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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 power utilities sector 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: agriculture and pulp 

& paper, banking, ferrous metals, and oil & gas. 

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 power utilities sector 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 power utilities sector. Section 2 

relates to climate-related risks and opportunities (CROs) in the power utilities sector, 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 power utilities 
sector 

This section was authored by EthnoExpert. 

 What does the energy transition for the power utilities 
sector look like? 

Energy transition is underway and the power utilities sector will be one of the most affected industries. 

Figure 5 provides a high-level indication of the main transitions for the sector. In general, the traditional 

power system encompasses a generation component, transmission and distribution subsystems, and 

the last-mile component related to the end-users. This has been true for many decades. However, 

market changes and newly emerging technologies have modified the traditional business model, 

creating room for new players. In addition to the previously mentioned components, the new model for 

the power utilities market consists of generation facilities based on renewables energy storage 

facilities that enable the penetration of intermittent, renewable energy sources (RES) into the grid, IT 

solutions for the customers, and electric vehicles (“EV”) business. As a result of this new model, 

electricity is no longer only produced in distinct generation facilities but is more distributed across the 

value chain, and more new players are joining the power system. As power systems transition to a low 

carbon future, the shift away from fossil fuels as the dominant energy source will be more visible and 

will result in a set of transition risks for power sector players that do not embrace the technology and 

policy changes.  

Figure 5. Transformation of the business model for the power sector (Source: Titov M.,Teplova O., Introduction 

to sustainable energy, ENERPO lectures, 2020). 
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Exposure to the energy transition is to a great extent associated with the oil and gas and power sectors, 

but upcoming transformations will have far-reaching implications for many energy intensive and high-

emitting players in the supply chain.  

Although the power utilities sector is exposed to several climate-related transition risks due to its high 

direct emissions, the downstream indirect emissions resulting from the end users of energy is the most 

significant source of emissions. 

Across many sectors the most significant source of emissions across a value chain occurs upstream 

in the supply chain. This is shown by CDP (Figure 6) which shows the proportion of supply chain 

emissions to direct emissions across a range of sectors. Power is one of the sectors with the lowest 

ratios of supply chain emissions to direct emissions globally, with a value of 1,3. As argued by CDP in 

the same report, this means that the “emission reduction efforts of other sectors depend to a greater 

extent on the power generation”3.  

 

Figure 6. Proportion of supply chain emissions to direct emissions by sector (Source: CDP Supply chain report 

2019). 

Many asset managers have already started restructuring their investment portfolios aligning financial 

performance with carbon exposures. According to a report by Mercer, transition risk sensitivity at a 

stock level (which shows how sensitive each sector is to climate-related risk factors on a relative basis) 

is most negative for the coal sector followed by oil and gas, and then electric and gas utilities. This 

sensitivity is highest under a 2⁰ C scenario. When it comes to physical risk sensitivity, it is most negative 

for utilities and energy, but some sensitivity is relatively widespread across other sectors4. In the same 

report, expected annual return impacts remain most visible at an energy-sector level, with significant 

fluctuations under different scenarios for all subsections of the energy market. The results of the 

Mercer bring to a conclusion that both transition and physical risks could jeopardize the attractiveness 

of the energy sector’s traditional model for investors under climate scenarios. 

                                                           

3https://rmi.org/insight/the-next-frontier-ofcarbon-accounting/.  
4 Mercer (2019) Investing in a Time of Climate Change, The Sequel 2019, p.49 

https://rmi.org/insight/the-next-frontier-ofcarbon-accounting/
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Figure 7. Expected annual return impacts of transition risks on energy sector under different scenarios  

(Source: Mercer, Investing in a Time of Climate Change – The Sequel, 2019). 

 Specific climate-related risks and opportunities to the 
power utilities sector – global overview  

Risks and opportunities for the power utilities sector 

This section focuses on the climate-related risks and opportunities for the power utilities sector. The 

Russian power market has not changed significantly in recent years in terms of installed capacity and 

energy source structure. Russia has been traditionally seen as a country that has ample fossil fuels and 

has a strong nuclear position the energy mix. By the beginning of 2020, Russia’s electricity installed 

capacity was 246,3 GW, while electricity generation was approximately 1080,6 billion kWh5. Thermal 

power plants (PP) are the main contributors to the supply mix, accounting for most of the capacity 

(67%, followed by hydropower at 20%, nuclear at 12% and renewables at 0,62%6. Although coal-fired 

power plants are seeing a declining contribution to generation over time in many countries, in Russia 

around one fifth of installed capacity is based on coal generation according to MinEnergo. Gas 

contribution to the energy system has also remained stable over recent years (around 50% of 

generation mix) and low-carbon thermal technologies (CCGT, CCGT-CHP, GT-CHP) seem to be one of 

the main sources for CO2 reduction in the power sector in the decades to come7. According to the 

International Energy Agency (IEA)’s Net-Zero Scenario 2050 (in which the energy sector would globally 

achieve net-zero emissions by 2050), global decarbonization of the power sector will largely be driven 

by variable renewable energy, as the share of RES in global electricity supply rises from 27% in 2019 to 

60% in 20308. The situation in Russia is different. Combined solar and wind energy contribute 0,62 GW, 

less than 1%, to the overall generation mix in 20209. It is worth noting that although the growing 

importance of RES for the electricity generation is acknowledged for the future of the power sector, the 

                                                           

5 https://minenergo.gov.ru/node/532  

6 https://minenergo.gov.ru/node/532  

7 Energy Research Institute of the Russian Academy of Sciences (2021) Russia Stakeholder Workshop 
8 https://www.iea.org/reports/world-energy-outlook-2020/achieving-net-zero-emissions-by-2050  
9  https://minenergo.gov.ru/node/532  

https://minenergo.gov.ru/node/532
https://minenergo.gov.ru/node/532
https://www.iea.org/reports/world-energy-outlook-2020/achieving-net-zero-emissions-by-2050
https://minenergo.gov.ru/node/532
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analysis of the risks and opportunities in this guide is largely focused on thermal, hydro- and nuclear 

power. 

Transition risks  

The biggest portion of man-made GHG emissions comes from energy combustion in the power sector. 

According to the TCFD, the power sector is significantly exposed to transition risks, either directly 

through utilities companies’ own energy use for production, or indirectly through the combustion of 

fossil fuels. In power generation, reducing GHG emissions can be achieved by improving efficiency of 

processes (combustion), switching from carbon-intensive to lower-carbon energy sources, or capturing 

carbon. The latter solution is not yet commercially viable and available at scale. Therefore, modifying 

the electricity mix and decreasing energy intensity are among the main solutions for mitigating 

exposure to transition risks in the sector. Figure 8 shows a list of the main transition risks for the sector, 

and a selection of them is explained in more detail in the following section. 

  

 

 

Policy and legal risks at the generation level include: 

• Increased costs of compliance through national and international climate-related regulation 

(reporting, pricing of carbon) might significantly impact the level of sector-specific operating 

costs. Carbon pricing is scaling up in different jurisdictions. In September 2020, the European 

Commission introduced a roadmap to reduce EU GHG emissions by at least 55% from 1990 

levels by 2030. The different initiatives announced to attain this target included the revision of 

the EU Emissions Trading System (ETS) and the introduction of Carbon Border Adjustment 

Mechanism (CBAM), that will be adopted in the EU to reduce carbon leakage and protect 

European companies from foreign competition in countries with lax carbon regulation. Based 

Figure 8. Transition risks in the power sector  

(Source: EthnoExpert Research based on TCFD supporter's list, 2020). 
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on public consultations on CBAM, the tax will be imposed on Electricity, Cement, Steel, Bulk 

chemicals and Fertilisers starting from the pilot stage10. 

• Increasing regulation of the financial markets might lead to reduced access and inflated cost 

of capital. According to the “EU taxonomy”, the EU classification system for environmentally 

sustainable economic activities, energy power projects that produce more than 100g CO2/kWh 

cannot fulfill the eligibility criteria and raise capital without carbon capture, utilisation and 

storage (CCUS) technologies11. In the future, this might result in the gradual phase-out of fossil 

fuels from the generation mix due to companies’ inability to raise capital to continue operating. 

This in turn might reduce the demand for conventional power generation. 

• Stranded assets caused by international or national carbon mitigation policies. To date, many 

European countries have pledged to remove coal from their generation by 2030 or 2040. For 

example, in December 2018, the Dutch government introduced a legal ban on electricity 

production from burning coal coming into effect from 1 January 2030. This means that new 

coal-fired power plants that entered operation in 2015 and 2016 will become stranded assests 

due to reduced operational lifetime.12 In France coal phase-out was formulated in the Energy 

and Climate Law introduced in June 201913. The phase-out strategy takes the form of an 

emission cap (0,7 kt eqCO2/MW on an annual basis for power plants emitting more than 0,55 

t eqCO2/MWh), which will come into force on 1 January 2022, aiming at making coal-fired 

power plants financially prohibitive. Also, in 2020, Germany has officially approved a law on 

coal phase-out by 203814. 

• Removal of renewable energy supporting programs might jeopardize the certainty of cash 

flows in particular and financial viability in general associated with these projects. As 

renewable energy prices have fallen, the policy-makers in many countries have reconsidered 

supporting programs for renewables, prioritizing phasing-out of subsidies and introducing 

auction schemes. For instance, in China wind and solar projects have to compete now directly 

at auction with other power generation facilities15. European policy makers also strive to 

procure electricity from renewables by means of auctions at the lowest possible price16. 

 

                                                           

10 EY (2020) EU Carbon Border Adjustment Mechanism Main junctions and opportunities for dialogue 

with the EU 
11https://ec.europa.eu/info/sites/info/files/business_economy_euro/events/documents/finance-

events-190624-presentation-taxonomy_en.pdf  
12https://www.klimareporter.de/images/dokumente/2020/07/Overview-of-national-coal-phase-out-

announcements-Europe-Beyond-Coal-14-July-2020.pdf  
13 https://perma.cc/5XYM-8VDA  
14 https://www.reuters.com/article/us-germany-coal-parliament-law-factbox-idUSKBN2441BJ  
15 https://e360.yale.edu/features/why-chinas-renewable-energy-transition-is-losing-momentum  
16https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Dec/IRENA_RE-

Auctions_Status-and-trends_2019.pdf  
 

https://ec.europa.eu/info/sites/info/files/business_economy_euro/events/documents/finance-events-190624-presentation-taxonomy_en.pdf
https://ec.europa.eu/info/sites/info/files/business_economy_euro/events/documents/finance-events-190624-presentation-taxonomy_en.pdf
https://www.klimareporter.de/images/dokumente/2020/07/Overview-of-national-coal-phase-out-announcements-Europe-Beyond-Coal-14-July-2020.pdf
https://www.klimareporter.de/images/dokumente/2020/07/Overview-of-national-coal-phase-out-announcements-Europe-Beyond-Coal-14-July-2020.pdf
https://perma.cc/5XYM-8VDA
https://www.reuters.com/article/us-germany-coal-parliament-law-factbox-idUSKBN2441BJ
https://e360.yale.edu/features/why-chinas-renewable-energy-transition-is-losing-momentum
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Dec/IRENA_RE-Auctions_Status-and-trends_2019.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Dec/IRENA_RE-Auctions_Status-and-trends_2019.pdf
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Market risks at the generation level include: 

• Changes in supply and demand for generation. On the one hand, increased electricity demand 

will be driven by population growth and high electrification rates due to new power consumers 

(electrified heating, shift towards EV)17. On the other hand, energy efficiency binding and 

industry-driven measures and standards, such as obligation schemes for energy companies, 

sector-specific labeling and eco-design, smart meters etc. will scale down the demand for 

electricity and help to reduce investments in new installed capacities. More electricity demand 

can contribute to increased revenues, whereas proliferation of energy efficiency policies might 

play a role of restraining force for revenue growth in the long run. 

• Shift from fossil-based generation to renewables reduces revenue and market value to fossil-

based generators. For instance, increased share of renewables in generation in Germany has 

led to a drop in wholesale electricity prices, since marginal production costs are approaching 

zero. Thus, power companies decided to limit the average operating hours of fossil fuel-fired 

power plants, which in turn led to unrecoverable long-run production costs. Eventually, this had 

serious implications for the German utilities: the market capitalization of the three major 

German utilities, E.ON (-65%), RWE (-77%) and EnBW (-40%), plummeted as the energy transition 

sped up between 2011 and 201618. 

• Changes in investment strategies, including divestment, are one of the main challenges for 

the whole energy sector. More specifically, coal has seen an increased pressure of the phase-

out not only on behalf of regulators, but also on behalf of investors by means of SRI negative 

exclusions. In July 2018, the Irish parliament mandated to sell the country’s shares of coal, 

peat, oil and gas companies, turning Ireland into the first country in the world to divest from 

hydrocarbons19. Investors are following suit, although in a less aggressive manner. Robeco’s 

investment strategy imposes a threshold of 25% on companies’ revenues that are derived from 

thermal coal-based energy production20. If the threshold is exceeded, the company is excluded 

from the investment universe of Robeco’s mutual funds21. In addition, Wellington Management 

is excluding from the investment portfolio companies that derive more than 30% of revenue 

from thermal coal-based power generation22.  

Technology risks at the generation level include: 

                                                           

17 http://et-risk.eu/wp-content/uploads/2018/02/Transition-risks-for-electric-utilities.pdf  
18 http://et-risk.eu/wp-content/uploads/2018/02/Transition-risks-for-electric-utilities.pdf  
19https://www.klimareporter.de/images/dokumente/2020/07/Overview-of-national-coal-phase-out-

announcements-Europe-Beyond-Coal-14-July-2020.pdf  
20https://www.robeco.com/en/media/press-releases/2020/Robeco-extends-exclusion-of-

investments-in-fossil-fuels-to-all-its-funds.html 
21 The threshold is not applied to client-specific funds and mandates 

22https://www.wellingtonfunds.com/uploads/2021/03/e3cad9936f326112b4ac9cc4b76cefed/wellin

gton-management-exclusions_0321-final.pdf  
 

http://et-risk.eu/wp-content/uploads/2018/02/Transition-risks-for-electric-utilities.pdf
http://et-risk.eu/wp-content/uploads/2018/02/Transition-risks-for-electric-utilities.pdf
https://www.klimareporter.de/images/dokumente/2020/07/Overview-of-national-coal-phase-out-announcements-Europe-Beyond-Coal-14-July-2020.pdf
https://www.klimareporter.de/images/dokumente/2020/07/Overview-of-national-coal-phase-out-announcements-Europe-Beyond-Coal-14-July-2020.pdf
https://www.wellingtonfunds.com/uploads/2021/03/e3cad9936f326112b4ac9cc4b76cefed/wellington-management-exclusions_0321-final.pdf
https://www.wellingtonfunds.com/uploads/2021/03/e3cad9936f326112b4ac9cc4b76cefed/wellington-management-exclusions_0321-final.pdf
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• Shift from large-scale power generation to distributed power technologies might result in 

higher capital expenditures. From a technological standpoint, renewable energy has lower 

capacity factors due to its intermittent supply compared to thermal generation technologies. 

More specifically, replacing one megawatt of power from fossil fuels could result in installing 

two or more megawatts of power from renewables23. 

• Falling costs of wind and battery technology pose a threat for the conventional power sources. 

Onshore wind has outstripped the cheapest conventional energy source, natural gas combined 

cycle (US$44–73 per MWh), with an unsubsidized LCOE range of US$26–54 per MWh24. 

Furthermore, unsubsidized wind generation costs have fallen 71% over the 12-year period from 

2009 to 2020, driven by material declines in the pricing of system components and 

improvements in efficiency25. Along with the wind energy industry, solar sector has also 

demonstrated buoyant growth and significant reduction in prices. The global weighted average 

LCOE of utility-scale solar photovoltaic (PV) dropped 90% between 2009 and 202026. 

• Delayed commercialization of some CCUS technologies limits the potential to support 

significant emissions reductions from existing power and industrial plants. Although some 

CCUS technologies are commercially viable, such as CO2 capture through chemical absorption 

and physical separation, other CCUS applications, including technologies converting CO2 into 

products such as chemicals and fuels, are at a nascent stage of development27. 

 

Physical risks  

The power sector is exposed to physical climate-related risks such as extreme weather events including 

torrential rains, floods, wildfires, and heat waves, and to more gradual (chronic) changes in temperature, 

resilience of RES and precipitation patterns. These risks affect the whole supply chain: starting from 

hydropower and thermal power plants, through to electricity distribution infrastructure. Figure 928 

                                                           

23 http://et-risk.eu/wp-content/uploads/2018/02/Transition-risks-for-electric-utilities.pdf 
24 https://www.lazard.com/media/451419/lazards-levelized-cost-of-energy-version-140.pdf  

25 https://www.lazard.com/media/451419/lazards-levelized-cost-of-energy-version-140.pdf 

26 https://www.lazard.com/media/451419/lazards-levelized-cost-of-energy-version-140.pdf  
27 IEA (2020) Sustainable Recovery. Available at: https://www.iea.org/reports/sustainable-recovery 

28 Sources for the pool of physical risks include EthnoExpert Research based on TCFD supporter‘s list 

(24.12.2020) and ADB (2012) Climate risk and adaptation in the electric power sector;  

https://energypolicy.ru/p-m-bobylev-m-m-dygan-adaptacziya-kizmen/energetika/2020/18/16/ 
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shows a list of the main physical risks for the sector, and a selection of them is explained in more detail 

in the following section. 

 

 

Chronic physical risks at the generation level include: 

• Risks related to precipitation lead to changing annual or seasonal patterns that impact river 

flows and water levels behind dams, either reducing or increasing power output for hydropower 

plants. For instance, in April of 2020 hydraulic generation surged by 21% due to increased run-

off in Russia29. 

• Changes in precipitation are conducive to lack of cooling water particularly for inland nuclear 

and thermal power plants. Water is not only a fundamental resource for the operational 

activities in the power sector, but also a transmission channel for TCFD-related physical risks. 

As it was identified in the TCFD report, both hydroelectric power generation and cooling for 

nuclear and thermal power generation consume large quantities of water. Moreover, physical 

risks impacting water supply are contributing to enhanced levels of exposure for this industry. 

An analysis of Kepler Cheuvreux shows that there are links between energy and water use. As 

water consumption is also linked to energy combustion through cooling water, GHG and water 

consumption are likely to move in the same direction30: 

• Lower air temperature, wind speeds, and heavy snowfalls might result in lowered generation 

efficiency for renewables or decreased integrated gasification combined cycle (IGCC) system 

efficiency (converting coal to gas) for nuclear and thermal power plants. For instance, 

                                                           

29 https://minenergo.gov.ru/node/17859 
30 https://naturalcapitalcoalition.org/wp-content/uploads/2018/03/Bigger-than-Carbon-1.pdf 
 

Figure 9. Climate-related physical risks in the power sector  

(Source: EthnoExpert Research based on TCFD supporter‘s list, 2020). 
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generation from solar panels was at a low level in January 2021 in Japan due to an increased 

number of days with heavy snowfalls31. 

Acute physical risks at the generation level include: 

• Increasing frequency and magnitude of extreme events such as wildfires, floods, cold and hot 

waves can damage infrastructure or suspend operation of power plants. In August 2020, 

power outages in California took place after a power plant malfunctioned due to a heat wave. 

California grid operators announced that a 500-megawatt generator tripped offline 

unexpectedly during peak demand and that a 750-megawatt unit that was out of service didn’t 

return until after the peak hit32. 

• Extreme weather events might lead to increased capex needed for adaptation to climate 

change. As the events of 2021 in Texas and Japan have shown, both renewable and 

conventional power facilities have to be “winterized” to new climate conditions. Wind turbine 

manufactures have already developed many commercially viable cold weather extreme (CWE) 

and/or anti-icing solutions for sites, where icing events are frequently met, such as in Canada 

and Scandinavia. The price premium for new “winterized” turbines is estimated at 5-10% of 

turbine capex33. Solutions for gas-fired plants are also available on the market. There are 

numerous combined cycle gas turbines (CCGT) plants in northern regions that were adjusted 

to operations in cold climate. Remarkably, retrofitting for cold climate can cost twice as much 

as designing for cold weather during the initial facility construction34.  

Chronic physical risks at the transmission and distribution level include: 

• Precipitation: reduced cable capacity or potential total loss of supply locally (overhead lines, 

underground cables).  For instance, in Finland some distribution system operators are moving 

away from overhead lines by replacing them with underground cabling. These changes are 

mainly driven by the impacts of physical risks, including increased frequency and intensity of 

precipitation events, such as winter storms and snow loads35. 

• Sea level rise and storm surges could damage coastal infrastructure such as transmission 

lines and roads. The probability of such chronic risks is significantly rising under 4ºC scenario 

in some regions. For instance, “projected change in number/length of infrastructure assets and 

networks in the UK located in areas exposed to a 1:75 or greater annual chance of flooding 

                                                           

31 Wood Mackenzie (2021) Webinar on Texas Grid Failure and Implications for the Energy Transition 
32 https://www.bloomberg.com/news/articles/2020-08-15/two-million-californians-go-dark-and-more-

heat-is-coming 
33 Wood Mackenzie (2021) Webinar on Texas Grid Failure and Implications for the Energy Transition 
34 Wood Mackenzie (2021) Webinar on Texas Grid Failure and Implications for the Energy Transition 
35https://climate-adapt.eea.europa.eu/metadata/case-studies/replacing-overhead-lines-with-

underground-cables-in-finland 
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from the sea under a trajectory of a 4ºC rise in global mean temperature by the end of the 

century”36. 

Acute physical risks at the transmission and distribution level include: 

▪ Increasing frequency and magnitude of extreme weather events (such as torrential storms, 

flooding, heavy snowfalls, wildfires) might destroy the integrity of coastal or river facilities, 

transmission/distribution infrastructure, as well as lead to unscheduled outages of electricity 

transmission. For example, in the autumn of 2019, California power utilities conducted nine 

public safety power shutoffs in an attempt to minimize wildfire impact on the grid and other 

assets in hot and windy weather and to reduce liability costs to power companies37. Another 

example is Texas, where in February of 2021 the operation of the primary electric grid was 

severely affected by the deep freeze caused by a winter storm38. 

Opportunities 

Climate-related opportunities are scattered across the entire value chain of the power sector as shown 

in Figure 10:    

Markets opportunities at the generation level include: 

• Investments in technical development efforts: develop battery storage capacity and prediction 

technology for renewables.  

                                                           

36ASC (2016) UK Climate Change Risk Assessment 2017 Synthesis Report: priorities for the next five 

years. Adaptation Sub-Committee of the Committee on Climate Change, London. 
37https://www.theguardian.com/business/2020/jan/13/californias-wildfire-risk-keeps-getting-worse-

now-a-decade-of-blackouts-lie-ahead 
38https://www.nbcnews.com/science/environment/one-texas-storm-exposed-energy-grid-

unprepared-climate-change-rcna289 

 

Figure 10. Climate-related opportunities in the power sector 

(Source: EthnoExpert Research based on TCFD supporter‘s list, 2020). 
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• Capture the market opportunity of the shift to renewables. Many electric utilities are following 

the trend. For instance, Vattenfall, Iberdrola, EDP, SSE, Orsted, PGE, EDF, RWE, POLENERGIA, 

and ESB plan to build their own pipeline of off-shore wind projects, whereas Iberdrola, Cox, 

ENEL and Energa focus more on the creation of PV project pipeline39. These companies are 

gaining experience and ensure future revenues adding renewables into the business-model. 

 

Markets opportunities at the transmission and distribution level include: 

• Companies could benefit from raising capital through issuing “transition bonds”, which are 

bonds intended to help carbon-intensive industries expand their conventional operating models 

by adding new lower-carbon elements (such as EV chargers, energy storage solutions, or 

distributed renewables). As electricity systems move through the energy transition, the 

integration of new elements to the grid would require significant grid upgrades. For example, 

electric utilities investing in charging stations or in upgrading grid infrastructure have had 

limited access to climate finance so far. Two factors might make a difference: (i) integrated 

distribution planning mandates that are of paramount importance to identify new opportunities 

in the power sector40 and (ii) transition bonds can help to implement these plans into reality by 

mobilizing badly needed funds.  

Resilience opportunities: 

• Investment in grid modernization and hardening to attain higher levels of flexibility and RES 

penetration. In recent years, many countries (including Australia, Brazil, Chile, China, Colombia, 

Germany, India, South Africa and the United States) are scaling up investments in transmission 

infrastructure and hybrid systems to enable higher grid flexibility for penetration of RES 

projects41. For instance, in Russia hydropower facilities were retrofitted with solar PV by 

RusHydro in the Amursk Oblast in 201942. 

Products/services opportunities at the electric power sales level include: 

• Shift from oil and coal to lower-carbon sources (natural gas) or renewables may help 

penetrate new markets.  In addition to many European power companies that are phasing out 

burning coal for power generation, electric utilities in India and the United States pledged in 

2019 to eliminate their coal-fired power capacity or to transition to 100% RES. Tata Power, one 

                                                           

39Wood Mackenzie, 2020 Energy Summit: EMEA Virtual Edition. 

https://events.bizzabo.com/emeasummit 
40 https://www.greentechmedia.com/events/live/grid-edge-innovation-summit 
41 https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf 
42 https://iz.ru/960354/2019-12-31/solnechnye-paneli-zapustili-na-nizhne-bureiskoi-ges 
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of India’s largest electric utilities, made a commitment that most of its future installed power 

capacity would be based on RES rather than on coal43.  

• Electrification of other sectors affected by carbon policies (transportation) might turn utilities 

into the main beneficiaries of this trend. Understanding that the power sector plays a critical 

role in decarbonizing the transportation sector and commitments to climate goals led an 

increase in distributed energy resources in North America, Europe and Oceania44. To support 

the trend, Centrica plc announced a multi-million-pound investment in Driivz, an Israeli start-up 

that offers end-to-end software solutions for electric vehicle (EV) charging, in 2018. In the same 

year Fortum invested money in Plugsurfing’s state-of-the-art, cloud-based EV charging 

solutions. In 2019 e-mobility club was joined by LS Power by buying EVgo, EDF by acquiring 

Pivot Power and ENEL by investing in Hubject. Among key policies boosting DER penetration 

can be mentioned Federal Energy Regulatory Commission orders on Energy Storage and on 

DER aggregation in the US and “Clean energy for all Europeans” legislative package45. 

 Specific climate change risks and opportunities to the 
sector – Russian specific view  

According to the data compiled from disclosures of Russian power companies46, this sector in Russia 

displays general awareness about the climate-related risks and opportunities (CRROs), scaling up the 

application of climate-related disclosures. For instance, PJSC OGK-2, a Russian power generation 

company, qualitatively analyses in its annual report both climate-related risks and opportunities.47 

Among transition risks, two market risks were highlighted; (changes in consumer behavior and increase 

in the cost of raw materials) and two technology risks (premature replacement of assets and costs of 

switching to more ecofriendly technologies). Additionally, OGK-2 identified a few opportunities in the 

category “Resource efficiency” (use of more efficient transportation and production methods as well 

as green building) and in “Energy source” (implementation of new technologies and use of eco-friendly 

energy sources) categories.  

RusHydro JSC, recognized the importance of climate change globally48 and identified several climate-

related risks and opportunities internally. Climate risks are largely channeled through physical risks:  

low water inflows, change of the average temperature patterns, natural disasters (floods, typhoon, 

                                                           

43 https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf 
44 https://www.greentechmedia.com/events/live/grid-edge-innovation-summit 
45 https://www.greentechmedia.com/events/live/grid-edge-innovation-summit 
46 List of energy (power) companies is available at: https://ru.raex-sustainability.com/. In addition to 

this list EthnoExpert took in consideration disclosures of the OGK-2 and Mosenergo 
47https://www.ogk2.ru/upload/iblock/e23/e230e9419451dd8155940a38e3e054d9.pdf  
48 http://www.rushydro.ru/upload/iblock/108/Godovoj-otchet-2019-01.pdf  
 

https://www.ogk2.ru/upload/iblock/e23/e230e9419451dd8155940a38e3e054d9.pdf
http://www.rushydro.ru/upload/iblock/108/Godovoj-otchet-2019-01.pdf
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tropical cyclones and heavy snowfalls) that might damage the infrastructure, and reputational risk.49 

RusHydro identified the following opportunities: supporting regulatory initiatives for renewables, the 

increase in precipitation and water inflows, leading to a higher load factor of hydropower plants, and 

lower winter temperature can lead to the increased heat consumption. 

OAO Mosenergo put an emphasis mainly on chronic physical risks: increase in air temperatures. 

However, it should be noted that the power company does not consider these risks as significant. It 

also outlines possible negative impacts on the grid’s output and efficiency rate that might came into 

play.50  

The awareness about climate-related risks is demonstrated by FGC UES by stressing the importance of 

climate factors in achieving the required level of grid reliability. Implementation of some innovative 

energy-saving technologies and improvement of the grid asset management efficiency improvement 

are specified as potential opportunities.51  

Inter RAO Group, a Russian leader in terms of carbon disclosures52, pays special attention not only to 

sustainable development goals in general but also to the climate agenda in particular by putting efforts 

to improve transparency and reliability of climate-related information for investors. Inter RAO 

elaborated in detail on climate-related risks and opportunities in the CDP report, highlighting the most 

important parts in the annual report. Inter RAO acknowledges the risk of emerging regulation and 

carbon pricing mechanism abroad and within the country. Additionally, the company identified the “Risk 

of the regulator adopting unfavorable tariff and balance decisions in relation to chronic physical shift 

in climate change” as originating from a physical impact of climate change (chronic changes to climatic 

conditions) but still relating to the market conditions resulting from the low-carbon transition. Climate 

opportunities are also mentioned by Inter RAO in the CDP report 2020, namely “(i) increase in carbon 

efficiencies and reduced energy consumption as a result of reduced water usage; (ii) increase in energy 

efficiencies as well as improvements in energy and resource-saving due to waste management 

recycling initiatives; (iii) upgrade of the Group's power plants as a result of the DPM scheme (Capacity 

Delivery Agreement)”53. 

Overall, research on Russian power companies suggests that two climate-related risks and 

opportunities are of paramount importance for them: the risk of emerging regulation on carbon 

emissions and the opportunity of renewables deployment that might turn into risk if the second 

supporting package is not approved by the government.  

                                                           

49https://www.cdp.net/en/formatted_responses/responses?campaign_id=70692136&discloser_id=85

4657&locale=en&organization_name=RusHydro+JSC&organization_number=16049&program=Investo

r&project_year=2020&redirect=https%3A%2F%2Fcdp.credit360.com%2Fsurveys%2F6sc15v4h%2F907

06&survey_id=68887525  
50 https://mosenergo.gazprom.ru/d/textpage/14/20/2020-11-10-prezentatsiya-dlya-wwf.pdf 
51 https://www.fsk-ees.ru/upload/docs/2019_AR_EN.pdf  
52 based on CDP score for the Climate Change Report in 2020 
53 Government Degree № 238, 13.04.2010 

 

https://www.cdp.net/en/formatted_responses/responses?campaign_id=70692136&discloser_id=854657&locale=en&organization_name=RusHydro+JSC&organization_number=16049&program=Investor&project_year=2020&redirect=https%3A%2F%2Fcdp.credit360.com%2Fsurveys%2F6sc15v4h%2F90706&survey_id=68887525
https://www.cdp.net/en/formatted_responses/responses?campaign_id=70692136&discloser_id=854657&locale=en&organization_name=RusHydro+JSC&organization_number=16049&program=Investor&project_year=2020&redirect=https%3A%2F%2Fcdp.credit360.com%2Fsurveys%2F6sc15v4h%2F90706&survey_id=68887525
https://www.cdp.net/en/formatted_responses/responses?campaign_id=70692136&discloser_id=854657&locale=en&organization_name=RusHydro+JSC&organization_number=16049&program=Investor&project_year=2020&redirect=https%3A%2F%2Fcdp.credit360.com%2Fsurveys%2F6sc15v4h%2F90706&survey_id=68887525
https://www.cdp.net/en/formatted_responses/responses?campaign_id=70692136&discloser_id=854657&locale=en&organization_name=RusHydro+JSC&organization_number=16049&program=Investor&project_year=2020&redirect=https%3A%2F%2Fcdp.credit360.com%2Fsurveys%2F6sc15v4h%2F90706&survey_id=68887525
https://www.fsk-ees.ru/upload/docs/2019_AR_EN.pdf
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Despite Russia’s propensity for thermal-driven energy generation, the launch of a RES supporting 

scheme – first supporting package (Decree No. 449 on the Mechanism for the Promotion of Renewable 

Energy on the Wholesale Electricity and Market – DPM scheme) in 2013 heralded an inception of the 

RES industry and a willingness of the government to underpin this process. The government aimed to 

provide incentives for the export-oriented growth of the Russian RES industry by introducing capacity-

based scheme, ignoring output-based schemes like Feed-in-Tariffs that better fit the purpose of 

decarbonization. The capacity-based supporting scheme guaranteed annual return for investors based 

on the bidding procedure. According to this scheme by the end of 2024, Russia’s installed solar capacity 

is planned to account for 1763 MW, whereas the wind capacity for 3331 MW54. Despite these limited 

RES-based installations compared to EU countries, the scheme has laid the foundation for development 

of production capacities for renewable energy and promoted domestic installations. At the moment, it 

remains to be seen whether the scheme will be prolonged by the second package. If a new program of 

contracts (DPM) for renewable energy by 2035 is not approved, the future of renewables is at risk. 

Another essential dimension for the analysis of climate-related risks is the emerging regulatory 

framework for carbon emissions in Russia. Currently, a new federal law on reduction of GHG emissions 

that will lay the foundation for emissions permit system and GHG reporting was supported by 

Government and submitted to the State Duma in February of 2021. The Ministry for Economic 

Development is responsible for the draft and it purports to divide the implementation process in two 

stages55. The first is supposed to introduce mandatory CO2 emissions reporting for the large emitters  

with more than 150,000 tonnes of emissions per year (after 2024 also for emitters with more than 

50,000 tonnes of emissions per year). Monitoring of emissions should be executed by the government. 

The second phase aims to introduce a framework for the Russian voluntary carbon market (including a 

permit system for direct emissions) that will enable private actors to sell and purchase carbon offsets56. 

This regulation might be of serious concern, driving upwards operational costs for power companies in 

Russia. 

 

                                                           

54 VYGON Consulting, Planned Wind and PV installation (cumulative) under current supporting scheme 
55https://www.economy.gov.ru/material/news/glava_minekonomrazvitiya_predstavil_na_zasedanii_pr

avitelstva_zakonoproekt_ob_ogranichenii_vybrosov_parnikovyh_gazov.html  
56 http://www.consultant.ru/cons/cgi/online.cgi?req=doc;base=PRJ;n=204690#06565745588257321  

https://www.economy.gov.ru/material/news/glava_minekonomrazvitiya_predstavil_na_zasedanii_pravitelstva_zakonoproekt_ob_ogranichenii_vybrosov_parnikovyh_gazov.html
https://www.economy.gov.ru/material/news/glava_minekonomrazvitiya_predstavil_na_zasedanii_pravitelstva_zakonoproekt_ob_ogranichenii_vybrosov_parnikovyh_gazov.html
http://www.consultant.ru/cons/cgi/online.cgi?req=doc;base=PRJ;n=204690#06565745588257321
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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 11. Steps for TCFD disclosure (Source: Carbon Trust, 2020). 



 

 | 26 

• 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 12.  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 12. 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 13. 

 

Figure 13. 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 power and utilities sector 

This section provides a practical example of how a power and utilities company can undertake 

its 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 sector, and 

is not inclusive or reflective of real companies. Sample financial figures are used.  

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 14. Sample longlist (Source: Carbon Trust, 2020, illustrative data). 

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 15. Example risk and opportunity scoring (Source: Carbon Trust, 2020, illustrative data). 

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

risk of higher temperatures reducing heating demand. This means that those risks should be 

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

Figure 16. Prioritisation of CROs (Source: Carbon Trust, 2020, illustrative data). 
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Step 3. Quantify the financial impact 

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

1. Risk of higher tax payable due to increased carbon tax rate 

a) Project carbon price. Extract Russian carbon price projections from climate scenario 

databases. The scenario databases where this data can be sourced from are: baseline 

(3°C scenario, or “current policies”) from SSP2-45, R5.2REF; transition (2°C scenario) 

from SSP1-26, R5.2REF57.  

 

Figure 17. Projected carbon price in two scenarios (Source: SSP database, 2020). 

 

b) Project the resulting impact on the financial metric. The financial metric is tax payable, 

and this step entails developing a specific calculation to calculate it. This could be Scope 

1 emissions * carbon price, where scope 1 emissions are found in companies’ 

environmental reports.  

                                                           

57   Link to KNMI database: https://dataplatform.knmi.nl/open-data-info/index.html 
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Figure 18. Projected tax payable by sample company in two scenarios  

(Source: Carbon Trust, 2020, illustrative data). 

c) Calculate the value-at stake. Value-at-stake is calculated as the difference in tax payable 

between a business as usual scenario (with no carbon tax) and the two climate scenarios.  

 

Figure 19. Projected value at stake from carbon price for a sample company 

(Source: Carbon Trust, 2020, illustrative data). 

2. Risk of lower demand for heating and foregone revenue due to temperature increase 

a) Project average temperatures. Extract Russian average temperature projections from 

climate scenario databases. This can be sourced from the KNMI database: the baseline 

(4°C scenario) can be RCP8.5, and the transition scenario (2°C scenario) can be RCP2.658.  

                                                           

58 Link to KNMI database: https://dataplatform.knmi.nl/open-data-info/index.html 
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Figure 20. Projected average Russian temperatures (Source: KNMI, 2021). 

b) Calculate the impact on the parameter. Understand the implications of rising 

temperatures to the power sector, from research. For example, temperature changes are 

proportional to changes in heating degree days (HDD), which can be converted into 

heating energy demand (kWh).  

 

Figure 21. Projected demand for heating energy (Source: Carbon Trust, 2020, illustrative data). 

c) Calculate the impact on revenue. This step requires developing a calculation for 

foregone revenue due to lower heating energy demand. For example, it can be calculated 

as kWh sold multiplied by energy selling price.  
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Figure 22. Projected revenue for a sample company (source: Carbon Trust, 2020, illustrative data). 

d) Calculate the value-at-stake. Value-at-stake can be calculated as the difference between 

business as usual (where temperatures do not increase) and the two scenarios.  

 

Figure 23. Value-at-stake to a sample power company from increased average temperatures 

(Source: Carbon Trust, 2020, illustrative data). 
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 Case studies 

This section was authored by EthnoExpert. 

To date, energy companies have made the most noticeable progress in disclosing climate-related data 

in line with TCFD recommendation compared to other sectors. According to the TCFD Status report 

2020, 42% of energy companies disclose the responsibilities of the Board of Directors for issues related 

to climate change, and 45% of companies reflect in their reports responsibilities at the management 

level. The energy industry has also attained the best result in disclosing in the “Strategy” category 

among other sectors: climate-related risks and opportunities (65%), impact on organization (54%), and 

resilience (15%). Around 39% of energy companies elaborated in detail on how climate-related risks are 

integrated into the wider system of risk-management, and 44% of the companies included disclosures 

on climate targets and pledges. Although much has to be done to improve the quality of climate-related 

disclosures, energy sector has demonstrated achievements with in the last Status Report 2020. 

 

Figure 24. Disclosure by sector (Source: TCFD Status Report 2020)59. 

According to EY’s analysis “Climate barometer”, the energy sector in a broad sense can also be 

considered as a best-performing sector in terms of coverage and quality. In most cases all 11 TCFD 

disclosure categories are presented in the reports60.  

Members of the TCFD Preparer Forum and some other companies have demonstrated good practices 

of TCFD disclosure, structured around four basic elements: Corporate governance, Strategy, Risk-

management and Metrics and targets. This is explored in detail below. To show what effective 

                                                           

59 https://www.fsb.org/wp-content/uploads/P291020-1.pdf 

60 https://assets.ey.com/content/dam/ey-sites/ey-com/en_us/topics/assurance/ey-climate-risk-

disclosure-barometer-2020.pdf 
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disclosures might look like this section provides an overview of TCFD elements integrated by ENEL, 

Acciona and Chubu Electric power group into business activities and annual reporting. 

Governance 

Chubu Electric power group (Chubu) provides an in-depth overview of its governance practices with 

respect to climate-related risks and opportunities. As shown in the Figure 18, it describes the 

capabilities of the board, specifying how it supports the development of a climate-related management 

plan.  

 

Figure 25. Governance structures related to climate change in Chubu 

(Source: Chubu Electric power group’s integrated annual report 2020, p. 27). 

Additionally, the company has integrated climate-related performance indicators into incentive 

schemes at the level of executive officers, who are entitled to monetary rewards for emissions 

reduction projects. Chubu also decided to go an extra mile by integrating climate-related remuneration 

into incentive schemes for staff. According to their CDP response, employees are entitled to the 

monetary rewards for excellent technology development relating to CO2 emissions reductions in 2019. 

Another example of aligning remuneration system with climate-related targets is introduced by Enel. 

As shown in Figure 19, this company incorporates climate objectives in incentive policies in both short 

term and long-term goals. 
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Figure 26. Remuneration system related to climate change in Enel 

(Source:  Enel, Open power for a brighter future – commitment to the fight against climate change, p. 17). 

Strategy 

For the element “Strategy” Chubu provides a comprehensive disclosure of its climate-related risks and 

opportunities in line with the chosen scenario, elaborating in more detail on financial impacts and their 

magnitude (Figure 27). Moreover, the company disclosed a detailed list of measures to mitigate 

climate-related risks. Although this disclosure might be improved by adding analysis under different 

time horizons, it thoroughly summarizes relevant risks and opportunities that affect particular financial 

drivers under different scenarios. 

 

Figure 27. Identified climate-related risks under two scenarios in Chubu 

(Source: Chubu Electric power group’s integrated annual report 2020, p. 29). 
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As shown in Figure 28, Enel is disclosing the information related to climate-related risks and 

opportunities and quantifying the financial impact on business and financial indicators. To improve the 

quality of future disclosures, Enel is working “to estimate the relationships between changes in physical 

variables and the change in the potential output of individual plants in the different categories of 

electricity generation technology”61 

Figure 28. Quantification of climate-related risks in Enel  

(Source: Enel, Open power for a brighter future – commitment to the fight against climate change). 

Adhering to the TCFD recommendation of using two scenarios, Chubu describes the impact of the 

organization’s transition strategy on its business model, taking into consideration a 2°C scenario (IEA’s 

“Sustainable development Scenario”). For the assessment of physical risks, a 4°C scenario (IPCC RCP 

8.5) is chosen.  

 

Figure 29. Climate related-impact on business model in Chubu 

(Source: Chubu Electric power group’s integrated annual report 2020, p. 28). 

                                                           

61 Enel (2019) ppen power for a brighter future – commitment to the fight against climate change. 
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Risk management 

Chubu has started disclosing how climate-related risks are integrated in the overall risk-management 

system. Given that the company is at the very beginning of its TCFD journey, it focuses more on the 

qualitative disclosures of managing and identifying practices for climate-related risks in the report. The 

risks and opportunities are identified and the responsibility to manage them is delegated to several 

departments that are risk/opportunity owners. 

“At Chubu, risk owners responsible for Companies, offices and departments clarify risks within the range 

of the next 10 years, dividing these risks operationally, evaluate risk frequency, extent and impact (from 

the viewpoint of cost, impact on human lives and health) and prioritize countermeasures according to 

risk management rules. Risks relating to climate change are subject to division of duties among multiple 

risk owners. Of these, information on risks associated with shifting trends in climate change regulations 

is collected and clarified by risk owners responsible to the Environmental Affairs & Regional Relations 

Office. For example, Chubu considers the following as transition risks: carbon tax that may be 

implemented under climate change related laws and regulations in the future, and the increase in 

operational cost due to the introduction of carbon pricing such as an emissions trading system. As for 

physical risks, Chubu accounts for the increase in restoration costs that may occur in the event of a major 

power outage due to any damage to transmission or distribution facilities, in the occurrence of 

unprecedented large-scale natural disasters such as typhoons.”62 

Metrics and targets  

Acciona is a good example in terms of metrics’ disclosure. It stands out from its peers, disclosing the 

whole range of emissions by scope (scope 1, 2, and 3). According to EY’s “Climate barometer”, 

disclosures on scope 3 emissions are limited in the energy sector, with room for improvement for the 

sector. In contrast, Acciona elaborated in detail on scope 3 emissions, breaking them down into 

different categories (Figure 30). Moreover, the company is providing historical data for emissions, 

simplifying comparative analysis against targets.  

                                                           

62 Retrieved from: Chubu Electric power group’s integrated annual report 2020. 
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Figure 30. Climate related-disclosures (scope 3) in Acciona (Source: Acciona Sustainability Report 2019, p.71). 

Following a decarbonization trend, power companies are setting ambitious targets, but just a small 

group of companies are doing that in accordance with the Science-based Target initiative (SBTi). For 

instance, Enel has made commitments to reduce CO2 emissions and become carbon neutral by 2050 

in line with the SBTi requirements (Figure 24). 

 

Figure 31. Climate related-targets (Scope 1) in Enel 

(Source: Enel, Open power for a brighter future – commitment to the fight against climate change p. 36). 

The phase-out of coal from power generation is one of the key dimensions for decarbonization in the 

power sector. As shown in figure 32, Enel is not only committed to reducing coal-based generation and 

installed coal capacity, but also disclosed at what pace and by what period in time the exposure to coal 
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generation plants will be reduced. Such certainty can address some of the investors’ concerns about 

security of energy supply. In fact, Enel reports that “the major decarbonization objectives of the plan 

will therefore be achieved thanks to an acceleration of renewables development as well as the 

progressive decommissioning of coal-fired plants. The objective is to achieve an entirely marginal level 

of coal generation by 2030, with a 74% decrease in production by 2022.”63 

 

 

 

 

 

 

 

  

 

  

 

Acciona specifies and evaluates risks in the short- and long- term based on probability and economic-

reputational consequence criteria. Figure 33 shows that changes in rainfall might have significant 

effects on generation.  

                                                           

63 Retrieved from Enel (2019) Open power for a brighter future – commitment to the fight against climate 

change. 

Figure 32. Gradual phasing-out of coal in Enel 

(Source: Enel, Open power for a brighter future – commitment to the fight 

against climate change. p.22). 
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 Opportunities for improvement 

Two pathways to reduce the magnitude of transition risks by means of decarbonisation have been 

identified: deep decarbonisation that implies fundamental restructuring of the electricity mix, and 

gradual decarbonisation that presumes minor alterations to the mix. For the former group of 

companies, which are operating predominantly in Europe, rapid transition from generation on fossil 

fuels to renewable energy is at the heart of the decarbonisation strategy that is also corroborated by 

phasing out of coal. Electrification of the heating sector and transport sector helps to seize the climate-

related opportunities for these companies, where the role of gas is limited to “a transition fuel”. 

Managing transition risks for companies would require high degree of transparency to dispel the fears 

of investors about drastic changes in business models. They have to enhance disclosures on ambitious 

decarbonisation targets and whether the results achieved are aligned with those targets in the section 

“Metrics and targets”. Moreover, more information is needed on how the achievement of quantitative 

and qualitative targets is linked to the incentive mechanisms and compensation policies.  To date, these 

links in the “Governance” section either are not disclosed or disclosed without specifying the 

contribution or weight of the climate-related component by the overwhelming majority of companies.  

Given the potential financial implications of a radical strategy change that includes fundamental 

restructuring, the quality of disclosures on disruption of the traditional model and changes to financial 

Figure 33. Impact of selected physical risks on financial indicators in Acciona 

(Source: Acciona Sustainability Report 2019, pp 71-72). 
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planning or reallocation of investments has to be improved in the “Strategy” section. More details on 

financial implications stemming from the transition strategy can be added to the reports. 

Coal exit strategies might result in enhanced vulnerability of groups that are reliant on coal industry. To 

placate a public uproar and to ensure smooth transition to a new low-carbon model, not compromising 

security of energy supply, these companies could enlarge on their phase-out plans.  

For those companies that are not opting to radically change their generation mix, phasing out of coal is 

not an option and they consider only slight decrease of its share in the electricity mix. An emphasis is 

placed on higher efficiency for thermal power plants and CCUS by these companies, mainly from Japan. 

Equally important, the leading role of gas and nuclear power for the purpose of greening the electric 

utilities’ business is stressed in the reports. Gradual energy transition from generation on fossil fuels to 

renewables differentiates these companies from those companies that fundamentally restructure their 

business-model. 

The application of scenario analysis is limited in the energy sector compared to other TCFD elements. 

Nevertheless, taking in consideration the gradual approach towards decarbonisation and loyalty to the 

traditional business model of utilities, these companies might need to demonstrate their ability to keep 

afloat under green transition scenarios in order to prove the resiliency of their strategy.   

Companies also have to enlarge on technical solutions and on the future investments in energy efficient 

and CCUS technologies. Ideally, it would be advisable to include into the report the technological 

strength in the form of own patent portfolio or R&D expenditures on these technologies. A few stories 

of successful application might also be of great assistance to investors. 
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 Key takeaways 

This section was authored by the Carbon Trust. 

Most of the environmental impact of power and utilities companies is in their upstream value chain, 

particularly where power generation is associated with fossil fuels such as coal and, to a lesser extent, 

natural gas. Therefore, as the world shifts away from fossil fuels as the dominant energy source, power 

and utilities companies are being forced to radically change their business models to adapt to 

renewable energy generation. This presents several opportunities, but also a growing share of transition 

risks. 

Relative to other sectors, power and utilities companies have a more mature understanding of their 

climate-related risks and opportunities, demonstrated through growing disclosures in their annual 

reports. This also true in Russia, where companies such as PJSC OKG-2, RusHydro, and InterRAO have 

disclosed relevant transition risks (including competition from renewables and changes in consumer 

preferences towards green energy), opportunities (including successful new technologies, increased 

grid efficiency, and benefits from government schemes to support clean energy), and physical risks 

(including the effects of temperature changes on distribution networks and the damages of extreme 

weather events). However, although this is being started by few European companies, the use of 

scenario analysis and financial quantification in Russian companies’ TCFD responses remains scant. 

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

utilities sector” 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’ Risk Management teams are typically involved in preparing TCFD 

disclosures. This explains the relative maturity of responses in this sector compared to others, and it 

suggests that the teams in charge of this may be well-equipped to respond positively to technical 

training and engagement on climate-related scenario analysis. 

Overall, the findings of this guide suggest that the power and utilities sector should continue to work to 

understand, disclose, and address climate-related risks and opportunities, due to their high exposure to 

transition and physical risks, and potential for opportunities. Due to the technical barriers in performing 

quantification and scenario analysis, increased knowledge sharing on TCFD know-hows and technical 

training on scenario analysis, such as what is provided on this guide, can help increase the integration 

of climate change considerations in companies’ risk management, strategic thinking, and long-term 

operations. 
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