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This note is one of a series of thought pieces produced by members of ‘Actuaries 
for Transformational Change’, a group of leading actuaries who came together 
to stimulate thinking on how actuarial practice can be transformed to help to 
achieve the social impact goals of our time. 
 
 
 

Introduction - The rise of ESG in the financial system 

In recent years, ESG (Environmental, Social and Governance) has evolved from a marginal activity 
within finance to the mainstream. The majority of large investment managers, with combined assets 
under management of $90 trillion, are signatories to the UN Principles of Responsible Investment 
wherein they have committed to “… incorporate ESG issues into investment analysis and decision-
making processes”1. Many central banks, including the Bank of England, consider climate change as a 
major systemic risk, requiring banks and insurers to formally assess climate risk2.  

There has been a growing societal recognition of a climate emergency, and that to address climate 
change requires a seismic shift in the way capital is allocated. More recently, other issues that would 
not have previously been concerns of finance have become mainstream. These considerations 
include wealth inequality, gender and diversity, inefficacy of international governance, and the rise of 
populism, loss of biodiversity and general destruction of the environment, dominance of big 
technology companies and issues of privacy.  

The Covid-19 pandemic has demonstrated that the foundations of prosperity are precarious, and that 
“Following the pandemic is like watching the climate crisis with your finger jammed on the fast-
forward button.” 3 Issues of social and economic resilience, and sustainability of the health system 
have come to the fore.  

Prior to the 2008 financial crisis there had been a consensus over the management of finance with a 
widespread belief that well-regulated financial markets were self-stabilising. The increased focus on 
sustainability has coincided with a breakdown of this consensus. Under the old paradigm, regulation 
and practice had generally agreed on a number of intellectual positions, for example through the 
widespread acceptance of the capital asset pricing model, a belief in the efficient market theory and 

 
1 https://www.unpri.org/annual-report-2018/how-we-work/the-pri-in-numbers 
2 https://www.bankofengland.co.uk/paper/2019/biennial-exploratory-scenario-climate-change-discussion-paper 
3 https://www.economist.com/leaders/2020/05/21/countries-should-seize-the-moment-to-flatten-the-climate-curve 

https://www.unpri.org/annual-report-2018/how-we-work/the-pri-in-numbers
https://www.bankofengland.co.uk/paper/2019/biennial-exploratory-scenario-climate-change-discussion-paper
https://www.economist.com/leaders/2020/05/21/countries-should-seize-the-moment-to-flatten-the-climate-curve


supporting regulation, central banks adopting inflation targeting and companies run to maximise 
shareholder value. Extra-financial considerations such as sustainability had little place in this 
framework where the market price of an asset is a true measure of its value. 

Since 2008, economies have not conformed to standard economic theory and central banks and 
policy makers have had to use unorthodox tools such as quantitative easing on a permanent basis. 
This breakdown in consensus means that the extra-financial concerns raised by sustainability 
practitioners can no longer be excluded on theoretical grounds, and are largely being accepted by 
practitioners, regulator and policy makers. 

What is sustainability? 

The word sustainability can have multiple meanings. It could be viewed within a narrow financial 
sense; that the expected accumulation of financial assets is sufficient to meet future liabilities. 
However, the meaning that we refer to here is much broader, it was defined by the Brundtland 
Commission as meeting the needs of the present without compromising the ability of future 
generations to meet their own needs. 

The financial system is embedded within the economy, which is in turn embedded in human society 
and the natural world. The financial system allocates resources within the economy; if it is 
misallocating resources that damage the economy, or society, or the natural world, then it cannot be 
considered sustainable.    

Complex systems, such as the economy and financial system, display emergent behaviour; the whole 
is more than the sum of the parts, with the consequence that individuals may take decisions which 
make perfect sense for their own best interests, but in doing so the system as a whole may be 
unsustainable.  

For an actuary who is advising a long-term institution such as a pension fund, balancing the needs of 
different generations is a necessary part of the role. Therefore, at least in a narrow financial sense, 
“meeting the needs of the present without compromising the ability of future generations to meet 
their own needs” is quite a good description of what pensions actuaries do. But in the long run 
sustainability must be defined much more broadly, and in order to assess it correctly much work 
needs to be done to develop measures tools and techniques.  

The historical context 

The actuarial profession was founded in Britain in the mid-18th century4, not coincidentally at the 
same time and place as the industrial revolution. This was the first time in human history that any 
civilization achieved consistent exponential growth in wealth, by harnessing energy from fossil fuel5. 
Since then, up to the present day, economic growth has been associated with growth in energy use. It 
is the exponentially growing global economy of goods and services that provides our wealth. The 
growth of financial assets in the long term is entirely dependent on the underlying economy of good 
and services, which in turn depends on inputs of materials and energy. It is not clear whether 
economic growth can be decoupled from material inputs.  

The mathematics of compounding exponential growth lead to an acceleration, with constant 
doubling times for a fixed growth rate. The early days of the coronavirus pandemic educated the 
world in this counterintuitive fact.  

 
4 ‘A History of British Actuarial Thought’ by Craig Turnbull, Palgrave MacMillan 2016 
5 Wrigley EA. 2013 Energy and the English Industrial Revolution. Phil Trans R Soc A 371: 20110568. 
http://dx.doi.org/10.1098/rsta.2011.0568 



Economic growth has enabled knowledge, science and technology to increase exponentially, with all 
the benefits that brings. Some look at improvements in technology and knowledge, (e.g. Moore’s law 
for computing power, gene editing and artificial intelligence) and envisage that these will continue to 
accelerate until they are virtually infinite6. Others look at exponentially increasing carbon dioxide 
emissions (more than half of all man-made carbon dioxide was emitted just since 1990) species loss 
and environmental degradation and see a risk of catastrophe7. Many now question whether GDP is 
the right measure for human progress, and whether the continued pursuit of GDP growth carries an 
unacceptable risk8. 

The acceleration of exponential economic growth and the ‘goods’ and ‘bads’ of it can be summed up 
by the following chart, which shows World GDP and cumulative carbon dioxide emissions since 1750. 
The tight correlation between GDP growth and carbon dioxide emissions is obvious. Although the 
transition to clean energy is underway, it is not yet visible in emissions statistics.    
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Whatever we think about the outlook for the future, the 21st century will be very different from any 
other in human history, hence the past may be much less of a guide to the future than it has been. 
How should a profession whose role it is to advise clients on future outcomes adapt to the 21st 
century? To attempt to answer that we take a look at the purpose of the financial system as a whole 
and the actuarial profession within it. 

The role of Actuaries in Society 

Finance as a whole has certain functions within society; it provides a payment system, it allows 
people and institutions to manage risk, it smooths lifetime consumption and matches savings with 
useful investment. More generally finance allocates capital10 – how it gets used is crucial to what the 
economy, society and ultimately the Earth look like in the future.  

 
6 ‘The Singularity is Near’ Ray Kurtzweil, Penguin 2006 
7 Nature Comment 27 November 2019 – “The growing threat of abrupt and irreversible climate changes must compel 
political and economic action on emissions.” 
8 OECD New Approaches to Economic Challenges ‘Beyond Growth: Towards a New Economic Approach’  
9 Data from ourworldindata.org: CO2 is based on Global Carbon Project (GCP) and Carbon Dioxide Information Analysis 
Centre (CDIAC), GDP is from World Bank for period from 1990, pre-1990 from Maddison data, University of Groningen  
10 This formulation of the function of finance comes from ‘Other People’s’ Money by John Kay, Profile Books 2015. Sloman 
10th edition – the standard textbook for the actuarial economics exam says “the financial system provides expertise in 
channelling funds, maturity transformation, risk transformation and transmission of funds”, which is essentially the same. 

https://www.nature.com/articles/d41586-019-03595-0
http://www.oecd.org/naec/averting-systemic-collapse/SG-NAEC(2019)3_Beyond%20Growth.pdf


Actuaries are professionals working within finance who are involved in many of these functions (in 
particular managing risk, smoothing lifetime consumption and matching savings with investment). 
Their purpose therefore is to facilitate finance to perform these useful social functions. Is finance 
performing its functions well? It could be argued it is not. We are living in an increasingly unequal 
world in which dangerous populist politics thrives, and rather than providing risk management, 
finance is often a source of instability11, and facilitates environmental damage.  

By going on with their daily activity in a professional manner but uncritically, arguably actuaries may 
be perpetuating a system which is not working well. To perform their role in society actuaries need to 
have a view on whether the financial system in which they operate is sustainable or resilient given 
that there is plenty of evidence to the contrary. 

Actuaries tend to advise individual companies or institutions. An individual actuary or firm will 
probably not have the ability to materially improve the sustainability of the system in which they 
operate. Nevertheless, if the actuary provides advice on the risk of an entity, that advice should take 
a holistic view of risk which includes risk generated by the system itself. If that system is 
unsustainable and at risk of failure, then excluding this from their advice is not acting in their clients’ 
or the public’s interests. And if the systemic risk cannot be quantified it should be highlighted. This 
issue cannot be left for the individual professional, it must be addressed at the level of the profession 
as a whole. 

The various elements that make up the IFoA’s professionalism are hugely valuable – exams, CPD, 
technical standards, and ethical code; as is the professional body, its mixture of volunteerism, 
continual development of practice, culture and ethos. Actuaries have a reputation as practitioners 
with an international outlook who are domain experts (especially in pensions and insurance), 
technically competent, non-ideological, understand long-term risk and able to combine science with 
practice, all of which gives a good basis for understanding what is needed at this time.  

The key competency that is lacking is the ability to influence public policy, particularly in insurance 
and pensions, and in finance more generally. If this is understood as a priority it could be achieved by 
working collectively. 

What needs to change?  

The profession has for a while produced some excellent work on many of the issues that we describe 
in this section, as detailed in the Annex, so we are building on existing platforms. This provides a good 
foundation for the future, but it is only a beginning. As explained in the introduction, the financial 
sector is changing rapidly, but it needs to go much further and faster, it could benefit from direction 
and critical analysis, and the IFoA can play a part in this transformation.  

Renewal of practice 

We are witnessing a shift with the intellectual financial economic consensus breaking down following 
the 2008 financial crisis12. the intellectual underpinning of the financial system are increasingly being 
challenged13 and a new paradigm is being built14. But many tools and models used by finance 
professionals are embedded in the old paradigm. Specifically, there is an over-reliance on 
methodologies based on textbook financial economics such as the capital asset pricing model, and an 

 
11 ‘This Time is Different: Eight Centuries of Financial Folly’, Carmen M. Reinhart and Kenneth S.Rogoff, Princeton 
University Press, 2011 
12 Turner, A (2012) Economics After the Crisis, MIT Press 
13 Romer, P (2016) The Trouble with Macroeconomics 
14 Ramos G, Hynes W (2019) OECD NAEC New analytical tools and techniques to better understand systems 
 



uncritical use of mathematical models. Mathematical modelling is important and will always remain 
central to what actuaries do, but it is important to be cognisant of its limitations. 

The new paradigm of economics that is starting to emerge is based on pluralistic thinking, 
appreciating that the economy is a complex adaptive system with emergent behaviour. There are 
also many useful insights and tools from other fields such as complexity science, anthropology, 
sociology and psychology. Actuaries need urgently to understand this shifting landscape and the 
implications it has for actuarial techniques, and with humility apply these lessons to build appropriate 
tools and techniques for the challenges of this century. 

Incorporating sustainability 

The financial system is embedded within the economy, which is in turn embedded in human society 
and the natural world. This is recognised by society as a whole, economists, regulators such as the 
Bank of England and much of the finance industry. The work actuaries do within finance has wide 
ramifications for society and the biosphere, yet to a large extent these are not yet considered in the 
advice they give. Actuaries need to understand and incorporate a wider understanding of 
sustainability into their advice, professional competencies and practice—an understanding that the 
sustainability of a producer requires ecological, social and economic sustainability. 

Public policy 

The economy and finance are complex systems, meaning they display emergent behaviour; the 
whole is more than the sum of the parts. Actuaries advise or work for individual institutions, who 
have to make decisions which make sense for their own best interests, but in doing so the system as 
a whole may be unsustainable. For an individual actuary working within a system or market, even if 
they recognise that the system as a whole is unsustainable, it is not in their power to make it so. 
However, the profession as a whole is a respected institution, with potentially a great deal of 
influence. It is therefore incumbent on the profession to advocate and work towards change where 
actuaries are working under regulatory frameworks which are unsustainable.  

Annex: The IFoA’s response 

IFoA actuaries have been investigating environmental sustainability and issues of public interest for 
some time. Here is a list of some activities and outputs from the last decade: 

• 2010-2011 Climate change and resource depletion: The challenges for actuaries vol.1&2 

• 2012 Research into environmental limits to economic growth 

• 2013 Establishment of the IFoA’s Resource & Environment practice area board 

• 2015 “Sustainability and the Financial System” review of literature 

• 2017 Intergenerational Fairness reports:  

o Climate change  

o Retirement  

o Health and Care 

• 2017 Risk alert on climate change15 

 
15 https://www.actuaries.org.uk/news-and-insights/media-centre/media-releases-and-statements/ifoa-warns-climate-
change-financial-risks 

https://www.actuaries.org.uk/news-and-insights/media-centre/media-releases-and-statements/ifoa-warns-climate-change-financial-risks
https://www.actuaries.org.uk/news-and-insights/media-centre/media-releases-and-statements/ifoa-warns-climate-change-financial-risks


• 2017 Practical guides to climate change for Defined Benefit and Defined Contributions pensions 
practitioners 

• 2018 Campaign on the UN’s Sustainable Development Goals 

• 2019 Research on Economic Thought and Actuarial Practice 

• 2019 Practical guide to climate change for general insurance practitioners 

• 2019 Establishment of the Financial Systems Thinking Innovation Centre 

• 2020 Practical Guide to Climate Change for Life Actuaries 

• 2020 The Great Risk Transfer initiative 

• 2020 Establishment of the Economics Member Interest Group 

• 2020 Covid-19 Actuaries Response Group 

• 2020 Climate scenario analysis for assessment of climate-related risks 
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