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As part of a collaboration with the British Embassy in Moscow, the Carbon Trust (CT) and EthnoExpert 

(EE), two environmental consultancies based in the UK and Russia respectively, have been working with 

the Moscow Exchange (MOEX) and RAEX (a Russian rating agency) to raise awareness on and promote 

the uptake of TCFD-aligned disclosure in Russia. The project consisted of running a series of webinars 

and developing written guides on sector-specific guidance on TCFD disclosure, inclusive of practical 

how-tos for implementation.  

The Guidance on the TCFD recommendations for the agriculture and pulp and paper sectors is one of 

five TCFD sector specific guides that are freely available to Russian companies and other relevant 

audiences on the website of the Moscow Exchange (https://ir.moex.com/). The other sectors include: 

banking, ferrous metals, oil & gas, and power utilities. 

The Carbon Trust and EthnoExpert authored individual sections of the guide as shown in the table 

below. For any questions or comments about the content of the guide, please contact the relevant 

authors: https://www.carbontrust.com/contact (Carbon Trust); https://ethnoexpert.com/en/contacts/ 

(EthnoExpert). 

Section Author 

1. Introduction Carbon Trust 

2. Climate-related risks and opportunities in the agriculture and pulp 

and paper sectors 
EthnoExpert 

3. TCFD - practical how-tos Carbon Trust 

4. Case studies EthnoExpert 

5. Key takeaways Carbon Trust 

 

 

EthnoExpert’s mission is to promote sustainability integration in long-

term strategies and everyday operations as a key business driver. Our 

sustainability advisory services are based on R&D and help 

businesses to become a lasting success in the marketplace. 

EthnoExpert’s projects benefit climate change mitigation, community 

development and biodiversity protection. 

 

 

The Carbon Trust’s mission is to accelerate the move to a sustainable, 

low carbon economy. It is a world leading expert on carbon reduction and 

clean technology. As a not-for-dividend group, it advises governments 

and leading companies around the world, reinvesting profits into its low 

carbon mission.  

https://ir.moex.com/
https://www.carbontrust.com/contact
https://ethnoexpert.com/en/contacts/
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 Introduction 

This section was authored by the Carbon Trust. 

The Task Force on Climate-related Financial Disclosures (TCFD) was established by the Financial 

Stability Board (FSB) after the G20 Finance Ministers and Central Bank Governors asked the FSB to 

review how the financial sector could take account of climate-related issues. The FSB created the TCFD 

to develop and provide guidance for organisations to enable them to disclose their climate-related risks 

and opportunities in a coherent, consistent and transparent manner. The aim is for companies to be 

better prepared to incorporate climate-related risks and opportunities into their risk management and 

strategic planning processes. In doing so, companies’ and investors’ understanding of the financial 

implications associated with climate change will grow, empowering the markets to make informed 

decisions and channel investment to sustainable and resilient products, services and business models. 

Currently, the TCFD involves 32 members chosen by the FSB including large banks, insurance 

companies, asset managers, pension funds, large non-financial companies, accounting and consulting 

firms, and credit rating agencies from across the G20 covering a broad range of economic sectors and 

financial markets. Since the publication of its final recommendations, nearly 2,000 organisations have 

expressed their support. 

Key features of the TCFD recommendations on climate-related financial disclosures include being: 

relevant to all organisations across industries and jurisdictions; included in financial filings; designed 

to solicit decision-useful, forward-looking information on financial impacts; and strongly focused on 

risks and opportunities related to the physical effects of climate change and the transition to a low-

carbon economy.  

How to disclose? 

The TCFD recommends that climate-related financial disclosures be provided through the 

organisation’s public annual financial fillings in accordance with their national disclosure requirements. 

If no such disclosure requirements exist or if certain elements of the recommendations are 

incompatible with the national disclosure requirements, the TCFD encourages organisations to disclose 

those elements in other official company reports (e.g. financial fillings, annual reports, integrated 

reports, and sustainability reports). These should be issued at least annually, be widely distributed and 

available to investors and others, and be subject to internal governance processes that are the same or 

considerably similar to those used for financial reporting. The aim of disclosing in public financial 

fillings, or other official company reports, is to encourage shareholder engagement and broader use of 

climate-related financial disclosures, with the goal of creating a more informed understanding of 

climate-related risks and opportunities by investors and others. 

Disclosure areas  

The TCFD recommendations are structured around four thematic areas that represent core elements 

of companies’ operations (see Figure 1).   
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For each of the four particular types of disclosures, two to three recommendations are proposed 

resulting in a total of eleven to help investors and other interested stakeholders understand how 

reporting companies assess climate-related risks and opportunities (see Figure 2).  

What are climate-related risks? 

According to the TCFD, climate-related risks are divided into two categories: 

1. Physical risks: risks related to physical impacts of climate change; 

2. Transition risks: risks related to the transition to a low carbon economy.   

A. Physical Risks  

Physical risks resulting from climate change can be event driven (acute) or longer-term shifts (chronic) 

in climate patterns. Physical risks may have financial implications for organisations, such as direct 

damage to assets and indirect impacts from supply chain disruption. An organisation’s financial 

Figure 1. Core Elements of Climate-related Financial Disclosures (Source: Carbon Trust and TCFD, 

2017). 

Figure 2. Recommended Areas and Supporting Disclosures (Source: TCFD, 2017). 
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performance may also be affected by changes in; water availability, sourcing, quality, food security and 

extreme temperature changes affecting an organisation’s premises, operations, supply chain, transport 

needs, and employee safety.  

TYPE OF RISK  OVERVIEW (SOURCE: TCFD FINAL REPORT, 2017) 

ACUTE  Acute physical risks refer to those that are event-driven, including increased severity 

of extreme weather events, such as cyclones, hurricanes, or floods. 

CHRONIC  Chronic physical risks refer to longer-term shifts in climate patterns (e.g., sustained 

higher temperatures) that may cause sea level rise or chronic heat waves. 

B. Transition Risks  

 

Transitioning to a low-carbon economy may entail extensive changes to address mitigation and 

adaptation requirements related to climate change. Depending on the nature, speed, and focus of these 

changes, transition risks may pose varying levels of financial and reputational risk to organisations. 

Transition risks are classified by the TCFD into four categories: policy and legal, technology, market and 

reputation. 

 

TYPE OF RISK  OVERVIEW (SOURCE: TCFD STATUS REPORT, 2017) 

POLICY AND 

LEGAL  

Policy actions around climate change generally fall into two categories: (1) set 

effective constraints to activities that contribute to adverse effects of climate 

change or (2) promote adaptation to climate change. For example, shifting energy 

use toward lower emission sources, and adopting energy-efficiency solutions. The 

risk associated with and financial impact of policy changes depend on the nature 

and timing of the policy change.  

Litigation or legal risk include the failure of organisations to mitigate impacts of 

and adapt to climate change, and the insufficiency of disclosure around material 

financial risks. As the value of loss and damage arising from climate change grows, 

litigation risk is also likely to increase.  

TECHNOLOGY  
Technological improvements or innovations that support the transition to a lower-

carbon, energy-efficient economic system can have significant impacts on 

organisations. For example, the development and use of emerging technologies 

such as renewable energy, and battery storage will affect the competitiveness of 

certain organisations, their production and distribution costs, and ultimately the 

demand for their products and services from end users. New technologies will 

displace older systems and disrupt some parts of the existing economic system. 

The timing of technology development and deployment, however, is a key 

uncertainty in assessing technology risk. 
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MARKET 
Markets can be affected by climate change in a variety of complex ways. One of 

the major ways is through shifts in supply and demand for certain commodities, 

products, and services as climate-related risks and opportunities are increasingly 

taken into account.  

REPUTATION  
Climate change has been identified as a potential source of reputational risk tied 

to changing customer or community perceptions of an organisation’s contribution 

to or detraction from the transition to a lower-carbon economy.  

What are climate-related opportunities?  

Efforts to mitigate and adapt to climate change also create opportunities for organisations through 

different scenarios. These will vary depending on the region, market, and industry in which an 

organisation operates. The TCFD has identified five climate-related opportunities: resource efficiency, 

energy source, products and services, markets, and resilience.  

TYPE OF RISK  OVERVIEW (SOURCE: TCFD STATUS REPORT, 2017) 

RESOURCE 

EFFICIENCY  

Efficiency improvements can reduce operating costs, achieve direct cost savings 

over the medium to long term, and reduce an organisations greenhouse gas (GHG) 

emissions. These improvements can also relate to material, water and waste 

management.  

ENERGY 

SOURCE 

By shifting energy usage to low-emission energy sources such as wind, solar, wave, 

tidal, hydro, geothermal, or biofuels, organisations could potentially save on annual 

energy costs. 

PRODUCTS 

AND 

SERVICES 

Organisations that innovate and develop new low-emission products and services 

may improve their competitive position and capitalise on shifting consumer and 

producer preferences. This includes consumer goods and services that place 

greater emphasis on a product’s carbon footprint in its marketing and labelling, and 

producer goods that place emphasis on reducing emissions.  

MARKETS The low-carbon transition will result in the emergence of new markets that do not 

currently exist. Organisation that proactively seek out these opportunities may be 

able to diversify their business and value creation model, increasing resilience and 

creating new revenue streams. This can be achieved through collaboration with 

wider civil society actors promoting sustainable development and also with the 

finance sector as green finance mechanisms and instruments (e.g., green bonds) 

become more widespread. 
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RESILIENCE Climate resilience involves organisations developing adaptive capacity to respond 

to climate change. Opportunities include improving efficiency, designing new 

production processes, and developing new products. Opportunities related to 

resilience may be especially relevant for organisations with long-lived fixed assets, 

extensive supply, or distribution networks; those that depend critically on utility and 

infrastructure networks or natural resources in their value chain; and those that may 

require longer-term financing and investment.  

What are climate-related financial impacts?  

In order to make more informed financial decisions, the TCFD recommends reporting organisations to 

financially quantify the impacts of climate-related risks and opportunities on their business as outlined 

in Strategy, b (Figure 2). The financial impacts of climate-related issues on an organisation are driven 

by the specific climate-related risks and opportunities to which the organisation is exposed to, its 

strategic and risk management decisions on managing those risks (i.e., mitigate, transfer, accept, or 

control), and seizing those opportunities. The TCFD has identified four major categories to assess 

financial impact areas: revenues, expenditures, assets and liabilities, and capital and financing through 

which climate-related risks and opportunities may affect an organisations current and future financial 

positions (see Figure 3).  

 

 

 

 

  

 

  

  

 

Why are the TCFD recommendations important?  

In order to make more informed financial decisions, investors, lenders, and insurance underwriters need 

to understand how climate-related risks and opportunities are likely to impact an organisation’s future 

financial position. This includes having a better understanding of the organisation specific 

characteristics, as well as the sectoral and geographic implications of climate risks and opportunities. 

Banks, insurance companies, investors and asset managers sit at the top of the investment chain and 

therefore play a crucial role in the efficient allocation of capital. The appropriate pricing of risks and 

corresponding capital flows depend on all parties in the investment chain providing sufficient decision-

useful information to one another. In order to do this, counterparties’ disclosures are essential to enable 

Figure 3. Climate-related Financial Impact (Source: TCFD, 2017). 
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the flow of robust, transparent information into capital markets and avoid stranded asset risks. If 

counterparties do not disclose, financial institutions have to rely on estimated information (e.g. using 

temperature alignment metrics from PACTA, Carbon Delta’s Warming Potential, etc.).  

The TCFD can enable banks, insurers and investors to take the necessary actions that will help mitigate 

the risks and capitalise on the opportunities.  For banks, such actions include assessing credit risk 

exposure as well as performing counterparty-level financial analysis (e.g. cash flows, collateral values), 

including assessments on their climate mitigation and adaptation plans. Disclosures allow banks and 

insurers to respond to regulatory requirements such as stress testing and scenario planning, while 

insurers can change insurance premiums based on sectoral and geographical exposure to climate-

related risks. Investors are able to perform ESG ratings, make long-term investment decisions, and 

accelerate capital allocation, creating spill-over effects in the financial sector toward more climate 

resilient areas of the economy.  

 

It is likely there are multiple factors driving investor demand for disclosure including; increased 

consensus that sustainable companies perform better financially, lower resilience of companies which 

invest in activities less viable under future climate scenarios and lower financial returns. The TCFD 

encourages organisations to explore the likelihood and magnitude of financial impacts from potential 

climate-related risks and opportunities now and in the future. Not only does this have the potential to 

strengthen the engagement between organisations and investors, but also facilitates the access to 

international capital pools and listings on international exchanges that require financial disclosures. In 

most G20 jurisdictions, companies with public debt or equity have a legal obligation to disclose material 

risks in their financial report – including material climate-related risks.  

 

The European Union’s 2019 Report on Climate-related Disclosures1 states that listed companies 

disclosing in accordance with the TCFD are more likely to be included in actively managed investment 

portfolios and in sustainability-focused indices, used for passive investment strategies. Moreover, 

climate-related disclosures are used to improve credit ratings for bond issuance and credit worthiness 

assessment for bank loans. The report also states that listed companies that disclose this information 

experience reduced friction in investor engagement and shareholder action and voting.   

Adoption and implementation of the TCFD recommendations  

The number of companies that disclose information aligned with the TCFD has been steadily increasing 

since 2017. As of the 2020 TCFD Status Report2, an annual report published by the TCFD to track and 

report back on global progress on the TCFD-aligned disclosure, 1,340 organisations globally have 

expressed their support for the TCFD, 85% more than was reported in the 2019 TCFD Status Report. 

Among the supporters are 473 financial firms responsible for assets of $138.8 trillion. Investor demand 

                                                           

1https://ec.europa.eu/info/sites/info/files/business_economy_euro/banking_and_finance/documents/190110-

sustainable-finance-teg-report-climate-related-disclosures_en.pdf  

2 https://assets.bbhub.io/company/sites/60/2020/09/2020-TCFD_Status-Report.pdf  

https://ec.europa.eu/info/sites/info/files/business_economy_euro/banking_and_finance/documents/190110-sustainable-finance-teg-report-climate-related-disclosures_en.pdf
https://ec.europa.eu/info/sites/info/files/business_economy_euro/banking_and_finance/documents/190110-sustainable-finance-teg-report-climate-related-disclosures_en.pdf
https://assets.bbhub.io/company/sites/60/2020/09/2020-TCFD_Status-Report.pdf
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has similarly grown with more than 500 investors with more than $47 trillion in assets under 

management committed to engage with the world’s largest corporate greenhouse gas emitters to 

strengthen their climate-related disclosures by implementing the TCFD recommendations. Overall, 

since the publication of the 2019 TCFD Status Report, 4,500 public companies across eight industries 

have disclosed. 

Companies are more likely to disclose information relating to their Strategy: Risks and Opportunities 

than any other disclosure type (see Figure 4). Metrics and Targets: Climate-Related Metrics and Targets 

are also some of the strongest disclosure areas. After a slow start, climate-related risk management 

processes are now steadily being integrated with organisations overall risk management systems. 

Strategy: Resilience of Strategy and Risk Management: Integration into Overall Risk Management are 

significantly lower disclosure areas. A reason for this is that testing climate-related resilience through 

scenario analysis has yet to be widely adopted, thus impacting the slow increase. External drivers are 

playing a bigger role in incentivising organisations to disclose in line with the TCFD, as is seen in CDP’s 

questions around governance. Similarly, organisations such as PRI are making it mandatory practice 

for signatories to disclose information aligned with the TCFD. Although this is a good start to the TCFD 

disclosure, there is still a significant amount of companies that are not yet disclosing, or are only 

partially disclosing.  

 

  Figure 4. TCFD-Aligned disclosures by year: 2019 Reporting (Source: TCFD, 2020). 
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This guide provides information on how to disclose with relation to the agriculture and pulp and paper 

sectors. Section 2 relates to climate-related risks and opportunities (CROs) in the agriculture and pulp 

and paper sectors, giving both a global and Russian-specific perspective; section 3 looks at the practical 

how-tos of disclosing, giving step-by-step instructions, scenario analysis and a worked example; 

section 4 provides case study examples of organisations that have successfully disclosed in the power 

utilities sector, followed by section 5 key takeaways.  
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 Climate-related risks and 
opportunities in the agriculture sector 

This section was authored by EthnoExpert 

 Agriculture sector definition 

For the purposes of this guide, the agriculture sector is defined as organisations which are involved in 

the cultivation and subsequent processing, trade and distribution of raw materials such as arable crops 

(wheat, sugar and maize), fruits and vegetables or the rearing of livestock. The agriculture sector is 

critical to ensuring the nutrition of populations and therefore plays an essential role in society.  

 

In addition to the companies engaged directly with the production, processing and distribution of 

agricultural products it is recognised that fertilisers and other chemical products such as pesticides 

also represent key input resources to the agriculture sector. These inputs are also highly exposed to 

climate-related risks and opportunities and therefore, for the purpose of analysis, have been considered 

in this guide.  

 

The agriculture sector is complex and multi-tiered by virtue of the food systems developed as a result 

of the industrialisation of farming practices and globalisation of food networks. Agricultural products 

are typically purchased from growers in their raw state and then processed by the buyer to add value 

to the product. The subsequent outputs of this activity may then be sold directly to consumers or to 

businesses for use in their products. Often, companies operating in the processing of agricultural 

products will have a diverse global network of third-party growers from which they source the 

commodities required for their operation. Major crops such as wheat and corn are also traded on the 

commodities market resulting in links between performance of financial markets and futures and 

agricultural productivity, these links further highlight the importance of stable production. The 

complexity of the supply chains in the agriculture sector and the further sectors reliant on agricultural 

product highlights the importance of managing climate-related risks to ensure the stability of raw 

materials supplies in both the short and the long-term3. 

 

                                                           

3 https://www.sasb.org/wp-content/uploads/2018/11/Agricultural_Products_Standard_2018.pdf 
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 Value chain and emission hotspots in the agriculture 
sector 

Agriculture and forestry are estimated by the Intergovernmental Panel on Climate Change, to account 

for just under a quarter of anthropogenic GHG emissions annually4. As shown in Figure 5 the carbon 

intensity of food production is highly variable depending on the commodity being produced. For 

example, the production of beef is shown to have a carbon impact of 60.0kgCO2e/kg compared to the 

production of the same volume of wheat at 1.4kgCO2e/kg. Across all commodities however, the value 

chain stages of greatest carbon impact are land use and farm stages. This highlights a key challenge 

for the sector with regards to decarbonisation. As demand for food increases and changes in climate 

alter the agricultural productivity of regions a conflict arises between the existing agricultural 

production model and the need to provide food security to populations. Additionally, it is also 

recognised that while land use activities are often of the greatest carbon impact they are also the 

hardest to accurately measure. Challenges to measurement make it harder for downstream buyers to 

obtain reliable data thus limiting their ability to monitor and manage these emissions effectively. 

 

For the agriculture sector non-CO2 emissions such as those from methane and nitrous oxide represent 

a further emission hotspot. Of those sectors identified by the European Union as contributing most 

significantly to non-CO2 emissions agriculture is recognised as the hardest to decarbonise. In part, this 

is a result of the direct emissions of methane from livestock and methods used in the production of 

other commodities such as rice. For example, rice has been estimated to account for 24% of global 

methane emission from agriculture5. However, non-CO2 emissions, particularly of nitrous oxide, are also 

associated with nutrient loss and the overuse of fertiliser6, this impact is reflected in the significance 

of the farm stage in agricultural supply chains. However, as land use pressures grow due to changing 

climates a further conflict arises between the need to increase the productivity of the land, traditionally 

achieved through fertiliser use, and limit the emissions impact of soil degradation and fertiliser run-off.  

 

In addition to the carbon impact of land-use change and farming practices, production and supply chain 

losses also present a significant challenge to the agriculture sector as 14% of food produced is spoilt 

or lost before reaching the end consumer7. Similarly, consumer food waste is also a large challenge for 

the sector, particularly in industrialised markets such as Europe and the United States. Food loss and 

food waste results in the waste of resources including land, water, energy and labour as well as the 

associated production of greenhouse gas emissions.  

 

                                                           

4 https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_chapter11.pdf  

5 https://www.ipcc.ch/srccl/chapter/summary-for-policymakers/  

6 https://ec.europa.eu/clima/sites/clima/files/eu-climate-action/docs/impact_en.pdf  

7 http://www.fao.org/food-loss-and-food-waste/flw-data)  

https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_chapter11.pdf
https://www.ipcc.ch/srccl/chapter/summary-for-policymakers/
https://ec.europa.eu/clima/sites/clima/files/eu-climate-action/docs/impact_en.pdf
http://www.fao.org/food-loss-and-food-waste/flw-data
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In recognition of the carbon intensity associated with existing agricultural practices and the need to 

decarbonise the sector companies are investing in innovation technologies and new techniques such 

as regenerative agriculture to help to improve ecosystem services, reduce soil degradation and enable 

carbon sequestration while continuing to maintain levels of agricultural productivity.  

Overall, the vital role the agriculture sector plays in supporting the health of human populations 

demonstrates the importance for the sector to build resilience to the physical impacts of climate 

change. Additionally, the high carbon intensity of the sector, particularly in the emissions hotspots 

discussed previously, further highlights the need for the sector to adapt and innovate to reduce its 

exposure to not only the physical but also transition risks associated with climate change. These risks 

are outlined in the following section.  

 

Figure 5: GHG emissions per kg of food product (Source: Our World in Data, 2020) 
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 Climate-related risks and opportunities for the 
agriculture sector 

Climate change is becoming a source of significant risks for agriculture and food supply chain systems. 

The agriculture sector is highly exposed to physical climate risks as a result of the direct reliance of 

agricultural production on climate systems. Extreme weather events can cause crop failures or 

significant reductions in yield and long-term climatic shifts are expected to affect agricultural 

productivity. The impact of changes in temperature and precipitation on yields will vary depending on 

geography and commodity. For example, although gains in agricultural productivity in some regions of 

Russia may be seen, it is expected that droughts may, in many of the main crop growing areas, result 

in short-falls in crop production twice as often during the next 10 years and three times as often by 

20708. Further changes to climate include increasingly unpredictable rainfall patterns and increased 

risk of wild-fire9. Increased prevalence of pests and diseases is also expected under climate scenarios 

where average temperatures are higher, winters are milder and water scarcity increases.  Research 

shows that many agricultural regions have already experienced declines in crop and livestock 

production due to climate change-induced stress and these climate disruptions are projected to further 

increase in the future10.  

The agriculture sector in general has to manage a great deal of interconnectedness of climate-related 

risks, as well as potential trade-offs in relation to sustainable goals such as improved land use, reduced 

emissions, reduced water use, reduced waste, increased carbon sequestration, and maintaining 

biodiversity. In tandem with these goals the sector has to meet global requirements of achieving 

sufficient production to ensure availability of food, fibres and biofuels. 

Physical risks  

TYPE OF RISK EXAMPLE RELEVANCE TO THE AGRICULTURE 

SECTOR 

ACUTE  
Increased severity and frequency of 

extreme weather events such as floods, 

wildfires and cyclones 

This risk is relevant to the agriculture sector as 

flooding could result in losses at the farm level 

e.g. destruction of harvests, or disruption to 

                                                           

8 The World Bank Agricultural Risk Management in the face of climate change, October 2015 

https://openknowledge.worldbank.org/bitstream/handle/10986/22897/Agricultural0r0ce0of0climate0ch

ange.pdf?sequence=1&isAllowed=y  

9 Ceres (2018) Climate Change and Agriculture Production: An Overview of Risks and Opportunities. 

Retrieved from: https://www.ceres.org/ resources/reports/climatechange-and-agriculturalproduction-

overview-risksand-opportunities 

10 The IPCC (2019) Special Report on Climate Change and Land, Chapter 5 Food Security 

https://www.ipcc.ch/srccl/chapter/chapter-5/ 

https://openknowledge.worldbank.org/bitstream/handle/10986/22897/Agricultural0r0ce0of0climate0change.pdf?sequence=1&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/22897/Agricultural0r0ce0of0climate0change.pdf?sequence=1&isAllowed=y
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Increased risk of heatwaves and droughts 

 

 

 

Increased risk of pest swarm events as a 

result of warmer average temperatures.  

manufacturing operations and logistics for 

processing and distribution companies.  

 

Similarly, organisations supplying chemicals/ 

fertilisers to the agriculture sector may 

experience damage to production facilities 

resulting in disruptions to production and 

potentially causing industrial accidents.  

 

Heatwaves and droughts at particular points in 

the growing cycle of crops could cause crop 

failure or reduced yields.  

 

Swarms of pests, in particular locust swarms 

can decimate harvests within a matter of hours.  

CHRONIC  Rising average temperatures and long-

term climatic changes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Changes in precipitation patterns 

 

 

 

 

 

 

 

 

Reduced agricultural yields for growers 

resulting in increased costs of raw materials for 

processors of agricultural products. 

 

Increased average temperatures could result in 

increased activity of pests, particularly in 

temperate climates, resulting in losses to 

agricultural yields11 

 

Chronic changes to climatic conditions will 

have an impact on the ecosystem services 

which agriculture relies on directly. The 

collapse of ecosystem services would 

therefore directly impact agricultural 

productivity.  

 

Reduced water availability causing reductions 

in yield for producers and increased costs of 

raw materials for processors. Water scarcity 

could also disrupt operations at processing 

sites due to a lack of water available for 

processes such as washing and milling.   

 

Additionally, in some regions it is likely that 

rainfall patterns will alter resulting in more 

                                                           

11 https://www.carbonbrief.org/rise-in-insect-pests-under-climate-change-to-hit-crop-yields-study-says  

https://www.carbonbrief.org/rise-in-insect-pests-under-climate-change-to-hit-crop-yields-study-says


 

 | 17 

 

 

 

 

Soil degradation due to overuse of 

chemical fertilisers and overgrazing of 

land 

 

 

 

 

 

Rising sea levels 

 

intense rainfall over shorter periods. This may 

result in too much water availability at the 

wrong points in the growing cycle.  

 

Soil health is vital for sustainable agricultural 

production and increased soil degradation may 

result in reduced agricultural yields. 

Additionally, soil acts as a major carbon sink 

and degradation could ultimately lead to 

increased carbon emissions which could be 

attributed to the agriculture sector.  

 

Rising sea levels could directly limit the amount 

of land available for agriculture, cause 

salination of agricultural land and cause 

damage to processing facilities located in 

areas exposed to coastal flooding.  

 

Additionally, rising sea levels may disrupt 

supply networks for agricultural products.  

 

 

Transition risks 

TYPE OF 

RISK 

EXAMPLE  RELEVANCE TO THE AGRICULTURE 

SECTOR 

POLICY AND 

LEGAL  

Increased regulation of carbon e.g. through 

direct and indirect carbon taxes and setting 

a higher price on carbon.  

 

 

 

 

 

 

 

 

 

 

 

 

As the embedded cost of carbon in fertilisers 

increases due to more stringent regulation, 

agricultural producers may see increased 

costs in their operations and value chains. 

 

Producers of agricultural products could see 

increased costs of key inputs (e.g. fertilisers 

and pesticides) as a result of increased carbon 

taxation on the chemicals sector.  

 

Additionally, if carbon taxes are imposed on 

consumers for high carbon products 

companies may experience lower demand for 

their products. 
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Expansion of emissions trading schemes, 

such as the EU-ETS system.  

 

 

 

 

Increased regulation of agricultural 

practices e.g. fertiliser application, water 

abstraction and soil tillage 

 

 

 

Increased demands from downstream 

customers (e.g. food and drink 

manufacturers) for emissions reporting and 

other environmental disclosures. 

As with carbon tax risks, expansion of 

emissions trading scheme could result in 

increased costs for both producers and 

processors of agricultural products. 

 

 

Increased regulation of agricultural practices 

could result in increased operating costs for 

producers of raw materials and subsequent 

increased costs for processors of agricultural 

products.  

 

Increased operating costs to resource the 

collection of this data and potential loss of 

contracts for suppliers unable to meet 

procurement requirements.  

MARKET 
Increased energy prices due to regulatory 

restrictions / increased costs relevant to 

energy suppliers 

 

Changing consumer preferences towards 

low carbon products (e.g. increase of plant-

based/ vegetarian diets) 

 

 

Increased operating costs for both producers 

and processors of agricultural products as a 

result of increased energy prices.  

 

For organisations operating in the meat 

industry increasing preference of consumers 

for low-carbon diets could result in reduced 

demand for meat products thus impacting 

company revenues.  

REPUTATION  
Increased scrutiny by stakeholders of 

environmental practices and performance. 

 

 

Negative perceptions about certain 

commodities as a result of the agricultural 

practices associated with their production 

e.g. deforestation impact of palm oil and 

soy production or excessive use of 

fertilisers seen as damaging to ecosystems.  

Potential negative perception by stakeholders 

if companies are found to be allowing practices 

deemed unsustainable. 

 

Processors of agricultural products using 

negatively perceived commodities may 

experience heightened scrutiny of their 

procurement processes.  

 

 

 

Opportunities 
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TYPE OF 

OPPORTUNITY 

EXAMPLE RELEVANCE TO THE AGRICULTURE 

SECTOR 

RESOURCE 

EFFICIENCY  

Recycling and use of organic waste as 

biofuels or fertilizers 

 

 

 

Improved efficiency of water resources 

management (drip irrigation) 

Opportunities to reduce losses from 

agricultural production processes and improve 

resource efficiency may reduce the carbon 

intensity of production.  

 

Cost reductions through increased efficiency 

of water use and reduced demand for water 

resources. 

ENERGY 

SOURCE 

Competitive advantage and reduced costs 

due to transition to low-carbon energy 

sources. 

 

Methane capture and biogas production 

facilities linked to electricity generation 

facilities. 

Reduced exposure to future energy costs and 

supply risks 

 

 

Opportunity to reduce reliance on external 

energy sources while reducing direct 

emissions from agricultural practices e.g. 

livestock rearing.  

PRODUCTS 

AND SERVICES 

Development of specific products with 

potential value to farmers practicing soil 

carbon sequestration approaches. 

 

 

 

 

 

 

 

 

 

 

Development and/or expansion of low-

carbon products and services (melamine, 

carbamide, etc) alongside with emissions 

reduction 

 

 

Growers able to adopt innovative agricultural 

practices such as regenerative agriculture to 

improve carbon sequestration and promote 

biodiversity may gain competitive advantage 

as demand for sustainable agricultural 

products increases.  

 

Companies may also be able to monetise 

carbon sequestration through the generation 

and sale of carbon credits or offering 

regenerative products to corporates with net 

zero targets. 

 

Development of fertilisers, feed additives or 

pesticides which demonstrate the ability to 

reduce carbon intensity of agricultural 

production while maintaining the yields 

required to ensure food security for 

populations may see increased demand for 

these products. 

MARKETS 
Increasing demand for low-carbon 

products and services, including 

vegetable substitutes for meat 

 

Opportunities for growers and processors of 

arable agricultural products to increase their 

revenues in response to increased demand. 

 



 

 | 20 

New areas suitable for agricultural 

production 

 

 

 

 

Increased demand for alternative fuels 

As climates change new regions may become 

suitable for agricultural production increasing 

the land available for production creating an 

opportunity for companies able to access this 

land.  

 

Organisations able to switch their production 

to support the provision of biomass for fuel or 

an input to biofuel production may see an 

increase in demand for their products.  

RESILIENCE 

Development of new hybrid cultures with 
increased stress tolerance to water 
shortages 

Increased demand for products which mitigate 

the impact of physical risks such as drought or 

salt tolerant crops. 

 

Increased resilience of food supply networks 

as a result of new crop strains. Reduced 

exposure of agricultural processors to supply 

disruptions.  
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3. Climate-related risks and 
opportunities in the pulp and paper 
sector 

This section was authored by EthnoExpert 

 Pulp and paper sector definition 

For the purposes of this guide, the pulp and paper sector is defined as those organisations which are 

involved in the growing of timber and activities such as harvesting and pulping which are required in 

the production of pulp, paper, paperboard and other cellulose-based products. The pulp and paper 

sector produce products such as pulp fiber, paper packaging, office paper, tissue and glossy paper. 

Companies in the industry generally operate as multinational organisations, often with substantial 

operations in North America (the US, and Canada), Northern Europe (Finland and North-West Russia) 

and East Asia (China, Indonesia and East Siberian Russia). It is common for pulp and paper companies 

to operate with vertically integrated supply chains i.e. owning or managing timber tracts as well as 

operating the sites associated with the processing of timber. The pulp and paper sector’s direct reliance 

on land for forestry practices can conflict with existing ecosystems within an area. For example, forestry 

for pulp has resulted in the conversion of peatlands causing significant carbon emissions12. As a result 

of the significant environmental consequences of unsustainable pulp and paper practices the 

Sustainability Accounting Board’s Standard has published industry standards for forestry management 

in the sector13.  

 Value chain and emission hotspots in the pulp and paper 
sector 

The forestry-pulp and paper industry is a very energy intensive and high carbon emission sector with a 

complex value chain. There are many different production processes which can be involved in the 

manufacture of pulp and paper products and as such the energy use of companies can vary depending 

on the technologies applied. Three key activities have been identified as hotspots within the pulp and 

paper sector. Similarly to the agriculture sector these hotspots are; land use change, production and 

disposal.  

                                                           

12 https://www.worldwildlife.org/industries/pulp-and-paper  

13 https://www.sasb.org/standards/download/ 

 

https://www.worldwildlife.org/industries/pulp-and-paper
https://www.sasb.org/standards/download/
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As a result of the complexity of the sector and the multiple processes involved in pulp and paper 

production emissions profiles can vary between companies. However, the burning of trees to produce 

energy for pulping is commonly cited as the single largest emissions source within the sector 

accounting for roughly 40%14. Similarly, the source of the energy used to power milling equipment can 

play a significant role in the emissions intensity of production. In Russia, energy in the pulp and paper 

industry comes mainly from electricity and heat, produced via fossil fuels, and other auxiliary sources 

of power including coal, biomass, steam. These fossil fuel-based energy generation sources therefore 

result in higher carbon intensity of pulp and paper products. In contrast, pulp and paper companies 

operating in other geographies including Sweden and Finland are increasingly sourcing energy 

generated by alternative sources therefore reducing the embodied carbon of their products.  

 

Figure 6. Energy consumption and embodied carbon emissions from major production processes.   

(Source: Zhao et al., 2019) 

One of the key innovations/ adaptations identified as a means of reducing the climate impact of the 

pulp and paper sector is to increase the proportion of recycled paper being used in products. This not 

only helps to reduce the emissions impact associated with land-use change but also avoids the 

emissions associated with disposal of pulp and paper products which typically results in the emission 

of methane during landfill decomposition.  

Overall, the high emissions intensity of the sector combined with its reliance on natural ecosystems 

demonstrates the importance for companies operating in the sector to understand their climate related 

risks and opportunities in order to build resilience to the impacts of climate change.  

                                                           

14https://environmentalpaper.org/wp-

content/uploads/2018/04/StateOfTheGlobalPaperIndustry2018_FullReport-Final.pdf  

https://environmentalpaper.org/wp-content/uploads/2018/04/StateOfTheGlobalPaperIndustry2018_FullReport-Final.pdf
https://environmentalpaper.org/wp-content/uploads/2018/04/StateOfTheGlobalPaperIndustry2018_FullReport-Final.pdf
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 Climate-related risks and opportunities for the pulp and 
paper sector 

3.3.1 Global overview 

It has been deemed that the agriculture and forest industries are industries that are highly affected by 

the climate change, and environmental risks could have consequent effect on companies in these 

industries. The most significant environmental risks associated with forestry and agriculture are: 

increased rainfall, decreased ground frost, decreased quality of wood due to faster growth and newly 

developed animal diseases due to increased average temperatures. Other risks evident within pulp and 

paper industry are insect pests, storm damages and fires, thus a range of risks that can directly be 

connected with extreme weather conditions that arise from climate change. In addition to the sector’s 

exposure to physical risks the high carbon impact of pulp and paper production operations also 

increases the sector’s exposure to transition risks. For example, the pulp and paper sector is one of the 

industries included in the EU’s Emissions Trading Scheme due to it’s high carbon intensity. Similarly, 

increased market demand for resource efficiency and circularity is likely to leave the pulp and paper 

sector exposed if companies cannot innovate and adapt to increase the share of recycled materials 

used in products. The areas of risk exposure for the pulp and paper sector have an associated financial 

impact on companies further demonstrating the importance for identifying and assessment these 

climate related risks. Further areas of exposure are explored in more detail within this section. 

The most significant climate-related risks and opportunities for the pulp and paper companies could 

be linked to the following specific TCFD categories: 

 

 

Physical risks for pulp and paper sector 

TYPE OF RISK EXAMPLE RELEVANCE TO THE PULP AND PAPER 

SECTOR 

ACUTE  
Increased severity and frequency of 

extreme weather events such as floods, 

wildfires and cyclones 

 

 

This risk is relevant to the pulp and paper sector 

as wildfires and cyclones could result in the 

direct destruction of timber and forestry assets 

such as logging equipment. Additionally, 

wildfires could result in disruption to 

manufacturing operations and transport 

infrastructure impacting raw materials 

supplies.   

 

In particular, wildfires present a significant risk 

to the pulp and paper sector due to its 
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significant impact on forests. For example, 

Siberia has seen significant wildfires in recent 

years and the risk of wildfire in this region is 

expected to increase under future climate 

scenarios.  

 

Similarly, floods may result in destruction of 

transport infrastructure between supply sites 

and operational sites. Heavy downpours could 

also result in overcapacity of waste water 

treatment facilities leading to discharges of 

waste water exceeding environmental limits. 

Pulp and paper production facilities are often 

more exposed to flood risk due to being located 

close to rivers for access to water for 

production. 

CHRONIC  
Melting of permafrost  

 

 

 

 

 

 

 

 

 

 

 

 

 

Water scarcity 

 

 

 

 

 

 

 

 

 

Milder winter temperatures  

 

 

 

 

Melting of permafrost in the Northern 

hemisphere (e.g. Canada, Northern Russia) 

may disrupt access to forests or disrupt the 

forests themselves as a result of buckling and 

sinking of the ground. For example, trees may 

collapse from buckling ground or drown from 

rising water tables as permafrost melts.  

 

Additionally, permafrost melt may result in 

destruction of energy transmission networks 

such as gas and oil pipelines, electricity power 

lines and industrial facilities disrupting 

processing operations.  

 

Reduced rainfall and subsequent water scarcity 

may lead to reduced production due to slower 

growth rates of trees. 

 

Additionally, shortages of water for energy 

generation and milling operations present 

significant risk to pulp and paper production 

due to the high-water intensity associated with 

production.  

 

Milder warmer winters in the Northern 

hemisphere may result in shorter winter 

harvesting periods due to the late formation of 

snow cover, weak soil freezing and reduced 
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Increased average temperatures 

 

operating periods for winter roads and ice 

crossings.  

 

Increased temperatures may disrupt 

ecosystems resulting in changes in tree 

species composition and reductions in 

coniferous tree species.  

 

Increased average temperatures may also 

result in increased risk of destructive insects 

and wood diseases.  

Transition risks for the pulp and paper sector 

TYPE OF 

RISK 

EXAMPLE  RELEVANCE TO THE PULP AND PAPER 

SECTOR 

POLICY AND 

LEGAL  

Increased regulation of carbon e.g. through 

direct carbon taxes and setting a higher 

price on carbon.  

 

Tightening of emissions trading schemes, 

such as the EU-ETS system (e.g. reduced 

allowances) 

 

 

Introduction of carbon border adjustments 

mechanisms in the EU.  

 

 

 

Increased restriction on logging practices to 

avoid deforestation and loss of carbon 

stocks.  

 

 

 

 

Increased demands or compulsory 

demands for emissions reporting and other 

environmental disclosures e.g. land-use 

change/ deforestation metrics. 

Increase in operational expenditures due to 

payments required to comply with carbon tax 

regulations.  

 

Potential decrease in the volume of production 

to stay under the cap, or increased expenditure 

on emissions above cap or costs associated 

with business model innovation.  

 

Increase in operational costs associated with 

goods exported to the EU. This could also 

possibly be introduced in some other 

commodity markets 

 

Afforestation has been recognised as a major 

means to remove carbon from the atmosphere. 

Therefore, to maintain carbon stocks in 

forestry, regulations may be necessary to 

restrict logging practices and reduce the 

type/quantity of trees that can be harvested 

 

Increased operating costs to resource the 

collection of this data and potential loss of 

contracts for suppliers unable to meet 

procurement requirements.  
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MARKET 
Increased energy prices due to regulatory 

restrictions / increased costs relevant to 

energy suppliers 

 

Increased prices of key raw materials e.g. 

timber, fuel oil and natural gas) 

 

Shift of consumer preferences due to 

carbon-intensity and increased consumer 

awareness of importance of resource 

efficiency.  

 

 

 

 

Recycling and circular economy disrupting 

traditional linear economy model (take-

make-dispose) 

Increased operating costs as a result of 

increased energy prices.  

 

Increased operating costs for producers of 

pulp and paper products due to reduction of 

raw material supplies.  

 

Decrease of demand and prices for products 

due to shift of consumers' preferences in 

relation to paper products (for example, 

expanding activities on transition from hard-

copy document workflow to electronic 

document workflow, stop of using disposable 

paper bags).  

 

Growth and development o the use of recycled 

paper in the creation of new products may 

result in increased competition for market 

share of virgin products in the pulp and paper 

industry.  

REPUTATION  
Increased scrutiny by stakeholders of 

environmental practices and performance. 

 

 

Potential negative perception by stakeholders 

if companies are found to be allowing practices 

deemed unsustainable. 

Opportunities for the pulp and paper sector 

TYPE OF 

OPPORTUNITY 

EXAMPLE RELEVANCE TO THE AGRICULTURE 

SECTOR 

RESOURCE 

EFFICIENCY  

Recycling and use of organic waste as 

biofuels or fertilizers 

 

 

 

Improved efficiency of water resources 

management (drip irrigation) 

Opportunities to reduce losses from 

agricultural production processes and improve 

resource efficiency may reduce the carbon 

intensity of production.  

 

Cost reductions through increased efficiency 

of water use and reduced demand for water 

resources. 

ENERGY 

SOURCE 

Competitive advantage and reduced costs 

due to transition to low-carbon energy 

sources. 

 

 

Reduced operational expenditures due to lower 

grid electricity costs as well as reduced 

exposure to future energy costs and supply 

risks.  
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Methane capture and biogas production 

facilities linked to electricity generation 

facilities. 

Opportunity to reduce reliance on imported 

natural gas due to capture of methane from 

disposal works.  

PRODUCTS 

AND SERVICES 

Growth of timber as a building material to 

displace more carbon intensive materials 

such as steel and concrete.  

 

 

 

 

 

Use of waste lignin from paper production 

as an input material into other industries 

 

Companies able to diversify their operations to 

support increased demand for timber products 

may see increased revenues. Additionally, 

timber products for construction offer long-

term sequestration in comparison to paper 

products as a result of its disposable nature.  

 

 

Due to its chemical building blocks 

lignocellulose can have applications in the 

chemical industry to displace chemical 

compounds developed from petroleum and as 

the world moves away from reliance on fossil 

fuels this creates an opportunity for pulp and 

paper companies to generate revenue from 

waste bi-products.  

 

Similarly, waste lignin could also be used as a 

displacement product for rayon as rayon 

created from waste cellulose will have a lower 

carbon impact than comparative products.  

MARKETS 
Gaining competitive advantage on the 

market due to the reputation of the 

company for ‘good’ environmental 

practices.  

 

New areas suitable for forestry activities 

Opportunities for pulp and paper companies to 

increase their revenues in response to 

increased demand for products which 

demonstrate good environmental practices 

 

As climates change new regions may become 

suitable for forestry creating an opportunity for 

companies able to access this land.  

RESILIENCE 
Increased CO2 concentrations and 

warmer temperatures resulting in longer 

growing seasons 

 

Transition to integrated forest 

management to increase carbon 

sequestration in soils and timber 

 

Warmer temperatures may result in increased 

growth rate of forests, however excessive 

growth rates could expose companies to risks 

of poor timber quality.  

 

 

Companies able to demonstrate their carbon 

sequestration abilities may be able to increase 

their market share and/ or capitalise on the 

development of GGR offset markets.  
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3.3.2 Russia Overview 

In Russia, the pulp and paper industry is highly consolidated and divided among several large holdings 

(the 5 leading pulp and paper mills owned by 3 timber holding companies account for 64 percent of 

pulp production). The main production regions are the Arkhangelsk Region, the Komi Republic, the 

Republic of Karelia and the Irkutsk Region. 

The volume of pulp production in Russia in 2019 amounted to 8.3 million tons, making Russia the 8th 

largest producer in the world15. Most of the products are used in subsequent processing for the 

production of paper and cardboard, and 2.4 million tons of commercial pulp are exported. The main 

importer of Russian pulp is China. It is expected that the greatest increase in demand for pulp products 

will be seen in Asia, with a forecast increase of 24.6 million tons by 2030. The main market within Asia 

where this increase is expected to be seen is in China where demand for pulp is forecast to increase by 

19 million tons by 2030. As a major export region for Russia this presents a significant market 

opportunity for Russian pulp and paper companies.  

In Russia exposure of the pulp and paper sector to climate risks is aligned with the physical and 

transition risks outlined in the previous section. In particular it is recognized that risks associated with 

extreme weather events e.g. forest fires and warmer temperatures, increased incidence of pests and 

diseases may lead to a deterioration of the environmental situation due to a reduction in the total area 

of forests. Forestry, especially pulp and paper production carry a potential threat of environmental 

degradation due to the activities of companies in the field of logging and subsequent chemical 

processing, as a result of the equipment used in forestry and logging production. Whereas leading 

global manufacturers are actively using new technologies to optimize production and reduce costs, 

there is a risk of reducing and losing the competitiveness of domestic forest products if Russian pulp 

and paper companies do not adapt and invest in innovation to prevent a technological gap developing.  

In addition, restrictive measures may apply to the supply of technologies and equipment to Russia, 

which will lead to an increase in the costs of domestic producers and marginalise the climate risk 

agenda in Russia.  

 

  

                                                           

15 http://static.government.ru/media/files/pFdqtWFH8y9SfQjDE0Xnwd8eXWoJJMYB.pdf 

https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fstatic.government.ru%2Fmedia%2Ffiles%2FpFdqtWFH8y9SfQjDE0Xnwd8eXWoJJMYB.pdf&data=04%7C01%7C%7C4eee47b3ba8949f8924d08d8f35f5cfe%7C96e14e5a57ac48d7851d12f54eff5a60%7C0%7C0%7C637526938802698788%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=BadEvJIvWcUzhaxAvjs9IFKpc1ENU5UrYiNu4yZg4sU%3D&reserved=0
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 TCFD - practical how-tos 

This section was authored by the Carbon Trust 

 Project overview 

The normal procedure to approach a TCFD project follows the simple logic which is based on the idea 

that the risk evaluation process has to be economically viable, i.e. cost efficient. This means it should 

take as many resources, including time, as necessary to ensure that the outcome does not get lost in 

the detail, instead focusing on what is material and decision critical. 

The figure below shows practical steps a company can take to set the foundation for a TCFD-aligned 

disclosure: 

  

Step 1. Identify risks and opportunities 

• Compile a longlist of climate-related risks and opportunities relevant to the organisation. This 

is done by considering the specific company characteristics and the industry in which it 

operates, through desk-based research, data analysis, and workshops or interviews with 

relevant stakeholders. 

• Categorise the risks and opportunities on pre-defined categories, to identify trends and 

hotspots. Categories can be related to the drivers of risks and opportunities (such as the 

relevant TCFD category, their root cause, and the time horizon over which they can occur), and 

to the impact that they have on the company (such as the value chain stage, financial value 

driver, and market or geography). 

Step 2. Prioritise risks and opportunities using scenarios 

• Assign scenario-driven parameters and financial metrics to the risks and opportunities. 

Parameters are scenario data that can be used to represent the risk driver (such as 

temperatures and weather patterns or carbon pricing projections across scenarios). Financial 

metrics are company-specific financial indicators that are affected by each risk or opportunity 

(such as specific cost items or revenue streams). 

Figure 7. Steps for TCFD disclosure (Source: Carbon Trust, 2020) 
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• Score and prioritise risks and opportunities against detailed criteria. The data collected on 

scenario-driven parameters and financial metrics can be translated into comparable outputs, 

which can in turn be used to assess the most substantial risks and opportunities, and compile 

a short-list. Suggested prioritisation criteria and methodologies are further explored in section 

3.2, and methodologies for scenario analysis are explored in section 3.3. 

Step 3. Quantify the financial impact 

• Calculate the value-at-stake, which indicates the cumulative loss (for risks) or value creation 

(for opportunities) between a business-as-usual scenario and the analysed climate scenarios. 

Scenario analysis and quantification methodologies are explored in sections 3.3 and 3.4 

respectively. 

Step 4. Manage the outcomes 

• Identify responses to manage outcomes of the risks and opportunities. This includes analysing 

results to identify appropriate managerial responses in order to mitigate risks and capitalise on 

the opportunities. 

 Focus area: Prioritisation 

Risks and opportunities should be assessed against a set of criteria that are comparable and relevant 

to each organisation’s business model and typical risk management practices. Below are six proposed 

criteria, but companies can change them or add more following conversations with relevant internal 

and external stakeholders: 

• Confidence: In the identification stage, each risk or opportunity is assigned to a specific 

parameter, which can be measured using scenario data (for example, carbon tax risk is driven 

by global carbon prices, which are projected in different scenario sources). Confidence 

therefore refers to the trustworthiness of the source of the relevant external scenario data and 

to the extent the accuracy can be trusted. A qualitative score can be assigned (for example 5 

referring to high confidence and 1 to low confidence). High confidence means that the 

underlying scenario data of the risk or opportunity comes from a reliable source and its 

accuracy can be trusted. 

• Scenario sensitivity: Future projections of the development of scenario-driven parameters will 

differ between scenarios (for example, projected temperature increases are higher in a policy 

failure scenario compared to an accelerated climate change mitigation scenario). Scenario 

sensitivity therefore refers to the divergence of a parameter between different scenarios. A 

quantitative score can be assigned (for example, a 70% divergence in parameters indicates 

high sensitivity, and a 10% divergence indicates low sensitivity). High sensitivity means that the 

risk or opportunity is more sensitive to the scenarios, and thus more sensitive to the scale of 

future GHG emissions or pace of decarbonisation. 
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• Outcome likelihood: Scenario-driven parameters also differ across scenarios in their rate of 

change and direction. Outcome likelihood therefore refers to the direction and/or the rate of 

change of the parameter under different scenarios. High outcome probability means that the 

risk or opportunity is more certain. 

• Time horizon: Refers to a time threshold when particular risk and/or opportunity becomes 

material for the company (if at all). A quantitative score can be assigned based on selected 

thresholds (for example, 5 referring to risks becoming material in the next 3 years and 1 

referring to risks becoming material in the next 30 years). 

• Financial materiality: For each risk or opportunity, it should be determined where in the 

company’s value chain the impact will be felt. This criterion therefore refers to a qualitative or 

quantitative estimate of potential financial impact of particular risk and opportunity. A high 

score indicates high materiality of the risk or opportunity. 

• Reputation (or any other non-financial) indicator: Certain risks and opportunities do not have 

a quantifiable impact on companies’ value chains, but instead have an intangible effect. This 

criterion therefore refers to the qualitative estimate of the impact of factors such as 

reputational damage, lawsuit and/or other legal complications, technological breakdown or 

breakthrough, or disruptive technology arrival. A high score indicates high materiality of the risk 

or opportunity. 

These criteria can then be used to create overarching metrics to assess risks and opportunities. For 

example, the six criteria above could be combined into Certainty and Materiality, as shown in Figure 

12. All risks and opportunities can then be weighed against the overarching criteria, meaning that the 

ones with higher weight are to be considered first. Using Certainty and Materiality, risks and 

opportunities can be grouped into four categories, each requiring specific reaction/response, as 

demonstrated in Figure 8.  and opportunities that have been marked as “Reactive” or “Proactive” are 

thus prioritised, meaning that they shall be carefully examined using quantitative analysis under 

different scenario projections and assumptions. 

 

Figure 8. Grouping six prioritisation criteria into Certainty and Materiality  

(Source: Carbon Trust, 2020) 
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 Focus area: Scenario analysis 

The prioritisation exercise outlined in section 3.2, and the quantification exercise explained in the 

following section 3.4, are performed through scenario analysis. 

A scenario describes a path of development leading to a particular outcome. They are intended to 

highlight core elements of a possible future and to draw attention to the key factors that will drive future 

developments. Different scenarios allow financial institutions to conduct ‘what-if’ analyses of how 

different transition pathways could affect their assets and/or portfolios, and to explore the resilience 

and vulnerabilities of a company's business model to a range of outcomes. 

The TCFD recommends the use of temperature-based scenarios. These are comprehensive and holistic 

scenarios analysing how the world might develop, and the corresponding impacts that these pathways 

have on average global temperature and resultant climate change. These scenarios typically describe 

a smooth and orderly transition to a low carbon economy, which is associated with a global average 

temperature increase of 2°C or lower a lack of transition or transition based on known technology and 

policy developments (i.e. current policy scenarios) which result in higher temperature increases. Other 

scenarios move away from this dichotomy, and can describe a disorderly transition where stringent 

policies kick off at a later date to meet climate commitments. 

In this context, the TCFD also recommends that organisations use a 2°C or lower scenario in addition 

to two or three other scenarios most relevant to their circumstances. For companies undertaking 

scenario analysis for the first time, it is advisable to initially consider a scenario which outlines an 

orderly transition to a low-carbon economy, which would allow for analysing transition risks, and 

another non-transition scenario, which would highlight physical risks. More advanced companies that 

gained familiarity with scenario analysis should consider looking at extreme scenarios such as abrupt 

and disorderly transitions and the breach of climatic tipping points. 

Therefore, a recommended starting point for companies integrating climate scenario data is to focus 

on two scenarios: one consistent with the Paris Agreement goal of limiting warming to 2°C, and one 

aligned to current policies and pledges leading to approximately 3°C of warming by the end of the 

century. For a more extensive assessment companies can also consider including scenarios aligned to 

the highest ambition of the Paris Agreement of limiting warming to 1.5°C, as well as ‘no-additional 

policy’ scenarios exceeding 4°C of warming. 

In addition to outlining different temperature increases, scenarios also differ in the level of granularity 

offered, the sectoral focus taken, the driving datasets and assumptions, and the underlying narrative 

described, as described below. This means that companies can choose between a wide set of 

resources, and often scenario data comes from a variety of sources depending on the risk or 

opportunity in question. In selecting scenario data, companies should consider the general implications 

for strategy, capital investment, cost and revenue both at a company-level and at the specific regional- 

or market-level where specific impacts of climate change are likely to arise. 

• Sector-specific models: energy system models (e.g. looking at primary, secondary and end use 

of energy in industry, buildings and transport systems) and land-use models (e.g. looking at 

agriculture, forestry and other land use) explore how different economic sectors evolve based 
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on changing policy, technology and market conditions. The most commonly used developer of 

these scenarios is the International Energy Agency (IEA) for energy systems and the 

International Institute for Applied Systems Analysis (IIASA) respectively for land systems. The 

outputs from sector-specific models are most appropriate for use in transition risks and for 

sector-specific considerations, such as energy use by source, and technology readiness. 

• Integrated Assessment Models (IAMs): consider the socioeconomic factors that affect the 

earth systems to determine how these then affect human welfare and the planet. These models 

are frequently used in considering the trade-offs of different action and support both the 

policymaking and the findings Intergovernmental Panel on Climate Change (IPCC)’s 

assessments. An IAM will include models of the economy, energy system, land system and 

climate system. In integrating this diversity of systems there are inevitable limitations to the 

level of detail that can be drawn in comparison to more focused models such as sector-specific 

or climate models. IAMs are often used when assessing both transition and physical climate 

risk, for example they can inform for broad considerations on the energy mix and its 

overarching role in the energy transition. 

• Climate models: simulate the response of the climate (including atmosphere, cryosphere, 

oceans and land) to GHG emissions. The Global Climate Models (GCMs) are a mathematical 

representation of the processes that drive our climate. GCMs work by splitting the world into 

lots of 3D grid boxes with typical grid cell size (resolution) for climate model is around 100 km2 

in horizontal direction and ~1 km in vertical direction – this is limited by computer power. The 

basis of these models is observational data primarily from weather station data and satellites. 

The cover of observational data is vastly improving in general due to satellites but there is still 

not enough weather station coverage in lots of parts of the world. The main source for these 

data for scenario analysis is the Coupled Model Intercomparison Projects (CMIP) which 

collates the range of models run by climate scientists in a systematic fashion, leading to model 

improvement and the development of a collective view to feed into IPCC reports. Climate 

models are relevant for assessing physical risks, and as such they can inform considerations 

on company resilience to climate change, such as on assets and productivity. 

These scenarios can be accessed from a variety of sources. Some recommended sources include: 

• KNMI Climate Explorer – sourcing data on physical risk indicators from the CMIP5 dataset that 

was used for the IPCC’s fifth assessment report. 

• SSP Database – sourcing IAM data, with a focus on those pathways forming the basis of the 

research underpinning the IPCC’s sixth Assessment Report and which have been provided to 

be analysed across projects included in CMIP6.  

• IEA Energy Technology Perspectives – this publication is a long-term outlook on the global 

energy system. The underlying model is based around the global energy system, integrating 

hundreds of different technologies and different options that are potentially viable, as well as 

being consistent with global climate goals. 

• IEA World Energy Outlook – this publication is focused around replicating the function of 

energy markets and how this relates into the global energy system. The data allows for analysis 
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of the potential uptake of technologies but also how prices may change for consumers/users 

in different countries. The model is strongly linked back to choices that can be made in global 

energy policies to understand the consequences of these to energy markets. 

 Focus area: Financial quantification 

This stage consists of quantifying the financial impacts that each risk and opportunity will have on 

different financial metrics, by determining the cumulative loss (for risk) or potential value creation (for 

opportunities) between a business-as-usual baseline scenario, where climate change does not occur, 

and two pathways developed aligned to climate scenarios. This exercise is done for each risk and 

opportunity separately, once the relevant scenario data has been gathered. 

As discussed in previous sections, each risk and opportunity impacts the business in a different way, 

by affecting different markets, geographies, or value chain stages. Impacts are therefore felt across 

different financial indicators within a business. As also explained by TCFD, this can be mapped against 

four major categories, i.e.  Revenues, Expenditures, Assets and Liabilities, Capital and Financing. Based 

on these categories different metrics (indicators) can be used to evaluate financial impact of identified 

climate-related risks and opportunities, as shown in Figure 9. 

 

Figure 9. Financial indicators of climate change impact 

 (Source: Carbon Trust, 2020) 

Value-at-stake is then calculated with three steps: 

1. Calculate how the financial indicator develops in a business-as-usual scenario: this can be done 

by projecting the relevant financial indicator according to internal company expectations, without 

considering climate change (for example, projecting a revenue increase according to expected 

market growth, or a fixed cost increase in line with inflation). 
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2. Calculate how the change in scenario-driven parameter affects the financial metric under the two 

climate scenarios: this requires an understanding of the interplay between each scenario-driven 

parameter driver and the financial metric, meaning that bespoke calculations and assumptions are 

required to determine how a change in one results in a change in the other. 

3. Calculate the difference: the difference in financial metric between the baseline and the climate 

scenarios is the value-at-stake. 
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Worked examples for the agriculture and pulp and paper 
sectors 

This section provides a practical example of how agriculture and pulp and paper companies can 

undertake a climate-related risks and opportunities analysis in line with TCFD recommendations. The 

sample analysis includes a selection of risks and opportunities that are relevant to the agriculture 

and pulp and paper sectors. The sample analysis is for illustrative purposes only, is not inclusive or 

reflective of real companies and uses sample financial figures.  

Step 1. Identify risks and opportunities 

With desk-based research, data analysis, and workshops or interviews with relevant stakeholders, 

compile and categorise a long-list of 100-150 risks and opportunities. 

 

Figure 10. Sample longlist 

The risk named ‘carbon pricing’ refers to a scenario in which EU border adjustment tax is introduced 

to the pulp and paper sector. The introduction of this tax would increase operating costs therefore 

reducing the revenue of the company. The risk ‘reduced wheat yields’ refers to a scenario in which 

increased average temperatures in Russia impacts the agricultural productivity of the wheat 

producing regions. This results in lost revenues due to lower production volumes. Please note that 

these examples have been simplified for the purpose of this guide which aims to illustrate the 

process of translating a climate-related risk into a quantified financial impact. 

Step 2. Prioritise risks and opportunities using scenarios 

Assign scenario-driven parameters and financial metrics to the risks and opportunities in the longlist, 

and score each one against the six criteria. 
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Figure 11. Example risk and opportunity scoring 

Group the six scoring criteria, using weighting and thresholds at own discretion, into “certainty” and 

“materiality”. Then map the risks and opportunities against these criteria. 

 

Figure 12. Prioritisation of CROs 

Figure 12 shows that two risks fall into the “proactive” category: the risk of carbon pricing and the 

risk of higher temperatures reducing wheat yields. This means that those risks should be brought 

forward to the next step of quantification of value-at-stake. 

Step 3. Quantify the financial impact 

Quantify the value-at-stake for the two prioritised risks, using detailed and bespoke modelling. 

Risk of higher tax payable due to introduction of carbon border adjustment 
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4. Increased cost of operations due to carbon pricing – the introduction of a border adjustment 

tax affects the operating cost of a pulp and paper company. The process for calculating the 

financial impact and value at stake of this risk can be summarised in the following steps: 

a) Source projected EU ETS price. This step entails extracting the projected EU ETS price 

(€/tCO2e) under the relevant scenarios. The scenario databases where this data can be 

sourced from are the IEA (Stated Policies and Sustainable Development Scenario)16 and 

the EU Impact Assessment 202017 

 

Figure 13. Projected EU ETS price under two scenarios (Source: IEA (Stated policies and sustainable 

development scenario) and EU Impact Assessment 2020 

 

b) Calculate the projected carbon intensity of the sector. Best-in-class benchmarks for 

pulp production in terms of carbon intensity figures have been published as part of the 

EU ETS development18. To understand the improvements in this carbon intensity 

benchmark may change under different scenarios, multiply the benchmark carbon 

intensity by the projected innovation uptake. It is assumed that under a 2-degree aligned 

scenario innovation uptake will be greater and decarbonisation will happen faster as a 

result of more significant climate policy being implemented in the EU. 

                                                           

16 Requires purchase of data license 

17https://eur-lex.europa.eu/resource.html?uri=cellar:749e04bb-f8c5-11ea-991b-

01aa75ed71a1.0001.02/DOC_1&format=PDF 

18 https://ec.europa.eu/clima/policies/ets/allowances/industrial_en  

€ 20 

€ 25 

€ 30 

€ 35 

€ 40 

€ 45 

€ 50 

2020 2025 2030

EU ETS Price (€)

Current Policy 2DS

https://eur-lex.europa.eu/resource.html?uri=cellar:749e04bb-f8c5-11ea-991b-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:749e04bb-f8c5-11ea-991b-01aa75ed71a1.0001.02/DOC_1&format=PDF
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Figure 14. Projected carbon intensity of the sector, best in class under two scenarios compared to average 

company carbon intensity (Source: EU ETS Allocation to Industrial Installations and Carbon Trust illustrative 

data) 

 

c) Identify the difference between emissions allowable under the EU ETS and actual 

company emissions.  To understand the quantity of ETS credits required to cover 

emissions exceeding the allowable cap under the EU ETS, multiply the company 

production volumes by the benchmark carbon intensity and subtract this from total 

scope 1 company emissions.  

 

Figure 15. Company emissions in exceedance of allowable emissions under two scenarios (Source: Carbon 

Trust, 2020, illustrative data) 
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d) Value-at-stake. The value-at-stake for this risk is the cumulative cost of ETS credits 

required to cover the company emissions in exceedance of the free allowance. For the 

purposes of this example it has been assumed that the EU Border Adjustment 

Mechanism will be introduced in 2021. This is reflected in the value-at-stake 

calculations.  

 

Figure 16. Projected value at stake from EU ETS carbon border adjustment for a sample company (Source: 

Carbon Trust, 2020, illustrative data) 

2. Increased average temperatures in Russia from climate change resulting in reduced 

productivity of arable land and subsequent reductions in revenue. The process for 

calculating the financial impact and value at stake of this risk can be summarised in the 

following four steps: 

a) Source average temperature projections in relevant area. The first step is to source the 

projected yearly temperature increase in the relevant areas where the real estate assets 

are located, under climate scenarios considered, which in this example were a worst-

case scenario (RCP 8.5) and a 2°C scenario (RCP 2.6).  
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Figure 17. Projected average temperature in Russia (Source: KNMI database, 2020) 

 

b) Assess the relationship between increased temperature and reduced wheat yields. In 

this case the impact of temperature increase on wheat yields was obtained from an 

academic paper. Based on the research an assumption of 6% reduction in yield per 1°C 

temperature increase was applied to the average temperature change data19.  

c) Develop a correlation between increased average temperatures and wheat yield at risk. 

Using 2019 as the baseline year the impact of the average temperature change on wheat 

yields can be assessed across all subsequent years. This percentage change in 

production can then be applied to the actual wheat production of the company for the 

baseline year to estimate the potential wheat production in future years based on 

average temperature change compared to the 2019 baseline. In this example the total 

tonnes of wheat produced in Russia in 2019 has been used.  

                                                           

19 https://www.pnas.org/content/114/35/9326#F2  
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Figure 18. Projected wheat production based on increase in average temperature in Russia (Source: Carbon 

Trust, 2020, illustrative data) 

d) Calculate the total revenue from wheat yield. An average price of wheat per tonne can 

be applied to estimate future revenues. Here a static average has been used across all 

years however forecast prices could also be used if available. The output from this 

exercise them demonstrates the potential for reduced revenues as a result of reduced 

wheat yields.  

 

Figure 19. Projected revenue from wheat production under two climate scenarios (Source: Carbon Trust, 

illustrative data) 
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temperatures to increase significantly more under a worst-case scenario (RCP8.5) 

results in greater risk of reduced revenues compared to the 2°C scenario (RCP2.6) where 

temperature change projections are lower.  

 

Figure 20. Projected value at stake from reduced wheat production for a sample company (Source: Carbon 

Trust, 2020, illustrative data) 
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 Case studies 

In contrast to other sectors both the agriculture and pulp and paper industry are at a relatively early 

stage in the process of disclosing climate related risks in line with the recommendations of the TCFD. 

However, as demand from investors and global carbon regulation grows these factors represent key 

drivers for companies to start disclosing their climate risks and opportunities.  

Agriculture and pulp and paper companies are categorized by the TCFD as the Agriculture, Food & 

Forest sector. According to the TCFD Status report 2020, 20% of Agriculture Food & Forest companies 

disclose the responsibilities of the Board of Directors for issues related to climate change, and 21% of 

companies reflect in their report’s responsibilities at the management level (Figure 2120). The 

Agriculture Food & Forest sector is most advanced with regards to the identification of risks and 

opportunities (41%), however relative to other sectors, uptake across the sector remains lower. The 

most significant areas requiring development in the sector are resilience of strategy (1%) and 

integration into overall risk management (14%) highlighting the importance for the sector to further 

develop and improve the quality of its disclosures. 

 

Figure 21. Disclosure by sector (Source: TCFD Status Report 2020) 

The recognition of the agriculture and pulp and paper sectors as at the earlier stages of disclosure is 

reinforced by the outputs of EY’s 2019 Global Climate Risk Disclosure Barometer. The report also 

recognises the variance in disclosure maturity by geography. For example, companies in the US, France 

and Japan where government support for the TCFD has been relatively high, are generally higher 

performing in comparison to other markets including Russia, India and Kazakhstan.  

                                                           

20 https://www.fsb.org/wp-content/uploads/P291020-1.pdf 
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The following section reviews the disclosures of a number of agriculture and pulp and paper companies 

in their annual reports.  

 Case Study: Nestlé 

Based on Nestle’s: CDP Disclosure 201921 

DISCLOSURE 

AREA  

DESCRIPTION EXAMPLE 

GOVERNANCE  
Board’s oversight of CROs 

 

 

Fully disclosed: responsibilities, incentives and 

meeting frequencies of C-suite and BoD 

committees (such as Nomination and 

Sustainability Committee) 

 

This is a best practice example, as TCFD 

recommends disclosing the organisational 

governance around CROs, by describing 

separately the Board’s oversight and the role of 

the Management.  

 
Management’s role in assigning and 

managing CROs 

Partially disclosed: only the function of Issues 

Round Table is disclosed, but no mechanisms 

of top-down or bottom-up information flows or 

decision-making procedures are mentioned 

STRATEGY 
Identified most relevant risks and 

opportunities  

 

Fully disclosed, although more work is needed. 

Risks are disclosed in compliance with 

CDP/TCFD nomenclature of risks, terms, 

elements of value chain potentially affected, 

likelihoods, potential impact figures and 

management methods. Identified risks include 

the following: acute physical risks (extreme 

weather events), chronic physical risks 

(disruption of/strain on supply chain of raw 

materials due to long-term climate change in the 

production regions), transition risks such as 

reputational risks and changes in GHG 

                                                           

21 https://www.nestle.com/sites/default/files/2020-01/nestle-answers-cdp-climate-2019.pdf 

 

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nestle.com%2Fsites%2Fdefault%2Ffiles%2F2020-01%2Fnestle-answers-cdp-climate-2019.pdf&data=04%7C01%7C%7C8572df0e29ff41c53aa808d8f515d131%7C96e14e5a57ac48d7851d12f54eff5a60%7C0%7C0%7C637528821351063605%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=JZuXTab4vmRGfkPRyV8mjVhD6nv0iCSkwvY8SzM7BS8%3D&reserved=0
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emissions pricing. Climate-related 

opportunities include development of new low-

carbon products, low-emissions energy 

sources. Yet, the list of CROs seems not to be 

exhaustive. 

 
Impact of CROs on strategy, business 

and financial planning 

Fully disclosed: concrete impacts and 

adaptation/mitigation initiatives are mentioned 

for Products and services, Supply chain, 

Adaptation and mitigation measures, R&D, and 

Operations. Financial impact of CRO is analysed 

and concrete measures are presented at the 

level of revenues, operating costs, CAPEX, 

acquisitions and divestments, access to capital, 

assets and liabilities. Changes to short- and 

long-term strategies since 2018 are presented, 

including the Paris Agreement. 

 
Strategy resilience Fully disclosed: two reference scenarios (IPCC 

RCP 2.6 and RCP 8.5 as Business-as-usual) are 

used, with general projections regarding the 

markets, regulations and risks. In case of RCP 

2.6 scenario, intense de-carbonisation 

measures and policy alignments, including the 

low-carbon transition plan, are mentioned, while 

for RCP 8.5, the focus is made on adaptation to 

steeply increasing physical risks in the second 

half of the century. 

RISK 

MANAGEMENT 

Process of identification and 

assessment of CROs 

 

Fully disclosed: an outline of Nestle's Enterprise 

Risk Management mechanism is provided, with 

such procedures of risks identifications as 

materiality process, various surveys, and risk 

matrices. Risks are assessed at company, 

asset, agricultural and product levels. 

 

 

 Process of management of CROs Fully disclosed: general management scheme 

under the supervision of COO and CFO is 

presented, and specific solutions for each CRO 

are described in relevant sections, alongside 

with management costs 

 Integration of CROs management into 

overall risk management 

Fully disclosed in several sections relevant to 

risk management (CDP C2-C3) 
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METRICS AND 

TARGETS 

Metrics used to assess CROs  

 

Fully disclosed (Scope 1, 2 and 3 emissions, 

CO2e savings, purchase of electricity from 

renewable sources, carbon intensity per tonne 

product at production and distribution stages) 

 

 

 
Scope 1, 2, 3 Fully disclosed, including downstream Scope 3 

emissions for each category of products 

(wheat, cocoa, coffee, dairy products, soybean 

etc) and packaging on each stage of product life 

cycle. Scope 1 and 2 emissions are broken 

down by business divisions, facilities and 

activities. Changes in Scope 1 and 2 are 

attributed to evolution of the energy mix, other 

emission reduction activities, and divestments. 

 
Targets 

 

Fully disclosed in the Net Zero Roadmap 

(https://www.nestle.com/sites/default/files/20

21-02/nestle-net-zero-roadmap-infographic-

portrait-en.pdf) with overall emissions targets, 

renewable energy plans and CCS targets for 

2025, 2030 and 2050. 

 

Opportunities for improvement 

One overall observation from the review of Nestlé’s disclosures on climate related risk is that much of 

the information obtained here is sourced from Nestlé’s CDP submission. One of the recommendations 

of the TCFD is for climate-related risk to be fully integrated with company’s mainstream filings e.g. 

annual reports.  

Governance: clear definition of roles between the Board and the Management is recommended. Most 

of companies describe the Board's oversight of CROs well, although the "Governance" section (which 

should focus on the responsibilities, working cycle and incentives of both BoD and BoD's Committees 

and C-suite in charge of climate/sustainability issues AND senior/middle management involved in 

assessment and management of CROs) usually under-represent the roles of management. Therefore, 

the bottom-up information flows and decision-making processes are described elsewhere (e.g. in the 

elements of Risk management chapter), and a clear picture of interaction of BoD and management in 

steering climate change related policies is often missing.22  

Strategy: identification of CROs should focus not only on physical risks but transition risks (like trends 

on consumer markets, climate-related regulations risks etc.) as well. In the agriculture sector a 

                                                           

22 Such a lack of clarity is also observed in other industries, not only in agriculture 



 

 | 48 

tendency is observed to focus more on physical risks rather than transition risks, which may be 

explained by the sector's specificity. The agriculture industry is by nature dependant on physical 

aspects of climate change with extreme weather events, long-term temperature and precipitation 

changes directly affecting the viability of farms, related businesses and food security in general.  

As regards the resilience, it is recommended to go beyond short- and middle-term time horizons (until 

2030), because under the long-term horizon impacts are likely to diverge under different scenarios. 

While reliable long-term forecasting in the agriculture sector is less feasible than, for instance, in the Oil 

& gas sector, it is nevertheless advisable to consider longer-term trends and consequences of climate 

change.  

Risk Management: Nestlé provide disclosure of CROs identification, assessment, management and 

integration processes, which reflects the fact that the difference between traditional risks for this sector 

and emerging risks of climate change is of scale rather than of nature (companies in the agriculture 

sector have always had to deal with risks related to crop safety and supply chain stability). Yet, it may 

be advisable to pay more attention to new challenges for the agriculture sector in the world affected by 

climate change, such as changes in consumer preferences and dietary choices as they become 

increasingly affected by the public perception of "climate responsibility", or an increasingly important 

role of climate regulation, biodiversity protection and bio-CCS in soils provided by sustainably managed 

agricultural landscapes. In the latter case, particular challenges may arise for agrochemical companies, 

as the role of traditional mineral fertilizers or pesticides will have to be reconsidered. 

Metrics and Targets: Many agriculture companies provide adequate disclosure of their Scope 1 and 2 

emissions. Yet, special attention should be paid to Scope 3 downstream emissions (relative to use of 

sold products) in order to fully grasp the companies' climate footprint. Absolute values metrics and 

targets should be clearly stated, since improvements of relative values (e.g. carbon intensity per tonne 

of product sold) may be outpaced by rapidly increasing production volume, so that the company's 

overall negative climate impact increases even if the company itself becomes more efficient. Also, 

metrics related to bio-CCS depending on sustainable land use should be included, too, since these 

metrics play an important role in mitigating the global impact of agriculture. More focus should be made 

on the impact of climate-related ecosystem services provided by sustainably managed agricultural 

landscapes.  
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 Case Study: Mondi  

Based on Mondi’s report: “Sustainable Development report (2019)”23 

DISCLOSURE 

AREA  

DESCRIPTION EXAMPLE 

GOVERNANCE  Board's oversight of CRO Fully disclosed: Board committees and 

executive team's functions regarding climate 

adaptation/mitigation policy, including setting 

SBT’s. Reporting standards and governance 

structure deliberately designed to ensure 

compliance with TCFD standards 

 Management’s role in assigning and 

managing CROs 

Fully disclosed: bottom-up information flows as 

part of overall company governance scheme, 

specific organizational frameworks such as 

company's SDMS (Sustainable development 

management system) 

STRATEGY Identified CROs Fully disclosed, although more work is 

necessary: some physical and transitional risks 

and opportunities are assessed, although not 

quantified (to date of the last report) 

 Impact of CROs on strategy, business 

and financial planning 

 

Partially disclosed: concrete measures such as 

adoption of KPIs and targets, introduction of 

company-wide and asset-wide programs on 

resource efficiency, renewables, responsible 

sourcing, reforestation etc. according to 

identified risks and opportunities. Yet, strategic 

decisions related to investment/divestment, 

financing schemes etc. are not disclosed (at 

least in the available documents) 

 Strategy resilience Partially disclosed: two reference scenarios 

(EIA 2 C and IPCC RCP 8.5) are chosen, although 

no detailed links between the scenarios and 

company strategy (e.g. measures to be taken in 

                                                           

23 https://www.mondigroup.com/media/11612/mondi_2019_sustainable_development_report.pdf 
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order to adapt to business-as-usual scenario 

instead of transformation scenario) are 

provided as a separate chapter in the SD report 

  Fully disclosed: two reference scenarios (IPCC 

RCP 2.6 and RCP 8.5 as Business-as-usual) are 

used, with general projections regarding the 

markets, regulations and risks. In case of RCP 

2.6 scenario, intense de-carbonization 

measures and policy alignments, including the 

low-carbon transition plan, are mentioned, while 

for RCP 8.5, the focus is made on adaptation to 

steeply increasing physical risks in the second 

half of XXI century. 

RISK 

MANAGEMENT 

Process of identification and 

assessment of CROs 

 

Partially disclosed: processes for identification 

and assessment of CCR are mentioned, 

including establishing risk tolerance limits for 

each category of risks and risk matrices, but not 

described in detail 

 Process of management of CROs Partially disclosed: management procedures, 

such as control and mitigation measures and 

assessment of residual risk exposure, are 

mentioned but not disclosed in detail 

 Integration of CROs management into 

overall risk management 

Partially disclosed: CCR risks are covered by the 

group-wide risk management framework 

designed to address significant strategic, 

sustainable development, financial, operational 

and compliance risks that could undermine 

Mondi's ability 

to achieve its business objectives, although 

details of integration are not described in detail 

   

Fully disclosed in several sections relevant to 

risk management (CDP C2-C3) 

METRICS AND 

TARGETS 

Metrics used to assess CROs  

 

 

Fully disclosed: GHG emissions (Scope 1,2,3), 

energy and GHG intensity, energy balance and 

sources 

 Scope 1, 2, 3 Fully disclosed 



 

 | 51 

  

Targets 

Fully disclosed: SBTi targets for GHG emissions 

are set for 2025 and 2050 aligned with a 2°C 

scenario 

MONDI disclosure strengths:  

• The company's sustainable development report contains all the sections relevant to TCFD 

reporting structure.  

• The governance section is well disclosed, with the overall governance scheme adequately 

representing both the board and management role in addressing climate change issues.  

• The metrics and targets section is very well presented, with clear graphics describing the 

structure of GHG emissions by scopes and sources of emissions, as well as the company's 

energy balance (both inputs and outputs).  

Areas for improvement:  

• Climate-related risks and opportunities, although decently represented according to TCFD 

nomenclature, are not quantified, and their list is not exhaustive. 

• The processes of CRO identification, assessment and integration into the overall risk 

management strategy are not sufficiently disclosed in the framework of the company's 

report, although more complete information should be available in the company's CDP 

report.  

• A separate TCFD reference table would be an important improvement. 

 Case Study: Suzano 

BASED ON SUZANO’S REPORT: “SUZANO AND THE TCFD”24 

DISCLOSURE 

AREA  

DESCRIPTION EXAMPLE 

GOVERNANCE  Board's oversight of CRO Fully disclosed: both the roles of BoD 

Committees (especially the Risk Committee 

which has the leading position in assessing and 

managing CROs) and responsibilities of 

management units (working groups) are 

disclosed, alongside the meeting frequency 

                                                           

24 http://centraldeindicadores.suzano.com.br/en/tcfd/suzano-and-the-tcfd/  

http://centraldeindicadores.suzano.com.br/en/tcfd/suzano-and-the-tcfd/
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 Management’s role in assessing and 

managing CROs 

Fully disclosed: both the roles of BoD 

Committees (especially the Risk Committee 

which has the leading position in assessing and 

managing CROs) and responsibilities of 

management units (working groups) are 

disclosed, alongside the meeting frequency 

STRATEGY Identified CROs Fully disclosed, although more work is 

necessary: all risks and opportunities are 

disclosed in strict accordance with TCFD 

nomenclature, value chain dimension, financial 

factors potentially affected and respective time 

horizons, although no quantified financial 

estimations are provided 

 Impact of CROs on strategy, business 

and financial planning 

 

Fully disclosed, including the introduction of 

specific long-term targets for climate-related 

impacts and strategic orientations related to 

climate-related opportunities (e.g. developing 

products in other segments than pulp & paper) 

 Strategy resilience Partially disclosed: Suzano's strategies are 

based on scenarios outlined in IPCC reports, 

although references to specific scenarios (e.g. 

RCP 6.0 or 8.5) are not mentioned 

RISK 

MANAGEMENT 

Process of identification and 

assessment of CROs 

 

Fully disclosed: the four-stage cycle of CCR 

identification and assessment is described, with 

mentions of Risk matrix and other relevant 

reporting tools in detail 

 Process of management of CROs Partly disclosed: CCR are integrated into the 

company's ERM framework and other online 

systems to assist the decision making, but no 

details provided 

 Integration of CROs management into 

overall risk management 

Partly disclosed: CCR are integrated into the 

company's ERM framework and other online 

systems to assist the decision making, but no 

details provided 

METRICS AND 

TARGETS 

Metrics used to assess CROs  

 

Fully disclosed: an extensive list of indicators 

related to CRO is established (values included), 

although no year-to-year dynamics data is 

provided (apparently due to lack of data for 

years prior to introduction of TCFD framework) 



 

 | 53 

 Scope 1, 2, 3 Fully disclosed 

  

Targets 

Fully disclosed: targets for 2030 contain an 

ambitious target of achieving net carbon 

positivity and export of renewable energy 

(although no explanation about their 

achievability is provided) 

SUZANO disclosure strengths:  

• SUZANO provides a separate chapter dedicated to TCFD reporting on its site, which makes 

it easy to navigate.  

• Governance and management roles in managing CROs, nomenclature of CROs, metrics 

(including scope 1, 2 and 3) and targets are fully disclosed.  

Areas for improvement:  

• How respective climate-related risks are assessed, managed and integrated into overall risk 

management system is not described in a focused way, although the nomenclature of such 

risks suggests well-established mechanisms that are not adequately described. 

 Case Study: UPM 

Based on UPM’s report: “UPM Biofore Beyond Fossils Annual Report (2019)”25 

DISCLOSURE 

AREA  

DESCRIPTION EXAMPLE 

GOVERNANCE  Board's oversight of CRO Fully disclosed, although more work is required: 

progress in the governance of CRO by the BoD 

over recent years is mentioned, including the 

involvement of BoD in reviewing and updating 

strategic risks and setting climate-related 

targets, but no explicit governance scheme is 

provided 

  

Management’s role in assigning and 

managing CROs 

Not disclosed: although the general role of 

business areas, functions and production units 

in the Risk Management Function is mentioned, 

                                                           

25 http://centraldeindicadores.suzano.com.br/en/tcfd/suzano-and-the-tcfd/  

http://centraldeindicadores.suzano.com.br/en/tcfd/suzano-and-the-tcfd/
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no overview is provided related to CRO 

assessment or management 

STRATEGY Identified CROs Partially disclosed: some climate-related 

megatrends and risks are mentioned (e.g. 

climate risks are part of UPM's strategic risks), 

but no clear taxonomy of CRO (e.g. 

physical/transition risks, market/new products 

and services/technology/energy source 

opportunities) is used in the Annual report. Also, 

some focus is made on physical risks and 

consequences of increased temperatures on 

growth and vulnerability of boreal forests. Yet, 

risks are not quantified, therefore their impact 

on strategy in planning remains unclear. 

 Impact of CROs on strategy, business 

and financial planning 

 

Partially disclosed: a number of measures at 

management level and some key strategies are 

mentioned in relation to different "megatrends" 

and risks/opportunities, including climate 

change, but no analysis of 

specificity/materiality of CRO is provided 

 Strategy resilience Fully disclosed: 3 scenarios (over 3°, 3° and 

below 2°) established by EIA are taken into 

consideration. Additionally, estimations made 

by Finnish Meteorological Institute are used to 

assess the potential impact of climate change 

on forests at different sites of UPM's operation 

(e.g. Finland, China and Uruguay) 

RISK 

MANAGEMENT 

Process of identification and 

assessment of CROs 

 

Partially disclosed (see Identified CROs) 

 Process of management of CROs Partially disclosed (see CROs Identified) 

 Integration of CROs management into 

overall risk management 

Partially disclosed: climate change is part of 

"megatrends" and "strategic risks" lists 

METRICS AND 

TARGETS 

 

Metrics used to assess CROs  

 

Partially disclosed: only Scope 1 and 2 

mentioned in KPI sections, alongside with CO2 

intensity (per ton of paper) and sources of 

electrical power 

 Scope 1, 2, 3 Partially disclosed - sources and absolute 

values of GHG emissions are indicated, but not 
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according to Scope 1, 2, 3 nomenclature, which 

may indicate inaccuracies in attribution or 

calculation 

  

Targets 

Partially disclosed: Only Scope 1 & 2 2030 

reduction target is included in the report 

reviewed, alongside relative indicators (70% of 

renewable fuels, incremental change of energy 

efficiency by 1% p.a. until 2030). UPM have set 

science based targets however these are not 

fully disclosed in UPM’s annual report. 

UPM disclosure strengths: 

• Industry-specific climate-related scenarios are considered for establishing strategy of 

management of assets in different parts of the world. 

• TCFD reference table is provided for easier navigation across 11 elements disclosure. 

Areas for improvement:  

• Despite the reference table, the report provides only partial disclosure in strategy, risk 

management and metrics and targets chapters, which reflects a certain lack of coherent 

approach to climate-related risks.  

• The role of management in climate governance is under-represented. 

 

 Comment: State of TCFD aligned disclosures 
comparative 

DISCLOSURE 

AREA  

DESCRIPTION EXAMPLE 

GOVERNANCE  Board's oversight of CRO 
Fully disclosed in all three companies, although 

not with equal precision and clarity: best 

example (e.g. Mondi) provide graphic schemes 

of governance structure and mentions or 

units/BoD committees responsibilities and 

meeting frequencies, while others only provide 

textual explanations.  

 
Management’s role in assigning and 

managing CROs 

Fully disclosed in 2 cases out of 3, which is part 

of overall tendency to downplay the role of 

bottom-up information flows and local decision 

making in CRO governance (many other 
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companies in other sectors focus more on BoD 

roles, structure and procedures than on 

management). 

STRATEGY 
Identified CROs Mostly disclosed, although accessible non-CDP 

reports do not explicitly mention quantified 

parameters of risks (i.e. potential financial 

impact figure, business activities or financial 

indicators concerned, probability and time 

scale). Also, assigning TCFD nomenclature of 

CRO is not always made. 

 
Impact of CROs on strategy, business 

and financial planning 

 

Partially disclosed in 2 cases out of 3, and fully 

disclosed by one case (Suzano). However, the 

Suzano example does not provide explicit links 

between the materiality of risks and strategic 

decisions (e.g. acquisitions or divestments, 

introduction of company-wide emissions 

reductions programs, investment into R&D, 

better engagement of contractors and 

stakeholders).  

 
Strategy resilience Most of the time, mechanisms of ensuring 

resilience under different scenarios are not 

clearly explained, even when reference 

scenarios are clearly indicated (except for 

general observation that physical risks become 

predominant in case of business-as-usual 

scenarios, while more transition risks arise 

under condition of global adoption of low-

carbon development pathway). At the same 

time, UPM's initiative to include industry-

specific scenario of physical impacts on forest 

growth in different parts of the world is 

noteworthy and should be considered by other 

companies. 

RISK 

MANAGEMENT 

Process of identification and 

assessment of CROs 

 

Disclosure of identification and assessment of 

CROs is often incomplete, either due to 

insufficient disclosure of general mechanisms 

of risk identification and assessment (i.e. 

publicly accessible reports may not focus on 

RI&A in general in order to keep the reports 

concise, or not to disclose "in-house" RI&A 

methods), or due to lack of prioritization of CRO 

in the overall risk management framework (e.g. 
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when other, more acute strategic risks, such as 

global recession or geopolitical instability, are 

considered more important).  

 
Process of management of CROs In many cases, different measures of response 

to climate risks are mentioned throughout the 

reports, but their systemic character remains 

unclear due to lack of coherent list of prioritized 

and quantified CCRs. It is sometimes difficult to 

understand which risks are mitigated / 

controlled by a specific initiative or metric, and 

to what extent.  

 Integration of CROs management into 

overall risk management 

It is often unclear to what extent CROs are 

integrated into overall risk management 

framework either because CROs are poorly 

considered / not considered at all, or because 

such risks are already well integrated into the 

risk map and are treated on equal footing with 

other strategic risks, so that no separate 

explanation is provided.  

METRICS AND 

TARGETS 

Metrics used to assess CROs  

 

Two out of three case studies fully disclose on 

the metrics used to assess CROs. UPM was 

identified as only partially disclosed due to the 

KPIs reported being scope 1 and 2 only.  

 
Scope 1, 2, 3 All three cases disclose on their emissions 

however scope 3 emissions are not disclosed 

for all 15 categories across all cases.  

 
Targets All three cases have set carbon reduction 

targets however they have not, in all instances, 

been included in the annual reports reviewed in 

this work. For example, UPM have 1.5°C aligned 

science-based targets for scope 1, 2 and 3 

however this is not included in the section on 

UPM’s 2030 responsibility targets. 

Governance: it is recommended companies provide graphics of governance structures and describe 

specific units/BoD committee responsibilities rather than text explanations only. Better disclosure 

examples focus not only on BoD roles, structure and procedures but also on management’s roles and 

responsibilities. 

Strategy: Quantified parameters of risks (i.e. potential financial impact figure, business activities or 

financial indicators concerned, probability and time scale) should be used. Assigning TCFD 

nomenclature of CROs is strongly recommended. Even full disclosure can be improved by providing 
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more explicit links between materiality of risks and strategic decisions. Good examples of this linking 

between risks and strategic decisions are provided by leading companies in the oil and gas sector.  

It is advised to explain clearly mechanisms of ensuring resilience under different scenarios, even when 

reference scenarios are clearly indicated (except for general observation that physical risks become 

predominant in case of business-as-usual scenarios, while more transition risks arise under condition 

of global adoption of low-carbon development pathway). For example, including industry-specific 

scenario of physical impacts on forest growth in different parts of the world is noteworthy and should 

be considered. 

Risk management: there is a need to improve disclosure of general mechanisms of risk identification 

and assessment. A deeper understanding of the systemic role and deep ramifications of climate 

change by company's management is required in order to better identify, assess and prioritize climate-

related risks. 

In many cases, different measures of response to climate risks are mentioned throughout the reports, 

but their systemic character remains unclear due to lack of coherent list of prioritized and quantified 

CROs. It is sometimes difficult to understand which risks are mitigated / controlled by a specific 

initiative or metric, and to what extent. More explicit connections between risks (quantified and 

prioritized) and responses (quantified and systemic) should be established in order to provide a 

coherent understanding of company's climate change strategy. 

It is often unclear to which extent CROs are integrated into overall risk management framework either 

because they are poorly considered / not considered at all, or because such risks are already well 

integrated into the risk map and are treated on equal footing with other strategic risks, so that no 

separate explanation is provided. Therefore, a dedicated description of CROs integration should be 

made even by the leading companies in order to make visible their compliance with TCFD standards. 

Metrics and targets: Special attention should be paid to Scope 3 emissions (relative to use of sold 

products) in order to fully grasp the company's climate footprint. Absolute values metrics and targets 

should be clearly stated, since improvements of relative values (e.g. carbon intensity per tonne of 

product sold) may be outpaced by rapidly increasing production volume, so that the company's overall 

negative climate impact increases even if the company itself becomes more efficient - that is a 

commonly observed tendency which may undermine the credibility of many companies' climate 

commitments. Also, for the forestry sector, more emphasis should be made on carbon sequestration 

metrics via reforestation and sustainable land use, since these actions constitute the main positive 

leverage of this industry compared to others. 

It is advised to provide information on specific distribution of emission sources within each Scope 

(e.g.CO2 from energy compared to land use, emissions from N2O and methane), since it is necessary to 

understand the specificity of forestry/pulp and paper emission sources compared to other industries 

emissions profile. Also, such distribution may be useful for benchmarking within industry and 

identifying potential for improvement (e.g. in logistics, waste-to-energy, reforestation, land 

management, etc.). 

While setting science-based targets is generally and obviously advisable, special attention should be 

made to aiming for absolute decrease in GHG emissions, not just GHG intensities, and striving for net 

carbon sequestration, since forestry industry has a natural potential for achieving carbon positivity. 

Also, GHG emissions targets in the forestry sector companies should be coupled to targets relevant to 

resource efficiency and circular economy in order to more systematically reduce downstream 

emissions. 
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 Key takeaways 

This section was authored by the Carbon Trust. 

While the agriculture and pulp and paper sectors are exposed to similar physical climate-related risks 

such as extreme weather events and long-term changes to climate, exposure to transition risk can be 

quite different. For example, the vital role of the agriculture sector in ensuring food security for 

populations can lead to conflicts between the essential need for agricultural productivity while acting 

to reduce emissions and transition to a low carbon economy. Similarly, under a transition scenario the 

pulp and paper sector is also likely to see conflict for land however the driver of this will more likely be 

the importance of forests to carbon markets and the achievement of government Nationally 

Determined Contributions. Furthermore, although demand in the agriculture sector is not driven by 

growers of produce they hold much of the control over decarbonisation of production, as this is where 

the key emissions hotspots lie. However, responsibility for decarbonisation sits across the full value 

chain including processors, sellers and consumers, who can all contribute to shifting diets and 

minimising food waste. Unlike agriculture, demand for pulp and paper products is not closely 

correlated to population growth, as this is counteracted by demands for circularity and digitalisation 

trends. For the pulp and paper sector responsibility for decarbonisation lies more so with processors 

as a result of the high carbon intensity of pulp production. However, there is an exception here 

associated with the carbon impact of land use change and therefore the importance of managing 

forests in a way which maximises carbon sequestration e.g. preventing the loss of major carbon 

sinks.  

Relative to other sectors, the agriculture and pulp and paper sectors are less mature in their disclosures 

of climate-related risks and opportunities. Globally, companies operating in the agricultural and pulp 

and paper sectors are typically disclosing high level information regarding the governance structures 

responsible for climate-related issues and the processes in place for the identification and assessment 

of risk. However, it has been identified that the pace of TCFD adoption amongst the agriculture sector 

is highly variable by geography. Overall the current pace of adoption of TCFD by Russian agriculture 

companies is slow with few organisations having gone through the process. Additionally, the case study 

included is reflective of disclosures by a buyer of agricultural products rather than growers. This may 

reflect the fact that currently pressure to disclose is on large publicly listed companies and agricultural 

producers are often smaller and therefore aren’t currently experiencing the same pressures. Similarly, 

the status of disclosure by Russian pulp and paper companies is also low compared to other sectors 

such as power and utilities and extractive industries.  

The trends in the polling responses gathered during the webinar “TCFD disclosures for the agriculture 

and pulp and paper sectors” show that Russian companies find the quantification of climate-related 

risks and opportunities through scenario analysis to be the most challenging part of a TCFD disclosure, 

whereas the qualitative risk identification appears to be the easiest. This suggests that the lack of 

quantification could be due to a need for more training and capacity building within organisations on 

how to tackle the technical part of a TCFD disclosure. This suggestion is strengthened by the polling 

result showing that “technical knowledge” is seen as the main barrier for TCFD implementation. Finally, 

polling responses show that companies’ sustainability teams are typically involved in preparing TCFD 

disclosures. This demonstrates the relative early stages of the agriculture and pulp and paper sectors 
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disclosing in line with the recommendations of the TCFD as sustainability teams are un-likely to have 

technical knowledge of general risk management principles. Additionally, the identification of 

sustainability teams as those responsible for TCFD also demonstrates that TCFD has not yet been fully 

integrated across companies’ risk management and strategy teams.  

Overall, the findings of this guide highlight the need for both the agriculture and pulp and paper sectors 

to continue working to understand, disclose and address climate related-risks and opportunities. In 

order to support the development of disclosures by companies from both sectors, the challenges 

identified from polling previously undertaken such as the financial quantification of risks and 

opportunities and scenario analysis must be addressed. These challenges are common across not only 

the agriculture and pulp and paper sectors and demonstrate the importance of increased knowledge 

sharing on TCFD know-hows and technical training on scenario analysis, such as that provided in this 

guide. Increased technical training will help to increase the integration of climate change 

considerations in companies’ risk management, strategic thinking, and long-term operations. 
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