner on its own from 
imported pulp is also likely to be uncompetitive. 

At the same time, the diminishing quality of China’s fiber pool is likely 
to create problems in some grades. Since so little containerboard 
is produced that contains virgin fiber, using domestically recovered 
paper even in the same quantities as today will diminish the quality of 
end products sooner than in the rest of the world. Over time, Chinese 
containerboard mills will probably find that the most economical 
solution is to blend in more virgin-fiber pulp to strengthen their 
end products.



12 McKinsey on Paper Number 3

using softwood fiber as furnish. Such a move 
could be a fit for mills that have access to 
softwood fiber, for example, in the Nordic 
countries or the southern United States. 
Integrated mills might find making grades such 
as kraftliner, which uses only softwood virgin 
fiber, an attractive option. Not every mill will 
be able or willing to convert. Some will simply 
shut down their uncompetitive paper machines 
and sell their previously integrated pulp into the 
market. In addition, there are already examples 
of companies switching their “default” pulp 
capacity to producing fluff pulp in order to 
benefit from the growth in hygiene products, 
and many of these mills would be able to swing 
to softwood paper-grade pulp if that market 
becomes increasingly attractive.

Unbleached market pulp could also enjoy a 
revival. Using more unbleached pulp in the 
furnish to reinforce fiber in recycled grades 
may become an attractive way to maintain 
quality and keep production costs down. 
Today unbleached pulp makes up only about 
two million tonnes of the global market-pulp 
capacity of roughly 55 million tonnes per year, 
but this number could rise. 

Nevertheless, a supply gap is likely to remain, 
and the newly attractive outlook for softwood 
pulp is bound to encourage investment in new 
capacity. There are some limits on where this 
can go, however. In some regions with access to 
softwood fiber, like the Nordic countries, the 
current harvest is already close to the annual 
allowable cut, while other regions, such as the 
southern United States, still have plenty of cheap 
available fiber. And Russia offers a huge softwood 
opportunity, as soon as its infrastructure is 
robust enough to make investing in greenfield 
mills financially viable.

* * *

The outlook calls for recycled-fiber markets 
to continue to get tighter and for deteriorating 
fiber quality to command increasing attention. 
The growing need for more softwood-fiber 
production is likely to become urgent. This 
opportunity is still wide open, as no new 
projects based on softwood fiber have been 
announced. Given the lead times for projects in 
this industry, companies should consider their 
strategic options in softwood now if they are to 
reap the potential benefits.


