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Executive Summary

In 2007, Forest Trends commissioned Brian Stafford of Brian Stafford & Associates Pty Ltd to provide an analysis of China’s
paper making industry’s fiber supply. At that time, China accounted for over 50 percent of the world’s overall growth in paper
and paperboard production. It was deemed important to understand the structure of all of China’s papermaking inputs:
virgin pulp, pulpwood, and wastepaper -- both domestic and imported — and to evaluate the potential risk that these fibers
were being sourced from unsustainable or illegal harvesting operations.

The 2007 report found that imported secondary fiber, or wastepaper, had been the primary drive of Chinese expansion in
the previous decade. Combined, imported and domestic wastepaper volumes constituted approximately 62.6% of China’s
fiber supply, used primarily in the manufacture of corrugated cardboard boxes to ship the great quantities of Chinese goods
such as consumer electronics, clothing and furniture to overseas markets. The source of this wastepaper was primarily used
cartons from US, Japan and Europe, where China’s steady demand buoyed up the market price of wastepaper and catalyzed
greater investment in paper recovery in supplying countries. China’s demand for wastepaper prevented 65 million tonnes
(Mt) from heading to the landfill in the US, Japan and Europe between 2002-2006, and saved an estimated 54.3 million
metric green tons of trees from being harvested in 2006.

At the same time, however, China sourced substantial amounts of virgin wood pulp from countries where good forest
management could not be assumed. The paper estimated that China’s imported pulp presented the highest risk of having
been harvested from unsustainable or illegal harvesting operations. While some of the pulp imports (an estimated 63.5%)
were supplied by well-managed forests and plantations, a significant portion came from Eastern Russia and Indonesia where
forest management capacity was low, and that paper manufacturers that were sourcing from these countries were running a
high risk of including illegal logged wood in their product. Hardwood pulpwood from Indonesia was deemed especially high
risk.

Between 2007 when the first paper was commissioned and 2013, the Chinese papermaking industry continued to expand
and modernize rapidly. Numerous international campaigns, focusing on media and toy giants such as Disney and Mattel, as
well as new technology to identify fiber sources, had caused a chance in the purchasing policies of many important retailers
in Europe and the US — many of which had based their manufacturing processes in China. In late 2013, Forest Trends
commissioned Jeremy Walford of the University of British Columbia to update the figures and charts created in the original
publication, to see whether the sourcing of China’s paper industry had significantly changed, and what that might imply in
terms of risk of illegal or unsustainable sourcing.

As in 2007, the greatest challenge to ensuring the sustainability of China’s fiber supply (as well as its exports to the
environmentally sensitive markets in Europe and the US) will continue to ensure that the pulp and pulpwood imports from
certain “high risk” countries can be verified as having come from sustainable and legal harvesting operations.






Table A7: China's Semi-Chemical Pulp Imports by Country: 2002-2012 (kt pa)

Origin % +I- %
302 545 630 717 816 841 826

Canada 1,054 1114 1121 1,128 14% 83%
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el 33 64 80 100 82 87 90 84 90 106 121 14% 9%

Sweden 10 26 27 34 37 35 36 57 37 25 48 17% 3%
Indonesia 0 0 0 1 10 2 0 0 0 0 1 = 0%
Estonia 0 0 0 0 9 8 6 31 18 0 1 = 1%
Norway 1 5 9 10 5 4 18 18 25 10 8 23% 1%
Finland 6 3 2 1 3 1 2 6 36 23 58 26% 1%

Other 8 1 4 4 5 5 62 38 45 57 41 23% 2%

Total 357 644 752 867 967 983 1,040 1,288 1,365 1,342 1,406 15%  100%

Source: UN comtrade.

Imported Pulpwood

The proportion of imported pulpwood to China’s total papermaking fiber supply has been rising very quickly, so that it is now
a modest proportion (5%) of overall supply. Imports of hardwood pulpwood have increased dramatically since 2002—
increasing from 51 to 7580 kbdmt in 2012.

Figure 9 illustrates that most of China’s imports of hardwood pulpwood (49% in 2012) are sourced from Vietnam where it is
understood to be from eucalypt plantations. In 2012, Australia supplied 827 kbdmt, or 11% of imports, which would be
drawn from relatively well managed forests. In contrast, it is not known whether the 14% that originated in Indonesia was
harvested from plantations or natural forests, thus posing a possible reputational risk. In the past, Indonesian companies
have greatly increased pulping capacity without securing an adequate wood supply. Should this happen in the future, it could
lead to a vastly increased wood flow emanating from non-sustainable sources in Indonesia.

Figure 9: China's Imports of Hardwood Pulpwood by Origin: 2002-2012 (kbdmt)

Note: Based on Table A8.



Table A8: China's Imports of Hardwood Pulpwood 2002-2012 (kbdmt)

S5, i Lo L o Lo L o Lo L
0 1,245 2,528 3141 3,497 46%
49 254 172 277 202 68 212 657 645 954 827 11%
0 0 0 0 3 0 3 4 83 30 14 1%
0 0 60 60 0 0 8 9 4 91 94 24%
0 0 0 79 169 359 64 383 639 982 1,025 14%
1 3 17 8 0 0 8 9 4 91 94 1%

2 23 1 42 52 28 4 67 1) 156 275 3%

52 280 303 871 895 1,140 1,056 2,766 4632 6,565 7,580  100%

Source: UN comtrade.

Under normal circumstances it is not economic to import pulpwood (which is 50% water) to make pulp and compete against
the integrated low wood cost pulpmills of, for example, South America. China’s pulpwood imports appear to be taking place
in response to a specific set of circumstances. Both Asia Pulp & Paper (APP) and Asian Pacific Resources International Limited
(APRIL) have built pulpmills in China, in APP’s case on Hainan Island and in APRIL’s, at Rizhao. Typical of the development
model employed by these companies, the pulpmills were constructed without an adequate local wood supply. The upshot
has been that pulpwood has had to be imported, adding an extra cost. Presumably, being integrated operations (i.e., the pulp
is made into higher products) the companies are able to absorb the excess cost involved in importing wood.

Conclusions

Use of Virgin versus Secondary Fiber

Figure 10 depicts how the use of secondary fiber (local and imported wastepaper) has increased 15.9% p.a. between 2002
and 2012, mainly due to the success with which China has been able to exploit the secondary fiber supply from the US, Japan
and Europe, and increasingly countries such as Canada and Australia. There has been a very gradual increase in the use of
virgin fiber in China’s paper making furnish (namely pulp, both domestically produced and imported, plus pulpwood imports).
The average rate of increase was approximately 1.9% p.a. since 2002, although increases really only took hold in 2009 and
later. The rates of change reflect a complex interaction between increasing imports of pulp and pulpwood and the decreasing
production of pulp and paper from non-wood fiber; the overall impact has been a decrease in the proportion of virgin fiber
from 50% to 40% during the study period.



Figure 10: Virgin vs. Secondary Fiber, 2002-2012 (Mt)
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Note: Based on Table A1.

Wastepaper's Impact on Paper to Landfill

In 2002, the wastepaper trade with China was only 6.9 Mt. Had China had not entered a period of rapid economic
development and continued to import at the rate of 6.9 Mt pa over the next decade, the total wastepaper inflow would have
been 69 Mt during those years. Instead, between 2003 and 2012, China imported a total of 214.4 Mt. It can thus be said that,
in the absence of China’s dramatic expansion in demand for wastepaper, some 145 Mt of wastepaper would have ended up
in landfill over the period worldwide, instead of being re-used for paper production. In fact, the overall impact is probably
somewhat greater than the quick estimate generated above, since the rise in wastepaper prices that was stimulated over this
period (See Figure 4) has undoubtedly encouraged greater collection efforts.’

Wastepaper's Impact on the World's Forests

Table 1 assesses the extent to which China’s involvement in the wastepaper trade has resulted in a reduction in the world
wood harvest— in other words, below what might have been if China had resorted to virgin material for all its wood fiber
needs. China’s increasing demand for wastepaper imports can be estimated to have saved 85.5 million green metric tons of
wood (Mgmt) from being harvested in 2012. The table explains this calculation, displaying China’s imports of wastepaper by
grade, the approximate conversion factor for each grade from green wood and the resulting log harvest that would have
been necessary to supply that fiber from the world’s forests.

7 The amount of wastepaper diverted from landfill by China’s increased appetite should also take into account the lost pulp and paper production capacity in other countries
(which would have consumed some recycled fiber) that was displaced by Chinese production growth.
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Table 1: Wood Equivalent of China's Wastepaper Trade, 2012 (Mgmt)

Unbleached Kraft 17.2 3.2 b5

Bleached Chemical 0.8 4.5 3.6
Mechanical Pulp 6.8 2 13.6
Other 5% 25 13.3
Total Wastepaper Imports 30.1 - 85.5

Source: UN comtrade.
Note: Equivalent to Table A2

This estimate will err by the extent that fiber is on a second or subsequent time around the cycle — the more times a fiber is
re-used, the greater the reduction in virgin fiber use. A common range for the number of pulping cycles a fiber can withstand
is between four and seven times®. Although the majority of wastepaper exports from the U.S. (43% of China’s imports in
2012) are used cartons produced from high quality virgin fiber, it is likely that a large number of Chinese export cardboard
cartons are now flowing back to China. If only half of the total fiber flow is regarded as utilized in lieu of new wood, then the
figure, at 42.75 Mgmt, is still very significant. It should be borne in mind that this figure is for a single year (2012.)

It should be emphasized, however, that market forces rather than environmental altruism have been driving the utilization of
such a vast amount of wastepaper. The ready availability of wastepaper has enabled China to increase its output of packaging
material with relatively small investments involved to utilize it (relative to that required to source virgin fiber from wood).

Impacts of China’s Capacity Growth

As outlined in the Introduction, China’s forest sector has grown to become among the largest, if not the largest, producing
country for many forest products. The Twelfth Five-Year Plan (2011-2015) for the Forest Sector calls for continued expansion
of the sector, as well as improving the image of Chinese forest industries in domestic and international markets (FAO 2013).
The State Forest Agency projects that domestic annual timber supply will be 300 million m’ by 2020, far less than the
anticipated demand for wood, which is 467 million m’ (Skilton, 2010). While this deficit applies across the entire forest sector,
it implies import growth will be needed to maintain the fiber supply for the pulp and paper sector.

Where might these imports come from? Some of the import growth will likely come from countries with growing wood
supplies, such as New Zealand, Australia, and some South American countries. However, it is also expected that pulp and
paper making capacity in North America and Europe will be continue to be displaced by Chinese growth, potentially freeing
up wood supply from those regions. CEPI® reports that European pulp production capacity declined by approximately 10%
from 2005 to 2012, while the UNECE/FAO TIMBER database (2012) shows a decline of a similar magnitude between 2007
and 2010.

On the other hand, a 2012 analysis by RISI suggests that the Chinese pulp and paper sector is economically unsustainable.™
RISI reports that wood costs in China are already among the highest anywhere, despite having some of the newest and
largest pulp lines in the world. The study conclusion is that “wood growing costs in southern China will probably outpace
growing costs in Brazil by a wide margin over the next decade, and this suggests that large-scale paper-grade market pulp
production in China is not a sustainable business over time”.

It is also worth considering the demand destruction that is taking place for newsprint and printing and writing paper. RISI
(Mahlburg 2012)"* reported that global newsprint demand has declined every year since 2007, including a stunning 14%
decline in 2009. North American demand for printing and writing paper declined from 27.7 million tonnes in 2007 to 21.7

8 Ray, C Claireborne. 2010. Through the Mill. New York Times, December 20, 2010. http://www.nytimes.com/2010/12/21/science/21gna.html?_r=0

9 Confederation of European Paper Industries (CEPI). 2013. Key Statistics European Pulp and Paper Industry — 2012..

10 A summary of this study is provided at http://www.risiinfo.com/pages/abo/news/latest/China-wood-pulp-production-to-continue-at-aggressive-pace-but-market-pulp-
business-unsustainable-over-time.html.

' Mahlburg, Derek. 2012. Global Newsprint Outlook. October 2012. RISI.



million tonnes in 2012, a 22% decline (Maine 2012).12 It is to be expected that demand will start to decline in China before
too long, as cost reduction pressures and technological change impacts prevail over the growth stimulating impacts of
expanding wealth. If that trend takes hold soon and sharply, it will shock the Chinese sector as well as global markets.

Sustainability of China's Imported Pulp Supply

Increasingly, a high percentage of China’s pulp imports are thought to be sourced from sustainably managed forests. This
paper estimates that a total of 13.9 Mt, or at least 84% of China’s imported pulp, can be regarded as having been drawn from
such sources. Not all sources of supply have been examined, but of the 13.3 Mt of bleached kraft pulp imported by China in
2012, it seems likely that at least 10.7 Mt, or 80%, was drawn from sustainably managed forest bases. Since bleached kraft
pulp is principally used in the manufacture of export-grade printing and communication papers (including high grade ‘glossy’
papers), international buyers of Chinese-made paper should also be aware of these sourcing issues.

While some of the pulp imports are supplied by well managed forests and plantations, a dwindling but still significant portion
comes from Eastern Russia and Indonesia, where forest governance capacity is widely considered to be low. Some doubt
must be expressed in relation to the almost 20% sourced from Russia and Indonesia. This corresponds well with the estimate
by Robbins and Perez-Garcia (2012)"? that between 12 and 29% of total log imports are illegal.

China imported 1.58 Mt of bleached kraft exports from Indonesia in 2012, making that country China’s fourth largest supplier
(tied with Chile) of that grade. It is understood that mixed tropical hardwood still constitutes a large proportion of the wood
supply to Indonesia’s bleached kraft pulpmills. However, there is evidence that Indonesian producers may be starting to
more responsibly, highlighted by APP’s February 2013 commitment to end all deforestation of natural forests. APP has been
at the center of a decades-long campaign against its logging activities, and it is closely connected with China — in October
2013, the China Development Bank (CDB) agreed to lend US$1.8 billion of the total USS2.6 billion required to construct what
will be Indonesia’s largest pulp mill. Until there has been a credible verification of the supply of these mills, it is reasonable to
suspect that a portion of the fiber obtained from Indonesia comes from unsustainably managed forests and/or illegal
harvesting. For example, a recent report alleges that PT Triomas, a wood supplier for APRIL, and recently certified under
Indonesia’s legal timber verification scheme, SVLK, has cleared 2500 ha of natural forest, including stands of endangered
ramin trees, between May and October 2013, and drained peat swamps on its concessions.

Russia, China’s sixth largest source of bleached kraft (1.03 Mt in 2012) also has a questionable track record in forest
management, although some 70% of its pulp exports are purportedly sourced from FSC-certified forests. The remaining 30%
of these pulp imports warrant greater scrutiny if buyers wish to ensure a sustainable supply of Russian forest resources to
match rising paper consumption in China. In addition, paper manufacturers that source from these countries are likely to be
running a high risk of including illegally logged wood in their product.

Reputational Risks in China's Pulpwood Sourcing

Imported pulpwood has grown rapidly to become a meaningful component of China’s papermaking furnish, driven in part by
APP and APRIL’s pulpmills. Plantations and sustainably managed natural forests in Vietnam, Australia, and Chile supply 86%
of this material (See Table A8 in the Annex). Some 14% is being sourced from Indonesia, and this amount has grown steadily
during the last five years — increasing ten-fold since 2005. Currently, there is no way of discerning whether the Indonesian
supply is plantation-grown or tropical forest material, or if the harvest complies with management requirements.
Considerable doubt has been expressed by the environmental community as to the extent that the plantations established to
support these Indonesian pulpmills will be able to provide adequate volumes now or in the near future.

In the past, Indonesian companies have heavily augmented pulping capacity without an adequate wood supply and the new
APP mill just funded by the CDB suggests this could happen again in future, leading to a vastly increased wood flow
emanating from non-sustainable sources in Indonesia. Some large pulp mills in China, like those operated by APP and APRIL,
are ostensibly importing pulpwood as a temporary measure until adequate local forest resources comes on-stream.
However, there is no guarantee that they will succeed in establishing a local wood supply, or if they do that it will be sufficient

12 Maine, John. 2012. Printing and Writing Paper Market Outlook 2012. April 2012, RISI.

3 Robbins, A.S.T. and John Perez-Garcia. 2012. Impacts of illegal Logging restrictions on China’s Forest Products Trade. Paper presented at China and the World
Economy, March 16-18, 2012, Seattle.

16



to sustain the mill. Thus, with imported pulpwood constituting 5% of China’s total papermaking fiber supply, and as the most
rapidly growing source, it has the potential to create major deleterious environmental effects. Pulp and paper companies
sourcing fiber from Indonesia, as well as importers of their paper, may be putting themselves at risk to allegations that they
are rewarding the deforestation in Indonesia.



Table A1: China's Total Papermaking Fiber Resources

%+ -

Local Pulp 18.4 15.6 16.2 15.2 14.2 13.2 12.2 1.2 10.2 9.2 8.2 -
Imported Pulp & 6 7.3 7.6 8 8.5 85 13.7 1.4 14.4 16.5 =

3

Imported 0

Pulpwood
Lol 237 217 237 232 26 23 22 263 239 269 85 1%
Local

Wastepaper el

Imported

Wastepaper 6.9

Total

Secondary 23.2 26.4 29.2 34.6 371 40 41.5 44.7 41.5 44.3 47 7.3%
Fiber

Total
LT EL I 46.9 48.1 52.9 57.8 59.7 62.8 63.7 7 65.4 71.2 75.5 4.9%
Furnish

0.1 0.2 0.4 0.4 0.6 0.5 1.4 2.3 3.3 3.8 -

17 16.9 17.6 17.5 17.4 17.3 17.2 17.1 17 16.9 -

9.4 12.3 17 19.6 226 242 215 244 273 30.1 -

Source: UN comtrade.

Table A2: China's 2012 Imports of Wastepaper by Grade (Mt pa)

T T
172 32 55

Other 5.3 2.5 13.3
Total Wastepaper Imports 30.1 - 85.5

Source: UN comtrade.

Table A3: China's Wastepaper Import Prices by Grade: 2002-2012 (USD/t)

Unbleached
Hest 13605

Bleached
Chemical

146.37  148.35 143.92 18344 22399 137.96 225.11 2602 21552  6.34%

96.49 12917 155.66 19273 19236 238.75 312.83 14024 31054 31453 255.85 10%

Mechanical

Pulp 103.89 13311  143.42 148 14278  181.71  250.32 2602 213.84 25279  202.51 7%

Other 9066 11547 119.23 12331 12336 16218 208.11 128.71 19745 23367 186.17 7%

Total
IESE LI 106.54 131.23 140.32 14423 140.03 17914 229.56 138.02 219.82 255.43  208.66 7%
Imports

Source: UN comtrade.



Table A4: Total Wastepaper Imports by Country: 2002-2012 (Mt pa)
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Table A5: China's Pulp Imports: 2002-2012 (kt pa)

0, 0,

Mechanical -23% 0.1%

Efl;o"””g 268 200 204 396 526 499 851 963 1445 1579  23%  96%
ﬁﬂ:ghate 4475 4938 6031 6258 6397 6768 7812 11331 8873 11705 13345  12% 81.1%
Sulphite Pulp 54 49 67 41 51 4 40 59 35 93 0 3% 02%
Semi-

Mechanical 357 644 752 87 97 983 1,040 1288 1365 1342 1405  15%  8.5%
Pulp

Recovered 32 5 103 72 77 87 58 97 70 91 8 10%  05%
Material Pulp

Total 5264 6,033 7319 7593 7,050 8460 9519 13674 11367 14434 16463  12%  100%

Source: UN comtrade.



Table A6: China's Bleached Kraft Pulp Imports by Country: 2002-2012 (kt pa)

Origin 2007 | 2008 Btl- 1 h
Country mmmmm. pa_| (2012
726

840 1,084 1223 1250 1223 1,334 1577 1596 2,695 2,662 14%  19.9%

Canada

WGECEW 1,129 1,180 1,360 1,344 1173 1,038 1211 1,228 991 1,385 1,577 3% 11.8%

w
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SN
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©
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856 852 892 882 896 953 964 869 1016 1030 1%  7.7%
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589 486 667 77 637 1,042 1176 1,904 967 1257 1,576 1% 11.8%

91 103 97 84 201 202 257 339 331 585 786 24%  5.9%

Other 328 436 551 638 617 660 1,703 1,533 1,141 1433 1,641 18% 12.3%

Total 4,475 4938 6,031 6258 6397 6,768 7,812 11,331 8,874 11,706 13,345 12% 100%

Source: UN comtrade.

Table A7: China's Semi-Chemical Pulp Imports by Country: 2002-2012 (kt pa)
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Table A8: China's Imports of Hardwood Pulpwood 2002-2012 (kbdmt)

EAICICICICCICICICICIT
1,245 2,528 3,141 3,497 46%
49 254 172 277 202 68 212 657 645 954 827 11%
0 0 0 0 3 0 3 4 83 30 14 1%
0 0 60 60 0 0 8 9 4 91 94 24%
0 0 0 79 169 359 64 383 639 982 1,025 14%
1 3 17 8 0 0 8 9 4 91 94 1%

2 23 1 42 52 28 4 67 1) 156 275 3%

52 280 303 871 895 1,140 1,056 2,766 4632 6,565 7,580  100%

Source: UN comtrade.
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A global platform for transparent information
on ecosystem service payments and markets
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Protecting watershed services through markets and
incentives that complement conventional management

Forest Trade & Finance

Bringing sustainability to trade and financial
investments in the global market for forest products

BBEP

Business and Biodiversity Offsets Program, developing,
testing and supporting best practice in biodiversity offsets
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to engage in emerging environmental markets
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strengthening their territorial rights
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MARES
Using innovative financing to promote the
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Public-Private Co-Finance Initiative

Creating innovative, integrated, and efficient financing
to support the transition to low emissions and zero
deforestation land use

Learn more about our programs at www.forest-trends.org



