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Executive Summary 1 

Climate-related disclosures by companies aim to provide relevant information to financial 2 
markets, investors, and a range of other stakeholders (such as clients, business partners, 3 
policymakers, supervisors, employees, and society) about the potential impacts of climate 4 
change on a company, as well as the consequences of the company’s activities and 5 
products on the planet’s climate.  Such disclosures help promote transparency around 6 
climate-related risks and opportunities and, if based on similar principles, contribute to 7 
comparability amongst companies.  They are also instrumental in assessing a company’s 8 
environmental claims and fighting greenwashing. 9 

Multiple standards and requirements for sustainability- and climate-related disclosures are 10 
being developed around the world.  One of the most influential is the Taskforce for Climate-11 
related Financial Disclosures (TCFD), which recommends climate reporting structured along 12 
four main pillars (governance, strategy, risk management, and target & metrics).  The TCFD 13 
framework is supported by over 3’100 institutions globally, and a growing number of 14 
countries have either advised or mandated its adoption over the next few years. 15 

In addition to TCFD, other influential initiatives notably include net-zero pledges to 16 
decarbonize financial activities, sustainable finance taxonomies providing a reference 17 
framework for classifying economic activities compatible with climate objectives, and 18 
science-based labels for eco-friendly saving products. The integration of climate and 19 
sustainability considerations alongside classical financial information is also in scope of the 20 
IFRS Foundation with its newly created International Sustainability Standards Board (ISSB). 21 

TCFD and other global initiatives play a key role in driving evolving standards for climate and 22 
sustainability disclosures, but they tend to be adopted by firms and institutions only on a 23 
voluntary basis.  Therefore, a growing number of jurisdictions have gone further and adopted 24 
specific regulations requiring mandatory climate-related disclosures for companies and 25 
financial products. 26 

Most disclosure standards notably require companies to provide detailed information on 27 
how they assess and manage climate-related risk.  This contributes in turn to the integration 28 
of climate considerations into the governance, strategy and Enterprise Risk Management 29 
(ERM) framework of companies, a developing area which this paper also touches on. 30 

It is hoped this paper will assist actuaries (and others) to understand the principles and 31 
leading practices for preparing climate-related disclosures, and how they can be used to 32 
inform risk management processes in relation to the impacts of climate change.   Using their 33 
specific skills and their professional judgment, actuaries will help companies, investors, 34 
policymakers, and society to better understand the risks involved and meet the disclosure 35 
standards and reporting requirements. 36 

While climate-related disclosures should reflect a company’s own business and regulatory 37 
environment, it is also hoped that in due course the various frameworks will become 38 
sufficiently standardised to facilitate comparisons across firms, industries, and countries. 39 

Just as importantly, companies will be able to leverage these disclosures to structure their 40 
climate strategy and governance, demonstrate their resilience to climate-related risk, and 41 
communicate in a transparent way how they contribute to building a more sustainable world.  42 
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Introduction 43 

As evidence of the devastating and irreversible effects of climate change accumulates year 44 
after year, countries around the world have embarked on a journey to manage climate crises 45 
and understand their effects, decarbonize their economies, and adopt more sustainable 46 
policies.  The financial system, which provides capital, credit, liquidity, and insurance to the 47 
real economy, is set to play a key role in this transformation and actuaries have the potential 48 
to play an important part in the process. 49 

Areas such as asset liability management, market-consistent valuation or risk-based 50 
solvency assessments were developed in response to the risk management challenges of 51 
recent decades.  They featured significant input from actuaries, and they have gradually 52 
become central parts of actuarial work, in addition to more traditional functions such as 53 
pricing and reserving.  Similarly, tasks like carbon measurement, which are currently alien to 54 
most actuaries, are set to become increasingly relevant to their work.  The actuarial 55 
profession has evolved over time to tackle many new risk management challenges, and the 56 
management of climate-related risk and opportunities is one more step in that process. 57 

Actuaries already have extensive responsibilities in the reporting of financial results and 58 
risks through things like financial condition reports and own risk & solvency assessments.  59 
In the future, they will also play a significant role in climate-related risk reporting, which is 60 
itself set to become increasingly integrated in traditional financial disclosures.  To do that 61 
effectively, actuaries will need to become literate in new areas as discussed in this paper, 62 
such as measuring scopes of emissions, modelling the impact of climate change on a 63 
company’s financial position and performance (including but not limited to natural 64 
catastrophes and financial assets)1, or understanding new taxonomy regulations and 65 
sustainability-related standards. They will also increasingly need to engage with other 66 
professional disciplines (such as engineers or hydrologists, for instance). 67 

Enterprise Risk Management (ERM) frameworks will need to evolve accordingly to include 68 
climate risk.  New metrics and measurement methods will be developed to measure climate-69 
related risk and inform companies’ key risk and performance indicators.  As a profession 70 
leading in numerical and financial literacy, actuaries have a key role to play in this.  For 71 
example, stress testing and scenario analysis are important tools to explore and understand 72 
the impacts of climate change, and they will feature prominently in climate-related risk 73 
management work performed by actuaries. 74 

Climate-related measurements incorporate emerging risks associated with significant 75 
uncertainties, and they cannot be performed solely based on a statistical analysis of 76 
historical data, or on the observation of current market prices.  They require actuaries to 77 
integrate forward-looking considerations, professional judgment, and an allowance for 78 
model risk.  Although this poses new challenges, it is in principle a continuation of the role of 79 
actuaries in measuring, managing, and reporting risks.  In addition to continuous education 80 
in the area of climate and sustainability risks, actuaries will need to collaborate closely with 81 
other scientists and experts in the course of fulfilling their risk and reporting duties in 82 
relation to climate change. 83 

This paper follows four earlier publications from the IAA Climate Risk Task Force and a joint 84 
publication by the IAA and the Working Group I of the Intergovernmental Panel on Climate 85 
Change. It focusses primarily on climate-related disclosures and how climate-related risk 86 
can be integrated into Enterprise Risk Management (ERM) practices.  Readers are advised to 87 
refer to earlier IAA publications which provide useful foundations: 88 

• Paper 1: Importance of Climate-Related Risks for Actuaries2; 89 

• Paper 2: Introduction to Climate-Related Scenarios3; 90 
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• Paper 3: Climate-Related Scenarios Applied to Insurers and Other Financial 91 

Institutions4; 92 

• Paper 4: Application of Climate-Related Risk Scenarios to Asset Portfolios5; and 93 

• Climate Science: A Summary for Actuaries; What the IPCC Climate Change Report 94 

2021 Means for the Actuarial Profession6 95 

The current paper does not cover the scientific basis of climate change.  It is assumed that 96 
basic scientific information, such as the climate-related effects of various scenarios related 97 
to greenhouse gas (GHG) emissions, is known or available from sources such as the 98 
Intergovernmental Panel on Climate Change (IPCC).  It is also assumed that, in countries in 99 
which a company operates, key policies impacting transition risk can be identified. 100 

This paper covers a wide range of potential users of disclosures in different countries 101 
around the world, but the primary focus is on financial services and in particular on 102 
insurance.  Individual users may wish to only consider the practices and requirements 103 
relevant to their specific circumstances and purposes. 104 

The paper was principally written during the first quarter of 2022.  The climate-related 105 
disclosure requirements and risk management standards are evolving rapidly.  Readers 106 
should anticipate that some of the examples used here will be superseded by others over 107 
time.  Illustrations in this paper are thus focused on the conceptual framework using 108 
available examples at the time of writing.  Changes in practice may mean that the details of 109 
which may not be appropriate for future applications. 110 

This paper is organized into five main sections: 111 

• Section 1 presents an analysis of the TCFD requirements; 112 

• Section 2 provides a summary of the other main international standards and initiatives 113 

which are involved in climate-related disclosures; 114 

• Section 3 gives an overview of the expectations around climate-related disclosures 115 

from selected regulators and supervisors around the world; 116 

• Section 4 introduces the integration of climate-related risk into existing ERM 117 

frameworks; and 118 

• Section 5 reviews a selection of examples for leading practices on climate-related 119 

disclosures, spanning a variety of companies and geographies. 120 

Accompanying this paper is a separate glossary7 of terms used.  The IAA will update this 121 
glossary as further papers on climate-related risks are developed.   122 
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1. Taskforce Climate-Related Financial Disclosures (TCFD) 123 

1.1 Introduction to TCFD 124 

In 2015 the G20’s Financial Stability Board8 formed the Taskforce for Climate-Related 125 

Financial Disclosures (the TCFD) based on the observation that companies were not 126 

recognising or disclosing a significant amount of risk that was contained in their balance 127 

sheets in respect of climate-related risks.  In 2017 the Taskforce produced their 128 

recommendation report9,setting out eleven recommended disclosures under four main 129 

pillars: 130 

Table 1: Recommendations and Supporting Recommended Disclosures 131 

 132 

Source: Figure 4 from Final Report Recommendations for the Taskforce on Climate-related Financial Disclosures.  133 

These recommendations have remained unchanged since their original publication and have 134 

become the most common basis for climate-related financial disclosures worldwide. 135 

The recommendations have an emphasis on opportunities as well as risks to balance out 136 

reporting.  Where there is risk for an organisation and the potential for change, there will be 137 

opportunities for businesses to profit if they are well prepared and have the appropriate 138 

foresight. 139 

The TCFD has continued its work publishing further guidance to the original 140 

recommendations in areas such as scenario analysis, risk management and metrics and 141 

targets.  Annual reviews are published.  The most recent annual review was published in 142 

October 202110.  At the same time the TCFD published revised guidance for certain sectors 143 

of the economy, replacing the original Annex published in 201711. 144 

In addition, further guidance was published on Metric and Targets describing recent 145 

developments in climate related metrics and the increasing focus on the transition to a low 146 

carbon economy12. 147 
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1.2 Who has Adopted TCFD? 148 

Many countries have announced TCFD aligned reporting requirements.  These jurisdictions 149 

include Brazil, the European Union, Hong Kong, Japan, the United Kingdom, Switzerland, New 150 

Zealand, Singapore, the Republic of China (Chinese Taipei) and South Korea. 151 

More than 3,100 companies worldwide have endorsed the TCFD recommendations since 152 

their publication in 201713.  Support for the recommendations has been growing year on year 153 

with over 1,000 organisations expressing support between the 2020 and 2021 reports.  154 

Supporting organisations cover USD27 trillion in market capitalisation and USD194 trillion in 155 

financial company assets. 156 

The TCFD Status Report for 202114 noted that the insurance sector significantly increased its 157 

average level of disclosure between 2019 and 2020 and is leading the way in terms of risk 158 

management processes. 159 

1.3 Breakdown of TCFD Pillars and Recommendations  160 

This section gives detail of the recommendations within each pillar of the TCFD 161 

recommendations.  It also discusses the additional guidance that has been provided by the 162 

TCFD.  There is additional guidance for all companies looking to disclose under the TCFD 163 

recommendations and guidance specifically targeted at different sectors such as banking, 164 

insurance companies, asset managers and asset owners. Asset owners include entities 165 

such as pension plans, insurance and reinsurance companies with significant investment 166 

portfolios, endowments and foundations who invest their assets either for their own behalf 167 

or on behalf of beneficiaries.  168 

1.3.1.  Governance 169 

The governance recommendations cover board level and management level oversight and 170 

management of climate related risks and opportunities. 171 

Board level recommendations and guidance focus on how the board is informed about the 172 

risks and opportunities, where responsibility sits, the frequency and content of reporting of 173 

climate risks and the monitoring of goals and targets. 174 

In respect of management the guidance suggests providing details of where responsibility 175 

for climate related issues sits and the reporting lines for those responsibilities and details of 176 

how management monitors climate related issues. 177 

The TCFD Governance pillar is silent on specific guidance for sub-sectors. 178 

1.3.2. Strategy 179 

The second pillar of the TCFD recommendations is Strategy. 180 

The recommendations focus on:  181 

• Identifying the risks and opportunities of climate related issues; 182 

• Assessing the impact of those risks and opportunities on business, strategy, and 183 

financial planning; and 184 

• The resilience of the organisation to different future climate scenarios. 185 
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The second recommendation includes disclosing the expected financial impacts on the 186 

company as well as key information on its plans for transitioning to a low-carbon economy 187 

(transition plans).  The third recommendation includes providing details of the impact of a 188 

scenario with global warming of 2oC or lower above pre-industrial averages. 189 

The 2021 TCFD Status Report notes assessing the impact of climate related risks and 190 

opportunities under different scenarios is an area with the lowest level of disclosure.  It is an 191 

area where companies have experienced the greatest challenges in deciding what and how 192 

to present the disclosures.  Translating scientific climate scenarios into real world impacts 193 

on a company’s business has proven to be a difficult task.  Each company will have specific 194 

assets, business processes and a customer profile that are exposed to climate-related risks 195 

and opportunities in different ways.  Each company will need to consider its own unique set 196 

of circumstances to understand the impacts of climate change and to be able to present an 197 

appropriate set of disclosures.   198 

To date a lot of guidance has been developed and published on how to develop appropriate 199 

scenarios.  It is also the area where actuaries are suitably qualified to provide significant 200 

input, particularly as the scenarios are likely to consider the long-term future projections 201 

involving a high level of uncertainty. Examples of guidance include the TCFD’s guidance on 202 

The Use of Scenario Analysis in Disclosure of Climate-Related Risks and Opportunities15 and 203 

Guidance on Scenario Analysis for Non-Financial Companies16 as well as the third paper 204 

from this series of papers on climate issues from the International Actuarial Association. 205 

As well as the level of warming assumed in each scenario the company will need to consider 206 

the timeframes over which the level of warming is considered.  For example, different 207 

scenarios may result in 2oC warming but may follow different paths.  Firstly, where 208 

mitigation actions and adaptation measures start early and are consistent across the 209 

timeframe of the projection, a so-called orderly transition.  Alternatively, a 2oC scenario may 210 

assume that mitigation activities only occur later within the scenario, a disorderly transition.  211 

Each example may achieve the same level of warming but the different paths to the 212 

outcome may result in significantly different impacts on society, the economy, and the 213 

company.   214 

Companies should consider how their own actions will impact the future outcomes of the 215 

company.  This section may also include information about areas where a company may be 216 

considering, or need to consider, changes to their business model driven by changes in 217 

climate-related risks.  This could include changes to the business model to take advantage 218 

of opportunities arising from climate change. 219 

Scenario analysis is an area where there is potential for significant variation in the 220 

presentation of the disclosures which will impact the comparability of the disclosures 221 

between entities.  Regulators and standard setters are aware of this issue.  It is possible that 222 

in the short term there will not be a great deal of comparability of disclosures.  However, 223 

over time regulators and other stakeholders may develop further guidance to make the 224 

disclosures more comparable.  This has been done for instance in Australia, with the 225 

publication of a framework of standardized assumptions for physical risk events (the 226 

Climate Measurement Standards Initiative, or CMSI17) developed through an industry-led 227 

collaboration between insurers, banks, scientists, regulators, reporting standard 228 

professionals, service providers and supporting parties. 229 
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The Annex to the TCFD recommendations provides further guidance for both financial and 230 

non-financial industries for the preparation of strategy disclosures.  231 

For insurance companies the supplemental guidance suggests providing information on 232 

their core businesses, products and services at business division, sector, and geographic 233 

levels.  It also suggests commenting on how the potential impacts influence client or broker 234 

selection, as well as on areas where products or competencies are under development such 235 

as insurance of green infrastructure, specialty climate-related risk advisory services and 236 

climate-related client engagement.  For insurance companies with significant exposure to 237 

weather-related perils, whether that is through the products it sells or through assets it 238 

holds, the guidance suggests that the company should consider disclosing a scenario 239 

assuming greater than 2oC of warming to show the impact of increasing climate-related risk. 240 

For asset managers and asset owners the supplemental guidance for this pillar 241 

recommends describing how climate-related risks and opportunities are factored into 242 

relevant investment strategies, how each product or investment strategy might be affected 243 

by the transition to a low-carbon economy, and how climate-related scenarios are used to 244 

inform investments in specific assets. 245 

For banks the supplemental guidance recommends describing significant concentrations of 246 

credit exposure to carbon-related assets. 247 

1.3.3. Risk Management 248 

The risk management pillar focusses on how an organisation identifies, assesses, and 249 

manages climate-related risks. This activity is likely to require a cross disciplinary group to 250 

identify risks from across a company and then identify actions to manage the risks. 251 

The recommendations include: 252 

• Describing the organisations processes for identifying climate-related risks; 253 

• Describing processes for managing those risks; and 254 

• Explaining how those processes are integrated into an organisation’s overall risk 255 

management. 256 

The guidance highlights the need to consider the significance of climate-related risks 257 

compared to other risks within the organisation when identifying climate-related risks. In 258 

describing how to manage climate-related risks it is suggested that the organisation 259 

includes details of how they make decisions to mitigate, transfer, accept or control the risks 260 

and how those risks are prioritised against other risks within the organisation. 261 

Actuaries will be able to advise on the development of physical climate-related risks over 262 

time and assist in identifying processes to manage those risks as they arise. 263 

Supplemental guidance is provided for financial sector organisations in respect of this pillar.  264 

For insurance companies that guidance suggests providing information on reinsurance as 265 

well as insurance risks and providing information based on geography, business division or 266 

product segment.  Risks include the physical risks from changing frequency and intensity of 267 

weather-related perils.  Transition risks are also explicitly mentioned relating to the changes 268 

in the value of insurable interests, changes in energy costs or enactment of carbon 269 

regulation.  Litigation risks are mentioned as well. Insurance companies are also likely to 270 
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have specific tools to manage climate-related risks.  Companies are encouraged to describe 271 

the nature of these tools along with the range of climate-related events considered.  272 

Actuaries will be well placed to describe the processes and expected outcomes in managing 273 

underwriting and asset risks in insurance companies and interpreting how these risks may 274 

develop over time.  This includes considering outcomes under specific scenarios. 275 

Supplemental guidance for asset owners and asset managers recommends describing 276 

engagement activity with investee companies to encourage better climate-related disclosure 277 

and risk practices.  It also suggests describing how material climate-related risks are 278 

identified, assessed, and managed for each product or investment strategy, as well as the 279 

positioning of the total portfolio with respect to the transition to a low-carbon energy supply, 280 

production, and use. 281 

Specific guidance is also provided for banks.  The guidance encourages banks to consider 282 

their climate related risks in the context of traditional risk categories such as credit risk, 283 

market risk, liquidity risk and operational risk.  Where banks are exposed to long term 284 

physical risks, for example in mortgage portfolios, actuaries will be able to bring their 285 

insurance modelling skills to shed light on the long-term development of the risks. 286 

1.3.4. Metrics & Targets 287 

The Metrics and Targets pillar focusses on the metrics used to assess and manage relevant 288 

climate-related risks and opportunities in line with the strategy and risk management 289 

processes. Recommendations include disclosure of Scope 1, Scope 2 and if appropriate 290 

Scope 3 greenhouse gas (GHG) emissions (see the Glossary for the definitions and 2.2 on 291 

Net zero initiatives for more information on Scopes).  It is recommended that emissions are 292 

calculated in line with the GHG Protocol methodology.  Further details of the GHG Protocol 293 

are given below in section 2.2. 294 

The 2021 updates to the guidance removed the materiality condition on Scope 1 and 2 295 

emissions.  Scope 3 emissions will still be subject to materiality.  Scope 3 emissions, which 296 

include investments and (on an optional basis) insurance contracts, are often harder to 297 

assess consistently as they rely on data sources external to the company. 298 

The final recommendation within the Metrics and Targets pillar is to describe targets to 299 

manage climate-related risks and opportunities.  Targets can include GHG emissions, water 300 

usage, energy usage as well as other measures.  It is suggested organisations should 301 

include whether the target is absolute or relative, timeframes over which the target applies, a 302 

base year for measurement and any key performance indicators to assess progress against 303 

targets over time.  Targets are often long term in nature.  Actuaries can assist in developing 304 

targets by assessing the long-term impact of actions needed to achieve the target. 305 

In 2021 the Taskforce published Guidance on Metrics, Targets and Transition Plan18.  This 306 

document provides more guidance around characteristics of effective climate-related 307 

metrics, effective climate-related targets, and effective transition plans. 308 

Additional guidance is provided for both financial and non-financial organisations. 309 

For insurance companies the supplemental guidance suggests insurance companies should 310 

provide aggregated risk exposures to weather related catastrophes of their property 311 

business by relevant jurisdiction.  It is also recommended that insurance companies 312 
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describe the extent to which their underwriting activities are aligned to a well-below 2oC 313 

scenario.  Finally, it is suggested to disclose the weighted average carbon intensity or GHG 314 

emissions associated with commercial property and specialty lines of business.  Many of 315 

the metrics being produced will be informed by the actuarial function at insurance 316 

companies.  Actuaries will be able to assist in the measurement and target setting around 317 

these metrics. 318 

Supplementary guidance for asset owners and asset managers recommends describing the 319 

metrics used in each fund or investment strategy, investment decisions and monitoring, and 320 

the extent to which assets, funds and investment strategies are aligned with a well below 321 

2°C scenario (also indicating which asset classes are included). Emissions should be 322 

calculated in line with the Global GHG Accounting and Reporting Standard for the Financial 323 

Industry developed by the Partnership for Carbon Accounting Financials (PCAF19) or a 324 

comparable methodology. 325 

Following the 2021United Nations Climate Change Conference in Glasgow (COP26) and the 326 

increasing awareness of carbon reduction initiatives an increasing number of companies are 327 

setting net zero targets for their business, see section 2.2 below for more detail.  These net 328 

zero targets will be disclosed within this section of the TCFD disclosures along with interim 329 

targets and progress towards achieving the medium- and long-term targets.  330 

2. Other Main Climate-Related Disclosure Initiatives 331 

Many initiatives have been developed over the last ten years on climate- and sustainability-332 

related disclosures after the introduction of the Principles for Sustainable Insurance by the 333 

United Nations in 2012.  Since the introduction of the TCFD recommendations in 2017, the 334 

new disclosure requirements usually build upon the TCFD guidance and its four pillars.  335 

Some frameworks cover climate issues as part of larger sustainability-related disclosures.  336 

The next sections present an overview of some key international disclosure requirements. 337 

2.1 UN Principles for Sustainable Insurance (PSI) 338 

The Principles for Sustainable Insurance (PSI) were introduced by the United Nations 339 

Environment Programme Finance Initiative (UNEP FI) during the United Nations Conference 340 

on Sustainable Development (also known as the Rio+20 Summit) in 2012.  Initially, 26 341 

insurance and reinsurance companies signed the PSI. As of March 2022, the PSI have 342 

around 120 signatories. 343 

Each signatory commits to four overarching principles to promote sustainable insurance 344 
activities: 345 

• Principle 1: To embed in their decision-making environmental, social and governance 346 

issues relevant to their insurance business; 347 

• Principle 2: To work together with clients and business partners to raise awareness of 348 

environmental, social and governance issues, manage risk and develop solutions; 349 

• Principle 3: To work together with governments, regulators, and other key stakeholders 350 

to promote widespread action across society on environmental, social and governance 351 

issues; and 352 
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• Principle 4: To demonstrate accountability and transparency in regularly disclosing 353 

publicly their progress in implementing the Principles. 354 

Principles are however not legally binding.  For each Principle, several possible actions are 355 
proposed, however each signatory might choose its own actions to reflect its own 356 
interpretation. 357 

Signatories should disclose annually their progress in implementing the Principles, but PSI 358 
does not impose a specific format for this disclosure.  Some companies have replaced the 359 
PSI disclosures requested by Principle 4 with a global sustainability report to limit 360 
redundancies with other frameworks.  Some examples include AXA, Generali and Zurich. 361 

2.2 Net Zero Initiatives 362 

Carbon neutrality means purchasing carbon reduction credits equivalent to emissions 363 
released.  It does not feature an explicit requirement for emissions reduction to have taken 364 
place, nor does it always include greenhouse gases other than CO2.  The net zero concept 365 
goes further as it requires reducing emissions as much as possible and balancing the 366 
residual emissions through carbon removal credits.  Net zero also considers greenhouse 367 
gas emissions overall20 and is a target for all emissions in an organisation’s value chain.   368 

Greenhouse gas (GHG) emissions, also known as carbon emissions and often reported as 369 
CO2e (CO2 equivalent21) are categorised into three groups or 'Scopes' by the most widely 370 
used international accounting tool, the GHG Protocol: 371 

• Scope 1 – direct emissions from company-owned and company-controlled resources. 372 

In other words, emissions released to the atmosphere as a direct result of a set of 373 

activities, at a firm level; 374 

• Scope 2 – indirect emissions from the generation of purchased energy from a utility 375 

provider. In other words, all greenhouse gas emissions released in the atmosphere 376 

from the consumption of purchased electricity, steam, heat, and cooling; and 377 

• Scope 3 – a consequence of the activities of a company but occurring from sources 378 

not owned or controlled by the company. Some examples of Scope 3 activities are 379 

extraction and production of purchased materials, transportation of purchased fuels 380 

and use of sold products and services, financing, investments, and insurance of 381 

emissions-intensive activity. 382 

‘Net zero’ is achieved when the amount of carbon being emitted is cancelled out by the 383 
amount that is removed.  This means reducing existing emissions as much as possible as 384 
well as actively removing greenhouse gases from the atmosphere.  This can be done 385 
through what are known as carbon sinks, i.e., things that absorb more carbon from the 386 
atmosphere than they release (like oceans, forests, and soil such as peatland and 387 
permafrost) or through Carbon Capture and Storage (known as CCS). 388 

Carbon offsets are what provide the ‘net’ in net zero to match whatever emissions cannot be 389 
reduced in other ways.  Businesses, governments, or individuals pay someone else to either 390 
reduce their emissions or to permanently remove greenhouse gases from the atmosphere.  391 
Once an organisation’s emissions are reduced as far as possible and its remaining 392 
emissions are removed from the atmosphere, then the organization is said to have achieved 393 
net zero. 394 

For financial institutions and investors, emissions from financing, insurance, and 395 
investments (included in Scope 3) will generally outweigh emissions from the firm’s own 396 
operations (Scope 1 and 2).  For the financial sector, net zero targets that exclude Scope 3 397 
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will have little real-world impact or credibility.  Even within Scope 3, decisions on what assets 398 
and sources of emissions to account for need to be carefully considered, as material 399 
exclusions from reporting could be considered greenwashing22. 400 

Calculating Scope 3 emissions is complex and presents difficulties. However, understanding 401 
the upstream and downstream climate impacts and opportunities for a company or an 402 
investment is essential to understanding climate-related investment risks and opportunities.  403 
One issue is double counting of emissions, which can occur where, within a single portfolio 404 
with allocations to assets across the market, there are holdings for multiple companies in 405 
the same supply chain.  Multiple counting for the emissions of the same company can also 406 
occur when a company uses multiple forms of financing (e.g., equity and debt) and 407 
insurance. 408 

A focus solely on a company’s own current carbon emissions can drive particular 409 
behaviours. For example, public companies or investors may be tempted to sell their highest 410 
emitting assets, reducing their own emissions while at the same time having no impact at all 411 
on global emission levels as the assets they have sold are acquired by other players in the 412 
financial system (such as private equity or hedge funds).  Forward-looking metrics can help 413 
identify investments that may not be low carbon today but where companies are taking 414 
action to decarbonise and have credible commitments, targets and plans in place.  Metrics 415 
and methodologies are still developing and expected to standardise over time, with some 416 
areas better developed than others.  Reinsurance metrics for example are less developed 417 
although organisations and firms are collaborating to develop suitable approaches.23 418 

The year 2021 saw the launch of a multitude of world-wide net zero initiatives.  The global 419 
Race to Zero24 campaign aims to mobilise actors outside of national governments to join the 420 
Climate Ambition Alliance25 to accelerate the necessary transformation to reach the goals of 421 
the Paris Agreement and stabilise the global temperature rise at 1.5°C.  The campaign 422 
focusses on rallying support from cities, regions, businesses, investors, and higher 423 
education institutions. 424 

In the lead up to the COP2626 climate conference in 2021, the Glasgow Financial Alliance for 425 
Net Zero (GFANZ27), backed by Race to Zero, developed a global coalition of leading 426 
financial institutions committed to accelerating the decarbonisation of the economy.  The 427 
net zero initiatives include: 428 

• Net-Zero Banking Alliance (NZBA28) 429 

• Net Zero Asset Managers initiative (NZAM29)  430 

• Net-Zero Asset Owner Alliance (NZAOA30) 431 

• Paris Aligned Investment Initiative (PAII31) 432 

• Net-Zero Insurance Alliance (NZIA32), which was launched during COP 26 433 

• Net Zero Financial Service Providers Alliance (NZFSPA33) 434 

• Net Zero Investment Consultants Initiative (NZICI34)  435 

Each net zero initiative requires organisations to demonstrate and accelerate their 436 
commitment to decarbonising the global economy, reporting annually on their activities and 437 
the outcomes they have achieved.  Key challenges include effectively implementing an 438 
organisation’s net zero commitment and monitoring their emission reductions against their 439 
targets.  Many companies' and countries’ plans heavily rely on the use of technologies that 440 
are still under development and on the future scaling up of things like CCS, as well as on 441 
assumptions on carbon sinks that may not be supported by current evidence. 442 
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The Partnership for Carbon Accounting Financials (PCAF) has developed data and 443 
methodologies that actuaries should find useful to include in developing net zero initiatives.  444 
PCAF is a Dutch-based industry-led partnership who aims to facilitate transparency and 445 
accountability of the financial industry to the Paris Agreement.  It partners with the NZAOA 446 
and the NZIA. 447 

2.3 The International Sustainability Standards Board of the IFRS Foundation 448 

As part of the five-year strategy review required by the IFRS Foundation Constitution, the 449 
IFRS Foundation Trustees published a Consultation Paper on Sustainability reporting in 450 
September 2020 to “assess the demand for global sustainability reporting standards and for 451 
the Foundation involvement”35. 452 

The Trustees noted an urgent need to improve the global consistency and comparability in 453 
sustainability reporting.  The IFRS Foundation’s Constitution was revised in November 2021 454 
to create a new standard setting body within the IFRS Foundation, the International 455 
Sustainability Standards Board (ISSB).  According to the Constitution36, this new board 456 
“develops IFRS Sustainability Disclosure Standards acknowledging the importance of their 457 
interoperability with other reporting initiatives that address broader information needs of 458 
other parties”. 459 

The strategic direction of the ISSB will be defined by the following principles as set out by 460 

the Trustees: 461 

• Focus on enterprise value: the ISSB should focus on information that is material to 462 

investor’s decisions, i.e., on sustainability matters that create or erode enterprise value; 463 

• Climate priority: the ISSB should cover sustainability matters globally but must 464 

prioritise climate-related reporting in the beginning; 465 

• Build upon existing frameworks such as the TCFD and the standard prototype set out 466 

by the five leading standard-setters37; 467 

• Follow a ‘building blocks’ approach to provide a globally consistent and comparable 468 

sustainability reporting baseline, while also providing flexibility for specific 469 

requirements from key jurisdictions, such as the European Union or the United States. 470 

The Trustees also set up two working groups: the Multilateral Working Group (MWG) and the 471 
Technical Readiness Working Group (TRWG).  The former is expected to gather multiple 472 
stakeholders to create an expert consultative committee advising the ISSB, while the latter is 473 
focus on providing technical recommendations for consideration by the ISSB. 474 

In November 2021 during the COP26 held in Glasgow the TRWG presented their first two 475 
deliverables: 476 

• The General Requirements for Disclosure of Sustainability-related Financial 477 

Information (General Requirements Prototype), which sets out the general principles 478 

and the framework that an entity must follow when disclosing sustainability matters to 479 

investors as part of an entity’s general purpose financial reporting, based on the four 480 

TCFD pillars (Governance, Strategy, Risk Management, and Metrics and Targets see 481 

section 2.3); and 482 

• The Climate-related Disclosures Prototype, which sets out the information that an 483 

entity would need to provide for a user to assess each of the four pillars. 484 

The Climate Prototype acknowledges that the exposure to, and the effects of, climate-485 
related risks and opportunities would differ considerably between industries and thus 486 
proposes industry-specific reporting metrics on top of a series of cross-industry metrics.  487 
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The cross-industry metrics are largely inspired by the previous work performed by the 488 
Climate Disclosure Standard Board 38. 489 

For the insurance sector, the industry-specific disclosure topics and the corresponding 490 
metrics and targets are presented in the table below: 491 

Table 2: Industry-Specific Disclosure Topics and the Corresponding Metrics and Targets 492 

Disclosure topic Metric / target 

Incorporation of Environment, 
Social and Governance (ESG) 
factors in Investment 
Management 

Total invested assets by industry and asset class 

Description of approach to incorporation of ESG factors 
in investment management processes and strategies 

Policies designed to 
incentivise responsible 
behaviour 

Net premiums written related to energy efficiency and 
low carbon technology 

Discussion of products and / or features that incentivise 
[…] environmentally responsible actions and / or 
behaviours 

Environmental risk exposure Probable Maximum Loss of insured products from 
weather-related natural catastrophes 

Total amount of losses attributable to payments from 
natural catastrophes 

Description of approach to incorporation of 
environmental risks into the underwriting process for 
individual contracts and the management of firm-level 
risks and capital adequacy 

According to the General Requirements Prototype, materiality should be defined in line with 493 
IAS 1.7, i.e., information is deemed material if omitting, misstating, or obscuring it could 494 
reasonably be expected to influence decisions that the primary users of general-purpose 495 
financial reports make based on those elements.  496 

 According to the TRWG, an entity’s impacts on society, the environment and climate change 497 
are material if these elements might impact future cash flows of the company over the 498 
short-, medium- or long-term.  The TRWG also recognises that materiality is dynamic since 499 
an entity’s circumstances can change over time.  Sustainability- and climate-related 500 
information that is not material today might become material at a future reporting date.  501 
Therefore, materiality needs to undergo a periodic review. 502 

In March 2022 the ISSB took one step further with the publication of two exposure drafts: 503 

IFRS S1 General Requirements for Disclosure of Sustainability-related Financial Information 504 

and IFRS S2 Climate-related Disclosures.  These drafts are largely inspired on the work of 505 

the TRWG. Most of the changes brought by the ISSB focus on enhancing consistency with 506 

the IFRS Framework and internationalizing the metrics suggested by the TRWG. The IFRS 507 

Foundation has published a summary of main changes brought39 and a comparison between 508 

IFRS S2 Climate-related Disclosures with the TCFD Recommendations40.  These exposure 509 

drafts are open for comments until July 2022 through the IFRS Foundation usual processes. 510 

2.4 Taxonomies of Sustainable Activities 511 

A sustainable finance taxonomy is a classification tool for helping investors and companies 512 
to make informed investment decisions based on a reference framework of sustainable 513 
economic activities.  Taxonomies aim to provide market clarity on what is sustainable in 514 
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terms of green or social issues. In doing so they also help to fight greenwashing and 515 
exaggerated claims from companies and financial product providers. 516 

Green taxonomies may for example establish criteria to assess whether assets or economic 517 
activities are ultimately aligned with a specific climate transition pathway (for instance a rise 518 
of global temperature well under 2oC, in line with the 2015 Paris Agreement).  By 519 
comparison, transition or ‘brown’ (harmful) taxonomies are meant to provide criteria and 520 
methodologies assessing the transition paths of companies operating in traditionally high-521 
emission sectors.  Debates around the classification of transitional activities typically 522 
revolve around natural gas (a fossil-fuel energy, but a marginal improvement over coal-523 
generated electricity) and nuclear power plants (in principle mostly carbon-free but 524 
producing long-term toxic waste). 525 

Most taxonomies are developed by sovereign states or regional hubs (e.g., EU, ASEAN), with 526 
some taxonomies also developed at the initiative of the private sector (e.g., in Canada), of 527 
academia (e.g., in Japan) or by non-governmental institutions (e.g., Climate Bonds Initiative).  528 
As of March 2022, green taxonomies are already in place in the EU, China, Russia, Malaysia, 529 
Mongolia, Bangladesh, as well as through the Climate Bonds Initiative.  Several other green 530 
taxonomies are in development, notably in Chile, Singapore, South Africa, the ASEAN, the UK, 531 
and Mexico.  Transition taxonomies are also being considered in the EU, Canada, and 532 
Japan41.  To date no ‘brown’ or harmful taxonomy has been developed yet (although this is 533 
being considered by the EU Taxonomy Platform42). 534 

The growing number of sustainable finance taxonomies and their differences in use-cases, 535 
geographical and sectoral coverage, and eligibility criteria may bring confusion and 536 
fragmentation to the market43.  Harmonisation and standardisation have started, though.  537 
For example, in July 2020 the EU and China launched a working group with the aim of 538 
developing and publishing a Common Ground Taxonomy.  Work started on a UK taxonomy, 539 
in June 2021 with the aim to publish in 2022.  This UK taxonomy will build on existing 540 
international taxonomies, including the EU Taxonomy.  As of March 2022, major greenhouse 541 
gas emitting countries such as the USA and India have not yet announced any plan to 542 
develop or adopt a sustainable finance taxonomy. 543 

Insurers and other financial services companies can be users and subjects of such 544 
taxonomies in multiple ways, as can be illustrated with the EU Taxonomy which includes six 545 
environmental objectives. (The EU Taxonomy is presented in more detail in section 3.1.1)  546 
From 2022, the EU Taxonomy regulation already includes mandatory disclosures for large 547 
companies for the first two objectives (climate change adaptation and climate change 548 
mitigation) under the Non-Financial Reporting Directive (NFRD), and for financial products 549 
providers under the Sustainable Finance Disclosure Regulation (SFDR).  Insurers are in 550 
scope as large holders of capital and institutional investors (having to report a green asset 551 
ratio), as underwriters for non-life and reinsurance for the climate adaptation objective 552 
(having to report a green premium ratio), and as life insurers reporting under EU Taxonomy-553 
alignment when selling investment products labelled as green or promoting sustainability. 554 

Actuaries are likely to play a major role in calculating green premium ratios in accordance 555 
with sustainable finance taxonomies. They may also be involved in determining green asset 556 
ratios for insurers, banks, and asset managers.  The actuarial profession is well placed to 557 
support the multiple challenges that will arise in such classification work regarding data, 558 
methodologies, aggregation and how to apply professional judgment in cases of uncertainty. 559 

2.5 Climate and Sustainability Disclosures for Financial Products 560 

Investors have traditionally focused on four dimensions when investing in a financial product: 561 
risk (volatility, default), return, liquidity/availability, and duration. On top of these features, both 562 
individual and institutional investors are now gradually considering a financial product’s 563 
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sustainability, focusing on Environmental (including Climate), Social and Governance 564 
dimensions in their investment decisions.  Therefore, issuers and distributors increasingly 565 
communicate on the sustainability characteristics of the products they sell to cover the 566 
growing demand from investors.  Some players have however taken advantage of the lack of 567 
a clear framework and of buyers’ interest for sustainable features to promote investments 568 
with limited ESG dimensions as sustainable, which can amount to greenwashing. 569 

 Several initiatives have been developed internationally to fight greenwashing by enhancing 570 
transparency and consistency on the information available to investors, not only about the 571 
positive effects of a financial product but also on any adverse impacts on climate or social 572 
matters.  These initiatives apply to both issuers and distributors of financial products, as 573 
misleading information can lead to reputation and litigation risks.  Among these initiatives, the 574 
European Union and the United Kingdom are among the most mature and build on their 575 
respective sustainable finance taxonomies (see previous section 2.4). 576 

The SFDR (Sustainable Finance Disclosure Regulation) Directive of the European Union has 577 

introduced three categories for financial products based on their sustainability assessment.  578 

In particular, the European Commission has decided to create two separate categories to 579 

distinguish between products that promote a certain level of sustainability and products 580 

whose primary objective is to be sustainable. 581 

The SFDR Directive defines a set of mandatory sustainability criteria to be disclosed as part 582 

of the pre-contractual information and consistently over time on a regular and timely basis.  583 

The SFDR Directive and its integration within the European Green Deal framework is also 584 

addressed in section 3.1.1. 585 

Since leaving the European Union in January 2020, the United Kingdom authorities are 586 

working on building their own regulatory framework.  The Financial Conduct Authority (FCA) 587 

issued Discussion Paper DP21/4 in November 2021 on Sustainability Disclosure 588 

Requirements and investment labels.  While recognising the need for consistency between 589 

the UK and EU frameworks to favour cross-border activities and allow the different 590 

stakeholders to build on their past efforts, the FCA wants to develop their own sustainability 591 

requirements. 592 

The UK product classification would tentatively include five product categories split into two 593 

broader groups: 594 

• Three categories of sustainable assets depending on the alignment to the UK 595 

taxonomy and the products of the investments; and 596 

• Two categories of assets that are not considered sustainable, including ‘responsible’ 597 

products which might have some sustainable characteristics. 598 

The following table presents the correspondence between the European and UK categories. 599 
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Table 3: Correspondence Between the European and UK Product Categories 600 

UK European Union SFDR 

Not promoted as sustainable Products that do not consider 
sustainability factors (Article 

6) 
Responsible 

Sustainable - transitioning Products that promote 
sustainability factors (Article 

8) 

Sustainable - aligned Products with sustainable 
objectives (Article 9) 

Sustainable - impact 

2.6 Taskforce for Nature-related Financial Disclosures (TNFD) 601 

Nature and climate are inextricably linked.  Biodiversity is affected by climate change (e.g., 602 
dying coral reefs) and, through the ecosystem services it supports, biodiversity also makes 603 
an important contribution to both climate change mitigation and adaptation (e.g., forests as 604 
carbon sinks, mangroves as natural dikes against coastal floods).  Biodiversity loss and 605 
climate change are both driven by human activities and mutually reinforce each other.  606 
Consequently, conserving and sustainably managing biodiversity is critical to addressing 607 
climate change and nature-related disclosures deserve a mention in this paper. 608 

The Dutch Central Bank De Nederlandsche Bank (DNB), was the first financial supervisor to 609 
highlight biodiversity as a material risk for the financial sector in its landmark publication 610 
‘Indebted to Nature’44 (June 2020).  An initiative to establish a Taskforce on Nature-related 611 
Financial Disclosure (TNFD) was then announced in July 2020 by a coalition of partners 612 
including Global Canopy, UNDP, UNEP Finance Initiative and WWF, supported by financial 613 
institutions like AXA, BNP Paribas, DBS Bank, Rabobank, First Rand, Yes Bank, Storebrand, as 614 
well as the governments of France, the Netherlands, Switzerland, and the UK. 615 

The TNFD officially launched in June 2021.  It aims to provide a framework for organisations 616 
to report and act on evolving nature-related risks and to support a shift in global financial 617 
flows away from nature-negative outcomes and toward nature-positive outcomes.  The 618 
TNFD estimates that more than half of the world’s economic output is moderately or highly 619 
dependent on nature.  However, financial institutions and companies currently do not have 620 
the information to understand how nature impacts their financial performance (and how 621 
their own activities impact nature) or the financial risks that may arise from how their 622 
organisation itself impacts nature.  Ideally, better information would ultimately allow 623 
financial institutions and companies to incorporate nature-related risks and opportunities 624 
into their strategy and decision-making processes. 625 

The TNFD will not create a new disclosure standard but build upon the structure and 626 
foundation of the TCFD to avoid repetition and maximise the prospects of accelerated 627 
market adoption.  The aim is for the two frameworks to be comprehensive in their coverage 628 
of climate and nature-related financial risks, and complementary in their usability and 629 
adoption (although the TNFD is expected to be more complex due to its broader scope).  35 630 
Taskforce Members are working to develop the TNFD Framework and a group of over 100 631 
institutions support the work of the Taskforce as part of the TNFD Forum.  The TNFD 632 
published a beta version of its framework for consultation in March 2022, with plans to 633 
finalise it in 202345. 634 
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3. Selected National Regulations on Climate-Related Disclosures 635 

TCFD (section 1) and other global initiatives (section 2) play a key role in driving evolving 636 
standards for climate and sustainability disclosures.  However, so long as they remain purely 637 
voluntary, they tend to be mainly adopted by a select group of large financial institutions, 638 
including insurance companies.  Therefore, a number of countries have gone further and 639 
started adopting specific regulations requiring mandatory climate-related disclosures (in 640 
several cases aligned or compatible with TCFD).  This section aims to provide a (non 641 
exhaustive) overview of such national regulations. 642 

3.1 Europe 643 

3.1.1. European Union 644 

The European Union has set a comprehensive framework for climate and sustainability 645 
reporting.  This framework is driven by three main regulations of the European Parliament on 646 
taxonomy, disclosure, and benchmarks. 647 

Taxonomy 648 

The taxonomy regulation46 “establishes the criteria for determining whether an economic 649 
activity qualifies as environmentally sustainable for the purposes of establishing the degree 650 
to which an investment is environmentally sustainable.”  The taxonomy regulation 651 
represents a major effort to harmonise the criteria to qualify as green investments across 652 
the European Union. 653 

The regulation sets six environmental objectives to assess whether an economic activity is 654 
environmentally sustainable: 655 

i. Climate change mitigation; 656 

ii. Climate change adaptation; 657 

iii. The sustainable use and protection of water and marine resources; 658 

iv. The transition to a circular economy; 659 

v. Pollution prevention and control; and 660 

vi. The protection and restoration of biodiversity and ecosystems. 661 

To be considered as sustainable according to the EU taxonomy, economic activities must 662 
contribute significantly to at least one of these objectives, do no significant harm to others 663 
and respect minimum human rights and labour standards.  Compliance on the first two 664 
objectives must be disclosed from 2022 onwards.  Assessment of the remaining four 665 
objectives is planned for 2023.  666 

Disclosure 667 

The disclosure regulation47 “lays down harmonised rules for financial market participants 668 
and financial advisers on transparency with regard to the integration of sustainability risks 669 
and the consideration of adverse sustainability impacts in their processes and the provision 670 
of sustainability related information with respect to financial products”48. 671 

In particular, insurers and pension fund managers will need to disclose on their websites 672 
information about their policies on the integration of sustainability risks in their investment 673 
decision‐making process (Article 4).  They will also need to clearly state as part of their pre-674 
contractual information the way sustainability risks are integrated into their investment 675 
decisions and mention whether the financial product include any sustainability features.  676 
This regulation also adds specific disclosure requirements for products that are advertised 677 
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as promoting environmental or sustainable characteristics (Article 8) and products that have 678 
sustainable investment as their main objective (Article 9). 679 

These standards are expected to enter into force in January 2023. 680 

Benchmark 681 

The benchmark regulation49 sets a list of requirements for benchmark administrators, either 682 

based in the European Union or offering benchmarks within the Union.  This regulation was 683 

amended in 2020 to introduce new disclosure requirements relating to the ESG 684 

characteristics of the benchmark underlying assets.  685 

Moreover, two climate-related labels have been introduced, to support climate-focused 686 

investment strategies through the use of labelled benchmarks: 687 

• the EU Climate Transition Benchmarks (CTB); and 688 

• the EU Paris-Aligned Benchmarks (PAB). 689 

These benchmarks have strict eligibility criteria such as reducing carbon intensity by 30% 690 
(EU CTB) or 50% (EU PAB) compared to the investable universe, activity exclusions and a 691 
minimum 7% year on year self-decarbonisation.  The EU CTB and EU PAB labels are 692 
automatically withdrawn if a benchmark does not align with its trajectory for two 693 
consecutive years. 694 

Role of Actuaries 695 

The regulations are of particular interest to actuaries as they may be involved in: 696 

• Assessing whether financial products held and commercialised, and in particular 697 

assets backing unit linked contracts are environmentally sustainable according to the 698 

European taxonomy; 699 

• Providing inputs relating to the principal adverse sustainability impacts of financial 700 

products held and commercialised, and in particular assets backing unit-linked 701 

contracts; and 702 

• Building and maintaining financial benchmarks. 703 

On top of these three main regulations, the revision of Directive 2009/138/EC50 on Solvency 704 
II proposed by the Commission sets new requirements on insurers and reinsurers by 705 
introducing climate-related scenarios on their Own Risk Solvency Assessment report (see 706 
also section 4.3 for more details).  This is another area where actuaries are expected to play 707 
a prominent role. 708 

3.1.2. UK 709 

In 2020 the UK government announced mandatory climate governance and reporting 710 
requirements across the entire economy, banks51, asset managers52, pension schemes53, 711 
insurers54 and companies.  All organizations will need to implement a framework covering 712 
the recommendations of the TCFD and then disclose their activities annually, beginning with 713 
the largest in 2021/22.  714 

The government’s intention is for all market participants to be reporting by 2024/25.  The UK 715 
Treasury in 2020 published an indicative path for increasing the coverage of disclosures 716 
coordinated across seven categories of organisation: listed commercial companies; UK-717 
registered companies; banks and building societies; insurance companies; asset managers; 718 
life insurers and FCA-regulated pension schemes; and occupational pension schemes. 719 
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Figure 1: Climate Governance and Disclosure 720 

 721 

Source: Interim report of the UK’s Joint Government-Regulator TCFD Task Force, Nov 2020 722 

From January 2022, FCA-regulated asset managers and asset owners must disclose how 723 

they take climate-related risks and opportunities into account in managing investments.  724 

They also must make disclosures about the climate-related attributes of their products.55 For 725 

smaller firms, these rules come into effect from 1 January 2023. The first public disclosures 726 

in line with these requirements must be made by 30 June 2023.  727 

Legislation comes into force in April 2022, requiring all UK registered companies with over 728 

500 employees and £500 million in turnover to disclose climate-related financial 729 

information.  Pension schemes with assets over £1bn are required to describe the extent to 730 

which their assets are aligned with the Paris Agreement to scheme members from October 731 

2022.  These changes are in addition to the Government proposals that will require, from 732 

2023, financial institutions and listed companies to publish transition plans that consider the 733 

Government's net zero commitment, or to provide an explanation if they have not done so.56 734 

3.1.3. Switzerland 735 

In May 2021, the Swiss Financial Market Supervisory Authority (FINMA) amended its 736 
circulars to include the mandatory disclosure of climate-related financial risks for its largest 737 
banks and insurers, based on the TCFD recommendations57.  The consequences of climate 738 
change could pose significant financial risks for financial institutions in the longer term and 739 
large Swiss banks and insurance companies are now required to inform the public 740 
adequately about their climate-related risks, providing both qualitative and quantitative 741 
information. 742 

In November 2021, the Federal Council further recommended that financial market players 743 
use comparable and meaningful climate indicators to create transparency in financial 744 
products and client portfolios.  It specifically highlighted the example of implied temperature 745 
indicators to provide a straightforward understanding of how financial products can be 746 
classified in terms of their impact on the climate.  The Federal Council also instructed the 747 
Federal Department of Finance to propose by the end of 2022 how financial market 748 
legislation could be amended regarding transparency to avoid greenwashing58. 749 
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In March 2022, the Swiss government (Federal Council) also launched a consultation on 750 
mandatory climate reporting by all large Swiss companies, which includes the binding 751 
implementation of the TCFD recommendations.  This implementation is expected to take 752 
place from 2024 for the 2023 financial year59. 753 

In addition, most large Swiss financial institutions rely on access to the EU market and 754 
hence need to comply with EU climate and sustainability regulation (see section 3.1.1).  755 
Switzerland is an example of how smaller countries may need to follow regulatory initiatives 756 
from their bigger neighbors and financial partners.  757 

3.2 North America 758 

3.2.1. United States of America 759 

The National Association of Insurance Commissioners (NAIC) has asked insurers with more 760 
than $500 million worth of premium revenue to produce an annual Insurer Climate Risk 761 
Disclosure Survey, analyzing the insurer’s financial exposures to climate change and its 762 
responses to those risks.  TCFD reports may be submitted in lieu of this Survey.  However, 763 
this request is only mandatory for insurers of a certain size and in States like California, 764 
Connecticut, Minnesota, New Mexico, New York, or Washington State.  The California 765 
Department of Insurance collects and makes publicly available responses to the NAIC 766 
Survey60. 767 

Several further federal and State climate disclosure initiatives are underway in the USA: 768 

• U.S. Securities Exchange Commission (SEC): In March 2022, the SEC Chair announced 769 

a proposal for mandatory climate reporting rules for listed companies61, with 770 

similarities to TCFD. The proposal would require companies to disclose a range of 771 

information on climate-related risks, as well as their greenhouse gas emissions (Scope 772 

1 and Scope 2, with the need to disclose Scope 3 emissions if they are material). The 773 

phase-in period for emission disclosures ranges from 2024 to 2026, and assurance 774 

requirements for certain categories are also foreseen. 775 

• Department of the Treasury: In May 2021, President Biden issued an Executive Order 776 

on Climate-Related Financial Risks.  The Executive Order notably asks the Secretary of 777 

the Treasury to present a plan for improving climate-related disclosures. 778 

• New York State Department of Financial Services (NYDFS): In November 2021, NYDFS 779 

issued their Guidance for New York Domestic Insurers on Managing the Financial 780 

Risks from Climate Change62, detailing expectations related to insurers' management 781 

of the financial risks from climate change.  On public disclosure, the Guidance states 782 

that all insurers should publicly disclose how climate-related risks are integrated into 783 

their corporate governance and risk management, including the processes used to 784 

assess whether these risks are considered material. 785 

• State of California: The California Department of Insurance asked in January 2016 all 786 

insurance companies doing business in California to voluntarily divest from thermal 787 

coal enterprises (such as coal-fired power plants)63.  It also required insurers with 788 

more than $100 million worth of annual premium revenue to publicly disclose their 789 

investments in oil, gas, and coal companies held as of 31 December 2015.  In April 790 

2021, proposed legislation was introduced64, which would require California-based 791 

business entities with over $500 million in annual revenue to annually disclose their 792 

climate-related financial risks in accordance with the TCFD recommendations. 793 
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3.2.2. Canada 794 

Multiple levels of the Canadian government have issued reports and commitments in 795 
support of clearer and more consistent climate disclosure, which currently remains voluntary 796 
for companies and financial institutions. 797 

In October 2021, the Canadian Securities Administrators (CSA) published proposals65 that 798 
would introduce climate-related disclosures for public companies in line with the TCFD 799 
standards.  The CSA is seeking to mandate that issuers disclose their greenhouse gas 800 
(GHG) emissions and the related risks or explain why those disclosures are not needed.  801 
Additionally, the proposals call for companies to spell out their governance for overseeing 802 
climate-related risks; their strategy for tackling material risks and opportunities created by 803 
global warming; their approach to risk management; and the specific metrics and targets 804 
used in assessing climate-related risks.  The proposed rules are not expected to take effect 805 
before the end of 2022. 806 

In April 2022, Canada’s federal government released its annual budget which includes a 807 
number of measures aimed at achieving a net zero economy, as well as a plan to require 808 
federally regulated financial institutions to report on climate-related financial risks66.  The 809 
Office of the Superintendent of Financial Institutions (OSFI) will consult with banks and 810 
insurers on developing climate disclosure guidelines that adhere to the TCFD framework, 811 
with a goal gradually phase in reporting requirements from 2024. 812 

3.3 Asia/Pacific  813 

3.3.1. People’s Republic of China & Hong Kong Special Administrative Region 814 

China adopted multiple regulations in 2021 to support its climate change agenda, both at the 815 
national and local government level.  Of particular interest for this paper are the Guidelines 816 
on Environmental Information Disclosure for Financial Institutions, issued by the People’s 817 
Bank of China in July 202167.  These Guidelines clarify the principles, form and frequency of 818 
the reporting, and content elements that financial institutions should follow in the process of 819 
preparing climate and environmental disclosures. 820 

The Guidelines on Environmental Information have similarities to TCFD and notably require 821 
financial institutions to disclose: 822 

• Environment-related governance structures, policies, and systems;  823 

• Environment-related products and services innovation; 824 

• Environmental risk management processes; 825 

• A quantitative analysis of environmental risks through scenario analysis; 826 

• The impact of environmental factors on the financial institution; and 827 

• The environmental impacts of their investment, financing, and insurance underwriting 828 

activities, as well as the impact of their own operations. 829 

In April 2021 the People’s Bank of China, the National Development and Reform Commission 830 
and the China Securities Regulatory Commission jointly issued a new version of their Green 831 
Bond Endorsed Project Catalogue. The new version of this taxonomy: 832 

• Unified and expanded the scope of green bond-endorsed projects: 833 

• Added green projects for carbon dioxide capture, utilisation, and storage; and 834 

• Eliminated the ‘clean’ utilisation of fossil fuel projects such as coal in the scope of 835 

support, to achieve convergence with international standards. 836 
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Overall, China has launched three different taxonomy initiatives: 837 

• The Green Bond Endorsed Projects Catalogue; 838 

• The Green Industry Guiding Catalogue, which is mandatory for sustainable financing 839 

purposes; and 840 

• The Technical Report on SDG (UN Sustainable Development Goals) Finance 841 

Taxonomy, a classification system with impact assessment and reporting criteria for 842 

finance and investment activities that can make a substantial contribution to at least 843 

one SDG, while avoiding significant harm to the others. 844 

The Chinese central bank has implemented the Green Finance Evaluation Plan for Banking 845 
Financial Institutions since July 2021.  The scope of the evaluation has been expanded 846 
incrementally. In addition to green credit, green bonds have been added, and the evaluation 847 
results will be included in prudential management tools such as the rating of financial 848 
institutions by the central bank.  Many local governments have also issued their own 849 
initiatives on green finance. 850 

In Hong Kong, the Monetary Authority issued draft guidance in July 2021 indicating that 851 
authorised institutions (i.e., banks, restricted license banks and deposit-taking companies) 852 
should make climate-related disclosures aligned with the TCFD recommendations.  The 853 
Hong Kong Exchange also published guidance to listed issuers on climate-related 854 
disclosures in November 202168, incorporating certain key recommendations of the TCFD.  855 
Hong Kong’s Green and Sustainable Finance Cross-Agency Steering Group has announced 856 
plans for mandatory TCFD-aligned climate-related disclosures by 2025. 857 

3.3.2. Japan 858 

Japan’s Financial Services Agency (JFSA) introduced climate-related disclosures into 859 
Japan’s Corporate Governance Code in June 2021. The Code is not legally binding, and the 860 
disclosures were recommended on a ‘comply-or-explain’ basis. 861 

Climate-related disclosures will be mandatory for large Japanese companies from April 862 
2022, where companies listed on the Tokyo Stock Exchange Prime Market will be required to 863 
comply with mandatory climate-related risk disclosure requirements aligned with the TCFD 864 
recommendations.  After fiscal year 2023, the JFSA intends to expand the disclosure 865 
requirements to cover all companies that submit annual securities reports. 866 

Japan currently has the highest number of supporters for the recommendations released by 867 
the TCFD, ahead of the UK and the USA69.  This is in part linked to the establishment of the 868 
Japan TCFD Consortium in May 2019 at the initiative of leaders of the industry and 869 
academia.  Through a series of dialogues between the financial and non-financial sectors, 870 
the Consortium furthers discussion on effective and efficient corporate disclosure of 871 
climate-related information and their use by financial institutions70. 872 

3.3.3. Australia 873 

Various organisations in Australia have released guidance and recommendations on climate 874 

related disclosures for specific sections of the economy: 875 

• The Australian Prudential Regulatory Authority (APRA) published a Prudential Practice 876 

Guide CPG 229 Climate Change Financial Risks (in November 2021 for banks, insurers, 877 

and superannuation trustees to consider their climate change risks71;  878 
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• The Corporate Governance Council of the Australian Stock Exchange released revised 879 

Principles and Recommendations in February 2019, which encourage listed companies 880 

with exposure to climate change risk to adopt the TCFD framework72; and 881 

• The Climate Measurement Standards Initiative (CMSI), a collaboration between 882 

climate scientists, insurers, and the finance sector, provides Australian banks, financial 883 

institutions, and insurers with technical guidance on how to assess the risk of climate-884 

related damage to buildings and critical infrastructure from extreme weather events. 885 

However, none of the reporting requirements are currently mandatory and none of the main 886 
regulatory organisations have announced plans to introduce mandatory reporting.  887 
Published guidance often includes a ‘comply or explain’ principle. 888 

The Actuaries Institute of Australia has also published an Information Note on climate-889 

related risks for Appointed Actuaries preparing Financial Condition Reports73.  Further detail 890 

on this Information Note was included in the third paper in this series, Climate-Related 891 

Scenarios Applied to Insurers and Other Financial Institutions. 892 

3.3.4. New Zealand 893 

In September 2020 the Minister for Climate Change announced that the New Zealand 894 

government would introduce legislation to require the financial sector to report on climate-895 

related risks. The companies that will be required to disclose are large banks, large 896 

insurance companies, investment funds with more than NZD1 billion under management, all 897 

listed equity and debt issuers on the New Zealand stock exchange and crown financial 898 

institutions with greater than NZD1 billion under management. 899 

Legislation to require the disclosures was passed by the government in October 202174.  The 900 

New Zealand External Reporting Board (XRB) is charged with designing the disclosure 901 

standard which is to be based on the TCFD recommendations.  XRB are expecting to publish 902 

final disclosure standards in December 2022 with the first disclosures likely to be required 903 

for reporting periods starting in or after January 202375. 904 

3.4 Commonalities between National Frameworks 905 

When comparing climate disclosure regulations between countries, two overarching themes 906 
can be identified: 907 

• The mandate for financial companies to publish climate-related disclosures, aligned or 908 

compatible with the TCFD framework; and 909 

• The existence of sustainable finance taxonomies, which provide a common reference 910 

framework to classify which economic activities can be considered sustainable. 911 

The following table summarizes how these requirements apply as of March 2022 for the 10 912 
jurisdictions with the highest insurance premiums written worldwide (based on premium 913 
data compiled by OECD including reinsurance, listed alphabetically). 914 
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Table 4:  Summary of Requirements as of March 2022 for 10 Jurisdictions 915 

Jurisdiction Mandatory TCFD 
disclosures 

Sustainable Taxonomy 

Bermuda No No 

Canada Recommended only In discussion 

European Union Yes (TCFD compatible) Yes 

India No No 

Japan Yes (2022) In discussion 

People’s Republic of China Recommended only Yes 

Republic of China (Chinese 
Taipei) 

Yes (2023) No 

South Korea Recommended only Yes (non-binding) 

United Kingdom Yes (2021-2025) In development 

United States Proposed No 

4. Climate-Related Risk as Part of Enterprise Risk Management 916 

This section introduces how climate-related risk can be integrated into a financial 917 
institution’s Enterprise Risk Management (ERM) framework.  This is specifically relevant for 918 
climate-related disclosures, as most disclosure standards and regulations (notably TCFD) 919 
require detailed information on how climate-related risk is assessed and managed.  920 
Conversely, financial institutions with strong climate-related risk management may take 921 
advantage of public disclosures to showcase their best practices.  Please note that a more 922 
complete description of climate-related risk management goes beyond the scope of this 923 
paper and that we only offer selected considerations here. 924 

4.1 Governance 925 

Enterprise Risk Management (ERM) is the approach whereby large organisations manage all 926 
of their risks and opportunities in an integrated, holistic way. It is referred to in the IAIS’s 927 
Insurance Core Principle 16 (Enterprise Risk Management for Solvency Purposes) which 928 
sets out supervisory expectations of how insurers coordinate their risk management, 929 
strategic planning and capital management processes.  In this context, climate-related risks 930 
are conceptually no different from other risks.  Physical and transition risks will materialise 931 
through traditional risks categories, such as increased insurance risk or the depreciation of 932 
asset values. 933 

The integration of climate-related risks into an organisation’s general ERM framework 934 
generally falls into two broad categories, depending on which department initiated the 935 
process within the organization: 936 

• If the work is initiated by the risk management department, it will naturally follow the 937 

classical risk management process to identify, assess, control, mitigate and monitor 938 

emerging risks, with a corresponding disclosure in the general risk report or Own Risk 939 

and Solvency Assessment (ORSA) report; or 940 

• If it is initiated by a dedicated ESG taskforce or committee, the work will generally be 941 

organised along a cross functional structure aligned with or inspired by TCFD, with 942 
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focus on how the company’s governance enables the oversight, assessment and 943 

management of climate-related risks and opportunities. 944 

The European Insurance and Occupational Pensions Authority (EIOPA) sets the typical 945 
example for managing climate-related risk under a traditional risk framework.  EIOPA 946 
recommends the integration of emerging ESG and climate-related risks in the existing 947 
prudential framework of insurers76.  This requires insurance companies to consider climate 948 
and sustainability risks across all areas: the calibration of the risks; the design, distribution, 949 
and prudential treatment of products; and the integration of sustainability risks in their 950 
governance and risk management framework.  In this approach, the reporting normally 951 
follows the ORSA or risk report structure, with specific mention of the strategy and 952 
governance structure for climate-related risks. 953 

Alternatively, several companies have launched a dedicated climate-related risk and ESG 954 
taskforce structured along the recommendations of the TCFD (i.e., Governance, Strategy, 955 
Risk Management, and Metrics & Targets).  Some companies even go as far as to establish 956 
a specialised ESG committee under the board, in parallel with risk and audit committees. 957 
(This special committee may also have as its main goal a target for reaching net zero within 958 
a given time horizon.)  Typical organisational examples are described in the 2020 guidance 959 
document issued by the UK Climate Financial Risk Forum (CFRF)77. 960 

Both governance models (either through the existing ERM and risk framework, or at the 961 
initiative of a dedicated taskforce) are possible and can, in principle, be deployed 962 
successfully.  However, in practice, confusion or internal conflicts can arise regarding who is 963 
responsible for which aspect of climate-related risk, or due to the various internal functions 964 
having a different agenda or priorities.  To minimize these risks, financial institutions can 965 
build a target operating model for climate and ESG risks, with a clear allocation of 966 
responsibilities and decision-making. 967 

In the UK, the Financial Conduct Authority (FCA) and the Prudential Regulation Authority 968 
(PRA), as an example, require the establishment of an effective governance that ensures 969 
understanding, oversight and accountability for financial risks arising from climate change.  970 
Governance arrangements should promote a strong understanding of the risks at source 971 
and a consistent approach to ensure that climate-related risks are identified, assessed, and 972 
accepted at the right levels throughout the organisation. 973 

Based on these considerations, an effective climate-related risk governance may include the 974 
following elements (the list is not intended to be exhaustive): 975 

• Effective climate-related risk oversight from the board, including notably: 976 

- ‘Fit and proper’ requirements and training to make sure the board understands 977 

climate-related risks and is competent to address them; 978 

- The inclusion of climate-related risks in the company’s overall risk appetite; 979 

- A clear ‘tone from the top’ and specific climate targets; 980 

- Variable remuneration rules which include a link to climate objectives; 981 

• Appropriate and detailed allocation of climate-related risk responsibilities for executive 982 

management, including a link with variable remuneration; 983 

• Clear roles, responsibilities, and accountability across all three lines of defense, 984 

• Internal controls embedded into all relevant processes covering risk identification, 985 

assessment, acceptance or approval, monitoring, and reporting; 986 
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• Up-to-date risk framework and policies for the relevant traditional risk types through 987 

which climate-related risks materialise; and 988 

• Continuous education and awareness-building to develop climate-related risk 989 

understanding at all levels of the organisation. 990 

4.2 Monitoring Climate-Related Risk Exposure and Materiality 991 

Financial institutions, including insurance companies, have three main areas of focus for 992 
sustainability and climate-related risk: their investments (own and managed assets); their 993 
lending and underwriting activities; and their own operations.  Investments and underwriting 994 
are the most material aspects compared to own operations, although a company’s own ESG 995 
practices can also be relevant to their overall reputation. 996 

Investments are generally most exposed to climate transition risks, linked to policy, social 997 
and technological changes which can potentially materialise at any moment.  For instance, 998 
the demand for oil and natural gas may be negatively impacted by new regulatory or market 999 
incentives to conserve energy or use alternative energy sources in combating climate 1000 
change. This in turn would negatively impact the supply chain related to the energy industry.  1001 
Physical risk channels can also result in asset loss and Asset-Liability Management (ALM) 1002 
impacts due to climate-related perils, particularly affecting asset classes such a properties 1003 
and commodities. 1004 

Monitoring the exposure and risk materiality for investments may start with a market 1005 
analysis to identify which assets could be most affected by climate change.  To do so, 1006 
companies may use a scoring system based on internal analysis, on external data and 1007 
ratings (including using existing taxonomies where appropriate, see section 2.4), or a 1008 
combination thereof.  Financial institutions can also leverage such scores to identify 1009 
opportunities and set targets on green and sustainable investments (in absolute amounts or 1010 
as a percentage of total assets). 1011 

For underwriting, relevant risk metrics generally include the physical impact on policyholders 1012 
and on liabilities. They can be assessed, for instance, with the Probable Maximum Loss for 1013 
different perils and using holistic scenarios and stress-tests results.  For climate 1014 
opportunities, companies can monitor the premiums for green products (in absolute 1015 
amounts or as a percentage of total premiums), using definitions of sustainable products 1016 
based on international standards and taxonomies. 1017 

Table 5: Example of Risk Measurement Characteristics 1018 

Climate Risk 
Type 

Impact Likelihood Velocity 
Response 
Maturity 

Physical / 
Transition / 

Litigation 

Expected or 
scenario-based 

effects on 
assets and 
liabilities 

Potential for 
risk to occur 

Speed of 
impact (short-, 

medium- or 
long-term) 

Evaluation of 
controls and 

response plans 
to mitigate risk 

Not all climate-related risks may be already modeled in a company’s risk framework.  For 1019 
example, in Europe Solvency II’s Standard Formula does not currently include wildfires.  1020 
Financial institutions need to estimate how material unmodelled climate risks may be and 1021 
whether they should be gradually integrated in the modelled risks. 1022 

Using adequate data and modelling granularity constitutes a further challenge for climate-1023 
related risk exposure and materiality assessments.  For physical risks, high-resolution 1024 
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geolocation may be necessary to distinguish between high-risk and safer assets.  For 1025 
transition risks, broad asset classes in existing risk models can be refined into relevant 1026 
sectors and subsectors.  For example, within the energy sector, economic activities can be 1027 
split between fossil fuels and renewables to allow for a differentiated risk assessment. 1028 

Finally, model risk is another area of focus, as climate-related risk often requires assembling 1029 
various physical and financial models which may operate under different sets of 1030 
assumptions.  The design of such integrated assessment models involves numerous explicit 1031 
and implicit trade-offs between analytical tractability, accuracy, and model compatibility. 1032 

The next two sub-sections offer further considerations inspired by the inclusion of climate-1033 
related risk scenarios in ORSA (Own Risk Solvency Assessment) in the EU, and by various 1034 
regulatory climate stress tests. 1035 

4.3 Climate-Related Risk Scenarios in ORSA (EU Directive) 1036 

An insurance company’s ORSA can be defined as the regular exercise during which the 1037 
company analyses whether its overall solvency requirements would still be met under 1038 
several stress scenarios specifically defined and calibrated based on the company own risk 1039 
profile, exposure, and appetite. 1040 

For insurers subject to EU regulation, ORSA is defined by article 45 of the Solvency II 1041 
Directive78.  The ORSA forms part of Solvency II Governance ‘Second Pillar’.  The results of 1042 
the assessment should be presented to the administrative, management or supervisory 1043 
body.  These results shall also be communicated to the national supervisory authorities.  1044 
The ORSA supervisory report is thus one of the elements of the regular supervisory 1045 
reporting. 1046 

Since Solvency II came into force in 2016, some insurance companies in the EU have started 1047 
including some climate scenarios in their ORSA, although there was no specific obligation of 1048 
doing so.  As part of its 2021 review of the Directive, the European Commission has now 1049 
recommended to companies to include climate scenarios in their solvency assessment79. 1050 

Under the amended Directive, insurance companies with material exposure to climate 1051 
change risks, both physical and transition, are required to include at least two long term 1052 
climate-related scenarios in its ORSA based on two global temperature increase trajectories 1053 
(one below 2°C, and one equal or higher than 2°C). 1054 

These changes in the European regulation raise several challenges for insurance companies 1055 
and to actuaries, as described in the Consultation Paper and guidance80 published by EIOPA 1056 
in December 2021. 1057 

Materiality: Insurance companies need to assess whether climate change risks are material, 1058 

i.e., whether their “omission or misstatement could influence the decision-making or 1059 

judgement of the supervisory authorities”81.  To do so, insurance companies need to 1060 

consider possible impacts on both sides of the balance sheet, including capital 1061 

requirements.  Materiality assessment should consider the impact, probability, and time 1062 

horizon of an adverse situation. 1063 

Time horizon: Insurers should assess their exposure to material climate change risks using 1064 

at least two climate scenarios.  The time horizon of these scenarios must be long enough 1065 

not to underestimate a company’s exposure since the consequences of climate change risks 1066 

might arise later.  1067 

Climate change risk factors: Insurers will need to translate each climate scenario into 1068 

concrete risk factors to measure their risk exposure.  For example, for a given climate 1069 

scenario insurers will need to estimate the frequency and severity of flood episodes to 1070 

measure their exposure to increasing natural catastrophe risk. 1071 
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4.4 Regulatory Climate Stress Tests 1072 

Regulatory climate stress tests also form part of financial institutions’ climate-related risk 1073 
management toolkit.  No company may rely solely on external and irregular stress testing 1074 
exercises for the inclusion of climate-related risk into their ERM framework, but such 1075 
exercises serve as important checkpoints and learning exercises.  Regulatory climate stress 1076 
tests help raise awareness of climate-related risks, including with the company’s board and 1077 
executives.  They drive financial institutions to better understand climate-related risk drivers 1078 
and to initiate or improve their inclusion in risk management frameworks and processes.  1079 
They allow companies to take stock of their climate-related risk management capabilities 1080 
and assess their progress, providing in the process potential references for future 1081 
improvements in models, data, and disclosures.  They can also be used to start carefully 1082 
exploring the company’s business strategy and risk appetite and to role-play future 1083 
management actions to address climate-related risk. (Of course, as a company’s approach 1084 
to climate-related risk matures over time, their ERM framework will likely require climate 1085 
stress tests that differ from, and go beyond, such standard regulatory exercises)82. 1086 

A growing number of supervisory authorities have either conducted, are in the process of 1087 
conducting, or have announced plans to conduct climate stress testing exercises.  They are 1088 
summarized in the next Table. 1089 

Table 6: Main Regulatory Climate Stress Tests to Date for Banks, Insurers and Pension 1090 
Funds 1091 

Country United Kingdom France The Netherlands 

Supervisory 
authority 

PRA / Bank of 
England 

ACPR / Banque de 
France 

DNB 

Year 2021 (prev. 2019) 2020 2018 

Participants 
Largest banks and 

insurers 
Banks and insurers 

(voluntary) 

Banks, insurers, and 
pension funds 

(voluntary) 

Risks included 
Physical, transition, 

litigation 
Physical, transition Transition only 

Projection horizon 
30 years (physical 

risks 60 years) 
30 years 5 years 

Scenarios 3 (built on NGFS) 4 (built on NGFS) 3 

Supervisory 
authority 

ECB Bank of Canada APRA 

Year 2022 2021 2021 

Participants Banks 
6 large banks and 

insurers (voluntary) 
Major banks 
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Country United Kingdom France The Netherlands 

Risks included Physical, transition Transition only Physical, transition 

Projection horizon 
30 years 30 years 30 years 

Scenarios 3 (built on NGFS) 
4 (mostly built on 

NGFS) 
2 (built on NGFS) 

In its 2021 Stress Testing Programme, the Reserve Bank of New Zealand (RBNZ) also 1092 
included a climate scenario involving three large storms to test the resistance of the five 1093 
largest general insurers83. 1094 

In the European Union, EIOPA launched in April 2022 a simplified stress test exercise for 1095 
pension funds which includes transition risk from climate change84, based on the disorderly 1096 
transition scenario developed by the NGFS and with an instantaneous shock on pension 1097 
funds’ initial balance sheet.  For insurers, a climate stress test exercise is planned by EIOPA 1098 
for its upcoming 2024 stress testing cycle, with potential discussions to hold it earlier in 1099 
202385. 1100 

4.5 The Roles Actuaries Can Play in Climate-Related Risk Management 1101 

Actuaries can be involved in multiple ways in climate-related risk management, both for 1102 
specific firms and in the wider context of financial stability discussions.  Within their 1103 
traditional role, they will primarily help assess climate-related risks, opportunities and 1104 
financial impacts on liabilities, assets, and capital requirements.  They contribute not only to 1105 
the quantification of climate-related risks in the context of existing risk frameworks, but also 1106 
working in multi-disciplinary teams to develop new approaches to monitor and mitigate 1107 
emerging climate-related risks – notably in the design, computation, and analysis of climate-1108 
related risk scenarios. 1109 

Regarding the impact of climate-related risk on liabilities, actuaries can assess the expected 1110 
or scenario-based increase or decrease of premiums, claims, expenses and reserves due to 1111 
climate change factors (from both physical and transition risk).  Specific loadings for 1112 
climate-related risk may be considered.  For emerging climate perils, actuaries can 1113 
incorporate expertise from other fields like meteorology and geology86.  Other modelling 1114 
issues such as sea-level rise and coastal erosion are also call for more academic attention.  1115 
For mortality and morbidity, consideration may be given to the effect of temperature 1116 
increases and heat waves and to the consequences of climate change on human health87.  1117 
The previous IAA paper of the same series Climate-Related Scenarios Applied to Insurers 1118 
and Other Financial Institutions provide some insight as how to do it. 1119 

For investments and assets (owned and managed), actuaries can investigate statistical 1120 
dependencies connecting asset prices, interest rates and credit risk to changes in climate, 1121 
economic and social conditions.  They can also participate to the elaboration of hedging 1122 
strategies involving both financial and insurance risks.  The previous IAA paper of the same 1123 
series on Application of Climate-Related Risk Scenarios to Asset Portfolios provide good 1124 
examples. 1125 

On solvency requirements and capital management, actuaries may develop additional 1126 
climate-related risk dimensions and integrate them to existing models and to recovery plans.  1127 
For example, they can explore how tools like Climate Value-at-Risk88 (Climate VaR) can be 1128 
calibrated and used to quantify climate-related risks.  Actuaries can also analyse the 1129 
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consequences of climate change on ALM, as climate-related risk can potentially increase 1130 
liabilities (e.g., through physical risk channels) at the same time as it decreases assets (e.g., 1131 
through transition risk channels). 1132 

Actuaries can also help design, price, and manage new insurance products against physical 1133 
and transition risks from climate change.  Weather index insurance is an example of how 1134 
parametric solutions can support farmers and the agricultural sector.  Another interesting 1135 
example is the insurance of coral reefs in Mexico89.  Moreover, actuaries may contribute to 1136 
climate adaptation through the inclusion of risk-based incentives in insurance products (an 1137 
approach notably promoted by EIOPA as ‘impact underwriting’90). 1138 

In addition to traditional actuarial work, actuaries can be involved in many other ways to 1139 
foster proper climate-related risk awareness within the financial system.  They can 1140 
collaborate with regulators, supervisors, NGOs, and other international bodies.  The actuarial 1141 
community has supported the IMF, the World Bank and the UN on financial planning and 1142 
relief efforts in relation to natural and man-made catastrophes91.  The UK Institute and 1143 
Faculty of Actuaries (IFoA) was an observer at COP26 in Glasgow.  Both the Swiss and the 1144 
UK actuarial societies ran movie screenings and roundtables on climate and sustainability 1145 
risks and opportunities in collaboration with the WWF92 in 2021-2022. 1146 

A growing number of actuarial societies are launching training programs for climate-related 1147 
risks.  The UK IFoA has notably developed sustainability trainings mirrored by other 1148 
societies93.  The educational material and syllabus developed in this context can help 1149 
support not only actuaries, but other finance professionals whose work is related to or 1150 
impacted by climate-related risk.  Some actuarial societies are also looking at the potential 1151 
integration of formal climate-related risk and sustainability duties for actuaries, as has been 1152 
done in Australia. 1153 

5. Leading Practices on Climate-Related Disclosures 1154 

This section presents some selected instances of leading practices on climate-related 1155 
disclosures.  The examples analysed below were mainly drawn from the field of insurance 1156 
and reinsurance, but also from pensions and banking.  The sample includes international 1157 
companies as well as national players and aims to cover a variety of geographies across 1158 
Europe, Asia-Pacific, Africa, and the Americas.  These examples are collectively intended to 1159 
point to a general direction of travel and to present interesting trends and challenges in 1160 
climate-related reporting.  Please note that they should not be interpreted as ranking of firms 1161 
(which are listed here alphabetically). Other companies not selected here also have high-1162 
quality disclosures, and there remains room for further improvement for all the reports in the 1163 
sample. 1164 

5.1 General Considerations on the Need for Quality Climate-Related Disclosures 1165 

Actuaries’ expertise, continuous education, code of conduct and practice standards allow 1166 
them to identify and manage long-term risk in a professional manner.  They can leverage these 1167 
skills to play an important role in preparing and building on climate-related disclosures and 1168 
driving the TCFD’s recommendations, for example by conducting scenario analyses that 1169 
identify risk exposure and the potential effects of various mitigation measures. 1170 

Without disclosures demonstrating in-depth understanding of the potential implications of 1171 
climate-related risk from such analyses, companies could face reputation and litigation risks.  1172 
In addition, if a company does not take stock of its exposure to climate change now and 1173 
communicate the conclusions to investors and other stakeholders, the costs of transitioning 1174 
to a low carbon environment in the future are likely to increase.  This will place the company 1175 
at a competitive disadvantage to secure funding, win client markets, satisfy supervisory 1176 
expectations, and ensure talent retention for a workforce increasingly sensitive to climate 1177 
issues. 1178 
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There can be serious consequences for suboptimal climate-related disclosures.  In McVeigh 1179 

v Retail Employees Superannuation Trust94, a member of the fund challenged the trustees in 1180 

2018 for failing to disclose the risks of climate change and for breaching their duties to 1181 

invest with reasonable care and skill.  The case was settled in 2020 with the trustees' stating 1182 

climate was a material financial risk to the fund, announcing a target of net zero by 2050, 1183 

and committing to report aligned with TCFD.  Although the case was filed in Australia, it has 1184 

been influential globally on how financial institutions manage and disclose climate-related 1185 

risk.  The outcome of the case, a change in strategic direction from the trustees, 1186 

demonstrates the pressure that can be put on decision-makers through legal challenge, and 1187 

actuaries may take note the importance of good climate-related risk management and 1188 

disclosures. 1189 

5.2 Selected Examples  1190 

5.2.1. Alecta (Sweden) 1191 

Alecta is a Swedish pension fund founded in 2017.  It provides pensions for over 35,000 1192 
Swedish companies and 2.5 million individuals, making the company one of the ten largest 1193 
occupational pension schemes in the European Union. A TCFD supporter and Net-Zero Asset 1194 
Owner Alliance (NZAOA) member, Alecta aims to invest in line with the climate goal of 1.5 1195 
degrees Celsius and the ambition of net zero climate impact by 2050.  It also works together 1196 
with other investors in the NZAOA to contribute towards the development of methods and 1197 
tools to integrate climate aspects and measure results. 1198 

Alecta published in 2021 its first climate report95 according to the TCFD framework and held 1199 
discussions with a selection of investee companies on the theme of climate.  In this TCFD 1200 
report, Alecta describes the climate impact of various asset classes, climate-related risks in 1201 
the investment portfolio and how asset management works with climate issues.  Based on 1202 
its climate report, Alecta also drew up customer-specific information about climate and 1203 
investments for publication on its website. 1204 

The climate indicators reported by Alecta notably include: 1205 

• The number of corporate dialogues held on climate; 1206 

• The percentage of investee companies in the equity portfolio with confirmed science-1207 

based climate targets; 1208 

• The percentage of companies in the equity portfolio that report their climate footprint 1209 

(Scope 1 and 2); and 1210 

• The carbon footprint from the equity portfolio (Scope 1 and 2). 1211 

Figure 2: Equity Portfolio’s Carbon Footprint, tCO2e/SEK million 1212 

 1213 

Source: Alecta’s Annual and Sustainability Report 2020 1214 
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5.2.2. Aviva (United Kingdom) 1215 

Aviva is a London-based composite insurer providing insurance and saving products 1216 
(principally to clients in the United Kingdom, Ireland and Canada).  Aviva publishes a 1217 
comprehensive climate report structured along the four TCFD pillars96, which details how it 1218 
integrates climate considerations throughout the decision-making, risk appetite, strategy 1219 
and ERM framework for its businesses. 1220 

The company has set net zero targets for all scopes of emissions as early as 2040, with 1221 
interim targets for carbon emission reductions by 2025 and 2030 alongside longer-term 1222 
objectives. In addition, Aviva committed to several global initiatives and collaborative efforts 1223 
and base its work on international standards such as the Science-Based Targets initiative97 1224 
(SBTi), with plans to have its climate targets validated by SBTi in 2022. 1225 

As part of its work scenario analysis, Aviva notably calculates a Climate Value-at-Risk for 1226 
each of the four scenarios it analyses, reflecting the effect of different emission projections 1227 
and associated temperature pathways on both the insurance liabilities and investment 1228 
returns.  It clearly describes the assumptions that drive the modelling, with a detailed 1229 
appendix on its methodology.  The use of a multi-disciplinary team of internal and external 1230 
experts to select, develop and model financial impacts stands out, highlighting the need for 1231 
actuaries to work with other professions and experts to evolve and improve approaches in 1232 
rapidly developing areas like climate. 1233 

Figure 3: Aviva’s Climate VaR Output by Scenario for Shareholder Funds as at 31/12/2021 1234 

 1235 

Source: Aviva 1236 

Aviva’s 2021 climate-related disclosures include independent assurance from the company’s 1237 
auditors.  This covers a range of climate metrics, both operational and linked to the 1238 
company’s financing and insurance activities.  Providing such reasonable assurance on 1239 
disclosures is another area where actuaries are likely to be increasingly involved, whether as 1240 
preparers, advisors, or internal and external auditors. 1241 

5.2.3. Itaú Unibanco (Brazil) 1242 

Itaú Unibanco is a Brazilian bank and financial services company headquartered in Sao 1243 
Paulo and is one of the largest financial institutions in Latin America. 1244 

The Sao Paolo stock exchange has adopted a ‘report or explain’ approach since 2012 to 1245 
encourage financial institutions to communicate on their sustainability risks and 1246 
opportunities.  The Brazilian central bank announced in September 2021 new mandatory 1247 
rules for banks to disclose climate-related information as part of their financial reporting 1248 
from July 2022 (also incorporating climate considerations into their overall risk 1249 
management to avoid potential financial instability stemming from climate-related risks). 1250 

Due to the initial absence of a specific framework, Itaú decided to follow international 1251 
guidance for its climate and sustainability disclosures.  The company joined the UN Global 1252 
Compact initiative in 2004 and became a signatory of the Principles for Sustainable 1253 
Insurance (PSI) in 2012.  Since then, Itaú has also adopted other initiatives and frameworks 1254 
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such as the TCFD (it belonged to the first wave of supporters in 2017), the Global Reporting 1255 
Initiative (GRI) and the Sustainability Accounting Standards Board (SASB). 1256 

In its sustainability report98, Itaú includes both GRI and SASB performance indicators.  It also 1257 
reports on the UN Sustainable Development Goals (SDG) and the UNEP FI Principles for 1258 
Responsible Banking (PRB), while commenting on the progressive alignment of its climate 1259 
change disclosure with the recommendations of the TCFD.  Itaú’s disclosures highlight the 1260 
vast diversity of frameworks that currently coexist for climate and sustainability reporting, 1261 
and the efforts needed to comply with a multiplicity of standards (in particular for early 1262 
adopters). 1263 

5.2.4. MAIF (France)  1264 

MAIF is a French mutual insurance company, originally serving teachers.  In 2020 MAIF 1265 
became one of the first companies in France to adopt the status of “société à mission” 1266 
(purpose-driven company), allowing them to define their social and environmental purposes 1267 
and accordingly to set several social and environmental objectives and constraints.  MAIF 1268 
have set five such objectives, one of which is to contribute to the ecological transition 1269 
through its investments, its risk appetite, and its operations. 1270 

Purpose-driven companies must comply with specific legal requirements. They need to 1271 
establish a committee to ensure that the actions of the company are aligned with its 1272 
objectives and purpose.  MAIF has set four specific environmental targets: 1273 

• Use at least 8% of recycled / second hand spare parts for motor damages; 1274 

• Invest at least 7% of the group portfolio in “green” assets, in line with EU definitions; 1275 

• Reduce the carbon footprint of the group investments by at least 20% by 2025; and  1276 

• Certify at least 60% of operating buildings and directly owned property with a high 1277 

environmental quality label. 1278 

Since 2016, MAIF publishes an annual sustainability report99 as requested by French law.  1279 
While the report is not directly structured along the TCFD recommendations, MAIF provides 1280 
in an appendix a double-entry matrix which allows mapping each section of the report with 1281 
both the French law requirements and the TCFD principles. 1282 

In the climate section of its sustainability report, MAIF gives a significant level of details on 1283 
the scope and methodology used for measuring the carbon footprint of its investments.  It 1284 
notably provides information on the energy mix used by countries where it holds government 1285 
bonds, and on the amount of coal and ‘brown’ investments it finances. 1286 

MAIF also gives the public access to a database with the main ESG, and climate indicators 1287 
mentioned in the different reports prepared by the company, where users can assess the 1288 
evolution of a given metric over time (as far back as 2015 for some indicators).  1289 
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5.2.5. Momentum Metropolitan (South Africa) 1290 

Momentum Metropolitan is a South African-based financial services group active in 1291 
insurance, asset management, savings, investment, and employee benefits. It is one of 1292 
South Africa's larger life insurers and integrated financial services company.  The group is 1293 
listed on the Johannesburg and Namibian stock exchanges. 1294 

The group’s 2021 TCFD report100 considers the climate policy framework globally (e.g., the 1295 
Paris Agreement) as well as nationally (e.g., South Africa’s Nationally Determined 1296 
Contribution) and the implications on the group’s business.  The report is clear on the 1297 
limitations, noting for example the inability to rely on historical data, an important point for 1298 
actuarial advisers who have to explain the limitations of any modelling and any assumptions 1299 
used. 1300 

Momentum Metropolitan uses the United Nations’ SDGs and have formed specific, 1301 
prioritised goals for economic, social, environmental and governance impacts.  When 1302 
considering climate-related opportunities, Momentum Metropolitan has identified a key area 1303 
for actuarial input is product innovation in non-life insurance, medical schemes, and life 1304 
industries to meet the demand for climate change related claims.  One example of its 1305 
actions is a partnership to develop multi-peril yield insurance aimed at mitigating the 1306 
financial risks faced by South African grain farmers, who are vulnerable to drought and price 1307 
volatility. 1308 

Qualitative scenario analysis was used to inform the group’s strategy development and 1309 
helped to provide a forward-looking approach (with a view to identify suitable methodologies 1310 
to conduct quantitative climate change risk scenarios in the near future).  The analysis 1311 
provided a matrix for decision-making considering various global and national levels of 1312 
climate response, as well as percentage probabilities for each scenario. 1313 

Climate is being integrated into the group’s ORSA framework to help identify the impact of 1314 
future changes in economic conditions and other external factors.  This provides an 1315 
example of how actuaries adding consideration of climate-related risks and opportunities 1316 
into existing processes to aid effective governance and reporting.  The responsible 1317 
investment approach is also set out in the report.  1318 

5.2.6. QBE (Australia) 1319 

QBE Insurance Group Limited is an insurance and reinsurance company based in Sydney 1320 

and listed on the Australian Securities Exchange.  It has operations in Australia and the 1321 

Pacific, as well as North America, UK, and Europe and in Asia. 1322 

QBE’s climate-related disclosures are integrated into its 2021 Annual Report published in 1323 

February 2022101.  The climate section is aligned to the TCFD recommendations.  Alongside 1324 

this annual report QBE also published a Sustainability Report102 that gives further detail on 1325 

climate change along with more information on wider sustainability issues. 1326 

There is a significant section of the report dedicated to QBE’s investments.  QBE is a 1327 

member of the UN-convened Net-Zero Asset Owners Alliance (NZAOA) and are targeting for 1328 

its investment portfolio to be net-zero emissions by 2050.  Detail is included on how it 1329 

measures the carbon intensity of its portfolio, the historic carbon intensity of the portfolio 1330 

and the steps it is taking to achieve this net-zero target, including engagement with 1331 

companies and asset managers.  QBE also makes use of Implied Temperature Rise (ITR) 1332 

indicators. 1333 
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Figure 4: Investment Grade Corporate Credit Warming Potential 1334 

 1335 

Source: QBE Annual Report 2021 1336 

As an insurer and reinsurer, QBE addresses the underwriting risks that it faces and how it is 1337 

dealing with these, including through the use of natural catastrophe models adjusted for the 1338 

expected effects from climate change.  It also highlights initiatives that it is undertaking to 1339 

work with its clients to support it in becoming carbon neutral by 2050, with a particular focus 1340 

on the carbon-intensive energy sector. 1341 

QBE reports on their climate metrics and targets, noting that its energy reduction targets 1342 

were refreshed in 2021 and acknowledging that interim targets still need to be set for the 1343 

long-term goal to achieve net‑zero emissions in its underwriting portfolio by 2050.  In 1344 

addition, QBE mentioned that it launched their first sustainability‑linked banking loan in 2021, 1345 

with payments linked to QBE’s performance targets on renewable electricity, women in 1346 

leadership and impact investments. 1347 

5.2.7. Swiss Re (Switzerland) 1348 

Swiss Re, the world’s second largest reinsurer, published both a sustainability report103 and 1349 
TCFD-aligned climate-related financial disclosures104 in 2022.  Swiss Re is a Zurich-based 1350 
provider of reinsurance and other forms of insurance-based risk transfer.  Its reporting 1351 
considers impacts on the company’s own operations as well as the extensive potential for 1352 
impacts across their investment, insurance, and reinsurance business, for example the 1353 
repricing of carbon-intensive assets.  Actuarial modelling drives the organisation’s 1354 
proprietary natural catastrophe models.  This is supplemented with qualitative analysis and 1355 
consideration of non-investment transition risks.  The limitations of modelling and 1356 
assumptions are described in detail with clear rationale for its qualitative scenario analysis 1357 
and quantitative assessments of materiality over different time horizons.  Swiss Re notes 1358 
that the models will be adjusted over time.  Risk modelling is described along with how it is 1359 
used to help decision-making.  1360 

As part of its drive to be net zero, Swiss Re has introduced an internal carbon price (Carbon 1361 
Steering Levy) for its own operations, pricing both direct emissions and indirect operational 1362 
emissions (like business travel).  In 2021 it increased this internal carbon price from less 1363 
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than USD 10 to USD 100 per tonne of CO2, in line with the UN Global Compact 1364 
Recommendations.  Swiss Re plans to gradually increase the carbon price to USD 200 per 1365 
tonne of CO2 by 2030, which corresponds to the market price it expects at that point in time 1366 
for high-quality carbon removals.  While several other companies have introduced a shadow 1367 
carbon pricing mechanism (taken into account in assessing business planning decisions, 1368 
but not leading to any actual transfer of money) Swiss Re uses a real carbon price which 1369 
impacts budgets and helps secure funding for the purchase of carbon removals. 1370 

In addition to its responsible investment policy (which includes minimum ESG ratings, the 1371 
reference to ESG benchmarks, and the exercise of stewardship), Swiss Re announced in 1372 
March 2022 an enhanced oil and gas underwriting policy which excludes the provision of 1373 
insurance for most new oil and gas projects.  Swiss Re expresses an ambition that by 2025 1374 
half, and by 2030 all, of its oil and gas premiums will come from companies with credible net 1375 
zero plans; and commits to develop an oil and gas policy for its reinsurance treaty business 1376 
by 2023. 1377 

5.2.8. Tokio Marine (Japan) 1378 

Tokio Marine is a global insurance group headquartered in Japan.  It is the oldest Japanese 1379 

insurance company and the largest domestic non-life insurer, conducting international 1380 

business in over 40 countries. 1381 

The group’s 2020 TCFD report105, notably describes using natural catastrophe risk models to 1382 

quantitatively assess the physical risks of climate change under several scenarios, 1383 

assessing and quantifying the impact of change in natural catastrophes on insurance losses 1384 

under future climate conditions.  The report also sets out limitations and uncertainties, vital 1385 

in providing decision-useful information to those responsible for navigating their 1386 

organisations towards a low carbon future. 1387 

Tokio Marine reports developing a system to quantitively assess climate-related risk to their 1388 

assets, showing how scenario analysis can be integrated into monitoring and decision-1389 

making.  In addition, the underwriting of risks associated with offshore wind power 1390 

generation projects and renewable energy projects shows the application of actuarial skills 1391 

to a novel set of risks.  Climate is also integrated into the group’s ERM, with scenario 1392 

analysis and stress testing informing the calculation, quantification and modelling of 1393 

climate-related risk across the organisation. 1394 

Another interesting point to note in the report is Tokio Marine’s original approach to 1395 

achieving carbon neutrality across their operational Scope 1 and 2 and some Scope 3 1396 

emissions through its joint Mangrove Planting Project with NGOs in the Asia-Pacific region.  1397 

As well as absorbing carbon from the atmosphere, this project provides direct physical 1398 

protection against coastal damage from storm surges, education for local school children, 1399 

as well as conservation of biodiversity and wetlands, thus supporting broader SDGs. 1400 

6. Conclusion  1401 

Since the publication of the first TCFD recommendations in 2017, the field of climate-related 1402 
disclosures has developed rapidly through a multiplicity of national, regional, and global 1403 
initiatives.  A growing number of countries are mandating climate-related disclosures for 1404 
large companies and financial institutions or have announced concrete plans to do so.  The 1405 
integration of climate and sustainability considerations alongside traditional financial 1406 
information will continue to play out over several years, and it is hoped that in due course the 1407 
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various frameworks will become sufficiently standardised to facilitate comparisons across 1408 
firms, industries, and countries. 1409 

Climate-related financial disclosures respond initially to a demand from investors and 1410 
supervisors to understand how a company’s risks and business opportunities are affected 1411 
by climate change.  However, this is also of growing interest to policymakers, employees, 1412 
clients, business partners, non-governmental organisations, and civil society as a whole.  1413 
Leading reporting standards and best practices increasingly include a double-materiality 1414 
perspective i.e., not only the impact of climate change on the reporting company, but also 1415 
the impact of the company’s activities on climate and the environment. 1416 

Some of the world’s largest financial institutions have chosen to sign up to various net-zero 1417 
initiatives convened by the United Nations, such as the Net Zero Asset Owners Alliance, the 1418 
Net Zero Asset Managers Initiatives, and the more recent Net Zero Insurance Alliance.  Such 1419 
pledges involve long-term targets for achieving carbon neutrality, while in the short-term 1420 
climate and emissions data may be incomplete and methodologies are still developing.  The 1421 
discrepancy between long-term climate environmental claims and limited immediate climate 1422 
action has fuelled concerns around greenwashing.  This constitutes another area where 1423 
complete and transparent climate-related disclosures play an important role. 1424 

Greenwashing has also been a primary concern for the sale of financial products. Reporting 1425 
requirements for financial market participants selling sustainable investments are being 1426 
introduced for companies themselves in addition to the climate disclosure standards.  An 1427 
important building brick underlying such disclosures is the development of sustainable 1428 
finance taxonomies, which provide a reference framework to assess which investments or 1429 
insured activities contribute to climate change mitigation and adaptation. 1430 

Climate-related disclosures also require companies to explain how they assess and manage 1431 
climate-related risk, contributing to the integration of climate considerations into their 1432 
Enterprise Risk Management (ERM) frameworks and governance.  Drawing a parallel with 1433 
risk-based solvency regimes structured around three pillars (capital requirements, risk 1434 
management, disclosures), a centripetal trend can be identified here for climate change.  1435 
The introduction of climate-related disclosures is followed by improvements in climate-1436 
related ERM and potentially, in the future, by new climate-related capital requirements (as is 1437 
being tentatively considered by several regulators around the world, for example around the 1438 
treatment of natural catastrophe insurance or for green vs. brown investments). 1439 

There are multiple areas where actuaries can contribute to the preparation and analysis of 1440 
climate-related disclosures, and to incorporate the impacts of climate change into risk 1441 
management processes.  To do so, they will need to collaborate with other practitioners.  1442 
They will also have to move beyond traditional statistical or market-consistent approaches 1443 
and incorporate forward looking considerations for emerging risks.   Only in doing so will 1444 
they be able to help companies, investors, and society to better understand and address the 1445 
risks linked to climate change.  1446 

7. Next Steps for the IAA Climate Risk Task Force  1447 

This paper is the fifth in a series of papers that the IAA Climate Risk Task Force has 1448 
committed to develop over the coming years. The first paper was entitled Importance of 1449 
Climate-Related Risks for Actuaries and was an introduction to the series. The second was 1450 
Introduction to Climate-Related Scenarios. The third was Climate-Related Scenarios Applied 1451 
to Insurers and Other Financial Institutions. The fourth was Application of Climate-Related 1452 
Risk Scenarios to Asset Portfolios. 1453 

To address the needs of actuaries, more papers are scheduled to be released over the 1454 
following years, such as papers on:  1455 
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• The climate change adaptation gap; and 1456 

• The link between climate-related risk scenarios and social security.  1457 

A review of existing IAA publications is also planned to identify and address any gaps 1458 
related to climate-related risks. The IAA also plans to refresh the papers in this series 1459 
periodically, given the rapid pace of change in the climate-related risk space. 1460 

The IAA Climate Risk Task Force welcomes and encourages input and involvement in these 1461 
activities.  1462 
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