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Abstract  

This technical report compares carbon dioxide emissions from the production of freesheet coated paper in the 

Chinese paper industry with the same paper produced by NewPage Corporation, the largest North American 

manufacturer of coated paper products.  By analyzing the supply chains for the Chinese and NewPage 

manufacturing facilities, the report highlights differences in the carbon burden based on two key components of 

the lifecycleτcarbon dioxide emissions from transportation and energy in pulp and paper production.  The carbon 

ōǳǊŘŜƴ ŦǊƻƳ ǘƘŜǎŜ ǘǿƻ ŎƻƳǇƻƴŜƴǘǎ ŦƻǊ ŎƻŀǘŜŘ ŦǊŜŜǎƘŜŜŜǘ ǇŀǇŜǊ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ /ƘƛƴŀΩǎ ƛƴŘǳǎǘǊȅ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ 

ƘƛƎƘŜǊ ǘƘŀƴ ŦƻǊ bŜǿtŀƎŜΩǎ ŎƻŀǘŜŘ ŦǊŜŜǎƘŜŜǘ ǇŀǇŜǊΦ  Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ǘƘƛǎ ǎǘǳŘȅ ƛǎ ŀ ǇŀǊǘƛŀƭΣ ŎƻƳǇŀǊŀǘƛǾŜ 

lifecycle inventory of carbon dioxide emissions in coated freesheet paper.  The study also reviews emerging science 

on carbon pooling given varying forest types and harvesting practices, and offers the methodological building 

blocks for how fiber acquisition might be modeled for the comparison.  We find that the fiber acquisition 

component has substantial implications for accounting for the carbon burden in both supply chains. 

Preferred Citation:  Robert O. Vos and Josh Newell. 2009. A Comparative Analysis of Carbon Dioxide Emissions in 

Coated Paper Production: Key Differences between China and the U.S.  Center for Sustainable Cities, University of 

Southern California, Los Angeles, California.  
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Executive Summary  

This report provides a comparison of carbon dioxide emissions from the production of coated freesheet paper in 

the Chinese paper industry with coated freesheet paper produced by United States (U.S.)-based NewPage 

Corporation, the largest coated paper manufacturer in North America.  The study tests the hypothesis that carbon 

dioxide emissions inherent in the production of coated freesheet paper vary greatly depending on where and how 

it is produced, where the raw materials used to make it are extracted and processed, and where it is sold.  The 

results of the study provide evidence that the distribution of production locations in each supply chain makes a 

significant difference in the overall emissions of carbon dioxide (CO2).  

The research presented in this report focuses on three aspects of spatial differences in the production of coated 

paper that are hypothesized to be different between China and the U.S. These three are as follows: integrated vs. 

non-integrated pulp and paper production; the fuel mix of direct and indirect energy used in pulp and paper 

production; and long versus short transportation distances.  The magnitude of differences between the supply 

chains are estimated using models created for two stages in the lifecycle in each supply chain:  transportation of 

fiber and finished paper and energy used in pulp and paper production.   

Carbon release from forestry due to fiber acquisition is a crucial emerging issue in calculating the carbon burden of 

paper products.  It is also likely that emissions of greenhouse gases (GHGs) from forestry vary by the geographical 

distribution of the supply chain, depending upon forest types and harvest or plantation practices.  The final section 

of the report includes an extensive discussion of this issue in the context of these two supply chains. 

The report is organized with opening sections giving an overview of the supply chains for China and NewPage and 

delimitation of the study scope.  Next are sections for each of the two emissions models: transportation and pulp 

and paper production, followed by a section discussing carbon loss from forestry.  Each of these sections are 

summarized below. 

1. Overview of the Chinese and U.S. Coated Paper Industries 

China is now the second largest producer of paper, after the U.S., and coated paper is one of the fastest growing 

segments of this sector. Lƴ /ƘƛƴŀΣ !ǎƛŀ tǳƭǇ ŀƴŘ tŀǇŜǊΩǎ ό!ttύ DƻƭŘ 9ŀǎǘ tŀǇŜǊ Ƴƛƭƭ ƛǎ ōȅ ŦŀǊ ǘƘŜ ƭŀǊƎŜǎǘ ǇǊƻŘǳŎŜǊΦ  

APP produced about 15% of the total production of coated papers of all types in China in 2008.  NewPage 

Corporation is the largest manufacturer of coated paper (of all types) in North America with approximately 35% of 

2008 North American production capacity, followed by Verso Paper (17%) and Sappi Corporation (14%). China is 

ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ƛƳǇƻǊǘŜǊ of pulp.  In 2007, /ƘƛƴŀΩǎ ǘƻǇ ǎƛȄ ǇǳƭǇ ǇǊƻǾƛŘŜǊǎ were as follows: Canada (20% of the 

total), Indonesia (18%), Brazil (14%), Russia (14%), the United States (11%), and Chile (10%).  The wood supply 

structure for bŜǿtŀƎŜΩǎ ŦŀŎƛƭƛǘƛŜǎ is primarily locally sourced.  Most fiber is sourced by harvesting wood from 

managed native forests within approximately a 100 mile radius of each facility, with approximately 10% of 

bŜǿtŀƎŜΩǎ ǘƻǘŀƭ ŦƛōŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƳǇƻǊǘŜŘ ŀǎ ǇǳƭǇ ŦǊƻƳ /ŀƴŀŘŀ όōŀǎŜŘ ƻƴ нллт ŘŀǘŀύΦ The use of recycled fiber 

in production of coated paper of all types is small in both the U.S. and Chinese supply chains.  For example, 

recycled fiber made up 3% of total fiber for NewPage in 2007.  For the Chinese supply chain, the figure is 7%.   For 

coated freesheet paper, industry data for both supply chains revealed virtually no use of recycled fiber.  Thus, the 

study focuses on fiber inputs of wood and pulp. 
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2. Study Scope and System Boundary 

This study is structured as a partial comparative lifecycle inventory of carbon dioxide emissions.  It is not a full 

άŎŀǊōƻƴ ŦƻƻǘǇǊƛƴǘέ ƻŦ ǘƘŜ ŎƻŀǘŜŘ ŦǊŜŜǎƘŜŜǘ ǇǊƻŘǳŎǘ ƛƴ ŜƛǘƘŜǊ ǎǳǇǇƭȅ ŎƘŀƛƴΦ ¢ƘŜǊŜ ŀǊŜ ƴǳƳŜǊƻǳǎ ǎǘŀƎŜǎ ŀƴŘ 

elements in the full lifecycle of coated freesheet paper that are not analyzed in this study (see Table 2.1).  As noted 

above, among the most prominent of these is carbon dioxide emissions associated with land use change, such as 

timber harvest due to fiber acquisition.  Additional basic scientific research is needed to make an accurate 

comparison of these emissions across the two supply chains.  There are also several other lifecycle stages and 

elements that are excluded.  Omission is due to data unavailability or suitability to the purpose of the study.  For 

several of these elements, it seems likely that the processes and carbon dioxide emissions differ little between the 

two supply chains. Throughout the study, comparisons are drawn using the same data sources to characterize 

energy use as well as emission factors for both supply chains.  This ensures that the comparison is not rendered 

inaccurately due to higher data resolution for one supply chain.  Although, it is important to note the study does 

not refer to the entire U.S. industry; rather it focuses solely on the carbon dioxide emissions associated with 

bŜǿtŀƎŜΩǎ ǇǊƻŘǳŎǘƛƻƴΦ 

3. Transport  

The research includes a study of CO2 emissions from transportation in each supply chain.  The study includes 

transportation of pulp to paper mills, and of finished paper from paper mills to Los Angeles, CA, a major U.S. point 

of purchase.  Overall, there is more transport of materials in the Chinese supply chain, because pulp comes from all 

over the world, and the Chinese paper mills are far from U.S. markets.   For example, pulp travels on average over 

5,000 miles to the mills in China compared to about 1,500 miles for the U.S. mills.  The transportation study does 

not include emissions from the transport of chemical and other non-fiber additives or wood fiber to the pulp mills.  

Instead, it focuses on transport of two of the principal constituents in the supply chains: pulp and finished paper. 

Both are areas where we expected significant differences between the two supply chains. 

Findings  

Emissions of carbon dioxide from transportation for the Chinese coated paper industry are about eight times 

higher than for NewPage coated paper.  Estimated carbon dioxide emissions from transportation for coated 

freesheet paper delivered to the Port of Los Angeles totals 187 Kg of CO2 per finished metric ton (FMT) for the 

Chinese industry and 23 Kg of CO2 per FMT for NewPage.  It is important to note, however, that transportation 

emissions are much smaller than emissions from pulp and paper production. 

4. Pulp and Paper Production  

Previous studies conclude that the major component of CO2 emissions in the paper lifecycle is found in the 

production/use of process steam (heat) and electricity in pulp and paper manufacturing (Gower, 2006; NCASI, 

2005).   This study compares the U.S. and Chinese supply chains with models of energy and fuel use based on 

global industry data.  Emission factors used to calculate carbon dioxide emissions from the burning of fossil fuels 

ŀŎǊƻǎǎ ǘƘŜ Ǝƭƻōŀƭ ǎǳǇǇƭȅ ŎƘŀƛƴ ŀǊŜ ŀƴŀƭƻƎƻǳǎ ǘƻ ǘƘƻǎŜ ǳǎŜŘ ƛƴ ǘƘŜ Lt//Ωǎ нллс ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ƴŀǘƛƻƴŀƭ ŜƳƛǎǎƛƻƴǎ 

inventories. 
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Finding s 

The NewPage carbon footprint from embedded energy in manufacturing is about 42% lower than the footprint for 

the Chinese manufacturing: 1,432 Kg of CO2 per FMT for the U.S. (NewPage) vs. 2,478 Kg of CO2 per FMT for China. 

Results confirm the importance of the fuel mix in driving the carbon footprint for embedded energy in 

manufacturing coated freesheet paper, as well as efficiency gains with higher levels of integrated pulp and paper 

ǇǊƻŘǳŎǘƛƻƴ ƛƴ ǘƘŜ ¦Φ{Φ  /ƘƛƴŀΩǎ ŜȄǘŜƴŘŜŘ ǎǳǇǇƭȅ ŎƘŀƛƴ ŦƻǊ ŎƻŀǘŜŘ ǇŀǇŜǊ Ƴanufacturing uses more energy overall, 

and has much more coal fuel in its production.  The U.S. (NewPage) supply chain uses less energy overall, and has 

more biomass energy available for production. Cleaner fuels like natural gas displace the use of coal.  When coal is 

used, co-firing with biomass sources makes it much more efficient with respect to CO2 emissions.  Also, when 

electricity is used from the grid, energy sources in the U.S. grid are less carbon intensive than for grid electricity in 

China. 

 

 

Figure 0.1  Comparison of Carbon Dioxide Emissions for Coated Freesheet Paper Production 

 

5. Fiber Acquisition  

Forests play an important role in stabilizing the global climate. Both the types of forests and forest management 

practices vary substantially between the two supply chains.  As forests are harvested and/or replanted, or 

ƘŀǊǾŜǎǘŜŘ ŀƴŘ ŎƻƴǾŜǊǘŜŘ ǘƻ ƻǘƘŜǊ ƭŀƴŘ ǳǎŜǎΣ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŜȄƛǎǘǎ ŦƻǊ ǘƘŜ ƴŜǘ ǊŜƭŜŀǎŜ ƻŦ DIDΩǎ ƛƴǘƻ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜΦ  

In this section of the study, we discuss the variables that would need to be accounted for to accurately model and 

compare the carbon loss due to timber harvest for two supply chains. The carbon burden hinges on many factors, 

including harvest practices, plantation management, and the types of forests that are impacted.  This section also 

provides the foundations for building a general methodology to account for these factors at the product level.  

Two key issues highlighted are considerations regarding spatial and temporal scales that should be incorporated 

into the model. 
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6. Conclusions and Future Research  

This study reveals that not all papers are created equally. The geography of paper production matters a great deal 

for the environment. The supply chainǎ ŦƻǊ /ƘƛƴŀΩǎ ƛƴŘǳǎǘǊy produce larger emissions of carbon dioxide, primarily 

from fuel used to produce the pulp and the paper (see Figure 0.1).  More research is needed to understand how 

ǘƘŜ ƎŜƻƎǊŀǇƘȅ ƻŦ ǇŀǇŜǊ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ŎƻƴǎǳƳǇǘƛƻƴ ŀŦŦŜŎǘǎ ǘƘŜ Ŧǳƭƭ άŎŀǊōƻƴ ŦƻƻǘǇǊƛƴǘέ ŀƴŘ the overall 

environmental burden (on a total lifecycle basis).  
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1. Overview of the Coated Paper Industry in China and the U.S.  

{ƛƴŎŜ мффлΣ /Ƙƛƴŀ Ƙŀǎ ŀŎŎƻǳƴǘŜŘ ŦƻǊ ƳƻǊŜ ǘƘŀƴ рл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƻǾŜǊŀƭƭ ƎǊƻǿǘƘ ƛƴ ǇŀǇŜǊ ŀƴŘ ǇŀǇŜǊōƻŀǊŘ (Barr 

and Demawan, 2005). China is now the second largest producer of paper, after the U.S., and coated paper is one of 

the fastest growing segments of this sector. Figure 1.1 shows the top Chinese coated paper manufacturers in terms 

of metric tons produced.  

 

Figure 1.1  Major Coated Paper Manufacturers in China, 2007 

Sources: Map by Authors/Data from World Resources Institute, 2007; RISI, 2007: ESRI, 2007.  

Note: Production figures are in metric tons. Frontier Forests refer to forests that are largely intact natural forests as defined by 

the World Resources Institute. 
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Lƴ /ƘƛƴŀΣ !ǎƛŀ tǳƭǇ ŀƴŘ tŀǇŜǊΩǎ ό!ttύ DƻƭŘ 9ŀǎǘ tŀǇŜǊ Ƴƛƭƭ ƛǎ ōȅ ŦŀǊ ǘƘŜ ƭŀǊƎŜǎǘ ǇǊƻŘǳŎŜǊΦ  APP has a capacity of 

approximately 2.8 million metric tons of coated paper in 2007 or about 15% of the total production of coated 

papers of all types in China (Resource Information Systems Incorporated (RISI), 2007).  No other single producer 

accounts for more than 10% of the total. CƛƎǳǊŜ нΦн ƛǎ ŀ ƳŀǇ ƻŦ ǘƘŜ ƭƻŎŀǘƛƻƴǎ ƻŦ !ttΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŦŀŎƛƭƛǘƛŜǎΦ 

 

Figure 1.2  Geographic Distribution of APP's Major Pulp and Paper Mills in Asia 

Sources: Map by Authors/Data from World Resources Institute, 2007; RISI, 2007: ESRI, 2007.  

Note: Production figures are in metric tons. 

 

To compare the Chinese and U.S. coated paper supply chains, this study focuses on production at NewPage 

Corporation, the largest coated paper manufacturer in North America. NewPage has a total annual production 

capacity of approximately 3.3 million short tons of coated paper, which represents approximately 35% of 2007 

North American production capacity. Verso Paper represents about 17% of the total, followed by Sappi 

Corporation at about 14% (Resource Information Systems Incorporated (RISI), 2007 and  NewPage Internal 

Numbers).  For this study we focused on six facilities that made coated freesheet paper in 2007.  These facilities 

are generally located in the upper Midwest and Northeast in the vicinity of working forests.   One note of caution: 
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this study should not be viewed as representative of the entire U.S. coated paper industry, because we focused on 

one company, and further on only the facilities of that company that make coated freesheet paper.  However, 

NewPage is a large enough producer to make for meaningful analysis as compared to the industry in China.  

Throughout this study, figures for coated paper manufacturing in China and the U.S. are drawn from an analysis of 

industry software called Cornerstone produced by RISI (2007).  In its flow sheets, Cornerstone tracks inputs to 

production and outputs by facility, in a materials balance framework.  Data were extracted from the flow sheets 

for total output of coated papers of various types, and also for inputs to each type.   Although Cornerstone does 

not include a complete list of every paper producer, it is the most thorough data available for the industry on a 

global scale. The data used in this study represent annual production for 2007. 

Fiber  Supply Structure  - China 

The rise of the Chinese paper sector has transformed an industry once consisting of numerous small-scale pulp 

mills that were heavily reliant on non-wood fibers to one that now imports large quantities of pulp and wastepaper 

to feed huge, modern mills (Vickers Securities, 2005). Slightly less than 50% of the fiber supply (pulp and 

wastepaper) used by Chinese paper producers comes from imports (Figure 1.3), including 33% from waste (or 

recovered) paper, 14% from wood pulp, and a small percentage from non-wood pulp.  

 

Figure 1.3  Breakdown of China's Paper Supply Sources, 2005 

Source: UN Comtrade 

 

Domestically produced wood pulp currently provides about 8% of CƘƛƴŀΩǎ ǇŀǇŜǊ ǎǳǇǇƭȅ ǎƻǳǊŎŜΦ /Ƙƛƴŀ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ 

9th largest wood pulp producer, with about 70% of total production coming from large mills less than 10 years old 

(Wood Resources International and Seneca Creek Associates, 2007).  Information on domestic wood supplied to 

Chinese pulp mills is difficult to obtain, but an estimated two-thirds is coming from domestic plantations. The rest 

is uncertain. Suspiciously sourced wood fiber is likely to account for at least 10% according to Wood Resources 

International. Imported chips represent at least 6% of the wood fiber consumed in the production of domestically 

produced wood pulp, with the two largest suppliers being Australia and Vietnam.  

/Ƙƛƴŀ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ƛƳǇƻǊǘŜǊ ƻŦ ǇǳƭǇΦ  ¢ƘŜ /ƘƛƴŜǎŜ ƎƻǾŜǊƴƳŜƴǘ Ƙŀǎ ǘŀƪŜƴ ǎǘŜǇǎ ǘƻ ǊŜŘǳŎŜ ǘƘƛǎ ǊŜƭƛŀƴŎŜ ōȅ 

subsidizing the development of fast-growing plantations. China has approximately 1.65 million hectares of 

eucalyptus plantations, with many of them located in /ƘƛƴŀΩǎ ǎƻǳǘƘŜŀǎǘŜǊƴ ǇǊƻǾƛƴŎŜǎ (American Forest & Paper 
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Association, 2004). The government has allocated an additional 5.8 million hectares for plantation development 

over the next decade and provides an array of subsidies to this industry (Barr et al., 2005). 

These efforts notwithstanding, analysts generally concur that the Chinese paper industry will remain heavily reliant 

on imported pulp, woodchips, and recovered paper for at least the next decade (Barr et al., 2005).
1
 Dennis Neilson, 

director of New Zealand forestry consulting firm Dana, notes that the plantation program is far behind schedule 

and that the growth rates for poplar trees have been so poor that the government is now discouraging planting of 

ǘƘŀǘ ǎǇŜŎƛŜǎ ŀƭǘƻƎŜǘƘŜǊΦ hǘƘŜǊ ŎƘŀƭƭŜƴƎŜǎ ƛƴŎƭǳŘŜ ŀ ƭƻƎƎƛƴƎ ōŀƴ ǘƘǊƻǳƎƘƻǳǘ Ƴƻǎǘ ƻŦ /ƘƛƴŀΩǎ ƴŀǘǳǊŀƭ ŦƻǊŜǎǘǎ ŀƴŘ ǘƘŜ 

emergence of low-cost pulp from regions like Brazil and Indonesia.  

Coated paper manufacturing in China is particularly reliant on imported wood fiber because unlike other types of 

paper manufacturing in China, it uses very little recycled paper or low quality (vegetable) fiber.  Also, only one 

facility in China (Jiangxi Chenming Paper Co.) uses any wood directly in its production process.  The use of this 

wood as a feedstock is very small relative to the use of pulp at this plant and all the others in China.  There is also a 

slight amount of straw being used in some of the production. 

Of the total fiber supply for making coated paper in China, only 7% comes from wastepaper. Given that China 

imports a large quantity of recycled paper, it is likely that a significant share of this fiber is also imported.  Table 1.1 

gives the breakdown for the major fiber sources for coated paper in China.  There is essentially no recycled fiber 

reported in the Cornerstone flow sheets for coated freesheet paper, the focus of this study.  Overall, coated paper 

manufacturing in China relies upon imported and, to a lesser extent, domestic production of pulp.  The fiber used 

for coated freesheet paper manufacturing is either BHKP or BSKP.  Thus, analysis of the supply chain for China in 

this study focuses on these two major constituents. 

Table 1.1 Major Fiber Sources for Coated Paper (all types) in China 

Major Fiber Sources ADMT/ 
per day 

% of Feedstock 

Bleached Hardwood Kraft Pulp 4367 64% 

Bleached Softwood Kraft Pulp 1496 22% 

Bleached Chemical Thermo-Mechanical Pulp
 2
 481 7% 

Sorted Office Papers 208 3% 

Old Newspapers 281 4% 

Total Fiber Sources 6833 100% 

 Source: AuthorsΩ analysis of RISI, 2007. 

 

 

                                                                 
1
 UPM's 350,000 metric ton paper mill in Changhsu, China relies on imported pulp, now primarily from Uruguay and before from 

Indonesia, Finland and Canada. The company pulled out of a joint venture to build a pulp mill and establish plantations in 

Guangdong province in November 2004 (Barr et. al, 2005).  

2
 There are also about 7% of inputs to coated paper from bleached chemical thermo-mechanical pulp.  This type of pulp is 

reported only at the APP plant.  More than 80% of this type of pulp is produced in Canada.  However, because it is small part of 

the major inputs, and because we had no specific data on the location of production, we excluded it from further analysis. 
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Pulp i mport  structure  

The analysis of the Chinese import structure focuses exclusively on BHKP and BSKP, by far the most important fiber 

materials in coated paper. /Ƙƛƴŀ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜst importer of pulp. Table 1.2 shows pulp imports, from 2002 

to 2006, by type of pulp.  Sulfate pulp, which totals about 80 percent of all imported pulp, includes BHKP and BSKP. 

/ƘƛƴŀΩǎ top six pulp providers are as follows: Canada (20% of the total), Indonesia (18%), Brazil (14%), Russia (14%), 

the United States (11%), and Chile (10%).  Figure 1.4 shows ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ .IYt ŀƴŘ .{Yt ǇǳƭǇ 

mills. 

Table 1.2  /ƘƛƴŀΩǎ tǳƭǇ LƳǇƻǊǘǎΣ нллн-2006 (kilotons per year) 

Grade  2002  2003  2004  2005  2006  % +/- pa  % (2006)  

Mechanical Pulp  146  89  76  60  71  -17%  0.9%  

Dissolving Pulp  200  269  290  294  393  18%  4.9%  

Sulfate Pulp  4,475  4,937  6,034  6,258  6,406  9%  80.4%  

Sulfite Pulp  54  50  67  41  51  -1%  0.6%  

Chemi-Mechanical Pulp  357  644  751  868  967  28%  12.1%  

Recovered Material Pulp  32  45  102  72  77  24%  1.0%  

Total  5,265  6,034  7,319  7,592  7,965  11%  100%  

Source: World Trade Atlas, Global Trade Information Services (GTIS) 
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Figure 1.4  Major Pulp Mills across the Globe, 2007 

Sources: Map by Authors/Data from World Resources Institute, 2007; RISI, 2007.  

 

Bleached Hardwood Kraft Pulp (BHKP)  

5ǊƛǾŜƴ ōȅ ǊŀǇƛŘƭȅ ŜȄǇŀƴŘƛƴƎ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ōƻƻƪǎ ŀƴŘ ƳŀƎŀȊƛƴŜǎΣ ŀŘǾŜǊǘƛǎƛƴƎΣ ŀƴŘ ŎƻǇȅ ǇŀǇŜǊΣ /ƘƛƴŀΩǎ ƛƳǇƻǊǘǎ ƻŦ 

BHKP have grown enormously over the past decade (Barr et al., 2005). BHKP imports rose from 123,000 tons in 

1995 to about 3.1 million metric tons in 2007. As shown in Figure 1ΦпΣ ƻǾŜǊ тр҈ ƻŦ /ƘƛƴŀΩǎ .IYt ƛƳǇƻǊǘǎ ŎƻƳŜ 

from three countries: Indonesia (35% of the total), Brazil (27%), and Chile (14%). 


