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Future Thinking for Actuaries  
 

By Lucy Saye  
 

Lucy Saye is a dual qualified vet and insurance actuary – currently working in the 
risk function at Aviva focusing on climate related risks and opportunities. She is 
the incoming deputy chair of the IFoA’s sustainability board where she has been 
leading the work on the Sustainable Development Goals, she co-chairs the 
Intergenerational Fairness Working party and is a managing committee member 
of the Economics Member Interest Group which considers the relationship 
between economics and actuarial practice 
 
ATC is 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. 
 
 
 
The IFoA’s Finance in the Public Interest Series of lectures discussed some of the challenges facing the 
profession and wider society. The following article is based on my opening statement from that series of 
events in which I aimed to highlight our collective failure to recognise social and environmental outcomes in 
our definition of economic success and to address the considerations for intergenerational fairness.  

Our collective failures 

It is increasingly recognised that economic performance is underpinned by ecosystem services. These might be 
natural resources like food, raw materials & medicines or intermediate processes such as pollination or 
nutrient cycling, it could also be processing or storing waste products such as pollutants or carbon. This is in 
addition to Nature’s social and cultural benefits which are important for physical and mental health. These 
activities allow our societies and economies to function; the World Economic Forum estimate that half of the 
World’s GDP is moderately or highly dependent on nature and its services. Yet, mainstream economic theory 
fails to grasp their role and, as a consequence, we continue to undermine nature’s existence threatening our 
own.  

The reasons for this failure are many but what follows are some of the key concepts. Highlighted by Mark 
Carney in his first Reith lecture “From Moral to Market Sentiments” the rise of neoclassical economic theory 
represented a shift in economics in which value was simply equated with price. One of the defects in this 
theory becomes immediately clear when we consider nature whose services have no market price which 
means that we don’t reflect the true costs to our natural environment in our valuations.  
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Add to this a delay in visible signs of harm; soils can degrade for some time before we see crop yields decrease 
and carbon can continue to be emitted long before temperatures rise. Our planet is a complex system in which 
sources and sinks interact in feedback loops. Whilst the scientific evidence that damage is underway is 
unanimous, the exact point at which these services are undermined beyond repair is uncertain. The damages 
we do experience are unequally distributed, meaning that those who are responsible are often not the ones 
feeling the most severe impact. This might be a consequence of geography, or on an intergenerational basis or 
as a result of the structural inequalities of society as pre-existing vulnerabilities interact and weaken resilience.  

Combined, it means we collectively overuse nature’s sources and sinks. This is amplified when we fail to 
recognise the degradation of the natural environment in our assessment of economic performance. The 
consequence is that we undermine the resilience of our economies and impair the ability of future generations 
to share in these benefits. 

The importance of fairness 

Stabilising temperatures at 1.5°C above pre industrial levels, requires greenhouse gas emissions to fall by at 
least 8 percent per year for the next two decades. This means that the “average” citizen born today will have a 
personal lifetime carbon budget equivalent to one eighth of their grandparents, bringing the intergenerational 
nature of the low-carbon transition into sharp focus. Fairness needs to be a key consideration in the transition 
to a sustainable economy. Not only are climate change impacts unjust (with those already marginalised and 
with access to the least resources likely to bear a greater proportion of the physical impacts), in a cruel twist of 
fate, the marginalised often bear the least responsibility for historic emissions.  

Fairness is a key part of the Paris Agreement and the 17 Sustainable Development Goals recognise that the 
success of environmental goals is interdependent with social goals. The Gilet Jaunes protests serve to remind 
us of the consequences of failing to consider equity of policy outcomes. Let’s also be humble – we want to 
build something inclusive so that we deliver better solutions - for example it is recognised that Indigenous and 
local knowledge is critical in sustainable management of ecosystems and so it is in our interest to protect that. 
Lastly, we should understand that this is a collective problem. Covid 19 has shown us how interconnected we 
are and how systemic risks are amplified by vulnerabilities. Building in fairness is good risk management, with 
the case for a just transition a practical as well as ethical one. 

The relevance to actuaries  

At a high level, every economic activity is financed by someone and a large proportion of economic activity is 
insured by someone. A great many of these organisations rely on actuaries assessing economic outcomes to 
make decisions. Many of these organisations have a long-term focus and meet the definition of a universal 
owner meaning that they are unable to diversify away large-scale negative externalities as the impacts are 
spread across the whole economy. Together this means that these institutions and the actuaries who work in 
them have an incentive as well as an ability to act. Additionally, our skillset is well suited to the assessment, 
management and perhaps most importantly the communication of complex, long term risks.  

As actuaries we rely on economic theories and techniques, we have discussed some of the limitations in 
relation to environmental challenges and others were outlined through the original events programme. One 
big failure is our lack of engagement with economic pluralism.  Mainstream economics is often presented as a 
set of facts, free from external influence such as politics, philosophy, or ideology. This lack of breadth can limit 
our ability to see broader dimensions of the challenges and to solve real world problems. 

It is important for actuaries to recognise different economic schools of thought – and understand the insight 
and limitations they bring when used in actuarial work and decision making. I would encourage us to think of 
true pluralism as stretching across disciplines – what insights we can get from anthropology, history, ecology, 
systems thinking? How does this impact and how is it impacted by politics, regulation, and the law? What is 
the consequence for the public interest?   
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This involves questioning and challenging the underlying economic models and assumptions, for example: 

• What is in our models and what is not? 

• What simplifying assumptions have we made and are we sure they don’t invalidate our results?  

• What is the effect of discounting? Shouldn’t we consider it unreasonable to assume future generations 
will consume more than present generations in a world facing resource constraints? 

• Have we considered all costs and benefits, even those without monetary values? 

• What are the impacts on society both now and in the future? 

• Is our timeframe long enough to consider the full extent of impacts? Is our decision making consistent 
with a long-term timeframe?  

• How do we approach innovation, which is non-linear, uncertain and has the potential for dynamic spill 
overs?     

What about uncertainty, complexity, irreversibility, and fat tails that are typical of nature related risks? 
Uncertainty means that disclosure (based on the idea that with better information we can internalise negative 
externalities and reflect them in prices) whilst necessary is unlikely to be sufficient. If by their very nature we 
are unable to quantify these risks, then we are going to find it very hard to internalise them. Where 
uncertainty exists and quantification is not possible, we should consider how we build resilience. Complexity, 
including interactions and feedback between human and natural systems contributes to uncertainty and 
means it is more important that we work to understand system behaviour and dependencies than towards 
perfect quantification. In the case of tail risks there may be some tail scenarios where the consequences are so 
dire that even if the probability is low, society decides to adopt aggressive mitigation because the outcome is 
deemed fundamentally unacceptable – tail risks can drive decisions. Irreversibility tends to favour earlier 
action as the passage of time means that previously available pathways are no longer viable options – there is 
real value associated with preserving these options and avoiding further deterioration.  

Future Thinking 

Collectively as a society, the road ahead requires a recognition that social and environmental outcomes are 
not separate from economic outcomes. The Dasgupta Review on biodiversity commissioned by HM treasury 
highlights the following interesting points: 

1. It recommends moving to a measure of inclusive wealth, which includes produced capital, human 
capital, and natural capital. In contrast to GDP, which is a flow, inclusive wealth is a stock which allows 
us to examine a fuller picture of economic success and gives us information about the state of nature 
upon which future productive capacity depends. 

2. On the question of value, it highlights how our modern lives are a few steps removed from nature’s 
services and how a reduction in nature’s intrinsic or spiritual worth has led to our detachment from 
nature.  

3. On a positive note it also examines how our preferences are socially embedded. We care what others 
think of us and if their behaviour changes, we often change our own in a competitive manner. Our 
values change over time, rapidly re-aligning with new social norms, giving hope that our transition to a 
sustainable economy may be less psychologically painful than we often think.   

I would however caution against simply putting a price on nature. There is evidence to suggest that putting a 
price on something previously governed by social norms can have perverse outcomes and erode social value. 
Kate Raworth’s Doughnut Economics cites a study of nurseries who introduced a late pick up fee only to find 
that late pick-ups increased as the fine was perceived as the market price for overtime care. There are also 
examples where replacing management of common pool resources with private property rights has resulted in 
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a deterioration of the overall condition of the resource as private owners no longer co-operate in the same 
way. 

When we consider innovation and delivering change, it is important to understand how we have historically 
delivered some of the most important technological innovations and in particular the role of the state. Whilst 
we may be accustomed to the state as the risk taker of last resort, the work of Professor Mariana Mazzucato 
outlines how some of the most important innovations and technologies we have today (Internet, GPS, new 
molecular entity drugs, biotech, renewable energy) have benefitted from state investment in the role of risk 
taker of first resort. The state has driven these technologies past the very early uncertain phases. Private 
sector investment tends to arrive later, when outcomes are more certain and predictable with the public 
sector crowding in private sector investment. These types of state led investments have not been 
countercyclical – so they have served a separate role to that of macroeconomic stabilisation. 

To do this we need ambition and discussion about direction: what goals to we want to achieve? What 
problems do we want to solve? Green industrial revolution? The SDG’s? In their respective talks John Kay 
mentioned Apple & Steve Jobs and Paul Collier mentioned Silicon Valley. It is true that these are very 
important examples of great innovation, but they are standing on the shoulders of publicly funded 
technologies. I think John Kay hinted at that in his discussion of Steve Jobs – “waiting for the next big thing”.  

If innovation and wealth is co-created and the public sector is a key player in bearing high levels of risk early 
on, how do we make sure that it shares in the rewards on the upside? Looking at some of the support during 
the pandemic, we could have been a bit bolder in attaching conditionalities. For example, many airlines have 
received state support which we could have made conditional on R&D spending on Green Aviation 
technologies – which remains an unsolved problem. 

From an intergenerational perspective, the investments we make today are the technologies, infrastructure 
and knowledge that future generations build upon to solve their own problems. Technology and innovation 
are cumulative and path dependent.  We build on what already exists meaning that current infrastructure 
tends to set the path for future change. We will need to overcome previously locked-in path dependencies as 
we transition away from fossil fuels. This can be done with strong policy action, a long-term focus and a 
strategic purpose to direct technological developments towards future goals and use self-reinforcing feedback 
to our advantage.    

Finally, we must recognise that there isn’t something innate in markets that means environmental or social 
damage is inevitable. Markets are man-made systems – it is people with our underlying values, morals and 
biases that write the laws, regulation and governance structures that deliver these outcomes.  If we want 
markets to deliver different outcomes, in particular sustainable outcomes, then we will need to re-think how 
we organise them to achieve that. 
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