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1. Executive Summary
The impact of the EU Emissions Trading Scheme (ETS) on the competitiveness of European firms
has been widely debated between policy makers and industry. It is difficult to ascertain with
certainty the extent to which European firms are at a competitive disadvantage, given that trade
patterns and investment decisions are the product of a complex mix of factors. However, the
European Commission accepts that certain sectors or sub-sectors based upon their trade intensity
and value at stake require measures, such as the allocation of free allowances in Phase III, to
protect against any competitive disadvantage resulting from their involvement in the EU ETS. The
aim of this study is to provide an overview of the production output, specific emissions and trading
patterns of the pulp, paper and paperboard sectors at the disaggregated product level in order to
determine whether certain products require special consideration when designing policies to
improve the competitiveness of European firms and to prevent carbon leakage.


Production output
-

-



Specific emissions
-

-



The global production of pulp has increased from 171 million tonnes in 2005 to 189
million tonnes in 2010. The global production of paper and paperboard has also
experienced growth during this time period (i.e. from 364 million tonnes in 2005 to 394
million tonnes in 2010).
It is interesting to note that pulp, paper and paperboard production remained relatively
stable for the EU27 during this time period, whilst more considerable growth in pulp,
paper and paperboard production was experienced by China. Brazil’s influence in the
industry is also increasing, especially with regard to pulp production.

The specific emissions associated with the pulping process vary depending upon the
production route (i.e. mechanical or chemical). Direct emissions from best practice
mechanical and chemical pulping processes are minimal due to the recovery of excess
heat from the process. The mechanical pulping process requires relatively high
electricity consumption, which results in indirect emissions. However, the utilisation of
best practice in plants (i.e. CHP units) will limit these indirect emissions.
The more processing steps that are required to produce paper and paperboard
products the greater the specific emissions.

Trading patterns
-

-

The trade flow of the EU27 between 2005 and 2010 is characterised by a high import
value of pulp products from countries such as the USA and Brazil and a high export
value of recovered paper to China. The trade flow identified illustrates the comparative
advantages of third countries (i.e. labour costs, trade tariffs) in this sector and the
comparative disadvantages of the EU27 (i.e. biomass availability).
The trade flow of the EU27 between 2005 and 2010 is characterised by low import and
high export values of paper and paperboard products such as coated paper and
paperboard products to the USA, China, Switzerland and the Russian Federation. The
trade flow identified illustrates the comparative advantage of the EU27 (i.e. more
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efficient production technologies, skilled labour) in the production of paper and
paperboard products.
Given the basic hypothesis that trade intensive and energy intensive products are more exposed
to carbon leakage risk, the trade intensity of each pulp or paper and paperboard product was
calculated based on PRODCOM data and was subsequently compared, where possible, to the
product benchmarks on specific emissions that were applied in the EU ETS benchmarking exercise.
The main findings from the analysis included that:
-

The product benchmarks adopted under the EU ETS for pulp products are close to zero,
whilst paper and paperboard products are grouped around 0.3 t CO2 / t of product. This
illustrates that the difference between specific emissions for the different pulp, paper and
paperboard products are rather low and the difference in trade intensity of the different
sub-products can therefore not be explained by a difference in specific emissions as the
benchmarks are all very comparable.

The high trade intensity of pulp, paper and paperboard products can be explained by the limited
biomass available in Europe. In paper production, the EU27 is importing low quality products such
as newsprint and is exporting high quality products such as coated paper. This illustrates that the
trade intensity indicator is not capable of tracking these additional aspects (i.e. such as domestic
resource availability, relative prices of input factors) and thus does not suffice to assess
competitiveness aspects. In the case of pulp, paper and paperboard products the trade intensity
indicator rather appears to illustrate a market effect independent of carbon pricing (i.e. the EU
importing raw materials and low quality products and exporting high quality products). Therefore
it should be considered in further research the need to develop a methodology to correct the
trade intensity of these two sectors to account for additional economic mechanisms. This may
include assessing the relation of domestic production and exports/imports on a product level and
assessing the relative costs of input factors to production.
The assessment of the sector’s exposure to carbon leakage is limited by data constraints at the
product level with regard to GVA and emissions data. It is acknowledged that the use of emission
benchmarks fails to represent actual emissions and therefore the potential cost of carbon pricing
for pulp, paper and paperboard firms. However, the aim of this paper is to focus attention on
where different datasets can improve our understanding of the carbon leakage risk. It is evident
from the analysis in this paper that actual emissions data at the product level is urgently required
to complete a comprehensive assessment of the competitiveness issues associated with carbon
pricing.
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2. Introduction
Paper and paperboard products are frequently used on a daily basis in a range of applications
varying from the manufacture of fine coated paper for writing to kraft paperboard for packaging
requirements. The distinction between paper and paperboard is primarily based on the weight of
the product, however grades of paper and paperboard product can also be further categorised
according to colour (i.e. unbleached or bleached), usage (i.e. industrial, cultural or food), raw
material (i.e. wood or recycled), surface treatment (i.e. coated or uncoated) and finish (i.e. fine,
calendered, machine finished or glossed). The sector is therefore characterised by a high number
of products, which depend considerably upon the raw material used (i.e. wood or non-wood pulp)
and the production process applied (i.e. mechanical pulping or chemical pulping). Given that pulp,
paper and paperboard products are globally traded and are associated with energy intensive
production processes; there is a genuine anxiety from the industry that the sector will be
increasingly exposed to competitiveness concerns through both direct and indirect cost increases
as a consequence of the European Union Emissions Trading Scheme (EU ETS).
The extent to which the additional carbon cost of the EU ETS reduces the competitiveness of
European pulp, paper and paperboard producers is uncertain. On the one hand, production costs
(i.e. materials, energy, labour, capital costs) by region varied considerably prior to the introduction
of the EU ETS and the additional cost of carbon in Europe may be less significant than, for
example, the impact of subsidised energy prices in third countries. On the other hand, there is a
risk that the additional direct and indirect carbon cost of the EU ETS may (a) in the short term
reduce the international market share of European products and (b) in the longer term
significantly influence investment decisions resulting in the relocation of pulp, paper and
paperboard producers from the EU to third countries. The ability of European firms to ‘pass
through’ the additional carbon costs to consumers strongly influences their level of
competitiveness, which depends upon the structure of the market and the elasticity associated
with the supply and demand of a product (De Bruyn et al, 2010). From an environmental
perspective, the loss of international market share for European products or the relocation of
production capacity outside of the EU would result in carbon leakage and undermine the
effectiveness of the EU ETS. In order to prevent the leakage of carbon emissions from the
European pulp, paper and paperboard sectors to unregulated regions, firms in the sectors will be
compensated for the direct costs of the EU ETS in the third phase by the allocation of free
emission allowances based upon product benchmarking.
Given the future impacts of CO2 pricing, the focus of this study is to provide an overview of the
pulp, paper and paperboard sectors at the disaggregated product level to determine whether
certain products require special consideration when designing policies to improve the
competitiveness of European firms and to prevent carbon leakage. Following a brief description of
the production process of pulp, paper and paperboard products in Section 3, the identification of
key trading partners with the EU27 and the pulp, paper and paperboard products traded will be
outlined in Section 4. The trade intensity and value at stake indicators previously applied by the
Commission to compile a list of sectors ‘deemed to be exposed to a significant risk of carbon
leakage are summarised in Section 5 for the pulp, paper and paperboard sectors and attempts are
made to re-calculate the indicators at the disaggregated product level. The main findings from the
study and the data gaps that need to be addressed for further research are discussed in the
conclusion in Section 6.
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3. Overview of the pulp, paper and paperboard sectors
The production input for paper and paperboard products is pulp, which is sourced from wood and
non-wood fibres and manufactured using several processes that are associated with different
specific emissions. The production process for pulp, paper and paperboard is described in the
following chapter with additional information provided about the annual production for third
countries competing with the EU27 on world markets and information on the specific emissions
associated with pulp, paper and paperboard production.

3.1. Description of the production process
3.1.1. Pulp production process
An overview of the different processes associated with the production of pulp products is
provided in Figure 1. The quality and value of the pulp product depends upon the production
route (i.e. mechanical or chemical) and whether or not additional processes such as bleaching or
pulp drying are implemented. Given that pulp provides the input to the manufacture of paper and
paperboard products, the quality of the pulp determines what paper and paperboard products can
be manufactured.
Figure 1

Source:

Flow chart of the pulp production process

Öko Institut (2011); adapted from Phylipsen, et al. (1998)
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In order to prepare the wood for the pulping process it is necessary to first debark the wood and
to then chip it to a smaller size, which is associated with a low level of emission intensity.
Following the wood preparation, the pulping process is the next production step, and as Figure 1
shows, several production routes are used in the industry to produce wood pulp. It is necessary to
pulp wood in order to separate the fibres from each other and to also clean them of unwanted
residues. Pulping can be achieved using mechanical, chemical or combined chemical–mechanical
techniques (Schumacher and Sathaye, 1999).
In mechanical pulping ‘the cellulose fibres in the wood are usually separated by pressing logs
against wet grind stones or passing wood chips between counter-revolving grooved metal disks’
(World Energy Council, 1995). The energy use associated with the mechanical pulping process is
determined by the wood type used and the ‘freeness’ of the pulp, which refers to the fibre quality
and water retention. Table 1 illustrates that electricity use represents the main energy input into
the mechanical pulping process, with the electricity consumed mainly by the grinding of the
cellulose fibres in the wood. Given that only a fraction of the energy in the thermo-mechanical
pulping is actually used to separate the fibres, the heat generated in the process in the form of
steam and hot water can be recovered (Worrell et al, 2007). Although mechanical pulping is
considered to be both a simple and a cheap process, the disadvantage of this process is that wood
fibres are often damaged to a large extent. As a result of the lower fibre quality associated with
the mechanical pulping process, the demand for mechanical pulp product is mainly restricted to
newsprint applications (Phylipsen et al, 1998).
Table 1

World best practice final energy intensity values for stand-alone pulp mills (values
are per air dried metric tons)

Raw
Material

Product

Process

Non-wood

Market Pulp

Pulping

Fuel Use
for Steam
[GJ/Adt]
10.5

Wood

Market Pulp

Kraft

11.2

Wood
Wood

Market Pulp
Market Pulp

Sulfite
Thermomechanical

16.0

Paper

Recovered
Pulp

Source:

Worrell et al. (2007)

Steam
Exported
[GJ/Adt]
-4.2

-1.3
0.3

Electricity
Use
[kWh/Adt]
400

Electricity
Produced
[kWh/Adt]

640

-655

Total
[GJ/Adt]
7.7
11.1

700
2190

18.5
6.6

330

1.5

In chemical pulping wood chips are cooked in an aqueous solution at high temperature and
pressure. Figure 1 illustrates that the chemical pulping process uses two types of aqueous
solution. The Kraft process, which is more common, uses a sodium hydroxide and sodium sulfide
solution. While the sulfite process uses a mixture of sulfurous acid and bisulfite iron (Schumacher
and Sathaye, 1999).
In the Kraft process a waste stream of inorganic chemicals and wood residues is produced, which
is called black liquor. Black liquor is collected in evaporators and subsequently incinerated in heat
recovery furnaces, which are often connected directly to steam turbine cogeneration systems.
‘The wood residues provide the fuel, and the chemicals are separated as smelt, which is then
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treated to produce sodium hydroxide’ (World Energy Council, 1995). The energy recovery
associated with the Kraft process lowers the final energy intensity of Kraft pulp from a stand-alone
mill to 11.1 GJ per Adt (Table 1). Sulfite pulping is less frequently produced than kraft pulp and is
primarily used as a feedstock for the production of speciality papers. The demand for a high
quality end product requires the vast majority of the sulfite pulp to be bleached, which further
increases the energy intensity of the sulfite pulp. The sulfite process requires a higher fuel input
(16 GJ/Adt) and consumes more electricity (700 kWh per Adt) than the Kraft process (Table 1).
The advantage of both the Kraft and sulfite pulping processes is that chemicals are used to
dissolve the lignin without damaging the fibres. Therefore the chemical pulping process produces
high quality paper albeit with a reduced yield of only 40% to 60% of the weight of the dry wood
(World Energy Council, 1995). Chemical pulp products are often used to manufacture paper and
paperboard products that require strength such as paper bags and printing and writing papers. It
is important to acknowledge the role of recovered paper as an option for reducing the energy use
associated with the pulping process. As illustrated in Figure 1 the recovered papers are usually deinked before entering the stock preparation stage for the paper machine and are associated with
low levels of fuel input and electricity consumption.
3.1.2. Paper and paperboard production process
An overview of the paper and paperboard production process is provided in Figure 2. Mechanical,
chemical (Kraft and sulphite) and recovered pulps are the main inputs for paper production, which
can be broadly categorised into the following three processes:






Stock Preparation: ‘The stock preparation is based on the removal of impurities, the
conditioning of the strength properties of the fibres (refining) and the addition of
chemicals to aid the process and affect the final quality of the paper sheets (resins, wet
strength agents, colours, fillers)’ (IPPC, 2001).
Paper Machine: In the paper machine the paper is formed and most of the properties of
the paper are developed. The paper machine progressively removes water from the
suspension of fibres that enter the ‘head box’ by firstly pressing the ‘paper web’ and then
heating the ‘paper web’ using drying cylinders (IPPC, 2001).
Finishing and Coating: Depending upon the desired quality of the end product, the paper
can be finished with additional process units such as calenders and coaters (IPPC, 2001).
The paper can be smoothed and then the desired finish, thickness or gloss is applied.
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Figure 2

Source:

Flow chart of the paper and paperboard production process

Öko Institut (2011); adapted from Phylipsen, et al. (1998)

Tissue products represent the highest final energy intensity values for stand-alone paper mills with
a value of 10.5 GJ/Adt (Table 2). The additional process steps required after the paper machine
provide an explanation for the high energy intensity of the product. It is normally necessary for the
single layers of tissue products, which predominantly consist of either bleached chemical pulps or
de-inked recovered fibres, to be combined into a multi-layer product after the paper machine in a
separate unit (IPPC, 2001). During the tissue manufacturing process different drying technologies
can be applied for different products. For example, the conventional Yankee dryer or the
significantly more energy consuming Through-Air Drying process (i.e. where huge amounts of air
have to be heated) increases the energy intensity of the final product (IPPC, 2001).
Coated fine paper products, which are mainly made from chemical pulp, are also associated with a
high final energy intensity value of 10.4 GJ/Adt (Table 2). Following the paper making machine, a
layer of coating colour is applied to both sides of the paper web. These papers may be additionally
calendered to supply them with a dull or glossy surface. It is common practice for the coated
paper to be dried twice, once in the usual drying section of the paper making machine and again
after the application of the wet coating (IPPC, 2001). The additional process steps required to
finish the coated fine product considerably adds to the final energy intensity of the product. In
contrast, paper products that require less finishing such as uncoated fine paper and newsprint are
associated with lower final energy intensities of 9.0 GJ/Adt and 7.2 GJ/Adt respectively (Table 2).
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Table 2

World best practice final energy intensity values for stand-alone paper mills (values
are per air dried metric tons)

Raw Material

Pulp
Pulp
Pulp
Pulp
Pulp
Pulp

Source:

Product

Uncoated fine
[wood free]
Coated fine
[wood free]
Newsprint
Board
Kraftliner
Tissue

Process

Paper machine

Fuel Use for
Steam
[GJ/Adt]
6.7

Paper machine
Paper
Paper
Paper
Paper

machine
machine
machine
machine

Electricity Use
[kWh/Adt]

Total [GJ/Adt]

640

9.0

7.5

810

10.4

5.1
6.7
5.9
6.9

570
800
535
1000

7.2
9.6
7.8
10.5

Worrell et al. (2007)

3.2. Global production output
3.2.1. Pulp production output
The global production of wood pulp in 2010 was 189.2 million tonnes (FAO STAT, 2011). In 2010
the USA produced 50.3 million tonnes of pulp, which is equivalent to 27% of global production.
The EU27 produced approximately 41.2 million tonnes of pulp in 2010 (Table 3), accounting for
22% of global production. Furthermore, in 2010 the pulp produced in Canada and Brazil
represented 10% and 8% of global production respectively.
The global share of pulp production between the main producing countries or regions has
remained relatively constant during the period 2005 to 2010 (Figure 3). The USA has experienced a
slight decline in its global share of production falling from 28% to 27% during the period 2005 to
2010, with the majority of pulp produced via the chemical pulping Kraft process. Kraft pulp
accounted for 82% of the total pulp produced in 2010 in the USA (Figure 4). The EU27 has
increased its share of global production by 1 percentage point between 2005 and 2010 and is
characterised by a high share of pulp production via the mechanical pulping process. Mechanical
pulp represented 28% of the total pulp produced in 2010 in the EU27. Brazil has emerged as an
important player in the pulp market, with the country’s share in the global market increasing from
6% in 2005 to 8% in 2010 and it is expected that this growth will continue in the future (Figure 3).
Interestingly the production of non-wood pulp in China represents the majority of the country’s
total pulp production between 2005 and 2010(Figure 4).
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Table 3

Production output of pulp by country or region between 2005 and 2010

EU27
USA
China
Russian Federation
Canada
Brazil
Indonesia
Japan
Rest of the World
Total

2005

2006

40,017
55,064
17,126
7,053
25,480
10,461
5,587
10,884
22,040
193,712

42,587
53,974
18,991
7,063
23,611
11,345
3,682
10,921
22,483
194,658

2007
2008
['000 metric tonnes]
42,656
41,146
55,881
53,144
19,901
20,521
7,031
7,179
22,551
20,535
12,113
12,907
5,282
5,753
10,911
10,789
23,820
24,972
200,146
196,946

2009

2010

37,173
49,291
18,115
6,750
17,267
13,919
4,863
8,619
24,060
180,057

41,158
50,255
20,899
5,920
18,706
14,488
4,863
9,517
23,372
189,178

Note:

Wood pulp and other fibre pulp from the FAO dataset were aggregated to calculate
the total production output of pulp for the key countries or regions.

Source:

FAO STAT (2011)

Figure 3

Global share of pulp production by country or region between 2005 and 2010

100%
90%

Global share of production

80%
70%
60%
50%
40%
30%
20%
10%
0%
2005
EU27

2006
USA

China

2007

Russian Federation

2008
Canada

Brazil

2009
Indonesia

Japan

2010
Rest of the World

Note:

Wood pulp and other fibre pulp from the FAO dataset were aggregated to calculate
the total production output of pulp for the key countries or regions.

Source:

FAO STAT (2011)
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Figure 4

Production output of pulp by process between 2005 and 2010
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3.2.2. Recovered paper collection
The global collection of recovered paper in 2010 was 185.7 million tonnes (FAO STAT, 2011). Table
4 shows that in 2010 the EU27 collected 51.2 million tonnes of recovered paper, which is
equivalent to 28% of global collection (Figure 5). China collected approximately 43.8 million
tonnes of recovered paper in 2010 (Table 4) accounting for 24% of global collection. Furthermore
in 2010 the recovered paper collected in the USA represented 25% of the total collected globally.
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Table 4

Collection of recovered paper by country or region between 2005 and 2010

EU27
USA
China
Russian Federation
Canada
Brazil
Indonesia
Japan
Rest of the World
Total

2005

2006

51,004
45,058
25,124
2,100
2,700
3,438
1,163
22,320
21,354
174,260

52,919
46,602
30,224
2,050
2,851
3,497
1,163
22,825
26,023
188,155

2007
2008
['000 metric tonnes]
53,921
53,381
47,761
46,836
31,394
35,008
2,050
2,150
2,851
3,200
3,642
3,828
1,163
3,711
23,041
22,752
26,700
26,979
192,522
197,845

2009

2010

50,387
45,318
40,424
2,300
3,752
3,898
3,934
21,663
27,204
198,880

51,173
46,873
43,824
2,100
3,444
3,898
3,934
21,663
8,769
185,678

Note:

Recovered paper is included under the classification of pulp according to the FAO.

Source:

FAO STAT (2011)

Figure 5

Global share of recovered paper collection by country or region between 2005 and
2010
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Figure 6

Collection of recovered paper by country or region between 2005 and 2010
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3.2.3. Paper and paperboard production output
The global production of paper and paperboard in 2010 was 394.3 million tonnes (FAO STAT,
2011). Table 5 shows that in 2010 the EU27 produced 99.3 million tonnes of paper and
paperboard products, which is equivalent to 24% of global production (Figure 7). China produced
approximately 96.4 million tonnes of paper and paperboard products in 2010 (Figure 8),
accounting for 24% of global production. Furthermore, in 2010 the paper and paperboard
products produced in the USA represented 19% of global production.
The global share of paper and paperboard production between the main producing countries or
regions has remained relatively constant during the period 2005 to 2010, with the exception of
China that experienced a considerable increase in production levels. The global share of
production in China increased from 17% in 2005 to 24% by 2010 reflecting the increasing domestic
demand for paper and paperboard products in the country. In contrast, the global share of paper
and paperboard production in both the USA and the EU27 declined by 4 percentage points and 3
percentage points respectively over the time period (Figure 7). The EU27, China and the USA have
a similar distribution of paper and paperboard product output (i.e. printing and writing paper and
wrapping and packaging represent the majority of paper and paperboard production).
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Table 5

Production of paper and paperboard by country or region between 2005 and 2010
2005

2006

2007

2008

2009

2010

['000 metric tonnes]
EU27

97,786

101,352

101,441

97,622

86,064

94,382

USA

83,697

84,317

83,916

80,178

71,355

75,786

China

60,404

69,395

77,964

83,685

90,150

96,450

Russian Federation

7,126

7,434

7,581

7,700

7,373

7,282

19,498

18,189

17,367

15,789

12,823

12,733

Brazil

8,682

8,655

8,907

8,977

9,371

9,792

Indonesia

7,223

7,223

7,727

11,349

11,527

11,527

Canada

Japan

29,295

29,459

28,930

28,360

24,416

24,416

Rest of the World

49,517

52,666

52,255

58,613

59,501

61,980

363,229

378,690

386,088

392,273

372,581

394,348

Total

Note:

According to the CEPI (2010) the global production of paper and paperboard was
approximately 370 million tonnes in 2009.

Source:

FAO STAT (2011)

Figure 7

Global share of paper and paperboard production by country or region between
2005 and 2010

100%
90%

Global share of production

80%
70%
60%
50%
40%
30%
20%
10%
0%
2005
EU27

Source:

2006
USA

China

FAO STAT (2011)

2007

Russian Federation

2008
Canada

Brazil

2009
Indonesia

Japan

2010
Rest of the World

PRODUCT CLASSIFICATION AND ITS IMPLICATION ON COMPETITIVENESS AND CARBON LEAKAGE

Figure 8

Production of paper and paperboard by product between 2005 and 2010
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According to the CEPI (2010) the total production of European paper and
paperboard products in 2010 was approximately 96 million tonnes. Product
categories from the FAO (2009) database were selected to best match the dataset
provided by the CEPI.

Source:

FAO STAT (2011)

3.3. Emissions
3.3.1. Emissions from pulp production
The production of pulp is associated with CO2 emissions from both direct and indirect sources.
Direct CO2 emissions are caused by the combustion of fuel inputs for the mechanical and chemical
pulping production routes and ‘non-energy related emission sources, such as by-product CO2
emissions from the lime kiln chemical reactions’ (EPA, 2010). Unfortunately the direct emissions
from pulp production were not estimated as uncertainties about the fuel mix would make any
attempt to calculate this value for several countries or regions unreliable.
Indirect CO2 emissions result from the use of the electricity required for the production of pulp.
Indirect emissions are estimated in Figure 9 as bars for the key pulping producing countries or
regions. It is evident that the majority of the EU27’s indirect emissions in the production of pulp
originate from the mechanical process, which reflects the relatively high share of electricity
consumption associated with the production route compared to alternative processes (Figure 9).
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In 2010, mechanical pulping accounted for approximately 8.4 million tonnes of indirect CO2
emissions. In contrast, the kraft pulp production process was responsible for the majority of
indirect CO2 emissions from the USA. In 2010, indirect CO2 emissions from the Kraft pulping
process were approximately 13.4 million tonnes (Figure 9). In absolute terms, the indirect CO2
emissions from China are lower than both the EU27 and the USA due to the low levels of pulp
production as a consequence of resource limitations.
Figure 9

Indirect emission output from pulp production between 2005 and 2010
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The indirect emissions are estimated by multiplying the best practice benchmark for
electricity consumption per added dry tonne of pulp (Worrell et al. 2007) by the
specific emissions of the electricity supply (IEA, 2011) and the overall amount of
pulp produced (FAO, 2011).

Source:

FAO (2011); IEA (2011); Worrell et al. (2007): Öko-Institut Calculation (2011)

3.3.2. Emissions from paper and paperboard production
The production of paper and paperboard products is associated with CO2 emissions from both
direct and indirect sources. Direct CO2 emissions are caused by the combustion of fuel inputs.
Again, the calculation of direct emission for the production of paper and paperboard was
unfortunately not possible in this study due to the uncertainty regarding the use of fuel types by
producers for combustion processes.
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Indirect CO2 emissions result from the use of the electricity required for the production of paper
and paperboard products. Indirect emissions are represented in Figure 10 as bars for the key

paper and paperboard producing countries or regions. The following estimation should be
considered indicative as electricity benchmarks from the Worrell study were matched with the
broader paper and paperboard production categories defined by the FAO. It is evident that the
majority of the EU27’s CO2 indirect emissions in the production of paper and paperboard are from
writing and printing and wrapping and packaging products. This is due to the fact that these
product categories represent the majority of production volume and in the particular case of
printing and writing paper have relatively high electricity consumption. Interestingly, although the
production levels of both the EU27 and China are similar, the specific emissions of the electricity
varies considerably according to the IEA (2011) and therefore the indirect CO2 emissions from the
Chinese paper and paperboard sector are higher and continue to increase.
Figure 10

Indirect emission output from paper and paperboard production between 2005 and
2010
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According to the CEPI (2010) the total production of European paper and
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Source:

FAO (2011); IEA (2011); Worrell et al. (2007); Öko-Institut Calculation (2011)
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4. Trade flow analysis
The following section provides insights into the flow of pulp, paper and paperboard products
between countries and differentiated by product during the time period 2005-2010 with a
particular focus on EU27 trade. Firstly, the extent to which the EU27 imports or exports pulp,
paper and paperboard products is quantified to determine whether the region is a net importer or
exporter. Secondly, the main export destinations of the EU27 for pulp, paper and paperboard
products are outlined and third countries that compete with the EU27 on these export markets
are subsequently identified. Thirdly, the imports to and exports from the EU27 are determined for
the region’s main export destinations and this trade is differentiated by product.

4.1. Trade flow differentiated by product
4.1.1. Pulp and recovered paper by product
Firstly, it is evident that in terms of trade value, the EU27 imports considerably more pulp and
recovered paper products than it exports. On average the EU27 annually imported pulp and
recovered paper products valued at $6.2 billion between 2005 and 2010; however the average
value of EU27 annual exports were valued at only $3 billion. The 2005-2010 time series also
demonstrates the impact of the global economic recession on the import to and export from the
EU27 of pulp products, with a sharp decline in trade volume evident in 2009, followed by an initial
recovery in trade volume in 2010 (Figure 11).
When individual pulp and recovered paper products are considered, it is evident that the
overwhelming majority of the trade value of imports by the EU27 is associated with Kraft pulp. The
import of Kraft pulp accounted for 82% of the total average trade value of EU27 pulp and
recovered paper imports between 2005 and 2010, which is equivalent to $5.1 billion annually.
Chemical wood pulp, dissolving grades represents 7% of the average trade value of pulp and
recovered paper imports into the EU27 between 2005 and 2010. In contrast, the EU27 exports of
pulp and recovered paper products are predominantly waste paper and paperboard, which
accounted for 51% of the trade value of EU27 exports between 2005 and 2010. The EU27 also
exported Kraft pulp during the 2005 to 2010 time period, which was valued on average at $1
billion annually (Figure 11).
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Figure 11

Trade values of pulp and recovered paper imports to the EU27 between 2005 and
2010

8000
7000

Trade Value [million US$]

6000
5000
4000
3000
2000
1000
0
Import

Export

Import

2005

Export

Import

2006

Export

2007

Import

Export

Import

2008

Export

Import

2009

Export

2010

Mechanical wood pulp

Chemical wood pulp, dissolving grades

Chemical wood pulp, soda or sulphate, not dissolving

Chemical wood pulp, sulphite, not dissolving grade

Semi-chemical wood pulp

Pulps of other fibrous cellulosic material

Waste or scrap of paper or paperboard

Note:

The trade value of imports to the EU27 between 2005 and 2010 include the
following HS categories: 4701, 4702, 4703, 4704, 4705, 4706, and 4707.

Source:

UN COMTRADE (2011), processed by Öko-Institut (2011)

4.1.2. Paper and paperboard by product
In contrast to the EU27’s trade balance of pulp and recovered paper products, the region exports
considerably more paper and paperboard products than it imports. The EU27 imported paper and
paperboard products valued on average at $6.2 billion annually between 2005 and 2010 (Figure
12); however the average annual value of EU27 annual exports were valued at $17.9 billion. The
2005-2010 time series also demonstrates the impact of the global economic recession on the
import to and export from the EU27 of paper and paperboard products, with a sharp decline in
trade volume evident in 2009, followed by an initial recovery in trade volume in 2010.
When individual paper and paperboard products are considered, it is evident that the
overwhelming majority of the trade value of paper and paperboard imports by the EU27 is
associated with coated paper and paperboard. The import of coated paper and paperboard
accounted for 25% of the total average trade value of EU27 paper and paperboard imports
between 2005 and 2010, which is equivalent to $1.5 billion annually. Newsprint and uncoated
paper and paperboard both represent 17% of the average trade value of paper and paperboard
imports into the EU27 between 2005 and 2010. In contrast, the EU27 exports of paper and
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paperboard products are predominantly coated paper and paperboard, which accounted for 35%
of the trade value of EU27 exports between 2005 and 2010. The EU27 also exported uncoated
paper and paperboard during the period, which was valued on average at $3.1 billion annually.
Figure 12

Trade values of paper and paperboard imports to the EU27 between 2005 and 2010
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4.2.

Trade flow differentiated by country /region

In order to determine the extent to which third countries compete with the EU27 on pulp, paper
and paperboard export markets it is necessary to first distinguish between direct and indirect
trading partners of the EU27. A direct (indirect) trading partner refers to a country that either
imports from or exports to the EU27 (direct trading partner).
The following section provides a trade flow analysis differentiated by country or region whereby
the direct and indirect trading partners with the EU27 for pulp products and paper and
paperboard products can be identified from Table 6 and Table 7 respectively. The columns in Table
6 and Table 7 refer to the average annual trade value (2005-2010) of the EU27 and its’ direct
trading partners imports. The rows in Table 6 and Table 7 refer to the average annual trade value
(2005-2010) of a country’s or region’s exports to the EU27 and its’ direct trading partners.
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The focus of this analysis is on the export of EU27 pulp, paper and paperboard products and
therefore the indirect trading partners of the EU27 are identified for the region’s main export
destinations.
4.2.1. Pulp and recovered paper by country
The previous section revealed that the EU27 is a net importer or pulp and recovered paper
products, importing on average $6.2 billion annually between 2005 and 2010 compared to only $3
billion in exports. Table 6 shows that Brazil accounted for the largest share of the imported
average annual trade value (2005-2010) of pulp and recovered paper products ($1.8 billion)
followed by the USA ($1.6 billion), Canada ($0.8 billion), and the Russian Federation ($0.2 billion).
The four main export destinations of pulp and recovered paper products (2005-2010 average)
from the EU27 include the USA, Switzerland, China and the Russian Federation. In the import
market of these four countries, the EU27 accounted for 67% of Switzerland’s pulp and recovered
paper imports followed by the Russian Federation (56%), China (16%) and the USA (3 %).
Table 6

Average trade value (2005-2010) of pulp and recovered paper products imported by
the USA, Switzerland, China, the Russian Federation and the EU27
Importers

Exporters

USA
China
USA
Russian Federation
Switzerland
Canada
Indonesia
Brazil
Rep. Of Korea
Japan
EU27
Non EU27
Total

Switzerland
7
-4
0
2,608
10
737
0
0
90
3,443
3,533

0
8
3
0
28
0
32
0
-236
114
350

China

Russian
Federation

[in million US $]
-2,512
600
5
1,579
732
877
44
659
1,570
8,429
9,998

EU27
0
11
0
0
3
1
4
0
-30
24
54

27
1,620
196
111
838
106
1,858
0
2
-6,185
6,185

Note:

The average trade value of imports between 2005 and 2010 include the following
HS categories classified under ‘pulp of wood, fibrous cellulosic material, waste ect’:
4701, 4702, 4703, 4704, 4705, 4706, and 4707.

Source:

UN COMTRADE (2011), processed by Öko-Institut (2011)

The role of Canada as an indirect trading partner in the financially important US market is clearly
demonstrated in Figure 13. Canada has the majority share of the US market (74%) which equates
to approximately $2.6 billion in annual export value on average between the years 2005 and 2010.
As an indirect trading partner Brazil accounts for a 21% share in the US market, this is equivalent
to an annual export value of $0.7 billion (Table 6). The EU27 has a 3% share of pulp imports into
the US market. Given the geographical proximity of Switzerland to Europe, it is to be expected that
the EU27 accounts for the majority of the country’s pulp product imports. However, interestingly
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the trade flow analysis demonstrates that Brazil has emerged as the main competitor to the EU27
dominance with a market share of 9%, which is equivalent to $32 million in annual export value on
average between 2005 and 2010 (Figure 13). Canada accounts for 8% of the Swiss market with an
average annual export value of $28 million between 2005 and 2010.
In the Chinese market for pulp and recovered paper products, it is evident from Table 6 that the
USA is an important indirect trading partner with a market share of 25%, which results in average
annual export value of approximately $2.5 billion between 2005 and 2010. Imports from Canada
represent the second largest share of the Chinese market, followed by imports from the EU27
(16%), Brazil (9%) and Indonesia (7%). Pulp and recovered paper product imports from the EU27
account for the largest share of the Russian Federation market with 56% on average between
2005 and 2010. The USA represents an important indirect trading partner on the Russian market
with a market share of 21%, which is equivalent to $11 million in annual export value on average
between the years 2005 and 2010.
Figure 13

Average trade value (2005-2010) of imported pulp and recovered paper by country
or region to the USA, Switzerland, China, the Russian Federation and the EU27
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PRODUCT CLASSIFICATION AND ITS IMPLICATION ON COMPETITIVENESS AND CARBON LEAKAGE

4.2.2. Paper and paperboard by country
The previous analysis revealed that the EU27 is a net exporter of paper and paperboard products,
exporting on average $18 billion between 2005 and 2010 compared to only $6 billion in imports.
The main export destinations of paper and paperboard products (2005-2010 average) from the
EU27 include the USA, Switzerland, China and the Russian Federation. In the import market of
these four countries, the EU27 accounted for 97% of Switzerland’s paper and paperboard imports
followed by the Russian Federation (80%), China (26%) and the USA (22%).
Table 7

Average trade value (2005-2010) of paper and paperboard products imported by
the USA, Switzerland, China, the Russian Federation and the EU27
Importers
USA

Switzerland

Russian
Federation

China

EU27

Exporters

[in million US$]
China
USA
Russian Federation
Switzerland
Canada
Indonesia
Brazil
Rep. Of Korea
Japan
EU27
Non EU27
Total

474
-2
54
7,498
204
194
412
466
2,775
9,792
12,567

2
12
0
0
0
1
1
0
-1,292
34
1,326

-531
96
0
27
209
43
265
530
903
2,508
3,411

41
17
-5
1
7
3
23
-1,341 -340
1,681

227
974
424
1,086
424
129
252
61
96
6,216
6,216

Note:

The average trade value of imports between 2005 and 2010 include the following
HS categories: 4801, 4802, 4803, 4804, 4805, 4806, 4807, 4808, 4809, 4810, 4811
and 4813.

Source:

UN COMTRADE (2011), processed by Öko-Institut (2011)

The role of Canada as an indirect trading partner in the financially important US market is clearly
demonstrated in Figure 14. Canada has the majority share of the US market (60%) which equates
to approximately $7.5 billion in annual export value on average between the years 2005 and 2010.
The EU27 has the second largest market share of paper and paperboard product imports followed
by China (4%) and Japan (4%). Given the geographical proximity of Switzerland to Europe, it is to
be expected that the EU27 accounts for the majority of the country’s paper and paperboard
product imports. The USA represents the main competitor to the EU27 dominance with a market
share of 1%, which is equivalent to $12 million in annual export value on average between 2005
and 2010 Figure 14.
In the Chinese market for paper and paperboard products, it is evident from Table 7 that the USA
is an important indirect trading partner with a market share of 16%, which results in an average
annual export value of approximately $0.5 billion between 2005 and 2010. Indirect trading
partners also include Japan and the Republic of Korea with a market share in China of 16% and 8%
respectively. Paper and paperboard imports from the EU27 account for the largest share of the
Russian Federation market. China represents an indirect trading partner on the Russian market
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with a market share of 2%, this is equivalent to $41 million in annual export value on average
between the years 2005 and 2010.
Figure 14

Average trade value (2005-2010) of imported paper and paperboard by country or
region to the USA, Switzerland, China, the Russian Federation and the EU27
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4.3.

Trade flow differentiated by product by third country

4.3.1. Pulp and recovered paper by product by third country
The trade value relationship between imports to and exports from the EU27 for the important
trading partners identified in this trade flow analysis are shown in Figure 15. The EU27 imports
Kraft pulp mainly from the USA and the Russian Federation. Indeed Kraft pulp accounts for 79%
and 77% of all pulp and recovered paper product imports from the USA and the Russian
Federation respectively to the EU27 between the years 2005 and 2010. The EU27 also imported
chemical wood pulp of dissolving grades from the USA with an average annual trade value of $167
million between 2005 and 2010. The average trade value of recovered paper exports from the
EU27 to China between 2005 and 2010 is valued at $970 million annually, which accounts for 72%
of the total trade value of pulp and recovered exports from the EU27 to China (Figure 15).
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Figure 15

Average trade values (2005-2010) of imports to and exports from the EU27 for pulp
and recovered paper for the four main export destinations
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4.3.2. Paper and paperboard by product by third country
The trade value relationship between imports to and exports from the EU27 for the important
trading partners identified in this trade flow analysis are shown in Figure 16. Newsprint accounted
for 57% of the average trade value of imports into the EU27 from the Russian Federation between
2005 and 2010 (Figure 16). The EU27 imported uncoated kraft paper and paperboard from the
USA between 2005 and 2010, which is equivalent to an average annual trade value of $380
million. The EU27 exported coated paper and paperboard to all of its main trading destinations
between 2005 and 2010. The EU27 exported coated paper and paperboard products with an
average trade value of $1.1 billion to the USA, followed by the Russian Federation ($632 million),
Switzerland ($425 million) and China ($280 million).
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Figure 16

Average trade values (2005-2010) of imports to and exports from the EU27 for
paper and paperboard products for the four main export destinations
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5. Carbon leakage analysis
5.1. Assessment of carbon leakage at the sector level
The allocation of free allowances to sectors ‘deemed to be exposed to a significant risk of carbon
leakage’ provides reassurance to installations within the EU ETS that their participation in the
scheme will not result in a loss in competitiveness due to the introduction of carbon costs.
According to Article 10a of the revised EU ETS Directive 2009/29/EC (COM, 2009a) a sector or subsector is deemed to be exposed to a significant risk of carbon leakage if:




the extent to which the sum of direct and indirect additional costs induced by the
implementation of this directive would lead to a substantial increase of production cost,
calculated as a proportion of the Gross Value Added, of at least 5%; and
the Non-EU Trade intensity defined as the ratio between total of value of exports to non
EU + value of imports from non-EU and the total market size for the Community (annual
turnover plus total imports) is above 10%.

A sector or sub sector is also deemed to be exposed to a significant risk of carbon leakage if:




if the sum of direct and indirect additional costs induced by the implementation of this
directive would lead to a particularly high increase of production cost, calculated as a
proportion of the Gross Value Added, of at least 30%; or
if the Non-EU Trade intensity defined as the ratio between total of value of exports to non
EU + value of imports from non-EU and the total market size for the Community (annual
turnover plus total imports) is above 30%.

These criteria were applied at the sector or sub-sector level to assess the risk of carbon leakage for
European industry with the outcome of the assessment adopted by the European Commission in
December 2009 (Figure 17). Based upon the criteria used in the carbon leakage assessment, 77%
of the covered ETS emissions from manufacturing are classified as being at ‘risk of carbon leakage
(COM, 2011a). The manufacture of pulp sector is included in the carbon leakage list, as the
assessment calculated a trade intensity of 46.1% and a CO2 cost as a proportion of GVA of less
than 5%. The paper and paperboard sector is also on the carbon leakage list, as the assessment
calculated a trade intensity of 27.5% and a CO2 cost as a proportion of GVA of 11.9%. Pulp, paper
and paperboard firms are therefore eligible for free allowances in Phase III of the EU ETS, which
will be allocated based on product benchmarks (Table 8) with the remaining products covered by
fall back options (i.e. measurable heat, fuel input).
The carbon leakage assessment demonstrates that the manufacture of pulp and the paper and
paperboard sectors are trade intensive; however the carbon costs associated with pulp production
is considerably lower than the carbon costs associated with paper and paperboard production
(Figure 17). Given that the carbon leakage assessment considers both direct and indirect
emissions; the impact of higher electricity prices in Phase III of the EU ETS is already reflected in
the outcome of the assessment.
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Table 8

Product benchmarks for allocation of free allowances in the EU ETS

Product
Coated carton board
Coated fine paper
Long fibre kraft pulp
Newsprint
Recovered paper pulp
Short fibre kraft pulp
Sulphite pulp, thermo-mechanical and mechanical pulp
Testliner and fluting
Tissue
Uncoated carton board
Uncoated fine paper

Source:

Benchmark [allowances/tonne]
0.273
0.318
0.06
0.298
0.039
0.12
0.02
0.248
0.334
0.237
0.318

COM (2011b)

Figure 17

Outcome of the carbon leakage assessment adopted by the Commission in 2009
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5.2.Trade intensity and emission benchmarks for pulp, paper and paperboard
products
The following exercise attempts to expand upon the carbon leakage assessment by calculating the
trade intensity of various pulp, paper and paperboard products using the PRODCOM database for
production and related trade data. The added value of such an exercise is to focus attention on a
subset of pulp, paper and paperboard products with trade intensities that are considerably higher
or lower than the sector level average. If CO2 emissions data were available at the product level, it
would then be possible to determine whether or not these trade intensive pulp, paper and
paperboard products were also CO2 intensive and therefore potentially exposed to the risk of
carbon leakage. Given that GVA and CO2 emissions data are not currently available at the product
level, the following exercise refers only to product benchmarks in order to illustrate how the trade
intensity and CO2 intensity of pulp, paper and paperboard products may vary.
The trade intensity for pulp, paper and paperboard products in the EU27 is illustrated in Figure 18.
It is evident that all pulp products processed via either mechanical or chemical processes are
associated with consistently high trade intensities (i.e. above 30%) during the period 2006 to 2009.
However, the product benchmarks published by the European Commission suggest that direct
emissions from the pulping production processes are close to zero (i.e. the production of sulphite
pulp, thermo-mechanical and mechanical pulp received a benchmark of 0.02 allowances per
tonne). This product benchmark assumes that the heat production via black liquor recovery in
kraft pulping and the heat recovery from mechanical pulping exceeds the heat needed for the
respective pulping processes (Ecofys et al, 2009). Although the electricity consumption associated
with mechanical pulping is higher than chemical pulping, the fibre yield of mechanical pulping is
also higher than in chemical pulping. Therefore, given that mechanical pulping uses the scarce
biomass resources more efficiently it has a competitive advantage compared to chemical pulping
that at least partly compensates for the higher electricity consumption and the indirect cost pass
through due to the EU ETS. If market barriers to the implementation of best practice can be
overcome, it is envisaged that market pulp producers in Europe will not be at a competitive
disadvantage.
With the exception of newsprint, uncoated fine paper and testliner and fluting the remaining
paper and paperboard products with benchmarks have a trade intensity that is on average above
the 30% threshold set in the carbon leakage assessment. Figure 18 shows that coated carton
paper and tissue represent the most trade intensive paper and paperboard products. The product
benchmarks adopted under the EU ETS for paper and paperboard are grouped around 0.3 t CO2 / t
of product. This illustrates that the difference between specific emissions for the different paper
products is rather low (i.e. the benchmark values range from 0.237 t CO2 / t of uncoated carton
board product to 0.334 t CO2 / t of tissue product). The difference in trade intensity of the
different sub-products can therefore not be explained by a difference in specific emissions as the
benchmarks are all very comparable. Alternatively the differences in trade intensity may reflect
other factors such as the comparative advantages of both the EU27 (i.e. skilled labour and
advanced equipment) and third countries (i.e. fibre availability and labour costs).
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Figure 18

Trade intensity of pulp, paper and paperboard products in the EU27 (2006-2009)
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Source:

PRODCOM (2011), processed by Öko-Institut (2011)
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6. Summary and Discussion
An overview of the production processes, specific emissions and production output associated
with the pulp, paper and paperboard production were provided in this paper and the following
key findings are outlined in the bullet points below:






Pulp is the main input for the manufacture of paper and paperboard products, which can
be produced by mainly mechanical or chemical pulping. Depending upon the production
route, the properties of the pulp feedstock (i.e. strength, transparency) vary. This
differentiation in quality makes pulp feedstock suitable for a wide range of paper and
paperboard applications. The production of paper and paperboard products requires that
the pulp feedstock is firstly prepared by removing impurities before being processed in a
paper machine with additional finishing steps (i.e. coated) optional depending upon the
end product.
The specific emissions associated with the pulping process vary depending upon the
production route (i.e. mechanical or chemical). Direct emissions from best practice
mechanical and chemical pulping processes are minimal due to the recovery of excess heat
from the process. The mechanical pulping process requires relatively high electricity
consumption, which results in indirect emissions. However, the utilisation of best practice
in plants (i.e. CHP units) will limit these indirect emissions. The more processing steps that
are required to produce paper and paperboard products the greater the specific emissions.
The global production of pulp has increased from 171 million tonnes in 2005 to 189 million
tonnes in 2010. The global production of paper and paperboard has also experienced
growth during this time period (i.e. from 364 million tonnes in 2005 to 394 million tonnes
in 2010). It is interesting to note that pulp, paper and paperboard production remained
relatively stable for the EU27 during this time period, whilst more considerable growth in
pulp, paper and paperboard production was experienced by China. Brazil’s influence in the
industry is also increasing, especially with regard to pulp production.

An analysis of the trade flow of pulp, paper and paperboard products between the EU27 and third
countries was presented in this paper. The trading relationships identified in Section 3 follow the
law of comparative advantage, whereby mutually beneficial exchange is possible whenever
relative production costs differ prior to trade. The following trade flows for pulp, paper and
paperboard products were identified:




The trade flow of the EU27 between 2005 and 2010 is characterised by a high import value
of pulp products from countries such as the USA and Brazil and a high export value of
recovered paper to China. The trade flow identified illustrates the comparative advantages
of third countries (i.e. labour costs, trade tariffs) in this sector and the comparative
disadvantages of the EU27 (i.e. biomass availability).
The trade flow of the EU27 between 2005 and 2010 is characterised by low import and
high export values of paper and paperboard products such as coated paper and
paperboard products to the USA, China, Switzerland and the Russian Federation. The trade
flow identified illustrates the comparative advantage of the EU27 (i.e. more efficient
production technologies, skilled labour) in the production of paper and paperboard
products.
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Due to the comparative advantage of China with regards to labour costs and favourable trade
tariffs, it is to be expected that the country imports a high value of recovered paper from the
EU27. The underlying factor for this trade flow is not related to carbon pricing in the EU ETS.
However, the recovered paper exports from the EU27 to China are an example of negative carbon
leakage, which may disadvantage European pulp producers. For example, recovered paper is a raw
material for the production of recovered pulp, which is associated with relatively low specific
emissions compared to normal pulp production (i.e. mechanical pulping is associated with high
electricity consumption). If this raw material is exported from the EU27 to third countries then
European pulp producers will be unable to utilise this low emission production route and
subsequently emissions, and therefore direct and indirect carbon costs, will increase.
Production, trade and emission benchmark data were analysed at the disaggregated product level
to provide further insights into the carbon leakage risk associated with pulp, paper and
paperboard products:
-

-

Based upon the criteria used in the carbon leakage assessment, the manufacturing in pulp
and paper and paperboard sectors are exposed to the risk of carbon leakage. The analysis
of trade intensity at the product level confirmed that the majority of pulp, paper and
paperboard products exceed the absolute threshold of 30% trade intensity.
The product benchmarks adopted under the EU ETS for pulp products are close to zero,
whilst paper and paperboard products are grouped around 0.3 t CO2 / t of product. This
illustrates that the difference between specific emissions for the different pulp, paper and
paperboard products are rather low and the difference in trade intensity of the different
sub-products can therefore not be explained by a difference in specific emissions as the
benchmarks are all very comparable.

The high trade intensity of pulp, paper and paperboard products can be explained by the limited
biomass available in Europe. In paper production, the EU27 is importing low quality products such
as newsprint and is exporting high quality products such as coated paper. This illustrates that the
trade intensity indicator is not capable of tracking these additional aspects (i.e. such as domestic
resource availability, relative prices of input factors) and thus does not suffice to assess
competitiveness aspects. In the case of pulp, paper and paperboard products the trade intensity
indicator rather appears to illustrate a market effect independent of carbon pricing (i.e. the EU
importing raw materials and low quality products and exporting high quality products). Therefore
it should be considered in further research the need to develop a methodology to correct the
trade intensity of these two sectors to account for additional economic mechanisms. This may
include assessing the relation of domestic production and exports/imports on a product level and
assessing the relative costs of input factors to production.
The assessment of the sector’s exposure to carbon leakage is limited by data constraints at the
product level with regard to GVA and emissions data. It is acknowledged that the use of emission
benchmarks fails to represent actual emissions and therefore the potential cost of carbon pricing
for pulp, paper and paperboard firms. However, the aim of this paper is to focus attention on
where different datasets can improve our understanding of the carbon leakage risk. Indeed, it is
evident from the analysis in this paper that actual emissions data at the product level is urgently
required to complete a comprehensive assessment of the competitiveness issues associated with
carbon pricing.
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