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Abstract 
Canada has recently published our national Kyoto Protocol final GHG reduction target and fixed at 17% 
reduction for 2020 based on year 2005 after Potsdam UN conference.  In order to meet our national target, 
the federal government has put in place many plans to assist different industrial sectors in reducing their 
GHG emissions resulting from their activities.  One of the last plans set by the Government called “Green 
Plan” for the Pulp and Paper sector provides incentives to  convert the black liquor into green energy or 
invest in more efficient technology to reduce energy consumption or produce greener energy and 
consequently reduce or eliminate the fossil fuel energy, which is related to GHG emission.  Up to 24 pulp 
mills have been qualified to submit projects under the program. The Plan has been very well accepted and 
contributes to maintain our competitiveness vis-à-vis US mills that have benefitted from a similar 
program by simply optimizing their existing burners.  Proven technologies are now available for better 
conversion of the black liquor into energy and/or chemicals through gasification and mills should 
certainly consider these options. Black Liquor gasification can be used to produce methanol, dimethyl 
ester (DME) or Fisher-Tropsch Siesel (FTD). This technology also has strong potential synergies with 
power generation and could be an option for the pulp and paper mills generate additional revenues while 
providing a contribution to the production of substitutes for the fossil fuels used in transportation.  Total 
greenhouse gas emissions in Canada were estimated at in 721 megatons of carbon dioxide equivalent (Mt 
of CO2 eq) in 2006 and 80% of these GHG are emitted from the production and transportion these fuels. 
Hence, conversion of biomass & black liquor by gasification could help in reducing emissions from 
transportation fuels and also potentially reduce indirect emissions by increasing power generation from 
the pulp mills. 
 
The forest sector is known as having a huge potential for GHG reduction and offsets, investing more in 
this sector as proposed by the federal Green Plan, could assist other sectors in meeting their GHG target 
through offsets generated by the wood industry sector. 
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1 Objectives 
• Assist the wood products industry in evaluating the impact of the ratification and application of 

the “Kyoto Protocol” by the Canadian Government. 
• Participate actively when possible to any relevant conferences and meetings related to the Kyoto 

protocol. 
• Provide update on any progress or changes that affect the industry. 
• Evaluate the impact of the Kyoto protocol on industry sectors serviced by other FPInnovations 

divisions 
 
 

2 Introduction 
Climate change is the most important environmental issue facing the world today. According to the 
International Panel on Climate Change, the current trend of global emissions growth needs to be reversed 
in order for the world to avoid catastrophic consequences of climate change.  In order to reverse this 
trend, the world has adopted in Kyoto, Japan, the so called “Kyoto Protocol” to the Framework 
Convention on Climate Change, in December 1997 which came into force on 16 February 2005.  The 
Kyoto Protocol shares the ultimate objective of the United Nations Framework Convention on Climate 
Change to stabilize atmospheric concentrations of greenhouse gases at a level that will prevent dangerous 
interference with the climate system.  However, the Kyoto Protocol’s most notable elements are its 
binding commitments for all participating Parties to limit or reduce their greenhouse gas emissions 
according to mechanisms facilitating compliance with these commitments.  By signing the Kyoto 
protocol, each Party has agreed to reduce their GHGs as listed in Table 1 and Canada’s target was set at -
6% based on the year 1990.  According to this table, each Party should meet its target by the end of 2012,.  
One can notice from this table that some countries (Parties) were allowed to continue their development 
with a limit on the increase of their emissions based on 1990 levels. 
 
Table 1 Emissions Target (Annexe B of the Protocol) 
 
Countries Emissions target (expressed in relation to emissions 

in the base year or period*) 
Austria, Belgium, Bulgaria, Czech Republic, 
Denmark, Estonia, European Community, Finland, 
France, Germany, Greece, Ireland, Italy, Latvia, 
Liechtenstein, Lithuania, Luxembourg, Monaco, 
Netherlands, Portugal, Romania, Slovakia, 
Slovenia, Spain, Sweden, Switzerland, United 
Kingdom of Great Britain and Northern Ireland 

 
 
 

-8% 

United States of America** -7% 
Canada, Hungary, Japan, Poland -6% 
Croatia -5% 
New Zealand, Russian Federation, Ukraine 0% 
Norway +1% 
Australia +8% 
Iceland +10% 
** Has not ratified the protocol 
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3 Background 
According to the Forest Products Association of Canada, Canada’s forest products industry has invested 
over $8 billions in facility upgrades and innovative processes in a continued effort to improve its 
environmental performance over the past decades.  As a result of this investment, the industry has reduced 
its fossil-fuel dependence to the point where 60% of the pulp and paper sector’s energy needs are self-
generated from renewable sources such as biomass, a clean, green, carbon-neutral energy source derived 
from industrial by-products such as bark, wood shavings and sawdust and black liquor.  From an 
environmental perspective, these investments have resulted in a 62% reduction in particulate emissions; a 
20% reduction in sulphur dioxide emissions; as well as a 46% improvement in greenhouse gas emissions 
intensity, a 30% reduction in landfill waste, and a 30% reduction in greenhouse gas emissions.  The 
industry has done a considerable effort for being greener but there still more to be done particularly to 
reduce GHG from indirect sources not related to the production such as those emanating from landfills, 
products transportation, etc.   
 
The Economic Action Plan commits $1 billion to clean energy research and demonstration projects, 
which, along with the efforts of Canada’s provinces and territories, will help to enhance the ability to 
make use of the country’s vast energy reserves without harming the environment.  Canada’s forest 
products sector could potentially assist other sectors in meeting their GHG target through offsets 
generated by their operations. 
 
 

4 Staff 
Alpha Barry, Research Scientist 
 
 

5 Methods 
The approach in this study is to collect information available from Federal, Provincial and Territories 
government agencies related to any decisions taken in regard to reducing GHG emissions that would 
directly or indirectly affect the Canadian Forest Industry.  Results of this screening are compiled in the 
form of yearly progress reports to the industry members and CFS.   Also included in the report are any 
outcomes from UN meetings related to the Kyoto Protocol that would ultimately impact the forest 
products sector. 
 
 

6 Results 
According to the Canada’s national greenhouse gas inventory, the total of GHG emitted inn 2007 was 
about 747Mt of CO2 eq, which corresponds to an increase by 4% from 2006; energy production is 
responsible for more than 82% as illustrated in Figure 1 followed by agricultural activities and industrial 
processing.  All parties are committed to stopping the increase in their greenhouse gas emissions and to 
drastically reduce them. In that perspective, the Government of Canada has established a national target 
of an absolute 20% reduction in greenhouse gases, relative to the 2006 level, by 2020 which has been 
reviewed and revised to 17% based on 2005. Under current forecast assumptions total reductions required 
to meet this target will be in the range of 280 Mt in 2020. 
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Figure 1 2007 Sectorial Breakdown of Canada’s GHG Emissions 
 
Based on Figure 1, in order to meet Canada’s targets, the best option would be on reducing energy 
sources responsible for the largest GHG emissions.  Canada has set a plan “clean energy technologies 
plan” critical to meeting these targets and, as such, a key focus of the Government of Canada.  The 
Economic Action Plan commits $1 billion to clean energy research and demonstration projects, which, 
along with the efforts of Canada’s provinces and territories, will help to enhance the ability to make use 
of the country’s vast energy reserves without harming the environment.  In Canada, actually 73% of 
electricity is generated by non-emitting sources such as hydro, nuclear and wind; a new objective is set to 
go further and bring that number around 90 per cent by 2020.   
 
Among many other plans, the Government of Canada has announced a $1 Billion program to support 
Environmental Improvements for Pulp and Paper Industry June 17, 2009.  Natural Resources of Canada, 
announced this year that active Canadian Pulp and Paper producers investing in improved energy 
efficiency and environmental performance may qualify for funding from the a new Pulp and Paper Green 
Transformation Program.  Under this program the industry receives a credit of $0.16 per litre of black 
liquor used for the production of energy.  The federal government expects to reduce GHG from the Pulp 
and Paper industry, which is listed as Large Final Green House gas emitter (LFI), contributing to the 
reduction of Canadian overall GHG emission.  Any project submitted should fall in one of the following 
list: 

• Recovery boiler upgrade or replacement 
• Installation of electricity-generating turbine for cogeneration 
• Replacement of motor with variable frequency drive (VFD) motor  
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• Control optimization – new process controls that are installed to optimize operating parameters 
and performance and achieve energy savings  

• Fuel switch with new boiler to switch from fossil fuels to biomass  
• Enhanced black liquor evaporation or concentration to increase the heat content of the liquor and 

improve thermal output 
• Hog fuel dewatering to increase the heat content of the fuel and improve thermal output  
• Incineration of non-condensable gases to improve pollution control and achieve marginal thermal 

output 
• Water reduction to save water heating, usage and/or drying and associated energy use while 

improving effluent treatment and water discharge quality. 
 
Following this announcement, , the key program dates for any interested Pulp and Paper mill have been 
published along with the eligible projects list and credits were awarded to a number of pulp and paper 
mills. 
 
The Industry Reaction after the announcement 
Avrim Lazar, President and CEO of the Forest Products Association of Canada (FPAC) reacted very 
positively to the Canadian government new program supporting the wood industry by saying that: “This 
will save jobs and help us maintain our edge as the ‘greenest’ suppliers of pulp in the world. Canadian 
pulp and paper mills have already dramatically reduced fossil fuel usage and in a precedent-setting effort, 
have succeeded in ensuring 60% of their energy supply is from renewable fuels. Today’s announcement 
will accelerate this progress and will help the industry achieve its ambitious goal of using 100% 
renewable energy in all its operations.” 
 
Impact for the industry 
“Every dollar made available through this program will benefit forest-based communities across Canada 
and provide them with a brighter future,” said the Honourable Denis Lebel, Minister of State for the 
Economic Development Agency of Canada for the Regions of Quebec. 
The Forest Products Association of Canada (FPAC) expressed its strong support for the announcement by 
the federal government of a green transformation program for the pulp and paper sector in Canada. 
Table 2 summarizes a partial list of the Canadian Pulp and Paper mills qualified for the credits through 
the Program.  They are up to 22 Pulp mills companies when the early results have been published with 
close to 1billion dollars total credits. 
 
The US pulp and paper industry already receives a 50-cent-per-gallon credit for its production of the 
mixture, black liquor, through a separate credit for alternative fuels mixtures set to expire at the end of 
this year. This tax provision was originally intended to promote alternative fuels for motor vehicles. The 
alternative fuels provision, which began as part of a 2005 highway bill and later expanded in the 2007 
energy bill, allows any company mixing alternative fuels with traditional fossil fuels to qualify for a 50 
cent per gallon tax credit.  Bank of America analysts estimate the industry will receive about $2.5 billion 
from that credit in 2009. 
 
One very promising technology in operation in Europe called “Black Liquor Gasification with Motor 
fuels production” (BLGMF) consists of converting low-grade renewable energy to high-quality energy 
products such as methanol or Fisher-Tropsch Diesel (FTD).  This technology is integrated with 
commercial synthesis technology in the petrochemical industry and could an option for the pulp and paper 
industry looking to convert the black liquor into more efficient energy. 
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Table 2 List of Canadian Pulp and Paper Mills qualified for the black liquor tax credit 
 

Abitibi-Bowater
- Fort Frances Mill (Fort Frances, ON) 
- Thunder Bay Mill (Thunder Bay, ON)

AlPac Forest Products Inc.
- Alberta Pacific Forestries Mill (Boyle, AB)
AV Group
- AV Cell Mill (Atholville, NB)
- AV Nackawic Mill (Nackawic, NB)
Canfor Pulp Limited Partnership
- Intercontinental Pulp Mill (Prince George, BC )
- Prince George Pulp and Paper Mill
  (Prince George, BC)
- Northwood Pulp Mill (Prince George, BC)
Cascades Inc.
- Norampac Trenton Mill (Trenton, ON) 
- Norampac Cabano Mill (Cabano, QC)
- Cascades East Angus Mill (East Angus, QC)

Catalyst Paper Inc.
Crofton Division Mill (Crofton, BC)
Daishowa-Marubeni Inc.
- Peace River Pulp Division Mill (Peace River, AB )
- Cariboo Pulp and Paper Mill* (Quesnel, BC)
Domtar Inc.
- Domtar Kamloops Mill (Kamloops, BC)
- Dryden Pulp Operations Mill (Dryden, ON)
- Domtar Espanola Mill (Espanola, ON)
- Domtar Windsor (Windsor, QC)
West Fraser Mills Limited
- Hinton Pulp Mill (Hinton, AB)
- Eurocan Pulp and Paper Mill (Kitimat, BC)
- Cariboo Pulp and Paper Mill* (Quesnel, BC)

Fraser Papers Inc.
- Fraser Papers Edmundston Mill (Edmundston, NB)
- Fraser Papers Thurso Mill (Thurso, QC)
Howe Sound Pulp & Paper
- Howe Sound Pulp & Paper Mill (Port Mellon, BC)

Irving Pulp & Paper
- Irving Pulp & Paper Mill (Saint John, NB)
Kruger Inc.
- Kruger Wayagamack Mill (Trois-Rivières, QC)

45 493 164 $

33 401 247 $

6 905 533 $

59 100 267 $

143 488 505 $

88 423 335 $

33 094 432 $

36 379 474 $

122 243 936 $

6 130 127 $

18 049 466 $

COMPANY NAME Credits

33 213 351 $

62 869 884 $
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Table 2 (ctd) List of Canadian Pulp and Paper Mills qualified for the black liquor tax credit 
 

 

Meadow Lake
- Meadow Lake Mill (Meadow Lake, SK)

Mercer Celgar
- Zellstoff Celgar Mill (Castlegar, BC)
Nanaimo Forest Products
- Harmac Pacific Pulp Operations Mill (Nanaimo, BC)
Neucel Specialty Cellulose Ltd.
- Neucel Specialty Cellulose Mill (Port Alice, BC)

Northern Pulp Nova Scotia Corp.
- Northern Pulp Nova Scotia Mill (Pictou, NS)
SFK Pulp
SFK Pâte – Usine de Saint -Félicien (Saint-Félicien, QC)
Smurfit-Stone Container Corp.
- Smurfit Stone Mill (La Tuque, QC)

Tembec Inc.
- Tembec Chetwynd Pulp Division Mill (Chetwynd, BC)
- Tembec Skookumchuck Pulp Division Mill (Cranbrook, BC)
- Tembec specialty Cellulose Division Mill (Témiscaming, QC)
Terrace Bay Pulp Inc.
- Terrace Bay Pulp Inc. Mill (Terrace Bay, ON)
Tolko Industries Ltd.
- Tolko Manitoba Kraft Papers Mill (The Pas, MB)

Weyerhaeuser Canada Inc.
-Weyerhaeuser Grande Prairie Operations Mill (Grande Prairie, AB)
Total Credits 950 383 599 $

COMPANY NAME Credits

13 357 389 $

32 375 594 $

20 940 707 $

29 630 672 $

24 235 166 $

19 183 535 $

57 769 363 $

26 892 617 $

6 457 455 $

28 138 334 $

2 610 046 $

 
 
Green House gas emissions associated with the wood industry, particularly in the pulp and paper industry, 
are mainly generated from four sources: emissions from the fossil fuel combustion for energy at the mill, 
emissions from the fossil fuel combustion at the mill for the production of electric energy, and to a lesser 
extent those from the materials transportation and from methane emission from landfills.  By replacing 
1000m³ of natural gas or 1m³ of heavy oil in their energy needs with black liquor or green energy, the 
pulp and paper mills could avoid 1892kg/unit of CO2 eq of GHG after subtracting methane and nitrogen 
oxides emitted during black liquor combustion or at least 1867 kg/unit when burning wood waste.  The 
National Council for Air Stream Improvement (NCASI) has recently reported that the Canadian Pulp and 
paper industry direct GHG emissions from fuel combustion during manufacturing were 8.6Mt CO2 eq in 
2005 compared to 15.6Mt in 1990, a reduction by up to 45% and we should expect that today’s figures 
should be lower.  These new credits will certainly help the industry to reduce their GHG emissions by 
upgrading their boilers, by switching for greener technology or by other more adapted means.  At the end 
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of this project by 2012, it is expected that GHG emissions by the pulp and paper industry will only come 
from the other three sources. If the new technology selected by any mill members produce electricity and 
energy simultaneously, that will reduce GHG emitted from the supplier and allocated to the industry as 
indirect emissions.  Overall, the industry will be greener in 2012 at the end of the program. 
 
In the same period of time, Premier Jean Charest and Minister of Sustainable Development, Environment 
and Parks, Line Beauchamp, unveiled Québec’s target to reduce by 20% reduction below 1990 levels 
greenhouse gas emissions (GHG) by the year 2020. By doing this, Québec has set a goal similar to the 
target established by the European Union thus becoming the leader in the fight against climate change. 
 
Impact for our Industry 
 
It is difficult to estimate any impact for the wood industry but the Premier acknowledged that achieving 
this target will require an additional commitment on the part of Quebecers and declared: “It is a very 
ambitious target for the government, given that 48% of Québec’s total energy currently comes from 
renewable energy sources. We currently hold the best GHG emissions record in Canada, which is 
approximately eleven tons per capita, half of the Canadian average. With a -20% target by 2020, Québec 
will have the smallest level of emissions per capita in North America. The industrial sector has also made 
enormous strides with an over 7% emissions reduction in 2006, compared to 1990 levels, despite the fact 
that Québec’s GDP increased 41% over the same period. For Québec, achieving this target is therefore a 
sound plan for a sustainable future that everyone will be urged to endorse”.  In the opinion of the 
government, clearly, achieving the goal depends on introducing a greenhouse gas cap and trade system in 
2012.  Québec will contribute to implementing the largest GHG cap and trade system in North America, 
which it is currently developing with partners of the Western Climate Initiative.  One can assume that the 
implementation of cap and trade will be beneficial to the wood industry because most sectors except the 
Pulp and Paper sector are considered very low emitters and investing in reducing emissions will create 
offsets which can be sold on the GHG market.  On the hand, one can anticipate that the impact of this new 
goal from Quebec will be lesser than it could be anticipated for the Pulp and Paper industry as a result of 
the $1 Billion federal program to support Environmental Improvements for Pulp and Paper Industry 
described in the previous section. 
 
FPInnovations did not participate to the post Kyoto conference held from December 7th for 12 days; the 
project was terminated on September 30, 2009.  The United Nations Copenhagen conference main 
objectives were to seal a successor treaty to the 1997 Kyoto Protocol on fighting global warming that will 
expire in 2012.  More than 15,000 participants, including delegates from 192 countries took part to the 
conference upgraded in the second week to a minister-level gathering and then summit talks.  After the 
conference the United Nations Framework Convention on Climate Change (UNFCCC) has received 
submissions of national pledges to cut and limit greenhouse gases by 2020 from 55 countries as a result of 
the conference.  These countries together, account for 78 per cent of global emissions from energy use.  
Canada has sent to Yvo de Boer, the Executive President of the United Nations Framework Convention 
on Climate change an official letter indicating Canada’s mid-term targets to cut emissions by 2020 and 
the letter is included in the next two pages.  As stated in the letter Canada’s GHG cut targets for 2020 are 
17% based on year 2005.  Canada’s GHG emissions in 1990 were 591793Gg (591.8Mt) compared to 
747041Gg (747Mt) in 2007, an increase of 26.2%.  In 2005, the level was 730967Gg (731Mt) of CO2 eq, 
17% reduction based on 2005 will correspond to a cutting of 124264Gg (124.3Mt) of CO2 eq plus the 
avoided emissions.  The implication of this lower target decision compared to our first commitment of 6% 
reduction based on 1990 for the wood industry, particularly for the pulp and paper industry, would result 
in a lower pressure for the industry in addition to the positive impact for the industry of the federal 
government pulp and paper Green plan initiative.  Based on May 2009 update, Canada’s GHG emissions 
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projection is summarised in Table 4 and, as one can see, the level of the GHG decreased over the years 
when the government measures were included but it was not mentioned if the pulp and paper Green Plan 
anticipated GHG reduction as a result of both the use of the renewable and green energy from the black 
liquor or the improved energy efficiency if adopted were included in this projection.  To date it is not 
possible to make any estimate of the net GHG reduction as a result of the federal Green Plan for the pulp 
and paper industry.  Projects have to be submitted, analyzed, and accepted by the authority before their 
implementation.  So, before the end of the program in 2012, and maybe a year after, it won’t be possible 
to measure the program impact on Canada’s GHG emission reduction. 
 
Table 3 Canada’s projected GHG emissions during Kyoto Period 2008-2012 
 

Year 2008 2009 2010 2011 2012
Projected Emissions Excluding
Government Measures (Mt)

749 739 743 766 790

Expected Emissions Including
Government Measures (Mt)

748 737 691 702 716

Expected Emission reduction (Mt) 1 2 52 64 74

Canada’s Emission Levels 
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7 Conclusions 
Even if Canada’s federal government has decided to reduce our Kyoto Protocol GHG emission reduction 
target from 6% based on year 1990, or 17% based on year 2005, it is obvious that Canada, Provinces and 
Territories are putting huge effort in reducing our national GHG emissions.  The federal government has 
put in place during the last five years many plans to reduce GHG emissions in almost all economic sectors 
including retrofitting existing homes, transportation, our forestry sector with the last Green Plan for the 
pulp and paper sector, to reduce their GHG emitted as a result of their activities and thus to reduce our 
national GHG for meeting Canada’s new target.  Energy production and use is the largest source of GHG 
emission for the wood products sector as well as for many other industrial sectors; it represents up to 82% 
of our national GHG emissions and by concentrating our efforts to develop other energy alternatives, 
which are more green and renewable, Canada will much easily meet our target by meeting our national 
targets.  The wood industry has excellent energy alternatives and has already replaced by more than 60% 
of its fossil fuel energy with green energy (the black liquor, wood residues, etc) and as a result a huge 
reduction of its GHG emission.  By generating more green energy, the wood industry sector could 
generate offsets which could be sold to the market and purchased by other Canadian industrial sectors 
having difficulties meeting their targets.  For example, Alberta has estimated that the reasonable potential 
annual feedstock amounts to an annual energy potential of 457PJ, approximately 22.6% of the total 
energy consumed each year and that a huge GHG emission could be avoided by just converting half of 
that available biomass into energy and this potential is valid for Ontario and Quebec, the other two 
provinces with high potential wood biomass residue (forest residue, pulp and paper mill residue, solid 
wood such as wood composites mills residues, etc.).  Canada has a big potential in wood sector for a large 
quantities of green energy and Canada federal government, provinces and territories should continue 
investing in this sector for more GHG cuts. 
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8 Recommendations 
Encouraging the federal, provincial and territories to pursue investing in the forest sector is the best 
recommendation one can make if Canada nationally is for meeting its GHG targets set internationally and 
nationally in many industrial sectors.  The wood industry sector being one of the most promising sectors 
for offsets should be concentrated on by increasing more investments through plans such as the last one 
set by the federal government. 




