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PRESIDENT’S NOTE 

There is greater pressure on companies in the marketplace to disclose increasing amounts of 
environmental social and governance (ESG) data and information. These demands have come from a 
range of stakeholders, including governments, investors, communities, labor organizations, and non-
governmental organizations (NGOs). There exists a wide range of regulatory disclosure requirements, 
evolving voluntary disclosure initiatives, and standards. In this report, NCASI reviews nearly a dozen 
voluntary disclosure programs that are relevant to the forest products sector: 

• Global Reporting Initiative (GRI); 
• Dow Jones Sustainability Index (DJSI); 
• Carbon Disclosure Project (CDP); 
• CDP – Water; 
• CDP – Forests; 
• Global Protocol on Packaging Sustainability 2.0 (GPPS 2.0); 
• The Sustainability Consortium (TSC) Product Sustainability Toolkits; 
• International Integrated Reporting Framework (IIRC); 
• Extractives Industry Transparency Initiative (EITI); 
• Ontario Securities Council (OSC); and 
• Sustainability Accounting Standards Board (SASB). 

The report found that disclosure requirements continue to evolve, responding to changing demands 
and leading practices, and that there is varying alignment between the initiatives, with the greatest 
overlap in the environmental area due to a longer history of corporate disclosure. Several initiatives 
(GRI, DJSI, CDP and IIRC) are cooperating to improve the degree of alignment between frameworks. 

All initiatives highlight the importance of focused disclosure on material sustainability issues (i.e., 
those with the highest impact to a business and of greatest interest to their stakeholders), and there is 
balance between both qualitative and quantitative disclosure requirements.  

Supply chain management is an increasing focus in several initiatives. These disclosure requirements 
are aimed at both forest products companies and companies that manufacture products which require 
forest products as primary inputs. 

Six sustainability indicator topics were identified as being of significance to the forest products 
sector. Each was reviewed to assess whether the voluntary disclosure initiatives addressed these 
topics in alignment with each other, and whether the indicators/metrics were (a) relevant when 
viewed in the context of the environmental profile associated with forest products manufacturing; (b) 
calculated in a manner that is consistent with current literature and/or commonly used quantification 
methods; and (c) able to be applied in a manner that would enable consistent reporting across the  

  



 

 

sector and/or across the disclosure initiatives. While all studied indicators are relevant to the sector, 
the manner in which some metrics are quantified may lead to inconsistent results across companies 
and/or across disclosure initiative reporting. 

 
Dirk J. Krouskop 

April 2018 

 

 

 















 

 

Table 4.5 Water-related Quantitative Indicators – Impacts .............................................................. 42 

Table 4.6 Energy-related Quantitative Indicators – Energy Consumption ....................................... 44 

Table 4.7 Literature with Published Thermal Efficiencies ............................................................... 47 

Table 4.8 Energy-related Quantitative Indicators – Energy Reduction ............................................ 49 

Table 4.9 GHG-related Quantitative Indicators ................................................................................ 51 

Table 4.10 Other Air Emissions-related Quantitative Indicators ........................................................ 57 

Table 4.11 Land- and Biodiversity-related Quantitative Indicators .................................................... 63 

Table 4.12 Land- and Biodiversity-related Quantitative Indicators .................................................... 68 

Table 4.13 Product Attribute-related Quantitative Indicators ............................................................. 71 

Table 4.14 Waste-related Quantitative Indicators ............................................................................... 72 

 

FIGURES 

Figure 1.1 Initiatives Included in This Report ..................................................................................... 1 

Figure 2.1 Breakdown of 2014 ESG Proxies Filed in the US .............................................................. 4 

Figure 3.1 Degree of Alignment between Initiatives (Legend) ............................................................. 15 

Figure 4.1 World’s Bleached Pulp Production ....................................................................................... 42 

Figure 4.2 Fenceline System Boundary (Dotted Line) for Energy Use and Intensity  
Calculations ............................................................................................................................ 45 

Figure 4.3 Total System Boundary (Dotted Line) for Energy Use and Intensity  
Calculations ...................................................................................................................... 46 

Figure 4.4 Total Fenceline Energy Intensity (Circles) and Biomass Percentage (Diamonds) 
over Time for the North American Pulp and Paper Industry .............................................. 47 

Figure 4.5 Overall Energy Efficiency Benefits of Combined Heat and Power.................................... 48 

Figure 4.6 Simplified Example Calculation of Recycled Content According to ISO 14021 .............. 69 

 

 

 









https://www.ceres.org/roadmap/how-use-ceres-roadmap-sustainability
https://www.msci.com/documents/10199/242721/MSCI_ESG_IVA.pdf/25a39052-0b0e-4a10-bef8-e78dbc854168
https://www.msci.com/documents/10199/242721/MSCI_ESG_IVA.pdf/25a39052-0b0e-4a10-bef8-e78dbc854168
http://www.robecosam.com/en/professionals/strategies-services/funds/index.jsp


4 Special Report No. 18-03 

National Council for Air and Stream Improvement 

used when a dialogue with a corporation on a given issue stalls. They may ask corporations to 
disclose information, to measure and report, or to adopt or change specific policies and management 
practices. In a 2013 survey of North American executives, over 40% of shareholder proposals 
received were focused on ESG-related issues. Of those, a further 51% included requests for 
companies to improve their disclosure and produce a sustainability report.4 The increased focus by 
shareholders on environmental and social topics continued in 2014, with these proposals accounting 
for the largest category of proposals submitted at 45% of the total.5 That same year, the Social 
Investments Institute (Si2) annual review of shareholder proxies found that there were 417 related to 
ESG issues in the US.6 Figure 2.1 shows the sub-topics highlighted in the proxies.  

 

 

 

 

 

 

 

 

Figure 2.1  Breakdown of 2014 ESG Proxies Filed in the US 

 

Another investor-related example that demonstrates the growing importance of providing ESG data 
and information includes the United Nations (UN) Principles for Responsible Investment (PRI) 
Initiative7 which is an international network of investors and asset managers working to implement 
the initiative’s principles. The 1,200+ members currently have more than $45 trillion (USD) in assets 
under management and make their investment decisions in line with the six PRI Principles, which 
include incorporating ESG issues into their investment analysis and decision-making processes, as 
well as seeking appropriate disclosure on ESG issues by the entities in which they invest. PRI 
continues to push investors to quantify and understand the ESG risks facing their investments. In 
September 2014, PRI launched the Montreal Carbon Pledge which encourages investors to measure 
and publicly disclose the carbon footprint of their equity portfolios annually8. Globally, companies 
are responding to these different demands for ESG information and, in 2013, 77% of forest, pulp and 
paper companies produced a sustainability report9. Comparatively, 84% of mining companies and 
72% of oil and gas companies produced a sustainability report in the same period. 

                                                      
4 http://www.kpmg.com/global/en/issuesandinsights/articlespublications/corporate-
responsibility/pages/default.aspx 
5 https://webforms.ey.com/Publication/vwLUAssets/ey-proxy-season-review/$FILE/ey-proxy-season-
review.pdf 
6 http://www.proxypreview.org/#proxy-preview-2014   
7 http://www.unpri.org/  
8 https://www.unpri.org/climate-change/montreal-carbon-pledge-accelerating-investor-climate-
disclosure/602.article 
9 http://www.kpmg.com/global/en/issuesandinsights/articlespublications/corporate-
responsibility/pages/default.aspx  

http://www.kpmg.com/global/en/issuesandinsights/articlespublications/corporate-responsibility/pages/default.aspx
http://www.kpmg.com/global/en/issuesandinsights/articlespublications/corporate-responsibility/pages/default.aspx
https://webforms.ey.com/Publication/vwLUAssets/ey-proxy-season-review/$FILE/ey-proxy-season-review.pdf
https://webforms.ey.com/Publication/vwLUAssets/ey-proxy-season-review/$FILE/ey-proxy-season-review.pdf
http://www.proxypreview.org/#proxy-preview-2014
http://www.unpri.org/
https://www.unpri.org/climate-change/montreal-carbon-pledge-accelerating-investor-climate-disclosure/602.article
https://www.unpri.org/climate-change/montreal-carbon-pledge-accelerating-investor-climate-disclosure/602.article
http://www.kpmg.com/global/en/issuesandinsights/articlespublications/corporate-responsibility/pages/default.aspx
http://www.kpmg.com/global/en/issuesandinsights/articlespublications/corporate-responsibility/pages/default.aspx
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2.1.2.2   Increasing Mandatory Disclosure 

An increasing number of governments, stock exchanges, industry associations and securities 
regulators around the world are mandating various ESG-related disclosure requirements. In a 2016 
review of 45 global stock exchanges, Corporate Knights found that within the top quarter, 10 have at 
least one mandatory, prescriptive and broad policy instrument for regulating sustainability 
disclosure.10 In 2012 alone, 30 new policies related to non-financial disclosure were implemented 
globally. For detailed descriptions of several global exchange listing rules and guidance documents, 
please see Ceres’ Investor Listing Standards Proposal.  
Of the increasing number of government disclosure requirements coming into play around the world, 
some of the more recent include:  

• Section 1503 of the US Dodd Frank Act requires all mining companies listed on the New 
York Stock Exchange (NYSE) (American-owned or otherwise), to disclose health and safety 
performance. Section 1502 of the same legislation requires any listed company who uses 
conflict minerals in manufacturing their product to disclose where the minerals originated.11  

• The Canadian government has established mandatory reporting standards for the extractive 
sector within the Extractive Sector Transparency Measures Act (2015). The Act requires 
businesses involved in the exploration or extraction of oil, gas, or minerals to publicly report 
each year on specific types of payments made to all levels of government, in Canada and 
abroad. Currently, the forest products industry is not included in the government’s definition 
of extractives. The disclosure requirements are similar to those of the Extractives Industry 
Transparency Initiative (EITI) and would require Canadian extractive companies to publicly 
report payments to government12 of $100,000 and over to all levels of government both 
domestic and abroad on a project-by-project basis. Companies reporting into this standard 
must meet or exceed two of the following three thresholds: C$20 million in assets; C$40 
million in net revenue; or 250 employees. Currently, these disclosure requirements do not 
apply to the forest products sector. 

• In April 2014, the European Parliament adopted a directive on social and environmental 
disclosures. On September 29, 2014 the directive was adopted by the European Union’s 
Council. Companies began reporting in their 2017 financial year. The new rules apply to the 
6,000+ EU companies and organizations with greater than 500 employees and will require 
disclosures related to policies, risks and outcomes regarding environmental matters, social 
and employee-related aspects, respect for human rights, anti-corruption and bribery issues, 
and diversity of their boards.13 These disclosure requirements are applicable to large14 
companies listed on the EU Stock Exchange. This would include companies across all 
sectors, including non-European forest products.  

                                                      
10 http://www.corporateknights.com/reports/2016-world-stock-exchanges/ 
11 http://www.gpo.gov/fdsys/pkg/PLAW-111publ203/pdf/PLAW-111publ203.pdf 
12 Payments to government are defined as taxes levied on the income, production or profits of companies, 
excluding consumption taxes; royalties; fees, including license fees, rental fees, entry fees and other 
considerations for licenses and/or concessions; production entitlements; bonuses, such as signature, discovery 
and production bonuses; dividends paid in lieu of production entitlements or royalties; and payments for 
infrastructure improvements.  
13 http://europa.eu/rapid/press-release_STATEMENT-14-291_en.htm 
14 Companies with more than 500 employees and a balance sheet of greater than €20M or asset turnover greater 
than €40M. 

https://www.ceres.org/resources/reports/investor-listing-standards-proposal
http://www.corporateknights.com/reports/2016-world-stock-exchanges/
http://www.gpo.gov/fdsys/pkg/PLAW-111publ203/pdf/PLAW-111publ203.pdf
http://europa.eu/rapid/press-release_STATEMENT-14-291_en.htm
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• Similar requirements regarding how a company integrates social responsibility into business 
strategy were put in place in Norway in June 2013, also applicable to the Norwegian forest 
products industry.15 

2.2 Disclosure Initiatives Included in This Report 

Eleven disclosure initiatives were reviewed for this study. These initiatives range from those that 
influence the disclosure landscape broadly to those that request disclosures that are specific to the 
forest products industry. Influencing initiatives that are changing how companies disclose information 
were also included in this study to capture future disclosure trends.   

The initiatives have been grouped into three different categories: leading global initiatives, sector- or 
issue-specific initiatives, and emerging initiatives. Below is a brief description of each. 

2.2.1 Leading Global Initiatives  

Three disclosure initiatives are gaining widespread use (see Table 2.1). The Global Reporting 
Initiative is now used by almost 60% of reporting companies in the 45 countries surveyed in a report 
by KPMG.16 The Dow Jones Sustainability Indices (DJSI) are seen as a premier benchmark for ESG 
performance where companies compete to be seen as “best-in-class”, and the Carbon Disclosure 
Project (CDP) leverages over 750 institutional investors holding $92 trillion (USD) in assets to 
incentivize thousands of companies to measure and disclose environmental information. According to 
one study, these three initiatives—the GRI, DJSI and CDP—are seen to be the most valuable to a 
company for developing a sustainability program.17  

  

                                                      
15 https://www.globalreporting.org/information/news-and-press-center/Pages/Regulating-for-a-more-
sustainable-future-New-Norwegian-CSR-regulation-entered-into-force.aspx 
16 According to https://home.kpmg.com/content/dam/kpmg/pdf/2015/12/KPMG-survey-of-CR-reporting-
2015.pdf  
17 http://www.greenbiz.com/blog/2013/08/19/why-cdp-gri-djsi-stand-out-among-sustainability-frameworks  

https://www.globalreporting.org/information/news-and-press-center/Pages/Regulating-for-a-more-sustainable-future-New-Norwegian-CSR-regulation-entered-into-force.aspx
https://www.globalreporting.org/information/news-and-press-center/Pages/Regulating-for-a-more-sustainable-future-New-Norwegian-CSR-regulation-entered-into-force.aspx
https://home.kpmg.com/content/dam/kpmg/pdf/2015/12/KPMG-survey-of-CR-reporting-2015.pdf
https://home.kpmg.com/content/dam/kpmg/pdf/2015/12/KPMG-survey-of-CR-reporting-2015.pdf
http://www.greenbiz.com/blog/2013/08/19/why-cdp-gri-djsi-stand-out-among-sustainability-frameworks


http://www.globalreporting.org/
http://www.sustainability-indices.com/
http://www.cdp.net/
https://b8f65cb373b1b7b15feb-c70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/cms/reports/documents/000/001/233/original/CEE-edition-climate-change-report-2016.PDF?1478599986
https://b8f65cb373b1b7b15feb-c70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/cms/reports/documents/000/001/233/original/CEE-edition-climate-change-report-2016.PDF?1478599986
https://b8f65cb373b1b7b15feb-c70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/cms/reports/documents/000/001/233/original/CEE-edition-climate-change-report-2016.PDF?1478599986


8 Special Report No. 18-03 

National Council for Air and Stream Improvement 

issue-specific, the two issue-specific programs focused on in this section (sector/issue-specific 
disclosure) relate to water and forests. The CDP Forest Program focuses on how companies are 
addressing their exposure to deforestation risks and helps investors understand the systems companies 
have in place to manage the supply chain and ensure traceability of products. Several industries are 
collaborating across the value chain to develop their own disclosure initiatives. For example, the 
Consumer Goods Forum developed the Global Protocol on Packaging Sustainability 2.0 (GPPS 2.0) 
to provide the consumer goods and packaging industries with a common language with which to 
discuss and assess the relative sustainability of packaging. Table 2.2 summarizes these initiatives. 
 

Table 2.2  Disclosure Initiatives Associated with Specific Sectors or Issues 

Initiative Description 

Carbon Disclosure Project 
(CDP) 

Water 

CDP Water is a sister program to the CDP Climate program, and follows the 
same process of selecting companies and requesting completion of a 
questionnaire. The CDP Water survey was distributed to 1, 252 companies in 
2016; 607 companies responded.19  

Carbon Disclosure Project 
(CDP) 

Forests 

CDP Forests is a sister program to the CDP Climate program, and follows the 
same process of selecting companies and requesting completion of a 
questionnaire. The 2016 CDP Forests survey received 201 company 
responses.20  

Global Protocol on Packaging 
Sustainability 2.0 (GPPS 2.0) 

The Consumer Goods Forum is an industry network driven by retailers and 
manufacturers in the consumer goods sector to pursue business practices for 
efficiency and positive change across the industry.  
The Global Protocol on Packaging Sustainability 2.0 (GPPS) provides a global 
language for packaging and sustainability—a framework and measurement 
system for the industry that offers a common/harmonized language and 
describes the platform for the system. The protocol describes metrics and 
indicators for the sustainability of packaging. Companies are not expected to 
use all indicators in the GPPS; rather, the range of metrics (including life cycle 
indicators) aims to cover the full breadth of environmental and social aspects. 

https://www.theconsumergoodsforum.com/wp-
content/uploads/2017/11/CGF-Global-Protocol-on-Packaging.pdf   

The Sustainability Consortium 
(TSC) 

Product Sustainability Toolkits 

Multi-stakeholder collaboration that designs and implements credible, 
transparent and scalable science-based measurement and reporting systems 
accessible for all producers, retailers, and users of consumer products. 

TSC’s Product Sustainability Toolkits were established as a retailer initiative to 
develop a common platform for sharing and reporting product sustainability 
data and to specify the rules for measurement of a product’s environmental and 
social attributes for key performance indicators. 
http://www.test.sustainabilityconsortium.org/about/faq/#av_section_3   

 

                                                      
19 https://www.cdp.net/en/research/global-reports/global-water-report-2016  
20 https://www.cdp.net/en/research/global-reports/global-forests-report-2016  

https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/CGF-Global-Protocol-on-Packaging.pdf
https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/CGF-Global-Protocol-on-Packaging.pdf
http://www.test.sustainabilityconsortium.org/about/faq/#av_section_3
https://www.cdp.net/en/research/global-reports/global-water-report-2016
https://www.cdp.net/en/research/global-reports/global-forests-report-2016
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2.2.3 Emerging Initiatives  

Four initiatives were selected as emerging initiatives to emphasize future trends in ESG disclosure 
(see Table 2.3). Recognizing that a few of these initiatives (EITI, OSC) have been in place for some 
time, the term emerging is applied to characterize the recent modifications to these that will influence 
future disclosures, which are outlined below. 

The Integrated Reporting (IR) framework was published in December 2013 and it is an important 
influencer as companies and stakeholders strive to bring greater cohesion and efficiency to the 
reporting process.21  

The Extractives Industry Transparency Initiative (EITI), mentioned earlier, works with governments 
and oil and gas and mining companies to improve transparency around payments to governments 
from natural resources. The European Commission has expanded the scope of EITI application to 
include forest harvesting companies. So far, this is the only EITI application to forest harvesting 
companies.   

To understand disclosure requirements from the securities exchange perspective, the Ontario 
Securities Commission (OSC) was selected for this report as it includes disclosure requirements for 
the broader range of environmental and social risks, whereas the United States Securities Exchange 
Commission (SEC) currently only requires disclosure on climate risk. The OSC is also proposing new 
disclosure requirements around Board diversity and executive compensation.  

The Sustainability Accounting Standards Board (SASB) is currently developing standards for 
approximately 70 sectors/products, including three standards (Containers and Packaging; Forest 
Management; and Pulp and Paper Products) related to the forest products sector. Exposure Draft 
standards were released in 2017 for final public comment, with the objective of being finalized in 
2018. The draft Containers and Packaging standard was reviewed for this study. 

  

                                                      
21 http://integratedreporting.org/   

http://integratedreporting.org/
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Table 2.3  Emerging Disclosure Initiatives  

Initiative Description 

International Integrated 
Reporting Framework (IIRC) 

The IIRC Framework establishes Guiding Principles and Content Elements that 
govern the overall content of an integrated report, and explain the fundamental 
concepts that underpin them. An integrated report is a concise communication about 
how an organization's strategy, governance, performance and prospects, in the 
context of its external environment, lead to the creation of value in the short, 
medium and long term. 

 http://integratedreporting.org/ 

Extractives Industry 
Transparency Initiative (EITI) 

The EITI is a voluntary initiative with the objective of improving transparency and 
accountability in countries developing oil, gas, and mineral resources. Once a host 
country endorses the initiative, the EITI process is mandatory for all extractive 
industry operators within that country. The EITI was developed and is overseen by a 
coalition of governments, companies, and civil society. 

www.eiti.org  

More information on the European Commission’s new disclosure requirements for 
the extractive industry and loggers of primary forests in the Accounting (and 
Transparency) Directives can be found at http://europa.eu/rapid/press-
release_MEMO-13-541_en.htm  

Ontario Securities Council (OSC) Corporate responsibility-related disclosure is required by Canadian accounting 
standards and securities regulators, including the OSC. The relevant standards and 
guidance reviewed for this study include  

• guidance to reporting issuers (other than investment funds) on existing 
continuous disclosure requirements relating to environmental matters under 
securities legislation (National Instrument 51-102 on Continuous Disc. 
Obligations, and CSA STAFF NOTICE 51-333);  

• new amendments to increase disclosure around executive compensation 
(Amendments to Form 51-102F6 Statement of Executive Compensation); 
and 

• proposed disclosure requirements regarding the representation of women on 
boards and in senior management (Proposed OSC amendments to form 58-
101F1).  

Sustainability Accounting 
Standards Board (SASB) 

SASB is looking to influence and create mandatory disclosure for companies 
focused on material sustainability issues. Currently, the disclosures outlined in 
standards and guidance documents developed by SASB are not mandatory. 
Standards have been developed to be consistent with current US Securities 
Exchange Commission (SEC) requirements and through a multi-stakeholder process 
including strong representation from the accounting profession. Additionally, the 
former Chair of the SEC sits on the SASB Board of Directors.  

SASB is currently developing standards for approximately 70 sectors/products, 
including three standards (Containers and Packaging; Forest Management; and Pulp 
and Paper Products) related to the forest products sector. Exposure draft standards 
were released for final public comment in 2017. Codified standards are anticipated 
in 2018.  

 

http://integratedreporting.org/
http://www.eiti.org/
http://europa.eu/rapid/press-release_MEMO-13-541_en.htm
http://europa.eu/rapid/press-release_MEMO-13-541_en.htm
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2.2.4 Alignment between Initiatives 

Collaboration across the internationally recognized reporting frameworks improves the consistency 
and comparability of data, avoids duplication, and eases the reporting burden for companies. A 
number of different alignment efforts are underway.  

The GRI and CDP signed a Memorandum of Understanding in May 2013 stating their commitment to 
work together to align areas of their reporting frameworks. CDP Climate and the GRI also issued a 
linkage document22 that helps responding companies identify the alignment between specific CDP 
questions and the related GRI criteria. The DJSI aligns their climate change questions with the CDP 
Climate methodology23. DJSI asks organizations who have submitted responses to CDP to attach the 
CDP questionnaire, noting that responses provided in the DJSI should be aligned with the responses 
to the CDP questionnaire. SASB is also largely aligned with CDP Climate and notes the specific 
alignment in the description of each indicator in the Standard. Finally, in March 2016 the IIRC 
released a Corporate Reporting Dialogue initiative to “promote greater coherence, consistency and 
comparability between corporate reporting frameworks, standards, and related requirements relevant 
to <IR>, leading to improved efficiency and effectiveness.”24 

2.3 Common Sustainability Issues across Reviewed Initiatives 

After reviewing 11 different initiatives, the research demonstrates coverage across 25 different 
sustainability issues, as shown in Table 2.4. The characterization of sustainability issues is largely 
influenced by the most broad-reaching initiatives—the GRI and DJSI. These issues can be generally 
divided into two types of disclosure: general disclosures which refer to the integration of 
sustainability into management systems, and issue-specific disclosures which relate to the 
management of various sustainability issues.  

Looking broadly, there are two primary issues where alignment is greatest: strategy and management 
disclosures, and environmental disclosures. Strategy and management disclosures require companies 
to demonstrate how they consider sustainability in their decisions and what policies, processes and 
systems they have established. Environmental disclosures have a longer history of evolution and are 
more mature, compared to social disclosures for example, and the result is that there is greater 
alignment of environmental issues across different disclosure initiatives.  

 

                                                      
22 https://www.globalreporting.org/resourcelibrary/GRI-G4-CDP-2016-Climate-Change-Linkage-Document.pdf  
23 http://www.robecosam.com/images/130404-2013-csa-en-vdef.pdf  
24 http://integratedreporting.org/news/corporate-reporting-dialogue-releases-a-statement-of-common-principles-
of-materiality/   

https://www.globalreporting.org/resourcelibrary/GRI-G4-CDP-2016-Climate-Change-Linkage-Document.pdf
http://www.robecosam.com/images/130404-2013-csa-en-vdef.pdf
http://integratedreporting.org/news/corporate-reporting-dialogue-releases-a-statement-of-common-principles-of-materiality/
http://integratedreporting.org/news/corporate-reporting-dialogue-releases-a-statement-of-common-principles-of-materiality/
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3.0 ENVIRONMENTAL DISCLOSURE INDICATORS 

3.1 Overview of Approach 

This section includes an in-depth review of the environmental disclosures from the eleven initiatives 
studied. Six environmental issue areas were assessed: water, energy, greenhouse gas (GHG) and other 
air emissions, land and biodiversity, material and product stewardship, and waste.25  

For each environmental issue, disclosure topics are listed and characterized as either qualitative or 
quantitative. For quantitative disclosures, the specific unit of disclosure (e.g., $, %) has been included 
under each disclosure topic if it is common across all initiatives. In instances where there are multiple 
units a more generic term such as “amount” or “volume” has been used. For each topic, the number of 
initiatives requiring that disclosure, the total number of disclosure requirements and the degree of 
alignment between the initiatives requesting disclosure of the topic are provided (see Figure 3.1). To 
demonstrate the degree of alignment, symbols are used (see Table 3.1 and Figure 3.1).  

 

Table 3.1  Degree of Alignment between Initiatives (Legend) 
Degree of Alignment Symbol 

No Alignment (1 initiative with a requirement, or 1+ initiatives asking for different 
types of requirements)   

Partial Alignment (2+ initiatives with 2 initiatives asking for similar requirements)  

Strong Alignment (3+ initiatives with at least 3 initiatives asking for similar 
requirements)  

 

  

                                                      
25 The six environmental issues vary slightly from the Coverage of Sustainability Issues (Table 2.4). The 
summary for “Water” includes both water use, which is typically associated with water sources and water 
intake, and effluents, which are typically associated with receiving waters and water discharges. The summary 
for “Materials and Product Stewardship” combines materials and products and services.  
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Figure 3.1  Understanding the Disclosure Summary Tables 
 

3.2 Summary of Environmental Disclosures 

Some disclosure requirements are not explicitly related to an issue; rather, they are relevant for all 
material issues to an organization. For instance, the Integrated Reporting Framework does not have 
disclosure topics related to specific issues such as water or biodiversity, but asks companies to 
disclose information such as the management approach and governance for all material issues.  

The following general disclosure topics cut across all environmental issues. 

• Materiality  Describing why an issue is material to an organization (i.e., relevant impact 
on business and/or significant importance to stakeholders). 

• Management  Describing the overall approach for managing the material issue, including 
quantitative targets and whether or not the data were subject to third-party verification. 

• Governance  Person who has the highest level of direct responsibility for a material issue.  

• Compliance  Number and value of all non-compliances for material issues. 

Table 3.2 below summarizes the disclosure requirements for the six environmental issues. As shown, 
some issues are more aligned than others. “Water” and ”GHG and other air emissions” both have a 
high number of disclosure requirements and high overall alignment between the initiatives. In 
addition, GRI, DJSI, CDP and SASB are working to align their disclosure requirements around these 
issues. “Land and biodiversity”, on the other hand, covers a wide range of disclosure topics with little 
alignment across the initiatives.  

  

‘# of initiatives’ and ‘# of disclosure requirements’:  

The Annex report includes detailed tables listing the relevant initiative 
indicators (e.g., G4-EN26) and a description of the requirement (e.g., 
Report water bodies/habitats significantly affected by water 
discharges).  

For the purpose of this report, the total of all initiatives and 
disclosure requirements is included. 

 
Degree of alignment:  

The symbols demonstrate 
the degree of alignment 
between the initiatives’ 
disclosure requirements 
(e.g., for water quantity 
disclosure requirements: 
G4-EN8, DJSI-2.3.6, CDP 
W5 and SASB all ask for 
the volume of total water 
withdrawn, therefore a full 
circle would be used to 
show strong alignment 
amongst the initiatives.)  

 

Category 

Overarching categories, 
grouping the disclosure 
topics. 

  

Disclosure topics 

Topics summarizing the 
disclosure requirements gathered 
from the various initiatives.  

  

Understanding the 
disclosure summary 
tables: 
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Table 3.2  Summary of Key Themes by Issue 

Issue 
# of 

Disclosure 
Topics 

# of 
Initiatives 

# of Disclosure  
Requirements 

Overall26 
Level of 

Alignment 
Summary of Key Themes 

Water 16 8 54 High 

• Water risks, opportunities 
and management 

• Disclosure at the regional 
watershed level  

• Alignment on water 
quantity disclosure 
requirements, less on water 
quality issues 

Energy 10 8 29 Medium 

• Alignment on total energy 
consumption 

• Variation of requirements 
on the breakdown of 
energy consumption (e.g., 
by fuel type, by % 
renewable vs. % non-
renewable, by upstream 
and downstream activities, 
by amount of energy self-
generated, etc.)  

GHG and 
Other Air 
Emissions 

18 8 74 High 

• Climate change risks, 
opportunities and 
integration into business 
strategies 

• Methodologies and 
assumptions used  

• Alignment between CDP, 
GRI, DJSI and SASB on 
disclosure requirements 

(Continued on next page.) 

 

 

  

                                                      
26 Note that the overall alignment is based on the alignment across the initiatives for the whole issue, not the 
specific disclosure topics as per the legend in Table 3.1 and Figure 3.1.  
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Table 3.2  Continued 

Issue # of 
Disclosure 

Topics 

# of 
Initiatives 

# of 
Disclosure  

Requirements 

Overall27 
Level of 

Alignment 

Summary of Key 
Themes 

Land and 
Biodiversity 18 7 37 Low 

• Supply chain 
management practices for 
procuring timber 

• Large number and wide 
variation of qualitative 
and quantitative 
disclosure requirements, 
ranging from describing a 
company’s policy 
regarding the use of 
genetically modified 
trees, to reporting the 
locations of protected 
areas  

Material & 
Product 
Stewardship28 

14 8 64 Medium 

• Wide-ranging 
requirements on 
sustainable forest 
management 
(traceability, use of 
third-party certification 
systems)   

• Quantitative indicators 
regarding material and 
packaging use, 
including the use of 
recycled materials 

Waste 10 6 21 Medium 

• Alignment on amount of 
waste and hazardous 
waste produced 

• Variation in breakdown 
of requirements (e.g. by 
disposal method, by 
hazardous waste 
exported, imported, etc.) 

                                                      
27 Note that the overall alignment is based on the alignment across the initiatives for the whole issue, not the 
specific disclosure topics as per the legend in Table 3.1 and Figure 3.1.  
28 “Materials and Product Stewardship” combines materials and products and services from Table 2.4. While 
only six initiatives require disclosure for each issue in Table 2.4, when combined, a total of eight initiatives 
require disclosure.  



https://www.globalreporting.org/resourcelibrary/GRI-G4-CDP-2016-Climate-Change-Linkage-Document.pdf


Special Report No. 18-03 19 

National Council for Air and Stream Improvement 

Impacts on Specific Water Bodies 

GRI, DJSI, CDP Water, GPPS, and SASB all ask companies to describe their impacts on water 
bodies, especially in water-stressed areas. Emerging disclosure requirements reflect an increasing 
interest on regional watershed impacts and cumulative impacts. Disclosures in this area are both 
qualitative and quantitative as shown in the table below. Specific requirements include 

• impact of discharges and runoff on water bodies and aquatic habitats; 

• volume of total water withdrawn by source (surface water, groundwater, rain water, 
municipal water supply); 

• number of water sources significantly affected by withdrawal; and 

• percentage of total water withdrawn from water stressed areas. 

Table 3.3 and Table 3.4 summarize the qualitative and quantitative disclosure topics for water.  

 

Table 3.3  Environmental Disclosure Indicator Alignment –  
Qualitative Description Requirements – Water  

Qualitative Description Requirements 

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 
Requirements 

Degree of 
Alignment 

Strategy and 
management  

Description of why water is 
important to the organization 
(materiality, description of risks and 
opportunities) 

5 7  

Description of how water is 
managed and integrated with the 
business strategy  

4 7  

Governance Person who has the highest level of 
direct responsibility for water issues 3 3  

Compliance Description of non-compliances 
related to water 1 1  

Other qualitative 
descriptions related 
to water 

Impact of discharges and runoff on 
water bodies and aquatic habitats 1 1  

Description of water treatment 
method 2 2  
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Table 3.4  Environmental Disclosure Indicator Alignment – Quantitative Requirements – Water  
Quantitative Indicators   

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 
Requirements 

Degree of 
Alignment 

Strategy and 
management  

Quantitative indicators related to 
the strategy and management of 
water (e.g., quantitative targets, $ of 
water related spending) 

3 4  

Water quantity 
Volume of total water withdrawn 5 5  

% and total volume of water 
recycled/ reused 3 3  

Water quality 

Volume of total water discharged 
(by destination) 2 2  

Quality of the water discharged 
(e.g., BOD mg/L, AOX kg,/year 
TSS mg/L)   

3 6  

Processes % of pulp supply produced using 
ECF, TCF or PCF processes 1 1  

Compliance # and $ of non-compliances related 
to water 3 3  

Impact 

Size and biodiversity value (e.g., # 
of protected species) of water 
bodies affected by discharge 

1 1  

Water sources affected by 
withdrawal (e.g., # of water 
sources, # of operations located in 
scarce water regions) 

4 4  

Reporting 

% of pulp produced that comes 
from facilities that track and 
publicly report water consumption 
and wastewater emissions 

1 4  

 

3.4 Energy 

Energy consumption is one of the most important issues for the forest products industry, considering 
the related operational costs and potential environmental impacts. According to SASB’s draft 
standard on Containers and Packaging, approximately one-third of energy emissions from pulp and 
paper manufacturers is from electricity, while the rest comes from fuel combustion from other 
sources. The disclosures related to this issue, such as energy consumption and reduction, are 
intrinsically linked with disclosure requirements for GHG emissions and climate change, which 
contributes to the lower numbers of overall requirements (27) for this issue. This summary includes 
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Table 3.5  Environmental Disclosure Indicator Alignment –  
Qualitative Description Requirements – Energy  

Qualitative Description Requirements  

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 
Requirements 

Degree of 
Alignment 

Strategy and 
management 

Description of why energy is 
important to the organization 
(materiality, description of risks and 
opportunities) 

4 4  

Description of how energy is 
managed and integrated with the 
business strategy  

3 4  

Governance Person who has the highest level of 
direct responsibility for energy issues 2 2  

 
 

Table 3.6  Environmental Disclosure Indicator Alignment – Quantitative Requirements – Energy  
Quantitative Indicators  

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 
Requirements 

Degree of 
Alignment 

Strategy and 
management 

Quantitative indicators related to the 
strategy and management of energy 
(e.g., quantitative targets, % of 
operational spend on energy) 

2 2  

Energy consumption 

Energy consumption (e.g., from 
renewable and non-renewable sources, 
from within organization and 
upstream/downstream activities)  

4 10  

Energy intensity ratio 1 1  

Energy reductions 

GJ of reduction in energy 
consumption 1 1  

Reduction in energy requirements of 
products and services 1 1  

Compliance # and value of non-compliances 
related to energy 1 1  

Reporting 
% of product produced that come 
from facilities that track and publicly 
report energy use 

1 3  
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3.5 Greenhouse Gas and Other Air Emissions 

Global concerns over climate change and air quality have led to increased stakeholder interest in 
corporate disclosure on greenhouse gas emissions and air shed management. This summary includes 
disclosure requirements related to the strategy, management, performance, and impact of greenhouse 
gas (GHG) and other air emissions. 

 

Key Themes 

Cooperation among initiatives leading to indicator alignment  

The leading, global disclosure initiatives are generally aligned on climate change disclosure. The GRI 
and CDP Climate issued a linkage document that helps responding companies identify the alignment 
between the specific CDP question and related GRI indicator30. Furthermore, the DJSI aligns their 
climate change questions with the CDP Climate methodology31. DJSI asks organizations who have 
submitted responses to CDP to attach the CDP questionnaire, noting that responses provided in the 
DJSI should be aligned with the responses to the CDP questionnaire. SASB is also largely aligned 
with CDP Climate and notes the specific alignment in the description of each indicator in the 
Standard. 

More specifically, there is general alignment across the following disclosure topics. 

• Strategy and management of climate change and GHG emissions 

o CDP Climate and DJSI have the same requirements related to describing climate 
change risks and opportunities that have the potential to generate a substantive 
change in business operations, revenue or expenditures.  

o The GRI, DJSI, CDP Climate, and SASB all have requirements related to the 
management of GHG emissions and climate change, but vary slightly. For instance, 
SASB requires a description of the short-term and long-term strategy or plan to 
manage emissions and emissions reductions targets, whereas DJSI and CDP Climate 
require a description on the risk management approaches and procedures with 
regards to climate change risks and opportunities.  

• Emissions (Scope 1, Scope 2, Scope 3 and the description of methodology)  

o The methodology and assumptions used to calculate Scope 1 and Scope 2 emissions 
are aligned across GRI, DJSI, CDP Climate, and SASB.  

                                                      
30 https://www.globalreporting.org/resourcelibrary/GRI-G4-CDP-2016-Climate-Change-Linkage-Document.pdf  
31 http://www.robecosam.com/images/130404-2013-csa-en-vdef.pdf  

Snapshot of GHG and Other Air Emission disclosure requirements 

• 6 initiatives have requirements for GHGs and other air emissions: GRI, DJSI, CDP Climate, 
GPPS, and SASB. 

• 18 summarized disclosure topics are described in the tables below, representing 74 specific 
requirements for GHGs and other air emissions. 

• Overall, there is a high degree of alignment between the initiatives.  

https://www.globalreporting.org/resourcelibrary/GRI-G4-CDP-2016-Climate-Change-Linkage-Document.pdf
http://www.robecosam.com/images/130404-2013-csa-en-vdef.pdf
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o Scope 1 and 2 emissions are required by all four initiatives; however, Scope 3 (other 
indirect emissions) are only required by GRI and CDP.  

• Other air emissions 

o GRI, DJSI, GPPS, and SASB all require companies to disclose nitrogen oxide (NOx) 
air emissions. Other air emissions such as sulfur oxides (SOx) (GRI, SASB, GPPS), 
volatile organic compounds (VOCs) (GRI, SASB), particulate matter (PM) (GRI, 
SASB, GPPS), and persistent organic pollutants (POPs) (GRI) are also covered. 

Table 3.7 and Table 3.8 summarize the qualitative and quantitative disclosure topics for GHG and 
other air emissions.  

 

Table 3.7  Environmental Disclosure Indicator Alignment – Qualitative Description Requirements – 
GHG and Other Air Emissions  

Qualitative Description Requirements  

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 

Requirements 

Degree of 
Alignment 

Strategy and 
management 

Description of why emissions 
and/or climate change are 
important to the organization 
(materiality, description of climate 
change risks and opportunities) 

5 9  

Description of how emissions 
and/or climate change are managed 
and integrated with the business 
strategy (e.g., policies, standards, 
management systems) 

5 11  

Description of GHG emissions 
trading 1 1  

Governance 

Person who has the highest level of 
direct responsibility for issues 
related to climate change and/or 
emissions 

3 4  

Other qualitative 
description 
requirements related 
to climate change 
and emissions 

Description of emissions 
methodology (e.g., boundary used, 
sources of emissions, third-party 
verification, etc.) 

4 6  

Description of change in gross 
global emissions 2 2  
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Table 3.8  Environmental Disclosure Indicator Alignment – Quantitative Requirements –  
GHG and Other Air Emissions  

Quantitative Indicators  

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 

Requirements 

Degree of 
Alignment 

Strategy and 
management 

  

Quantitative indicators related to the 
strategy and management of climate 
change and emissions (e.g., 
quantitative targets, $ financial 
implications of risks and 
opportunities) 

4 9  

Global Warming Potential (GWP) 
used (kg CO2 eq / functional unit) 3 3  

GHG Emissions 

Metric tons of CO2e of direct GHG 
emissions (Scope 1) 4 5  

Metric tons of CO2e of energy 
indirect GHG emissions (Scope 2) 3 4  

Metric tons of CO2e of other indirect 
GHG emissions (Scope 3) 2 2  

CO2e from biomass combustion for 
energy 1 1  

GHG emissions intensity ratio 2 2  

GHG Reductions Reduction of GHG emissions 1 1  

Other air emissions 

Emissions of ozone-depleting 
substances (ODS) 2 3  

NOx, SOx, and other significant air 
emissions 4 5  

Compliance # and $ of non-compliances  1 1  

Reporting 

% of product produced that comes 
from facilities that track and 
publicly report GHG and air 
emissions 

1 5  

 
3.6 Land and Biodiversity 

Biodiversity is an increasingly important topic globally in the context of conserving endangered 
species, and managing for climate change and other stressors. This summary includes disclosure 
requirements related to the strategy, management, performance, and impact of land management and 
biodiversity. 
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Table 3.9  Environmental Disclosure Indicator Alignment –  
Qualitative Description Requirements – Land and Biodiversity  

Qualitative Description Requirements  

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 

Requirements 

Degree of 
Alignment 

Strategy and 
management 

Description of why land and 
biodiversity is important to the 
organization (materiality, 
description of risks and 
opportunities) 

4 4  

Description of how land and 
biodiversity is managed and 
integrated with the business strategy 
(e.g., policies, standards, 
management systems) 

4 8  

Description of supply chain 
management (SCM), and 
stakeholder initiatives 

3 5  

Governance 
Person who has the highest level of 
direct responsibility for land and 
biodiversity issues 

3 3  

Reporting Public disclosure of deforestation 
risks 2 2  

Other qualitative 
description 
requirements related 
to land and 
biodiversity 

Description of operational sites by 
areas of high biodiversity value 2 2  

Description of habitats protected or 
restored 1 1  

Description of impacts of activities 
on biodiversity  1 1  
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Table 3.10  Environmental Disclosure Indicator Alignment – Quantitative Requirements –  
Land and Biodiversity  

Quantitative Indicators  

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 

Requirements 

Degree of 
Alignment 

Strategy and 
management 

Quantitative indicators related to the 
strategy and management of land 
and biodiversity (e.g., quantitative 
targets) 

1 1  

Land use and 
biodiversity 

Total land use over lifecycle (e.g., 
m2 × years / Functional Unit) 1 1  

# and size of operational sites by 
areas of high biodiversity value 1 1  

Species at risk # of species at risk 1 1  

Land management 
practices 

% of wood produced stemming from 
GMOs in plant breeding 1 1  

% of plantations converted from 
natural forest 1 1  

% of land managed according to 
sustainable forestry practices  2 2  

Compliance 

# and $of non-compliances  1 1  

Extent of compliance monitoring 
(e.g., % of wood sourced with chain 
of custody certification)  

1 1  

# of grievance mechanisms about 
environmental impacts 1 1  

 

3.7 Materials and Product Stewardship 

Materials and product stewardship for the forest products industry is about ensuring the responsible 
use of key materials such as timber – from sourcing the wood to designing products and packaging in 
a way that reduces environmental impacts. This summary includes disclosure requirements related to 
the strategy, management, performance and impact of material use, and product stewardship, 
including forest certification. 
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Table 3.11  Environmental Disclosure Indicator Alignment – Qualitative Description Requirements – 
Materials and Product Stewardship  

Qualitative Description Requirements  

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 
Requirements 

Degree of 
Alignment 

Strategy and 
management  

Description of why materials are 
important to the organization 
(materiality, description of risks and 
opportunities) 

5 6  

Description of how materials 
(mainly fiber) are managed and 
integrated with the business strategy 
(e.g., policies, standards, 
management systems, product 
design) 

5 13  

Description of supply chain 
management (SCM), third-party 
certifications schemes and 
stakeholder initiatives 

4 10  

Governance 
Person who has the highest level of 
direct responsibility for issues 
related to materials 

3 3  

Compliance Description of compliance 
monitoring and non-compliances 1 1  
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Table 3.12  Environmental Disclosure Indicator Alignment – Quantitative Requirements –  
Materials and Product Stewardship  

Quantitative Indicators  

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 
Requirements 

Degree of 
Alignment 

Strategy and 
management  

Quantitative indicators related to the 
strategy and management of 
materials (e.g., quantitative targets) 

2 3  

Material use 

Weight or volume of materials used 2 2  

Weight and/or % of materials used 
that are recycled input materials 3 10  

Indicators related to packaging use 
(e.g., weight, # of times used, etc.) 1 7  

Supply chain 
management 

% of new suppliers screened with 
environmental criteria 1 1  

# of recalls from suppliers 1 1  

% of material by certification 
system 3 5  

Compliance # and $ of non-compliances  1 2  

 

3.8 Waste  

Waste generation and disposal data over time demonstrates an organization’s progress towards waste 
reduction efforts and minimizing environmental impacts. This summary includes disclosure 
requirements related to the strategy, management, performance, and impact of waste, including 
hazardous and non-hazardous waste and spills. 

 

 
 

  

Snapshot of waste disclosure requirements 

• 6 initiatives have requirements for waste: G4, DJSI, GPPS, IR, OSC, and SASB. 
• 10 summarized disclosure topics are described in the tables below, representing 21 specific 

requirements for waste. 
• Overall, there is a medium degree of alignment between the initiatives.  
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Among the challenges in developing meaningful water-related metrics are that water quality and 
quantity impacts, unlike carbon, are a localized concern and cannot be expressed as a single value (as 
with carbon dioxide equivalents) (Ridoutt et al. 2009). Currently, many of the water sustainability 
initiatives, tools, or approaches lack the detail to produce useful, localized, results (Witmer and Cleij 
2012; NCASI 2013a). In addition, it is important to realize that water sustainability involves tradeoffs 
or “compromise situations when a sacrifice is made in one area to obtain benefits in another” 
(Byggeth and Hochschorner 2006) and currently no sustainability program adequately captures the 
full dimensions of tradeoffs for water (CGLI 2013). The programs that do cursorily treat tradeoffs 
assume a “win-win” paradigm, which most likely is not the case in real-life corporate decisions 
regarding sustainability (Hahn et al. 2010). One of the few approaches that deal with one dimension 
of tradeoffs is the Environmental Footprint Comparison Tool, which explores water related tradeoffs 
among environmental vectors within the pulp and paper industry (EFCT 2013), but additional 
tradeoffs exist within the economic, social and environmental pillars, the temporal plane (tradeoffs 
between long term and short term), and the organizational plane (tradeoffs among individuals, 
organizations, industries, and society).  

This review of water-related metrics within disclosure programs focuses on aspects relevant to the 
pulp and paper industry that benefit from additional context, definitions that can cause differences in 
reporting of values, and metrics that may provide limited or no value to the water sustainability 
dialogue. In addition to protocols for reporting and disclosure, water use accounting tools, 
frameworks for assessing business risk due to water (too much or too little water), and water 
sustainability standards and certification frameworks, all contain water metrics and fall under the 
broad umbrella of water sustainability initiatives (CGLI 2013).  

4.1.2 Definitions 

Two key aspects of developing actionable water-related strategic sustainability approaches are the 
availability of meaningful data (Pacific Institute and VOX Global 2014) and the use of accurate 
terminology (Ridoutt et al. 2015). Unclear or incomplete definitions have led to contrary or 
incomparable results among water sustainability initiatives (CGLI 2013). Some internally consistent 
water quantity definitions are provided below and these definitions are used throughout this section. 

Water Intake: The total amount of water (process and non-contact cooling water) that enters a 
facility. 

Water Use:  The total amount of water used by a facility for process and cooling needs.  Water use is 
generally equivalent to water intake. The term water consumption is still being used, especially in 
Europe, to mean water use; however, NCASI considers water use and water consumption to be 
distinct because water consumption is approximately 10% of water use for the North American pulp 
and paper industry (NCASI 2009a; NCASI 2010). 

Water Consumption:  The portion of water removed from a water source that is not immediately 
returned to the water source. Examples of consumptive water losses that contribute to water 
consumption include evaporative losses and water leaving with product and solid residuals.  

Effluent: Water discharged from a facility. Effluent is often subcategorized into treated effluent 
(usually meant to describe effluent that has been treated to remove solids and organic material) and 
clean cooling water (water used only for cooling process equipment that does not contact process 
materials or process waters, and is discharged containing only incremental heat). 

Recycled Water: Water used for an auxiliary purpose after it has been previously used once or more. 
“Recycled”, “reused”, and “reclaimed” water are terms that are typically used interchangeably and 
currently no disclosure program makes distinctions among these terms. There is a “reduce, reuse, 
recycle” paradigm promoted in water-stressed areas, where reused and recycled water have distinct 



https://www.globalreporting.org/resourcelibrary/GRIG4-Part2-Implementation-Manual.pdf




http://www.wbcsd.org/work-program/sector-projects/water/global-water-tool.aspx












http://www.wri.org/our-work/project/aqueduct
https://www.wbcsd.org/Clusters/Water/Resources/Global-Water-Tool
https://www.ethz.ch/content/specialinterest/baug/institute-ifu/esd/en/downloads/ei99.html
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aspects particular to the pulp and paper industry that would benefit from additional context and 
perspective. 

4.2.2 Definitions 

Some useful energy definitions pertaining to energy are given below. 

Purchased energy: The energy content of purchased fuels used for onsite energy generation and the 
energy content of purchased steam and electricity used for onsite consumption. 

Total onsite energy: The energy content of purchased and self-generated fuels used onsite for energy 
generation and the energy content of purchased steam and electricity used for onsite consumption.  
Any purchased steam and electricity is accounted for using fenceline energy contents.   

Total usable energy: The energy content of usable forms of energy used onsite, i.e., steam and 
electricity.  

Absolute energy use: Energy use in joules, BTUs, or watt-hours or multiples thereof. 

Energy intensity: Absolute energy use, normalized by a production value or functional unit 
denominator. Examples are MJ/ton of finished product and million BTU/ton of finished product. 

4.2.3 Energy Consumption Indicators  

Table 4.6  Energy-related Quantitative Indicators – Energy Consumption 
Quantitative Indicators 

Category Disclosure Topics # of 
Initiatives 

# of Disclosure 
Requirements 

Degree of 
Alignment 

among 
Different 

Initiativesc 

Energy 
consumption 

Energy consumption (e.g., from 
renewable and non-renewable 
sources, from within organization 
and upstream/downstream 
activities)  

4a 10  

Energy intensity ratio 3b 1  

a) GRI, SASB DJSI, CDP 
b) GRI, DJSI, GPPS 
c)  No alignment,  Partial alignment,  Strong alignment 
 

The energy consumption category is popular within the disclosure programs surveyed. Five of the 
disclosure programs request information on energy consumption using a variety of different questions 
that, in general, have a high degree of alignment in purpose. GRI, DJSI, and GPPS also query 
information on an intensity basis. GRI asks for both absolute energy use and energy intensity and 
DJSI asks for absolute energy use and a production denominator to enable (by DJSI) the 
transformation of absolute energy amounts into intensity results. GPPS asks for information on purely 
an intensity basis so sufficient information would not be available to derive absolute energy amounts. 
Reporting of intensity-based energy metrics is the most commonly used approach in pulp and paper 
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company and AF&PA sustainability reports (AF&PA 2014). CDP and SASB request energy use in 
absolute amounts. Most of the disclosure programs reviewed in this report use a fenceline system 
boundary (see Figure 4.2).  

With a fenceline boundary approach, the fenceline energy contents of purchased electricity and steam 
are considered in calculations compared to the energy contents of the fuels used to generate the 
purchased steam or electricity. For facilities that use onsite fuels and purchased steam and electricity, 
the fenceline boundary approach minimizes the energy contribution of purchased steam and 
electricity to total energy use because generation efficiencies and transportation losses are not 
considered as part of the purchased steam and electricity contribution. To compare onsite fuel usage 
and purchased steam and electricity using a consistent fuel basis, the fuels used to generate purchased 
electricity and steam can be determined using site-specific or national generation efficiencies to 
account for losses during generation and transportation, as is done in AF&PA’s sustainability work, 
Figure 4.3 (AF&PA 2014). Sold steam and electricity are undervalued using the fenceline boundary 
concept because the sold electricity and steam are being compared to the energy content of grid 
electricity and purchased steam without considering the generation efficiencies and transmission 
losses that went into generating the grid electricity and purchased steam. Fuels displaced by any sold 
electricity and steam can be accounted for by using site-specific or national generation efficiencies for 
steam or electricity. Compatible boundary approaches are necessary to compare results from different 
disclosure or reporting programs.  

 

 

Figure 4.2  Fenceline System Boundary (dotted line) for Energy Use and Intensity Calculations 
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Figure 4.3  Total System Boundary (dotted line) for Energy Use and Intensity Calculations 

 

GPPS and GRI request information on energy use outside of the facility boundary, i.e., upstream and 
downstream activities. GPPS asks for cumulative energy demand (CED) divided into renewable and 
non-renewable components. The CED method was developed by The Association of German 
Engineers [Verein Deutscher Ingenieure (VDI 2012)] and includes energy required for extraction, 
transport, processing, and final disposal of product on an energy intensity basis. GRI requests 
upstream and downstream energy usage in conformance with the WRI/WBCSD GHG Scope 3 
Accounting and Reporting Standard (WRI/WBCSD 2011). All other disclosure programs reviewed 
limit requested energy information to the facility fenceline.  

The US pulp and paper industry generates substantial amounts of electricity for sale (with a lesser 
amount of steam generated for sale). Total sales of electricity from the US paper industry were 8,152 
million kWh in 2010 (USEIA 2014) and it is estimated that total sales of electricity for the Canadian 
pulp and paper industry were 1,514 million kWh in 2012 (NCASI 2014b). GRI has provisions for 
taking into account the amount of steam and electricity sold, but CDP, SASB, and DJSI, and GPPS 
do not request information on sold electricity and steam.  

All of the programs reviewed allow for flexibility in the choice of heating values used to convert 
physical units to energy units as long as the approach is documented and the reference for heating 
values specified. SASB limits the use of heating values to the ones found in the Intergovernmental 
Panel on Climate Change (IPCC), the U.S. Department of Energy (DOE), or the U.S. Energy 
Information Administration (EIA) sources.  

The US forest products industry generated 1,610 trillion BTU from the combustion of spent pulping 
liquors and other biomass residuals in 2010 (USEIA 2014). It is estimated that the Canadian pulp and 
paper industry used 396 trillion BTU of fuel from pulping liquors and other biomass residuals in 2012 
(NCASI 2014b). Within the US industrial sector, the pulp and paper and wood products industry 
comprised nearly 60% of the biomass material used in combustion for energy generation (USEIA 
2014). SASB, GRI, and GPPS request information on the amount of renewable energy consumption 
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in relation to total site energy consumption. GPPS asks for renewable energy used over the entire life 
cycle of the product, and SASB and GRI request renewable energy consumption only within the 
facility fenceline. The percent of total onsite energy needs from biomass and other renewable energy 
sources such as onsite hydroelectric power have increased steadily over time within the North 
American pulp and paper sector as facilities have reduced their fossil fuel and purchased electricity 
energy usage (see Figure 4.4). Only one program, CDP, requests information on the specific fuels 
used onsite (all other programs ask for the energy content of all fuels in aggregate), and this is 
because of CDP’s focus on GHG reductions and the strong link between fuel type and GHG emission 
intensity.  

 

  United States             Canada 

Figure 4.4  Total Fenceline Energy Intensity (Circles) and Biomass Percentage (Diamonds) 
over Time for the North American Pulp and Paper Industry (AF&PA and NCASI) 

 

One item to note about renewable fuels such as biomass is that they are typically less energy efficient 
than fossil fuels, and thus generate less usable energy per unit of fuel input compared to fossil fuels.  

Table 4.7 shows typical thermal efficiencies for boilers firing different fuels. Hogged fuel and spent 
liquor solids tend to have higher moisture contents and fuel heterogeneity, and lower bulk densities 
than fossil fuels, which negatively impact boiler thermal efficiencies. Kraft recovery boilers have the 
additional thermal efficiency penalties of smelt reduction and sensible heat loss from the smelt 
stream. Currently none of the disclosure programs consider the energy efficiency impacts related to 
the use of biomass fuels. 

 
Table 4.7  Literature with Published Thermal Efficiencies 

Fuel Efficiency Reference 

Spent Liquor Solids 61-69a Adams 1997; Francis et al. 2006; AGRA Simons 2000 

Sludge 65 AGRA Simons 2000 

Hogged Fuel 60-70 AGRA Simons 2000; CIBO 2003  

(Continued on next page. See note at end of table.)  
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Table 4.7  Continued 
Fuel Efficiency Reference 

Natural Gas 83 AGRA Simons 2000 

Oil 87 AGRA Simons 2000 

Coal 85, 75a CIBO 2003 

Oil 80, 72 a CIBO 2003 

Gas 75, 70 a CIBO 2003 
a  Second number is low load efficiency, numbers are for relatively new units. 

 

The pulp and paper industry is a leading industrial user of combined heat and power (CHP) or 
“cogeneration” systems. An example of the energy efficiency benefits of CHP is shown in Figure 4.5. 
In this example of a typical CHP system at a pulp and paper mill, 1.45 GJ of fuel is used to generate 1 
GJ of steam and 0.16 GJ of electricity. Generating an equivalent amount of steam and electricity with 
separate steam and electricity generation would require 1.25 GJ of fuel for steam generation and 0.67 
GJ of fuel for electricity generation, for a total of 1.92 GJ of fuel usage. In this example and in 
general, the onsite energy usage for the system using CHP is higher than the system without CHP. 
Currently, none of the disclosure programs effectively account for the increased onsite energy usage, 
but overall energy savings, of CHP systems. 

 

 
Figure 4.5  Overall Energy Efficiency Benefits of Combined Heat and Power  
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The energy consumption metric is useful in characterizing the amount of energy consumed by a 
facility. There are several approaches to quantifying energy consumption, especially for facilities that 
purchase, generate, and sell electricity and steam.  For results from disclosure programs to be 
comparable, the approach used to quantify energy consumption should be clearly elucidated. 
Combined heat and power systems are common within the pulp and paper industry and currently no 
disclosure program effectively considers the energy efficiency benefits of CHP. 

4.2.4 Energy Reduction Indicators  

Table 4.8  Energy-related Quantitative Indicators – Energy Reduction 
Quantitative Indicators 

Category Disclosure Topics # of 
Initiatives 

# of Disclosure 
Requirements 

Degree of Alignment 
among Different 

Initiativesc 

Energy 
reductions 

GJ of reduction in energy 
consumption 1a 1  

Reduction in energy 
requirements of products 
and services 

1b 1  

a) GRI 
b) GRI 
c)  No alignment,  Partial alignment,  Strong alignment 

 

Most of the disclosure programs currently ask for information on energy usage. GRI is the only 
disclosure program surveyed that requests information on the amount of reduction in energy use. CDP 
does consider GHG emission reductions as part of their scoring methodology, and GHG reductions 
are closely linked to energy reductions.41 

One disclosure program, GRI, requests information on the reduction in energy requirements of 
products and services. Many mills produce multiple products and allocation of facility energy use to 
multiple products is challenging. NCASI has reviewed the approaches and particular challenges to co-
product allocation in life cycle assessment and carbon footprint studies (NCASI 2012a). The choice 
of allocation approach used to divide the mill’s energy use across multiple products can have a 
significant impact upon the final result. In addition to multiple products being produced at a single 
mill site, raw materials used for paper or paperboard manufacture may originate from fresh or 
recycled fiber sources. NCASI has reviewed the approaches and particular challenges to allocation of 
environmental burdens and energy use in life cycle assessments and carbon footprint studies within 
systems that use recovered or fresh fiber (NCASI 2012b). As with co-product allocation, the choice in 
recycling allocation method can greatly influence final results. GRI does not provide any guidance on 
the allocation methodologies to use when reporting energy requirements for products. Without such 
guidance, the information requested by GRI will have limited utility as a comparative measure of 
performance among entities.  

                                                      
41 https://www.cdp.net/en/scores-2017/climate-change-scoring-methodology 

https://www.cdp.net/en/scores-2017/climate-change-scoring-methodology
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4.3 Greenhouse Gas and Other Air Emissions 

4.3.1 Greenhouse Gas Emissions  

Six sustainability initiatives were reviewed for disclosure requirements related to greenhouse gas 
(GHG) emissions. GHG reporting requirements are generally consistent globally due to guidance 
from the intergovernmental panel on climate change (IPCC) and establishment of the GHG Protocol 
by the World Resources Institute (WRI) and World Business Council for Sustainable Development 
(WBCSD). Indeed, the GHG disclosure requirements among the initiatives are similar and are all 
based on the reporting requirements presented in the GHG Protocol Corporate Standard42 and the 
IPCC guidelines for developing national GHG emission inventories43. The primary differences 
between the disclosure requirements among the sustainability initiatives involve the level of detail in 
the information required to be disclosed, which could lead to differences in emissions reported to the 
various disclosure initiatives by a given entity. For example, some initiatives require disclosure of the 
global warming potential (GWP) values used, whereas others do not (use of differing GWP values 
can cause total GHG emissions expressed as CO2 equivalents to vary even when actual emissions are 
the same). Another example is that some initiatives require disclosure of all three scopes of emissions, 
whereas others only require Scope 1, or Scopes 1 and 2, to be disclosed. 

In general, disclosure requirements of the individual initiatives include elements from the following 
(not all initiatives reviewed require disclosing all elements). 

1. Scope 1 emissions – from operations owned or controlled by the organization 

2. Scope 2 emissions – from generation of purchased or otherwise acquired electricity, heat, and 
cooling consumed by the organization 

3. Scope 3 emissions – all other indirect emissions not included in Scope 2 that occur outside of 
the organization (including both upstream and downstream emissions) 

4. Within each scope 

a. Total GHG emissions expressed as CO2 equivalents (CO2 e) 
b. Identification of individual GHGs included in emissions calculations 
c. Biogenic CO2, reported separately from scopes 
d. Sources of emission factors used to calculate emissions 
e. Global warming potential (GWP) values, or sources of GWP values, used to calculate 

emissions 
f. Calculation methods, standards, and assumptions used to calculate emissions 
g. Base year 
h. Base year emissions 

5. GHG emissions intensity, including 

a. Specification of the denominator of the intensity metric 
b. Identification of the scopes included in the intensity metric 
c. Identification of individual GHGs included in the intensity metric 

6. GHG emissions reductions since the base year, including 

a. Base year for emission reductions 
b. Reductions resulting from initiatives to reduce GHG emissions 

                                                      
42 WRI/WBCSD GHG Protocol Corporate Standard. http://www.ghgprotocol.org/corporate-standard 
43 IPCC Inventory Guidance. http://www.ipcc-nggip.iges.or.jp/public/2006gl/ 

http://www.ghgprotocol.org/corporate-standard
http://www.ipcc-nggip.iges.or.jp/public/2006gl/
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more than 50% of the total energy input for some facilities. Therefore, the lack of consistency in 
reporting biogenic CO2 among disclosure programs can confound the results when comparing 
emissions among reporters that participate in different sustainability initiatives. 

GRI requires disclosure of Scope 1 emissions “independent of any GHG trades, such as purchases, 
sales, or transfers of offsets or allowances,” along with items 4.a–h in the list above, associated with 
disclosed Scope 1 emissions. CDP also requires disclosure of items 4.a–h associated with Scope 1 
emissions, with these modifications and additions: there is no requirement to specify which individual 
GHGs are included in the emissions estimate; the actual GHG emission factors used must be 
disclosed; only the source of GWP values used must be disclosed; and the organization must provide 
an estimate of the uncertainty associated with reported emissions and an indication of the 
verification/assurance status that applies. It is unclear, however, whether biogenic CO2 emissions are 
to be excluded from Scope 1 emissions estimates (CDP is clear than biogenic CO2 emissions must be 
reported separately, but does not explicitly state that they are to be excluded from reported Scope 1 
emissions). 

The remaining initiatives examined herein require disclosure of a limited set of GHG emissions data 
and parameters rather than the full suite of information outlined in the list above. SASB requires 
disclosure of gross Scope 1 emissions before accounting for any GHG reduction activities, offsets, or 
other adjustments, expressed as CO2 using GWP values from “published” sources (suggesting values 
from the IPCC’s Fifth Assessment Report, which are not in common use at this writing), and 
mandates that the estimate include “all six GHGs covered under the Kyoto Protocol” (CO2, CH4, 
N2O, HVCs, PFCs, and SF6). SASB states that “the underlying technical approach to data collection, 
analysis, and disclosure shall be consistent with the CDP Guidance. The registrant shall consider the 
CDP guidance as a normative reference.” However, SASB’s disclosure requirements are less 
encompassing that those of CDP. SASB also requires that organizations disclose the percentage of 
emissions that are covered under a regulatory program (which does not include disclosure-based 
regulations such as the United States Environmental Protection Agency (USEPA) GHG Reporting 
Rule). 

DJSI requires that companies disclose Scope 1 emissions “for the part of [the company’s] operations 
for which … reliable and auditable data acquisition and aggregation systems [are in place].” 
Emissions are to be reported in units of CO2 e; no other information is required. 

TSC requires organizations to disclose the percentage of pulp used in final products that was 
produced by suppliers that reported Scope 1 and 2 GHG emissions, and notes that if the organization 
operates integrated facilities the disclosure should pertain to the organization’s own operations. The 
quantity of Scope 1 emissions is not required to be disclosed. 

GPPS initiative disclosure requirements are somewhat vague. GPPS requires disclosure of “mass of 
CO2 equivalents … using the characterization factors of the 4th assessment report of the [IPCC]. A 
100 year time perspective is recommended.” However, GPPS does not specify which scopes should 
be included in the disclosure of GHG emissions or what methods are to be used in developing the 
emissions estimate. 

4.3.1.3   Scope 2 Emissions 

Scope 2 emissions are defined by WRI/WBCSD as those that originate “from the generation of 
purchased [or otherwise brought into the organizational boundary of the company] electricity, steam, 
heating/cooling consumed by the company.”  All six sustainability initiatives require disclosing 
Scope 2 GHG emissions. 

GRI requires disclosure of Scope 2 emissions “independent of any GHG trades, such as purchases, 
sales, or transfers of offsets or allowances,” along with items 4.a, b, and d–h in the list above, 
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associated with disclosed Scope 2 emissions.  CDP also requires disclosure of items 4.a, b, and d–h 
associated with Scope 2 emissions, with these modifications and additions:  there is no requirement to 
specify which individual GHGs are included in the emissions estimate; the actual GHG emission 
factors used must be disclosed; only the source of GWP values used must be disclosed; and the 
organization must provide an estimate of the uncertainty associated with reported emissions and an 
indication of the verification/assurance status that applies. 

DJSI requires that companies disclose Scope 2 emissions “from energy purchased (purchased and 
consumed, i.e., without energy trading … for the part of [the company’s] operations for which … 
reliable and auditable data acquisition and aggregation systems [are in place].”  Emissions are to be 
reported in units of CO2 e; no other information is required. 

TSC requires organizations to disclose the percentage of pulp used in final products that was 
produced by suppliers that reported Scope 1 and 2 GHG emissions, and notes that if the organization 
operates integrated facilities the disclosure should pertain to the organization’s own operations.  The 
quantity of Scope 2 emissions is not required to be disclosed. 

GPPS initiative disclosure requirements are somewhat vague.  GPPS requires disclosure of “mass of 
CO2 equivalents … using the characterization factors of the 4th assessment report of the [IPCC].  A 
100 year time perspective is recommended.”  However, GPPS does not specify which scopes should 
be included in disclosure of GHG emissions or what methods are to be used in developing the 
emissions estimate. 

SASB does not require disclosure of Scope 2 emissions. 

4.3.1.4   Scope 3 Emissions 

Scope 3 emissions are described by WRI/WBCSD as an “optional reporting category that allows for 
the treatment of all other indirect emissions.” However, since publication of the GHG Protocol 
Corporate Standard, WRI/WBCSD has published its GHG Protocol Corporate Value Chain (Scope 3) 
Accounting and Reporting Standard that prescribes reporting Scope 3 emissions, defined as those that 
are “a consequence of the activities of the company, but occur from sources not owned or controlled 
by the company.” Examples include extraction and production of purchased materials, transportation 
of purchased materials and products, and use of sold products and services. 

GRI requires disclosure of Scope 3 emissions “independent of any GHG trades, such as purchases, 
sales, or transfers of offsets or allowances,” along with items 4.a–h in the list above, associated with 
disclosed Scope 3 emissions. In addition, GRI requires disclosure of the emission categories included 
with the organization’s Scope 3 emissions estimate. 

CDP requires disclosure of the organization’s Scope 3 emissions, additionally “disclosing and 
explaining any exclusions.” Scope 3 emissions are to be reported separately by 15 categories. CDP 
does not require disclosure of items 4.a–h corresponding to Scope 3 emissions, but requires disclosing 
the verification/assurance status that applies to Scope 3 emissions estimates and disclosure of changes 
and the reasons for changes in Scope 3 emissions from the previous year. 

TSC only addresses Scope 3 emissions in its requirement to disclose emissions intensity of 
manufacturing an organization’s final products (see below), and in a requirement to disclose the 
average fuel efficiency, measured by GHG emissions intensity (metric ton CO2 e per metric ton-
kilometer of transported product) associated with transporting final products to downstream retailers. 
TSC suggests the WRI/WBCSD GHG Protocol as a guide to calculation of transportation emissions. 

GPPS initiative disclosure requirements are somewhat vague. GPPS requires disclosure of “mass of 
CO2 equivalents … using the characterization factors of the 4th assessment report of the [IPCC]. A 
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100 year time perspective is recommended.” However, GPPS does not specify which scopes should 
be included in the disclosure of GHG emissions or what methods are to be used in developing the 
emissions estimate. 

SASB and DJSI do not require disclosure of Scope 3 emissions. 

4.3.1.5   Total GHG Emissions Expressed as CO2 e (4.a in List above) 

Emissions of different GHGs can be expressed in common units of CO2 e by multiplying the emission 
quantity of a gas by its GWP (see below). All indicators require that disclosed GHG emissions be 
reported in units of CO2 e. 

4.3.1.6   Identification of GHGs Included (4.b in List above) 

The GHGs covered by the WRI/WBCSD GHG Protocol are CO2, CH4, N2O, HVCs, PFCs, SF6, and 
NF3. The primary GHGs of relevance for the forest products industry are CO2, CH4, and N2O. GRI 
requires that companies indicate which GHGs are included, by scope, in disclosed GHG emissions. 
SASB requires that Scope 1 emissions include all six “Kyoto Protocol gases” (CO2, CH4, N2O, 
HVCs, PFCs, SF6). DJSI, TSC, and GPPS do not prescribe nor require disclosure of which GHGs are 
included. 

4.3.1.7   Separate Reporting of Biogenic CO2 Emissions (4.c in List above) 

WRI/WBCSD notes that “CO2 emissions from the combustion of biomass shall not be included in 
scope 1 but reported separately.”  GRI does not require disclosure of biogenic CO2 (from combustion 
or biodegradation of biomass, it is optional), but if biogenic CO2 is disclosed, it must be reported 
separately for Scopes 1 and 3.  GRI is silent on disclosure of biogenic CO2 in Scope 2 emission totals.  
CDP requires disclosure of biogenic CO2 emissions but is unclear whether biogenic CO2 emissions 
are to be excluded from Scope 1 emissions estimates.  SASB, DJSI, TSC, and GPPS do not address 
reporting of biogenic CO2 emissions. The forest products industry relies heavily on biogenic fuels, 
which provide more than 50% of the total energy input for some facilities.  Therefore, the lack of 
consistency in reporting biogenic CO2 among disclosure programs can confound the results when 
comparing emissions among reporters that participate in different sustainability initiatives. 

4.3.1.8   Sources of Emission Factors (4.d in List above) 

GRI requires disclosure of the source of emission factors used to estimate emissions and notes that 
“emission factors may originate from mandatory reporting requirements, voluntary reporting 
frameworks, or be developed by industry groups.” CDP requires disclosure of specific emission 
factors used.  SASB, DJSI, TSC, and GPPS do not require disclosure of emission factors used. 

4.3.1.9   Global Warming Potential (4.e in List above) 

GWP is typically defined as “a factor describing the radiative forcing impact (degree of harm to the 
atmosphere) of one unit of a given greenhouse gas relative to one unit of CO2” (WRI and WBCSD 
2011). GWP values are used as a multiplier to convert an emission quantity of a non-CO2 GHG to an 
“equivalent” amount of CO2, which is then expressed in units of CO2 equivalents, or CO2 e. GWP 
values for the primary GHGs of relevance to the forest products industry, according to the IPCC 
Fourth Assessment Report44, are presented here: 

  

                                                      
44 https://ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_synthesis_report.htm 

https://ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_synthesis_report.htm
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Greenhouse Gas Global Warming Potential 

CO2 1 

CH4 25 

N2O 298 

 

GRI requires disclosure of GWP values used or the source of GWP values, and suggests use of GWP 
values from IPCC Assessment Reports corresponding to the 100-year time span. CDP requires 
disclosure of the source of GWP values used. SASB requires that emissions of GHGs be reported in 
units of CO2 e and that they be calculated “in accordance with published global warming potential 
(GWP) factors,” noting that the “preferred source” of GWP values is the IPCC Fifth Assessment 
Report45, but does not specifically require disclosure of GWP values used or their source. DJSI and 
TSC do not address GWP values. 

GPPS includes a definition of GWP that is different from the accepted definition provided above 
(attributed to WRI/WBCSD). GPPS describes GWP as “a measure of a process” contribution to 
climate change. The ability of chemicals to retain heat on the earth (radioactive forcing) is combined 
with the expected lifetime of these chemicals in the atmosphere and expressed in CO2 equivalents. … 
Global warming potential is influenced by the use of fossil resources and can be a valuable indicator 
to detect differences in intensity of fossil resource use or when comparing systems based on fossil 
resources with systems based on renewable resources.” It appears that GPPS sometimes uses the term 
“global warming potential” to mean GHG emissions intensity (see discussion below). 

4.3.1.10    Calculation Methods, Standards, and Assumptions (4.f in List above) 

GRI requires that organizations report standards, methodologies, and assumptions used to calculate 
and measure emissions and provide a reference for any calculation tools used. GRI suggests use of the 
GHG Protocol Corporate Accounting and Reporting Standard (WRI/WBCSD) and guidance from 
IPCC. CDP also requires disclosure of the “standard, protocol, or methodology” used to calculate 
emissions. SASB requires that “the underlying technical approach to data collection, analysis, and 
disclosure shall be consistent with the CDP Guidance. The registrant shall consider the CDP guidance 
as a normative reference.” DJSI, TSC, and GPPS do not address calculation methodologies. 

4.3.1.11   Base Year and Base Year Emissions (4.g and 4.h in List above) 

GRI requires that organizations disclose the base year for which emissions data are available, the 
reasons for selecting that particular year, GHG emissions during the base year, and the context for 
changes in emissions that trigger recalculations of base year emissions. CDP also requires disclosure 
of base year and base year emissions for Scopes 1 and 2. SASB, DJSI, TSC, and GPPS do not require 
use or disclosure of a base year. 

4.3.1.12   GHG Emissions Intensity 

Emissions intensity (also called intensity ratio) expresses GHG emissions per unit of activity, output, 
or any other organization-specific metric. Examples include production emission intensity (e.g., 
GHG/unit production) and sales intensity (e.g., GHG/sales in economic terms). 

GRI requires that organizations disclose the emissions intensity ratio along with the denominator 
chosen for use in calculating intensity, types of emissions included in the intensity calculation (e.g., 
                                                      
45 https://ipcc.ch/report/ar5/ 

https://ipcc.ch/report/ar5/
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which scopes), and individual GHGs included in the intensity metric. In addition, GRI allows 
organizations to report several GHG emissions intensity ratios using differing denominators. CDP 
requires disclosure of emissions intensity expressed via three denominators: per unit revenue; per full 
time equivalent (FTE) employee; and per a metric that is appropriate to the business (selected by the 
participating organization). 

TSC requires organizations to disclose the emissions intensity associated with company-owned or 
contract manufacturing facilities that manufacture the organization’s final products in units of  
kg CO2 e per metric ton of product. TSC guidance includes that “GHG emissions [used in the 
intensity calculation] may include some or all of [the] organizations corporate scope 1 and 2 
emissions … relevant to this product category.  In addition, it may include some scope 3 emissions if 
any final manufacturing occurs at facilities not within your organization’s financial or operational 
control.” TSC provides additional, though somewhat vague, guidance on calculating emissions 
intensity: “If product category-specific data is not available, calculate the greenhouse gas emissions 
intensity using facility data. Determine this product category’s percentage of each facility’s mass of 
products produced, and allocate the same percentage of each facility’s greenhouse gas emissions to it. 
Sum the allocated greenhouse gas emission values of all facilities and divide by the total mass of 
products produced in this product category. GHG allowances, offsets, and credits are not to be 
considered in this calculation. Calculations for purchased electricity (scope 2) may use published 
emissions factors for the local grid.” 

GPPS guidance is somewhat vague.  In requiring disclosure of “mass of CO2 equivalents” in units of 
“kg CO2 eq / FU,” GPPS appears to mandate disclosure as an intensity metric, but does not define 
what functional unit should be in the denominator.  GPPS sometimes uses the term “global warming 
potential” to mean GHG emissions intensity. 

SASB and DJSI do not require disclosure of an emission intensity metric. 

4.3.1.13    GHG Emissions Reductions 

GRI requires disclosure of GHG emission reductions, relative to a base year’s emissions and reported 
by scope, resulting from initiatives to reduce emissions.  According to GRI, emission reduction 
initiatives include but are not limited to process redesign, conversion/retrofitting of equipment, fuel 
switching, changes in employee behavior, and offsets.  Reductions that result from reduced 
production capacity or outsourcing are not eligible for reporting under GRI.  Organizations must 
indicate what standards, methods, and assumptions were used in estimating emission reductions, and 
must specify which individual GHGs are affected. 

CDP requires disclosing GHG emission changes relative to the previous year rather than to a base 
year. In addition, organizations must disclose the reasons for any change in gross global emissions 
(combined Scopes 1 and 2). 

SASB, DJSI, TSC, and GPS do not require disclosure of emission reductions over time. 

 
4.3.2 Other Air Emissions 

4.3.2.1  Introduction 

Four sustainability initiatives were reviewed for disclosure requirements related to other air 
emissions relevant to the pulp and paper industry (GRI-G4, SASB, DJSI, and GPPS). In general, 
disclosure requirements for the individual initiatives include the following metrics, although, not all 
initiatives required the reporting of all these metrics. 
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1. Oxides of sulfur (SOx)  
2. Oxides of nitrogen or nitrogen oxides (NOx) 
3. Particulate Matter (PM) – PM10 (< 10µm in diameter) or PM2.5 (<2.5µm in diameter) 
4. Volatile Organic Compounds (VOC) 
5. Hazardous Air Pollutants (HAP) or Persistent Organic Pollutants (POP), and 
6. Ozone Depleting Substances (ODS) 

Reporting requirements relative to criteria pollutant emissions (SO2, NOx and PM) are consistent in 
most cases. The pulp and paper industry has either been quantifying or estimating criteria pollutant 
emissions as part of emissions inventories or other permit requirements. Some of the initiatives 
reviewed here also require the reporting of HAP, VOC, dioxins, non-methane VOCs, and POPs. In 
some instances, the reporting requirements involve the use of inconsistent measurement units or 
normalization criteria that are not widely relevant for the pulp and paper sector. For all air emissions 
in general, reporting entities are required to also indicate how they arrived at the emission estimates, 
viz., direct measurement of emissions (such as online analyzers), calculations based on site-specific 
data, calculations based on published emission factors, or estimations.  If estimates are used, some of 
these initiatives (GRI-G4, for instance) also require that the estimation basis be identified. Under 
GRI-G4, reporting entities also have the option to disaggregate emission data by business unit or 
facility, country, source type or activity type if this disaggregation improves transparency or 
facilitates comparability over time. More details are provided in the following sections.  

4.3.2.2 Other Air Emissions Indicators  
Table 4.10  Other Air Emissions-related Quantitative Indicators 

Quantitative Indicators 

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 

Requirements 

Degree of 
Alignment 

Other Air 
Emissions 

Emissions of ozone-depleting 
substances (ODS) 2 3  

NOx, SOx, and other significant 
air emissions 

4 5  

 

4.3.2.3   NOx Emissions 

GRI-G4, DJSI, and SASB require the reporting of NOx emissions. DJSI requires the reporting of 
NOx emissions under the dimension Environmental and Criteria: Operational Eco-efficiency. The 
DJSI Corporate Sustainability Assessment (CSA) questionnaire lists this metric as being equivalent to 
the GRI (G4-EN21) metric. The equivalent SASB metric, on the other hand, includes a directive to 
exclude N2O46. It is logical to exclude N2O from estimates of NOx emissions, given N2O is typically 
reported as part of Scope 1 GHG emissions under the various reporting initiatives. GRI-G4 and DJSI 
do not explicitly include this qualifier. 

Relevance and Other Considerations  

The NOx emissions metric is relevant and generally consistent between the various current and 
emerging requirements. The pulp and paper industry has been estimating and reporting NOx 
emissions for many years. The 2010 NCASI survey of criteria pollutant emissions from pulp and 
                                                      
46 SASB – Sustainability Accounting Standard for the Resource Transformation Sector – October 2017 
Exposure Draft Standard for Containers & Packaging. https://www.sasb.org/sectors/resource-transformation/ 

https://www.sasb.org/sectors/resource-transformation/
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paper mill sources indicated that NOx emissions from the industry were 194,000 tons, with boilers 
accounting for nearly 65% of industry emissions (NCASI 2012a). NOx emissions from the pulp and 
paper industry have declined significantly in recent years, dropping nearly 40% from levels reported 
in 1995. Even though there was a 7% decline in paper production between 1995 and 2010, the 
accompanying 30% decline in boiler fuel use suggests significant improvements in energy efficiency. 

Knowledge of N2O emissions is important both in the context of reporting Scope 1 GHG emissions 
and for reporting NOx emissions under emerging sustainability reporting initiatives. However, there 
is a lack of reliable data on N2O emissions from pulp and paper industry sources. A recently 
published NCASI study summarizes available data on N2O emissions from five biomass-fired boilers, 
five direct contact evaporator (DCE) recovery furnaces, and three non-direct contact (NDCE) 
recovery furnaces. The mean and median N2O emission factors for wood/biomass fired boilers were 
0.0019 kg/MMBtu and 0.0015 kg/MMBtu, respectively. For DCE recovery furnaces, mean and 
median N2O emission factors were 0.00036 kg/MMBtu and 0.00027 kg/MMBtu, respectively. For 
NDCE recovery furnaces, the mean and median N2O emission factors were 0.00044 kg/MMBtu and 
0.00034 kg/MMBtu, respectively (NCASI 2012b). 

4.3.2.4   SOx Emissions 

GRI, DJSI, and SASB all require the reporting of SOx emissions. However, there is not much 
information on the reporting basis in GRI (G4-EN21) and DJSI. The SASB Exposure Draft standard 
for containers and packaging1 requires the reporting of oxides of sulfur (SO2, SO3, and H2SO4), as 
SOx and indicate that Registrants may report sulfur emissions as total sulfur dioxide (SO2), as 
permitted by regional or national regulations. It is worthwhile to reiterate that the vast majority of 
emissions in the pulp and paper industry are in the form of SO2. Sulfur trioxide/sulfuric acid (SO3/ 
H2SO4) makes up ~ 5% of emissions from combustion sources and is therefore not material to the 
total SOx reported as part of this metric. 

As described in Section 2.2.2, GPPS was created to provide consumer goods and packaging industries 
with a common language by which to represent/discuss the relative sustainability of different forms of 
packaging (primary, secondary, and tertiary). This sector-specific initiative has developed 
environmental metrics that address both attribute and life cycle indicators. One of the life cycle 
indicators (under impact on ecosphere) is the Acidification Potential, defined as the potential of a 
chemical emission to acidify ecosystems. The identified metric is the Terrestrial Acidification 
indicator, calculated at a mid-point level based on the potential impact relative to emissions of the 
reference substance SO2, expressed as the mass of SO2 equivalents e.g., [kg SO2 eq /FU]. Given this is 
a life cycle indicator, the metric is expressed in terms of the functional unit (FU), which reflects the 
attributes, function and performance of the packaging under consideration. It is unclear whether this 
metric contemplates the inclusion of other pollutants responsible for acidification; however, pg. 49 of 
GPPS 2.047 states the following: “The most important acidifying substances are sulfur dioxide (SO2), 
nitrogen oxides (NOx), and ammonia (NH3), which can be transported over long distances in the 
atmosphere, before they react to form sulfuric acid (H2SO4) and nitric acid (HNO3).” 

The 2010 NCASI survey of criteria pollutant emissions from pulp and paper mill sources indicated 
annual SO2 emissions from the industry were 239,000 tons, with boilers accounting for nearly 65% of 
industry emissions (NCASI 2012a). SO2 emissions from the pulp and paper industry have also 
declined significantly in recent years. SO2 emissions in 2010 were 70% lower than emissions in 1980 
even though paper production increased 35% during the same period. SO2 emissions from the pulp 
and paper industry have reduced 50% since 1995. Additional SO2 reductions are also expected to 

                                                      
47 https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/CGF-Global-Protocol-on-
Packaging.pdf. 

https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/CGF-Global-Protocol-on-Packaging.pdf
https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/CGF-Global-Protocol-on-Packaging.pdf
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have been realized since 2010, attributable to the ongoing shift from coal/residual oil to biomass and 
other low-sulfur fuels. 

Other Considerations 

SO2 is formed in pulp and paper combustion sources due to the co-combustion of sulfur-containing 
fuels (coal, No. 6 fuel oil, and pulping/evaporator non-condensible gases in boilers, black liquor in 
recovery furnaces, etc.). Almost all of the sulfur contained in fuels is converted to SO2 during 
combustion. However, when the combustion of sulfur-containing fuels occurs along with wood 
residues or bark, a majority of this SO2 is captured by the alkali metals (potassium (K), sodium (Na), 
and calcium (Ca)) present in these wood residues. This phenomenon of sulfur capture during co-
combustion with wood residues is well documented in literature and summarized in previous NCASI 
publications (NCASI 1992, 2009c). The extent of sulfur capture (emissions compared against fuel 
sulfur input) increases as the amount of wood residue being co-fired increases, with capture 
efficiencies ranging from ~ 25% to 70% in the various co-firing scenarios for which data were 
available. An empirical relationship between SO2 emissions (or SO2 capture) and sulfur input per ton 
of dry wood residue fired was also developed in NCASI Special Report 09-02 (NCASI 2009d). 

4.3.2.5   PM Emissions 

SASB48 is proposing that PM be reported as the sum of PM10 and PM2.5 – or all particulates less than 
10µm in diameter. The PM10 fraction in this definition refers to inhalable coarse particles larger than 
2.5µm but smaller than 10µm and the PM2.5 fraction refers to fine PM of 2.5µm or less. The US 
regulatory definition for PM10 is inconsistent with the SASB definition in that it (a) it includes all PM 
that is <10µm in diameter (including PM2.5) and (b) beginning in 2011, it requires the inclusion of 
condensible particulate matter (CPM). Facilities reporting this metric under SASB should be mindful 
of this inconsistency in definition and (a) avoid double-counting filterable PM2.5 emissions and (b) 
remember to exclude CPM emissions when working with emissions estimates developed in the US 
regulatory context. 

The requirement to report only filterable PM is appropriate given (a) the measurement bias and 
method artifact bias issues associated with the use of EPA Method 202 to measure CPM, and (b) the 
lack of reliable data on CPM emissions from pulp and paper industry sources. NCASI is working on 
identifying and quantifying these issues. 

The equivalent metric for PM emissions under GRI (G4-EN21) refers to total PM emissions.  This 
total PM measurement does not differentiate based on particle size and is typically obtained using 
EPA Methods 5 or 17. DJSI also requires companies to report this metric as Dust Emissions.  

GPPS 2.02 recommends the PM metric mass of PM10 equivalents to address particulate respiratory 
effects. As in the case of SO2 emissions, this is a life cycle indicator (under Impact on Human Health) 
and is expressed as the mass of PM10 equivalents [kg PM10 eq / FU]. The document further indicates 
this metric is as described in the ReCiPe impact assessment methodology49 (at the midpoint level) and 
that the indicator has been recommended “due to high acceptance from stakeholders and the 
availability in software systems and data bases. It is expected that this method will be subject to 
further development” (pg. 44) The above metric is intended to be product-specific and relates to the 
mass of PM10 equivalents released to air /functional unit (FU).  

                                                      
48 SASB – Sustainability Accounting Standard for the Resource Transformation Sector – October 2017 

Exposure Draft standard for Containers & Packaging. https://www.sasb.org/exposure-draft-standards-
download/ 

49 ReCiPe impact assessment methodology is an LCIA tool – http://www.lcia-recipe.net/. 

https://www.sasb.org/exposure-draft-standards-download/
https://www.sasb.org/exposure-draft-standards-download/
http://www.lcia-recipe.net/
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In general, given that GPPS metrics are derived from converting direct emissions into equivalents/FU, 
they are most useful only when comparing the performance of two reporting entities making the same 
type of packaging. 

The pulp and paper industry has been reporting total PM emissions for many years. The 2010 NCASI 
survey of criteria pollutant emissions from pulp and paper mill sources indicated that annual total PM 
emissions from the industry amounted to 39,000 tons, with boilers accounting for nearly 45% of 
industry emissions (NCASI 2012a). Other sources of PM emissions in kraft pulp mills include 
recovery furnaces, smelt dissolving tanks, and lime kilns. 

Other Considerations with PM Emissions Data 

NCASI evaluations of the originally promulgated version of EPA Method 202 identified method 
artifact bias issues associated with the absorption of SO2 in the chilled water impinger and its 
subsequent conversion to sulfate. This sulfate bias could yield positively biased estimates of CPM 
when the stack gas being sampled contained SO2. This initial work formed the basis of the 
promulgation of a revised Method 202 in December 2010, wherein the chilled impinger used to 
capture CPM was replaced by a jacketed condenser that minimizes the contact of SO2 with water. As 
a result, CPM emissions data collected from sources containing SO2 using the old version of EPA 
Method 202 would include this positive bias due to SO2. While the new version of Method 202 
minimizes the extent of SO2 bias, it does not eliminate it. Additionally, the presence of ammonia 
(NH3) further exacerbates the extent of SO2 bias as NH3 acts as a buffer and further facilitates the 
capture of SO2 in condensed water droplets. 

4.3.2.6   Hazardous Air Pollutant (HAP), Volatile Organic Compound (VOC), and Non-Methane 
VOC (NMVOC) Emissions 

HAP, VOC, and NMVOC50 emissions are generally relevant as a reporting metric and quantified/ 
estimated by the pulp and paper industry as part of inventory reporting, provincial/state-specific 
reporting requirements or, in the case of VOC, prevention of significant deterioration (PSD) 
evaluations in the US. NCASI coordinated and carried out an extensive study in the 1990s to quantify 
HAP and VOC emissions (and NMVOC, in some cases) from a wide range of kraft, sulfite, and semi-
chemical pulp mill sources. This study was conducted as part of the pulp and paper maximum 
achievable control technology (MACT) data collection initiative and the results have been published 
in a 10-part Technical Bulletin series (NCASI 1994). More recent data on VOC emissions were 
published recently in Technical Bulletin 1020 (NCASI 2013a). VOC emissions were measured using 
EPA Method 25A (flame ionization analyzer  method) and emissions were reported either on a carbon 
basis (VOC as carbon) or propane basis (VOC as propane). A comprehensive assessment of speciated 
VOC emissions from pulp and paper industry sources has not been carried out thus far, primarily due 
to the complex (and highly variable) suite of organic compounds emitted from these sources and the 
inability to adequately speciate these compounds using other analytical methods. These complexities 
make speciated VOC measurement both technically and economically infeasible. It is worthwhile to 
note that the vast majority of pulp mill and evaporator area HAP/VOC emissions are controlled as 
part of MACT requirements (the collection and incineration of non-condensible gases  either in 
boilers, recovery furnaces, or standalone thermal oxidizers). 

GRI (G4-EN21) requires the reporting of HAP in kilograms or multiples, thus implying a summation 
of the mass of all applicable HAP for which data are available. VOCs also have the same requirement 
                                                      
50 Non-methane volatile organic compounds (NMVOCs) are defined as any compound of carbon, excluding 
carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, ammonium carbonate, and 
methane, which participates in atmospheric photochemical reactions, except those designated by the U.S. 
Environmental Protection Agency. 
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under G4; however, as discussed above, given the lack of data on speciated VOC emissions from pulp 
and paper sources, reporting estimates of total VOC emissions (expressed either as carbon or 
propane) are more practical and feasible at this juncture.   

4.3.2.7   NCASI Compilations of Criteria Pollutant Emissions 

NCASI published its first compilation of criteria pollutant emissions in 1993 in Technical Bulletin 
646 and subsequently updated these factors in Technical Bulletin 884 (NCASI 1993, 2009d). A more 
recent update, Technical Bulletin 1020, summarized criteria and criteria-related pollutant emissions 
from kraft, sulfite, semi-chemical and non-chemical pulping, recovery, and papermaking sources 
(NCASI 2013b). This update also included a significant amount of new emissions test data compiled 
from (a) test reports submitted to EPA by companies in response to EPA’s 2011 pulp and paper mill 
survey; (b) the 2009 Boiler MACT information collection request (ICR); (c) new PM2.5 and CPM test 
data generated by NCASI for kraft recovery furnaces, lime kilns, and smelt dissolving tanks; and (d) 
published literature. 

4.3.2.8   Persistent Organic Pollutants (POPs) in GRI 

GRI (G4-EN21) requires the reporting of persistent organic pollutants (POP), a group of toxic 
chemicals that adversely affect human health and the environment. They can be transported by wind 
and water and persist for long periods of time in the environment and can accumulate and pass from 
one species to the next through the food chain. To address this global concern, the United States 
joined forces with 90 other countries and the European Community to sign a groundbreaking United 
Nations Treaty Exit in Stockholm, Sweden, in May 2001. Under the treaty, known as the Stockholm 
Convention, countries agreed to reduce or eliminate the production, use, and/or release of 12 key 
POPs. Polychlorinated dibenzo dioxins (PCDDs), polychlorinated dibenzo furans (PCDFs), 
polychlorinated biphenyls (PCBs), and hexachlorobenzene (HCB) are among the 12 key POPs. In the 
US, these persistent bioaccumulative toxic (PBT) compounds have lower reporting thresholds under 
SARA Section 313. 

PCDD/F emissions are not expected from process vents at pulp and paper mills51. All of the reported 
PCDD/F emissions in the pulp and paper industry are therefore associated with combustion sources, 
viz., boilers, recovery furnaces, and lime kilns. PCDD/F emissions estimates under various inventory 
reporting schemes (like SARA Section 313 in the US or NPRI in Canada) are developed based on the 
premise that these emissions are not expected to be zero from combustion sources, thus requiring 
facilities to provide the best possible estimates of these emissions. However, there is a lack of reliable 
emission factors, with most of the available data being significantly below method detection and 
quantitation limits. SASB initially proposed PCDD/F as an accounting metric in its October 2014 
exposure draft of the Containers and Packaging standard. NCASI provided technical comments on the 
uncertainties in the underlying data and this metric was subsequently excluded it from the draft 
standard published in March 2015 and the Exposure Draft standard published in October 2017. 

A 2000 USEPA guidance document suggests hexachlorobenzene (HCB) may be generated in trace 
quantities during coal and biomass combustion and provides generation factors of 1.6E-07 lb/ton and 
1.2E-07 lb/ton of fuel combusted, respectively (USEPA 2000). Kraft recovery furnaces that fire spent 
liquors could also inadvertently manufacture trace amounts of HCB that is subsequently released to 
the environment as air emissions. Mean HCB emissions from one kraft recovery furnace were 1.4E-
11 lb/ton black liquor solids according to limited and unpublished mill data. 

                                                      
51 With the exception of power boilers that burn salt-laden hog fuel (e.g., residue from logs transported to a mill 
site via salt water). 



62 Special Report No. 18-03 

National Council for Air and Stream Improvement 

A 2001 USEPA guidance document suggests PCBs may be manufactured and released from residual 
oil combustion and waste incineration including tires (USEPA 2001). The document also provides an 
emission factor for residual oil combustion of 1.0E-06 lb PCB/lb PCB burned. PCBs are not expected 
to be released from non-combustion sources in pulp and paper mills. 

4.3.2.9   Ozone Depleting Substances (ODS) 

Photochemical Ozone Creation Potential (POCP): GPPS 2.0 requires the reporting of the mass of 
non-methane volatile organic compound equivalents, e.g., kg NMVOC eq/FU calculated using the 
“photochemical oxidant formation potential” indicator at a midpoint level, as described in the ReCiPe 
impact assessment methodology. As in the case of previously described life cycle metrics for PM and 
SO2, this metric is expressed in terms of the applicable functional unit (FU) which reflects the 
attributes, function and performance of the packaging under consideration. 

SASB’s containers and packaging draft standard requires the reporting of NMVOCs This metric is 
also aimed at estimating the photochemical reactivity (and hence the ozone depletion potential) of 
emissions from manufacturing operations. 

4.4 Land and Biodiversity 

4.4.1 Introduction 

Forests provide many important functions, goods, and services such as support for biological 
diversity, clean water, carbon storage, recreational opportunities, and the raw materials required to 
manufacture products that society needs and demands. Land uses, however, including the 
management that provides products and services from forests, have long been accompanied by 
dialogue about sustainability. More specifically, biodiversity has become one of the prime features of 
our biosphere that society values. However, quantifying, assessing, and describing the goals and 
values of biodiversity conservation and quantifying human effects on biodiversity can be daunting. 
Biodiversity, irrespective of its value, is a concept difficult to define and challenging to measure. 

The sustainability dialogue has expanded to include discussion about the environmental aspects of all 
stages in the production of goods and services, and life cycle assessment (LCA) has emerged as a tool 
for organizing and considering relevant scientific information. There is growing recognition of the 
need to integrate consideration for land use impacts such as those related to forestry into LCA. Few 
LCAs have addressed the environmental aspects of land use, and there is ongoing debate about 
approaches for doing so, mainly because LCA is not currently suited to providing reliable site-
specific assessment results concerning the complexities of biodiversity and ecosystem services 
associated with land use, including forest management, largely because of the complexities of 
biodiversity and the global and comprehensive nature of LCA.  

4.4.2 Definitions 

The following definitions were taken from GPPS and the GRI glossary. 

Land use: The area of land occupied for a certain period of time over the life cycle providing the 
functional unit. 

Areas of high biodiversity value: Areas not subject to legal protection but recognized for 
important biodiversity features by a number of governmental and non-governmental organizations. 
These include habitats that are a priority for conservation [often defined in National Biodiversity 
Strategies and Action Plans prepared under the UN Convention on Biological Diversity (83)]. 
Several international conservation organizations have identified particular areas of high 
biodiversity value. 
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Significant impact for biodiversity: Impacts that may adversely affect the integrity of a 
geographical area or region, either directly or indirectly. This occurs by substantially changing its 
ecological features, structures, and functions across its whole area and over the long term. This 
means that the habitat, its population level, and the particular species that make that habitat 
important cannot be sustained. On a species level, a significant impact causes a population decline 
or change in distribution so that natural recruitment (reproduction or immigration from unaffected 
areas) cannot return to former levels within a limited number of generations. A significant impact 
can also affect subsistence or commercial resource use to the degree that the well-being of users is 
affected over the long term. 

Protected areas: A geographically defined area that is designated, regulated, or managed to 
achieve specific conservation objectives. 

Areas protected: Areas that are protected from any harm during operational activities, and the 
environment remains in its original state with a healthy functioning ecosystem. 

Areas restored: Areas that were used during or affected by operational activities, and where 
remediation measures have either restored the environment to its original state or to a state where it 
is a healthy and functioning ecosystem. 

IUCN Red List of Threatened Species: An inventory of the global conservation status of plant 
and animal species developed by the International Union for Conservation of Nature (IUCN). 

4.4.3 Land and Biodiversity Indicators 

Table 4.11  Land- and Biodiversity-related Quantitative Indicators 
Quantitative Indicators 

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 

Requirements 

Degree of 
Alignmente 

Land use Total land use over lifecycle (e.g., m2 
× years / Functional Unit) 1a 1  

Sites and biodiversity 
(qualitative and 
quantitative) 

# and size of operational sites by areas 
of high biodiversity value 1b 1  

Description of operational sites by 
areas of high biodiversity value 1b 1  

Description of habitats protected or 
restored 1b 1  

Description of impacts of activities on 
biodiversity  1b 1  

 # of species at risk 1b 1  

(Continued on next page. See notes at end of table.)  



64 Special Report No. 18-03 

National Council for Air and Stream Improvement 

Table 4.11  Continued 

Quantitative Indicators 

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 

Requirements 

Degree of 
Alignmente 

Land management 
practices 

% of wood produced stemming from 
GMOs in plant breeding 1c 1  

% of plantations converted from 
natural forest 1c 1  

% land managed according to 
sustainable forestry practices  2d 2  

Value from ecosystem 
services Revenues from ecosystem services 1c 1  

a) GPPS 
b) GRI 
c) DJSI 
d) DJSI and GPPS 
e)  No alignment,  Partial alignment,  Strong alignment 
 

4.4.3.1   Land Use 

GPPS requires that the total quantity of land used over the lifecycle is disclosed.  Land use is defined 
as “the area of land occupied for a certain period of time over the life cycle providing the functional 
unit” and is described as an “inventory” rather than an “impact” indicator. GPPS recognizes that 
inventory indicators “do not directly represent environmental impacts, although some [...] frequently 
correlate reasonably well with environmental impact categories.” Land use is not cited as one for 
which such correlation would exist but GPPS underlines that land occupation and transformation can 
have effects on, for example, biotic production potential, biodiversity and ecological soil quality.  

In fact, land use or occupation expressed in units of surface∙time, is often used in LCA as a proxy for 
the effects of using that land, mostly because it is easy to apply. However, this approach assumes that 
all types of land uses are equivalent (Heijungs, Guinee, and Huppes 1997) and it has been described 
as expressing a form of competition for land, meaning that when land is used for a given purpose, it is 
temporarily lost for other purposes (Goedkoop et al. 2009; Guinee et al. 2002). The main limitations 
of this approach are that it neglects to consider that uses of different land types have different 
potential impacts on the environment (Müller-Wenk 1998), and that not all land uses are mutually 
exclusive. It also assumes that more surface occupied is necessarily having a greater effect on the 
environment. 

GPPS seems to recognize these limitations but, at the same time, argues that potential effects of land 
use “can be of high importance globally as well as locally and are taken seriously.” For this reason, 
GPPS proposes to use “a crude occupation indicator using m2 × years to flag such potential impacts 
and concerns, at least until scientific consensus is reached on appropriate approaches and factors to 
better characterize these important effects.” 
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4.4.3.2   Sites and Biodiversity (Qualitative and Quantitative) 

Operational sites owned, leased, managed in, or adjacent to, protected areas and areas of high 
biodiversity values outside protected areas 

GRI requires disclosure of information on operational sites owned, leased, managed in, or adjacent to, 
protected areas and areas of high biodiversity values outside protected areas. For each of these sites, 
the following need to be reported: 

• geographic location; 

• subsurface and underground land that may be owned, leased, or managed by the organization; 

• position in relation to the protected area (in the area, adjacent to, or containing portions of the 
protected area) or the high biodiversity value area outside protected areas; 

• type of operation (office, manufacturing or production, or extractive); 

• size of operational site (km2); and 

• biodiversity value characterized by 

o the attribute of the protected area or high biodiversity value area outside the protected 
area (terrestrial, freshwater, or maritime ecosystem); and 

o listing of protected status (such as IUCN Protected Area Management Categories 67, 
Ramsar Convention78, national legislation). 

The objective of this indicator is for the reporting organization to identify and understand certain risks 
associated with biodiversity and to identify possible actions to reduce these risks. 

Description of significant impacts of activities, products, and services on biodiversity in protected 
areas and areas of high biodiversity value outside protected areas 

GRI requires qualitative reporting on the nature of significant direct and indirect impacts on 
biodiversity with reference to one or more of the following: construction or use of manufacturing 
plants, mines, and transport infrastructure; pollution (introduction of substances that do not naturally 
occur in the habitat from point and non-point sources); introduction of invasive species, pests, and 
pathogens; reduction of species; habitat conversion; and changes in ecological processes outside the 
natural range of variation (such as salinity or changes in groundwater level). It also requires 
qualitative reporting of significant direct and indirect positive and negative impacts with reference to 
the following: species affected, extent of areas impacted, duration of impacts, and reversibility or 
irreversibility of the impacts. 

The objective of this indicator is to provide an understanding for the development of an 
organizational strategy to mitigate potential impacts. GRI also expects that through the presentation 
of structured and qualitative information, the indicator enables comparison of the relative size, scale, 
and nature of impacts over time and across organizations.  

Characterizing the environmental aspects of the management practices used to produce a forest 
product or service, even in a qualitative manner, can be complex, especially if one needs to consider 
the entire supply chain as suggested by the name of this indicator. For example, in some regions, 
wood products manufacturers may acquire wood from a large number of landowners or jurisdictions 
who collectively employ a range of silvicultural practices. Thus, it may not be possible to attribute the 
wood used to manufacture a specific product to a single location that was harvested, or to a single 
silvicultural regime. However, a large body of research has examined the environmental aspects of 
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sustainable forestry and provides information useful in the context of this indicator. This research has 
confirmed that managed forest systems can provide high levels of biodiversity, water quality, carbon 
storage, and other goods and services (Gaudreault et al. 2016). It is also important to recognize that 
sustainable forestry in North America is conducted within a well-established framework of 
environmental laws, regulations, and guidelines that ensure high levels of environmental protection 
and consideration, for instance the Clean Water Act and Endangered Species Act in the US, and the 
Species at Risk Act in Canada, along with their state or provincial forestry best management practices 
and regulations for protecting rare and threatened species and water quality (NCASI 2014a). 

Description of habitats protected or restored 

Under the GRI, the organization is also required to report 

• the size and location of all habitat protected areas or restored areas, and whether the success 
of the restoration measure was or is approved by independent external professionals; 

• whether partnerships exist with third parties to protect or restore habitat areas distinct from 
where the organization has overseen and implemented restoration or protection measures; 

• the status of each area based on its condition at the close of the reporting period; and 

• standards, methodologies, and assumptions used for quantifying the above. 

GRI highlights that a “biodiversity strategy contains a combination of elements related to the 
prevention, management, and remediation of damage to natural habitats resulting from the 
organization’s activities.” In this context, the indicator related to protected and restores areas allows 
quantification of the implementation of a specific strategy for preventing or redressing negative 
impacts associated with activities. 

Protected areas are thought to be one of the primary means to maintain biodiversity. Stricter IUCN 
designations (I-IV; World Conservation Union 1994) are thought to provide the highest levels of 
biodiversity conservation, and therefore a protected status is often assumed to result in low future 
threat to an area. Some parks have been found to adequately protect biodiversity in the medium to 
long term (e.g., tropical biodiversity; Bruner et al. 2001). However, where conservation efforts are 
inadequate, protected area designation will do little to maintain local biodiversity (e.g., Liu et al. 
2001). 

Total number of IUCN Red List species and national conservation list species with habitats in 
areas affected by the operations of the organization, by level of extinction risk  

Another GRI indicator is the total number of IUCN Red List species and national conservation list 
species with habitats in areas affected by the operations of the organization, by level of extinction 
risk: critically endangered, endangered, vulnerable, near threatened, and least concern. The objective 
of this indicator is to help the organization to identify where its activities pose a threat to endangered 
plant and animal species and initiate appropriate steps to avoid harm and to prevent the extinction of 
species.  

A challenge with this indicator is there may be inconsistencies between IUCN and other jurisdictions 
in terms of species designation.  Also, it has been proposed that the number of threatened species 
could be used as a potential indicator of species diversity rather than the number of total species 
because it represents cases where species have a significant probability of disappearing sooner or later 
from the sub-area if the current stress level continues to be exerted (Müller-Wenk 1998). While the 
total number of red listed species is a useful metric in land management dialogue, it does not reflect 
the multi-dimensionality of biodiversity. 
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4.4.3.3   Land Management Practices 

Percent of wood produced stemming from GMOs in plant breeding 

Under the DJSI, forest products organizations need to report the amount of wood or virgin fiber 
produced or procured in the last fiscal year stemming from genetically modified (GMO) plants as a 
percentage of total wood or virgin fiber produced or procured. 

Genetically modified organisms (GMOs) is a highly debated topic of discussion. While the FSC 
Standard includes a comprehensive restriction on GMOs, the SFI Standard allows for research on 
genetically engineered trees to be conducted under applicable laws (Fernholz et al. 2011). 

Research on the use of GMOs in plantation forestry demonstrates that they offer potential economic 
and technical benefits (e.g., Gartland et al. 2003). However, the potential risks, especially 
environmental risks for biodiversity and ecosystems, are still unclear. While concerns have been 
raised regarding the introduction of transgenic trees into natural environments, including risks related 
to the functional stability of the transferred genes in long-lived tree species (operational safety), direct 
or indirect environmental effects of this instability are not well understood and may be beneficial or 
detrimental (e.g., Brunner et al. 2007; Fladung, Pasonen, and Walter 2010). In fact, studies often fail 
to document any effect of GMOs on environmental parameters (e.g., Motavalli et al. 2004; Strauss, 
DirFazio, and Meilan 2001). 

Percent of plantations converted from natural forest 

Under the DJSI, forest products organizations need to report the percentage of the company’s 
plantations (% of area) that were converted from natural forests or valuable ecosystems during the last 
10 years. 

Percent of land managed according to sustainable forestry practices 

Under the DJSI, forest products organizations need to report percentage of company-owned 
forestland including plantations (% of area) owned or managed according to sustainable forestry 
practices, and to indicate the percentage of each different certification scheme (e.g., FSC, SFI). GPPS 
includes a chain of custody indicator under which an organization can used to report the source of 
their raw material (this would include wood): unknown, known, or sourced-certified. 

4.4.3.4   Value from Ecosystem Services 

Under the DJSI, a company needs to determine whether it captures value from using or supplying 
ecosystem services and, if yes, describe the company's approach for doing so and indicate the size of 
the revenues generated. 

4.4.3.5   Other Qualitative Indicators  

Several of the standards reviewed in this report have other qualitative reporting requirements 
pertaining to land use and biodiversity. These include a description of why land and biodiversity are 
important to the organization (materiality, description of risks and opportunities) and a description of 
how land and biodiversity are managed and integrated with the business strategy (e.g., policies, 
standards, management systems). 
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release of more harmful materials. Disclosing only total fiber use only provides even less useful 
information than the total quantity of material, as some paper grades could require less fiber if this 
were compensated by the use of fillers. 

4.5.2.2   Weight and/or Percent of Materials Used that Are Recycled Input Materials 
(Quantitative Disclosure Topic) 

Recycled Materials 

One challenge with recycled inputs is that while several standards base their recycled content 
definitions on ISO 14021:1999, each standard may have its own unique variations on key terms 
within that definition. ISO 14021:1999 defines recycled content as the “proportion, by mass, of 
recycled material in a product or packaging” where recycled material is defined as “material that has 
been reprocessed from recovered [...] material by means of a manufacturing process and made 
into a final product or into a component for incorporation into a product” [emphasis added] and 
recovered material as “material that would have otherwise been disposed of as waste or used for 
energy recovery, but has instead been collected and recovered [...] as a material input, in lieu of new 
primary material, for a recycling or a manufacturing process.” ISO 14021:1999 also specifies that 
“only pre-consumer52 and post-consumer53 materials shall be considered as recycled content.” This 
definition of recycled content, as illustrated in Annex A of ISO 14021:1999 and in the example 
depicted in Figure 4.6, indicate that the recycled content accounts for pulping yield losses. 

 
Figure 4.6  Simplified Example Calculation of Recycled Content According to ISO 14021 

[No difference is made between pre- and post-consumer material in this figure.] 

                                                      
52 Pre-consumer material is defined as “material diverted from the waste stream during a manufacturing process. 
Excluded is reutilization of materials such as rework, regrind or scrap generated in a process and capable of 
being reclaimed within the same process that generated it.” 
53 Post-consumer material is defined as “material generated by households or by commercial, industrial and 
institutional facilities in their role as end-users of the product which can no longer be used for its intended 
purpose. This includes returns of material from the distribution chain.” 
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GPPS requires that the recycled content of the product (packaging) be reported according to ISO 
14021:1999 requirements. SASB requires that the organization disclose the percentage of raw 
materials consumed (in metric tons) that are derived from recycled content. SASB claims that its 
definition is consistent with ISO 14021:1999 but, in fact, a slightly different definition is proposed by 
SASB: “The portion, by mass, of recycled or recovered material [emphasis added] in a product or 
packaging, where only pre-consumer and post-consumer materials shall be considered as recycled 
content” and where the definitions of recycled and recovered materials definitions are consistent with 
ISO 14021:1999. ISO 14021:1999 requires that recycled material input is used as the basis for 
computing recycled content. SASB offers the flexibility of using the recycled or recovered material 
input as the basis for it. In several cases, using the recycled or recovered material, as defined by ISO 
14021:1999, as the basis for recycled content will lead to very different results.  

GRI requires that the percentage of recycled input materials be disclosed. “Recycled inputs” are 
defined as ”materials that replace virgin materials that are purchased or obtained from internal or 
external sources, and that are not by-products and non-product outputs (NPO) produced by the 
organization.” However, “by-products” and ”non-product outputs” are not defined by GRI, which 
can create some confusion in the definition. Also, ”material” is not defined. In the context of pulp and 
paper, different results would be obtained if “material” were interpreted as being “recovered 
paper/wood” versus being interpreted as “recycled pulp/virgin pulp.” Mathematically, these result in 
different fractions of “recycled input materials.” However, the use of the term “input” suggests that 
the percent of recycled inputs would be expressed as material “as received by the facility” i.e., using 
the example supplied in Figure 4.6, the percent of recycled input materials would be calculated as 
follows: 

𝑅𝑅𝑅𝑅 =
𝑎𝑎 + 𝐴𝐴 + 𝐴𝐴′

𝑎𝑎 + 𝐴𝐴 + 𝐴𝐴′ + 𝑏𝑏 + 𝐵𝐵
× 100 

This may give results that significantly differ from the ISO 14021:1999 definition of recycled content. 
In addition, if recycled content is computed with the formula above, two facilities with the same 
percent recycled content, as defined by ISO 14021:1999, would have very different percentages of 
recycled materials if one is purchasing recycled pulp and the other is purchasing recovered paper and 
processing it onsite. 

According to GRI, recycled input indicators have the objective of identifying the organization’s 
ability to use recycled input materials and to help to reduce the demand for virgin material and 
contribute to the conservation of the global resource base. However, the quantity of recycled material 
does not provide information on the respective environmental impacts of virgin and recycled 
materials. 

Renewable Materials 

As mentioned above, GRI requires disclosure of the total weight or volume of materials that are used 
to produce and package the organization’s primary products and services during the reporting period 
by 1) non-renewable materials used and 2) renewable materials used. Renewable materials are 
defined as “materials that are derived from plentiful resources that are quickly replenished by 
ecological cycles or agricultural processes so that the services provided by these and other linked 
resources are not endangered and remain available for the next generation.” “Quickly replenished” is 
not defined. 

SASB and GPPS require that the percentage of raw materials consumed (in metric tons) for 
containers and packaging products derived from renewable resources be disclosed. Renewable 
resources are defined as resources that “are composed of biomass from a living source and are 
replenished at a rate equal to or greater than the rate of depletion” and, in the case of SASB, 
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residuals. While in part driven by reduced availability of landfill space and/or the associated costs of 
disposal, the sector continues to see a reduction in the amount of waste it generates, and the degree to 
which it is considered a final waste product, rather than an input to another process or system. 

4.6.2 Waste Indicators 

Table 4.14  Waste-related Quantitative Indicators 
Quantitative Indicators 

Category Disclosure Topics # of 
Initiatives 

# of 
Disclosure 

Requirements 

Degree of 
Alignment 

Strategy and 
management 

Quantitative indicators related to the 
strategy and management of waste 
(e.g., quantitative targets) 

1 1  

Waste 

Amount of waste (by type, by 
disposal method)   2 2  

Amount of hazardous waste (by 
amount transported, imported, 
exported, treated, recycled) 

2 3  

Amount of packaging waste 1 1  

Spills 2 2  

Compliance # and $ of non-compliances  1 1  

 
Four sustainability initiatives were reviewed for disclosure requirements related to waste: DJSI, 
GPPS, GRI, and SASB. The primary differences between the disclosure requirements among the 
initiatives is the level of detail in the information required to be disclosed. All four initiatives require 
reporting of total waste generated, although waste is not typically defined. DJSI and GPPS only 
require reporting of total waste generation (in metric tons for DJSI and in kg/functional unit for 
GPPS). SASB requires reporting of total waste, the percentage of total waste that is hazardous waste, 
and the percentage of hazardous waste that is recycled. GRI requires the greatest level of detail in 
waste-related reporting, in that total mass of non-hazardous waste and of hazardous waste are to be 
reported separately, and according to final disposition methods, considering reuse, recycling, 
composting, recovery (including energy recovery), incineration, deep well injection, landfilling, on-
site storage, and “other.” GRI also requires reporting of the quantity of hazardous waste transported, 
imported, exported, or treated be reported, along with the percentage of transported hazardous waste 
that is shipped internationally. 

 

5.0 CONCLUSIONS 

5.1 Trends in Voluntary Disclosure Initiatives 

The following conclusions can be drawn regarding the 11 voluntary disclosure initiatives discussed in 
this report. 
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Disclosures are Constantly Evolving 

This report provides a current snapshot of requirements for corporate disclosure.  Requirements 
continue to evolve, responding to changing demands and leading practices (e.g., ecosystem services, 
board diversity and executive compensation are being given increasing focus in terms of the number 
of disclosures and level of detail required). 

Alignment Varies across Initiatives 

Currently, there is varying alignment between the initiatives, with the greatest overlap in the 
environmental area due to a longer history of corporate disclosure.  Several initiatives (GRI, DJSI, 
CDP and IIRC) are cooperating to improve the degree of alignment between frameworks. 

Materiality is a Key Foundation for Reporting 

All initiatives highlight the importance of focused disclosure on material sustainability issues (i.e., 
those with the highest impact to a business and of greatest interest to their stakeholders). Sector / 
issue-specific initiatives (CDP Water, CDP Forests, GPPS and TSC) include detailed disclosure 
requirements which are best addressed based on how material these issues are to a specific reporting 
company. 

Qualitative vs. Quantitative Disclosures are Generally Balanced 

There is balance between both qualitative and quantitative disclosure requirements. Investors, 
communities, regulators, and other stakeholders value both types of information (i.e., providing 
descriptions of management approaches and practices, as well as measurable performance data). 

Supply Chain Management is an Increasing Area of Focus 

Supply chain management is an increasing focus in several initiatives (GRI, DJSI, CDP Forest, TSC, 
and SASB). These disclosure requirements are aimed at both forest products companies and 
companies who manufacture products which require forest products as primary inputs. 

5.2 Analysis of Sustainability Reporting Metrics of Significance to Forest Products 

Six sustainability indicator topics were identified as being of significance to the forest products 
sector. Each was reviewed to assess whether the voluntary disclosure initiatives addressed these 
topics in alignment with each other, and whether the quantification criteria were (1) relevant when 
viewed in the context of the environmental profile associated with forest products manufacturing; (2) 
calculated in a manner that is consistent with current literature and/or commonly used quantification 
methods; and (3) able to be applied in a manner that would enable consistent reporting across the 
sector and/or across the disclosure initiatives.  

Water  

Due to the localized nature of water quantity and quality issues, disclosure programs have been faced 
with the challenge of effectively characterizing water in ways that are generally accepted and 
adoptable using readily available data. Beyond the common water quantity indicator of water use that 
is broadly used and generally compatible among disclosure programs, water quality and impact 
indicators diverge in terms of the type of information requested and the approaches and tools 
necessary to estimate the indicator values. Several disclosure programs request information on water 
recycle, but until sufficient guidance is given on methods of calculation within disclosure program, 
the water recycle metric will have limited utility. 
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Energy 

Currently, virtually all the disclosure programs reviewed here focus on onsite energy use and 
intensity, but upstream and downstream energy usage is being considered in select programs. 
Boundary selection for energy usage and intensity calculations is important for the pulp and paper 
industry because of the use of onsite fuels for combustion as well as the use of purchased stream and 
electricity. Combined heat and power systems are common within the pulp and paper industry and 
currently no disclosure program effectively considers the energy efficiency benefits of CHP.  

GHG and Other Air Emissions 

GHG reporting requirements are generally consistent globally due to guidance from the 
intergovernmental panel on climate change (IPCC) and establishment of the GHG Protocol by the 
World Resources Institute (WRI) and World Business Council for Sustainable Development 
(WBCSD). The primary differences between the disclosure requirements among the sustainability 
initiatives involve the level of detail in the information required to be disclosed, which could lead to 
differences in emissions reported to the various disclosure initiatives by a given entity.  

Knowledge of N2O emissions is important both in the context of reporting Scope 1 GHG emissions 
and for reporting NOx emissions under emerging sustainability reporting initiatives. However, there 
is a lack of reliable data on N2O emissions from pulp and paper industry sources. Facilities reporting 
PM should be mindful of potential inconsistencies in definition to avoid potential double-counting of 
filterable PM2.5 emissions and to exclude CPM emissions in cases where these releases are excluded 
from the indicator definition. Given the lack of data on speciated VOC emissions from pulp and paper 
sources, reporting estimates of total VOC emissions (expressed either as carbon or propane) is more 
practical and feasible at this time. 

Land Use and Biodiversity 

While there seems to be recognition that land use and biodiversity are an important aspect of the 
sustainability dialogue amongst the disclosure programs, this aspect is not uniformly addressed by 
them. Quantifying, assessing and describing forest sector effects on biodiversity can be daunting, if 
not impossible, given that biodiversity, irrespective of its value, is a concept that is difficult to define 
and challenging to measure. It is important to note that managed forest systems can provide high 
levels of biodiversity, water quality, carbon storage, and other goods and services, and that current 
measurement approaches for land use and biodiversity may not effectively capture these 
characteristics.   

Materials and Product Stewardship 

It is important to note that the quantity of recycled material does not provide information on the 
relative environmental impacts of manufacturing products from virgin and/or recycled materials. 
Current metrics used by voluntary disclosure initiatives may not fully capture the environmental 
tradeoffs and co-benefits associated with the manufacturing process- and supply chain-related effects 
of using renewable materials and/or the use of virgin versus recovered fiber in forest products 
manufacture. 

Waste 

Waste-related indicators used by the voluntary disclosure initiatives reviewed in this report currently 
focus more on amounts of waste generated, rather than the development of initiatives towards 
beneficial use of those residuals for other products or systems. 
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