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With Delaware on the East coast of the US and California on the West, a road trip between Delaware and 
California is, by any stretch of the imagination, a huge undertaking being just shy of 3,000 miles if taking the 
most direct route. This is perhaps an appropriate metaphor for the enormity of the task of effectively 
incentivising environmentally sustainable innovation in the life sciences sector. However, the main metaphor 
here is for a journey away from the Delaware Effect, known for loosening of regulations and reducing 
corporate oversight, towards the California Effect of leading by example. 
 
The pro-business legislation and tax advantages of the US state of Delaware have encouraged many 
businesses to incorporate there (indeed there are other well-known jurisdictions of the world that offer 
similar laissez faire ‘advantages’ to businesses). This Delaware Effect has been described as a ‘race to the 
bottom’ as states compete to attract more businesses by loosening regulations and reducing corporate 
oversight. By contrast, the California Effect relates to the fact that in the state of California, more stringent 
regulatory standards for environment emissions have been adopted than the federal government demands, 
and that many other states have followed suit to adopt those more stringent standards – thereby exerting 
influence over other states to raise their standards. 
 
Life sciences, encompassing pharmaceuticals, biotechnology, and healthcare technologies, are pivotal in 
addressing health challenges but also have significant environmental footprints. Current incentives to the 
life-sciences sector can be summarised pre- and post- launch. At the development stage, life-science 
companies receive tax credits and research grants to support research & development into innovative 
potential new products. After the successful launch of a new product, patents and market exclusivity offer 
the opportunity to recoup the return on investment of not only the successful product but also unsuccessful 
products. Health Technology Assessments (HTAs), including economic evaluations, conducted after market 
access is achieved, further refine those incentives towards those products that offer greatest value for 
money for the system that is paying for those products. To date, however, these value for money 
assessments have focused largely on health gains for the current generation of patients without adequately 
considering environmental impacts nor the potential trade-offs with the health of future generations. In 
response to the increasing urgency of climate change, this proposal advocates for a three-pronged policy 
approach to align economic incentives for the life-sciences industry to rapidly reduce their environmental 
impact from the earliest stages of product development. 
 
The first pillar of the proposal recommends moving from an ex-post to an ex-ante model of internalising 
environmental externalities. Rather than adding environmental costs in an after-market assessment, this 
approach incorporates these costs upfront as part of the market costs faced by life-sciences companies. 
This shift would not only promote more environmentally responsible innovations from the outset, aligning 
market dynamics with 
environmental sustainability, but also critically ensure a level playing field at the intersectoral level ensuring 
the life-sciences sector is not disadvantaged vis-à-vis other sectors of the economy (such as tourism, for 
example). 
 
The second pillar focuses on refining the calculation methods for the Social Cost of Carbon (SCC) to better 
capture the true economic and environmental costs of carbon emissions. In particular, it is proposed that 
predicted Gross Domestic Product (GDP) losses due to adverse climate impacts resulting from inaction are 
included in the SCC calculation. Further, that a lower discount rate is employed in these calculations to 
better reflect intergenerational equity considerations. These adjustments are expected to raise the SCC 
leading to a more rapid response of companies to reducing carbon emissions to the bare minimum while 
automatically increasing the relative cost-effectiveness of less polluting technologies compared to more 
damaging technologies. 
 
The third pillar links economic incentives directly to the life sciences’ contribution to public health, both 
domestically and globally. It proposes a dual reward system where the life sciences sector receives financial 
incentives through R&D tax credits domestically, and where richer nations contribute to a global fund to 
support health interventions in lower-income nations.  
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This approach aims to reduce global health disparities by providing greater inward- investment in health to 
lower-income countries, thus promoting more equitable global health distribution while incentivising 
sustainable economic growth. 
 
The proposal highlights the interconnectedness of economic growth, environmental sustainability, and 
global public health. It argues that sustainable economic growth should not exacerbate global warming and 
health inequalities. The three pillars of the proposed policy framework, implemented together, are greater 
than the sum of their parts. Aligning economic incentives across sectors, is the key to creating an economic 
environment for sustainable growth. Only when the true cost of environmental harms are internalised can 
the correct conditions for sustainable economic growth be realised. An intersectoral approach also 
guarantees that the life-sciences sector will not be disadvantaged compared to other sectors of the 
economy. Each of the first two pillars of internalising environmental harms and better reflecting the true SCC 
are necessary but not sufficient conditions to create the correct economic environment for sustainable 
growth. However, these are still not sufficient to ensure fair and equitable distribution of global health. Thus, 
the third pillar creates conditions whereby the choice to invest in the health of own population for 
jurisdictions already above median health is matched by investments to countries below median health. 
 
The three-pronged approach described here for realigning incentives for life sciences innovation could each 
move the needle in the right direction but implemented together they could be transformative. Nevertheless, 
successful implementation of the proposed changes outlined here will require courage and conviction on 
the part of first-movers, and success will depend on achieving the ‘tipping point’ required to invoke the 
California Effect. 
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1. Introduction & Background 

 
The life sciences sector, which encompasses pharmaceuticals, biotechnology, and healthcare technologies, 
is already supported by various economic incentives to stimulate innovation. 
The primary incentive structure for innovation is the use of patents and exclusivity rights (US FDA, 2024). 
Patents offer inventors exclusive rights to manufacture, use, and sell their innovations for a specific period, 
typically 20 years from the filing date. In addition, regulators such as US Food & Drug Administration (FDA) 
or the European Medicines Agency (EMA) grant market exclusivity periods from the date of regulatory 
approval. This exclusivity enables companies to recover the costs associated with bringing their product to 
market. 
 
Nevertheless, the high cost and associated high risks of bringing a successful new product to the health 
care market mean that the patent and exclusivity incentives are supplemented by various push and pull 
incentives to further stimulate innovation, particularly in neglected areas such as orphan diseases or the 
underdevelopment of antibiotics (Matthey and Hollis, 2024). Push incentives are designed to reduce up-front 
risks and costs associated with the early stages of research and development (for example grants/subsidies 
for research; tax deductions for research & development activities, and collaborative partnerships between 
public and private entities). Pull incentives are designed to reward successful outcomes of R&D aiming to 
ensure that profitable markets are available once a drug is developed (for example, advance market 
commitments, regulatory fast-tracking, and the possibility of patent extensions). 
 
Once a product has been successfully developed and been granted an exclusivity period by the regulator, 
companies are then free to market their product to payers. Although Health Technology Assessment (HTA) 
systems vary across different countries (Fontrier et al., 2021), generally speaking, health care payers 
(governments or insurance companies) use HTA to makes decisions about which newly licensed products 
to fund. Value-based assessments such as economic evaluation can be used to further incentivise 
companies by offering to pay more for products that generate greater health gains. Value is assessed 
through a formal HTA that incorporates an economic evaluation of the product. Within a value-based pricing 
system, some payers will provide further incentives to manufacturers by agreeing to pay higher prices for 
orphan diseases or for diseases where the severity of the condition indicates a high unmet need. For 
example, the National Institute for Health and Care Excellence (NICE) in the UK has recently introduced a 
‘severity modifier’ that results in a higher threshold cost- effectiveness for decision making where diseases 
or conditions meet the modifier conditions (NICE, 2022). Similarly, The Netherlands, Norway, Sweden and 
the United States all have some consideration of severity included within their respective HTA processes 
(Skedgel et al., 2022). Likewise, many countries allow for higher cost-effectiveness thresholds/provide for 
accommodations for orphan diseases, explicitly recognising the difficulty of recovering the cost of clinical 
development for indications for rare diseases (Stafinski et al., 2022). Where treatments for particular 
conditions show high promise, but also lack definitive evidence at launch, many payers will agree to some 
form of risk sharing arrangement whereby reimbursement is linked to further evidence development 
(Federici et al., 2021). 
 
These different accommodations to existing HTA processes represent varying attempts to capture 
additional elements of value that fall outside of the conventional health economic evaluation methods. In the 
US, a high profile attempt to define possible additional value elements that should be captured in values 
assessments concluded that, although the cost per Quality Adjusted Life Year (QALY) assessments 
remained central to value assessment, there were a multitude of additional value elements identified that 
should at least be considered alongside traditional value elements (Neumann et al., 2018). 
Environmental issues have increasingly come to the fore in the wake of the Paris Agreement at the 21st 
Conference of the Parties (COP 21), which aims to limit global warming to 1.5 degrees Celsius above pre-
industrial levels through commitments to achieve net-zero emissions by mid-century (UNFCCC, 2015). The 
first global stocktake, a process for countries and stakeholders to see progress towards the meeting the 
goals of the Paris Agreement, was presented to the UN Climate Change Conference (COP 28) in December 
2023. This first stocktake confirmed what was widely anticipated, that the global community is not on track 
to meet the 1.5 degrees Celsius target (UNFCCC, 2023). 
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As a consequence, incentives are emerging to encourage manufacturers to reduce their environmental 
impact. The predominant method for handing environmental concerns in the life sciences is life cycle 
analysis/assessment (LCA). This methodology assesses the environmental impacts associated with all the 
stages of a technology's lifecycle from raw material extraction through materials processing, manufacturing, 
distribution, use, repair and maintenance, and disposal or recycling (Matthews et al, 2014). In the case of 
carbon, this involves estimating the carbon footprint of each of these stages in the life cycle of the product. 
Indeed, the familiarity of estimating the 'carbon footprint' has led to the concept of carbon-dioxide 
equivalents (CO2e) which quantify the effect of a given amount of a greenhouse gas (GHG) in terms of the 
amount of CO2 that would have the same global warming potential (GWP) over a specific time period, 
typically 100 years (Godal and Fuglestvedt, 2002). This common unit simplifies the comparison of 
emissions from different gases based on their potency and atmospheric lifetime. 
 
Despite the focus on net-zero since the Paris Agreement, which came into force in November 2016, it is 
perhaps surprising that climate and environmental considerations where not included in the important 
aspects of value assessment in the aforementioned review of US value frameworks (Neumann et al., 2018) 
nor have bodies such as NICE in the UK included guidance on incorporating environmental impacts into its 
process in the latest release of its methods guidance in 2022 (NICE, 2022). 
 
Nevertheless, attention is beginning to shift towards how HTA processes in general, and health economic 
evaluation in particular, should incorporate environmental and sustainability concerns. A recent editorial in 
the journal Health Economics discussed the importance of capturing environmental considerations in health 
economic analyses (Hensher, 2023) and a number of scoping reviews have recently been published 
reviewing the methods by which HTA might incorporate environmental concerns into its process (Pinho- 
Gomes et al., 2022)(Guirado-Fuentes et al., 2023)(Williams et al., 2024). 
 
A leading proposal is that LCA is combined with the monetised values of the environmental damage caused 
by CO2 emissions (the Social Cost of Carbon or SCC) in order that the SCC (including CO2e GHG emissions) 
can be incorporated into a standard economic evaluation. This could be achieved either within a standard 
cost-benefit analysis or a standard cost- effectiveness analysis framework with little additional 
consideration of the methods beyond extending the perspective of the analysis beyond the health sector 
perspective that is commonly adopted (Drummond et al., 2015)(Siegel et al., 1996). This would have the 
effect of making more polluting technologies less attractive under a value-based pricing assessment 
compared to comparatively less polluting technologies. This proposal is also consistent with the principle of 
capturing the social cost of negative externalities in standard textbooks (Meade, 1973). 
 

2. Three pillars on which to build a framework for aligning policy to incentivise life-sciences 
innovation and encourage sustainable economic growth 

 
It is against this backdrop that the proposal for a three-pronged policy to align incentives for environmentally 
sustainable development is made. The focus of the proposal is on promoting sustainable economic growth 
by internalising climate change externalities to free the invisible hand of the market (Maskin, 1994); ensuring 
the SCC includes all costs, most importantly the predicted stymieing of GDP; and that innovation in the life-
sciences sector is rewarded for attributable health gains while incorporating inequality aversion to differing 
quality-adjusted life expectancies across the globe. 
 
Before taking each of these three pillars in turn to describe the proposed policy changes in more detail, it is 
worth describing the interplay between important aspects of the problem. At the individual level, the 
reinforcing relationship between health and wealth is well understood. But at the planetary level, this 
reinforcing relationship breaks down. Economic growth is good for improving the wealth of the population 
and lifting the poor out of poverty. Escape from poverty brings with it huge potential health benefits at the 
individual level. 
 
However, economic growth is not so good for planetary health. Global warming is predicted to have a 
myriad of adverse consequences: rising sea levels, acidification of the oceans, loss of biodiversity and 
extreme weather events are likely to have profound negative consequences on both economic productivity 
and human health. Further, the negative consequences of global warming are likely to fall disproportionately 
on the poor, who are less able to mitigate the risks associated with climate change and where 
intersectionality between being poor generally, being among the poor in a lower income country and being in 
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the next generation where the impact of climate change will be worse (unless we take immediate action) 
compounds the problem. The goal is sustainable economic growth that focuses on achieving the positive 
and reinforcing elements of growth, while simultaneously avoiding the adverse consequences of global 
warming, and with a focus on narrowing inequalities in both health & wealth. 
 

2.1 Ex-ante versus ex-post accounting of externalities 
 
Although we have yet to see any HTA agencies formally adopt a policy on incorporating the social costs of 
negative externalities from the development, delivery and disposal of innovative health technologies, the 
direction of travel, based on the recently published scoping reviews is for ex-post adaptations. Most likely 
this will be based on combining a LCA that identifies CO2e carbon footprints with the SCC within a cost-
effectiveness analysis adopting the societal perspective. This downstream correction of environmental 
externalities is illustrated in Figure 1 panel (A). A stylised three stages of the lifecycle of development (prior 
to launch), delivery (during active use) and disposal (after use at the individual level) of the technology is 
conducted at the prevailing market costs and subject to the incentives provided by those market conditions. 
LCA is then performed to calculate the carbon footprint of each of these stages which is then combined with 
the SCC per tonne of CO2 to give a monetised cost of the externality at each stage of the lifecycle. Adding 
the cost of carbon to the market costs gives the full social cost at each stage and summing the stages give 
the full social cost of the product across the lifecycle. 
 
The proposal here is for a simple change to move this ex-post LCA into an ex-ante assessment which is 
illustrated in Figure 1 panel (B). The same carbon footprint calculation is undertaken but at an earlier stage 
such that the prices faced by the manufacturer already incorporate the social cost of the externality. Under 
the ceteris paribus assumption, it is clear that the ex-ante and ex-post policies would lead to the same 
assessment of the externality. However, relaxing the assumption reveals a number of advantages to moving 
the externality adjustment to the ex-ante position. 
 
 
 
 

 
 
In the ex-post scenario, market prices excluding the externality are used by companies to bring the product to market and adjustments are 
handled ex-post. In the ex-ante scenario, the company brings a product to market using the full social costs and no further adjustment is 
necessary 

Figure 1 Illustration of the ex-post (panel A) and ex-ante (panel B) handling of environment externalities 
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The first advantage is a gain in efficiency. Although under ceteris paribus assumptions the full social cost of 
each stage of production are the same, in a real-life situation the market dynamics and the operation of the 
invisible hand will lead to efficiencies as producers naturally substitute away from more expensive, more 
environmentally damaging factors of production with higher carbon footprints, to lower cost, less 
environmentally damaging options. 
 
The second advantage comes from the relative ease with which an ex-ante LCA can be implemented 
compared to making calculations ex-post. Within a LCA, consideration is given to inventorying scope 1, 2 & 3 
GHG emissions (US EPA, 2015). Scope 1 GHG emissions occur from sources that are controlled or owned 
by an organisation. Scope 2 emissions are indirect GHG emissions associated with the purchase of energy 
for heating and cooling. Scope 3 emissions are also indirect and include all sources not within an 
organisation’s scope 1 and 2 boundary and can consist of both its upstream and downstream activities 
such as purchased goods and services, employee travel (business and commuting), transportation and 
distribution, waste disposal of used products. Since scope 3 emissions for one organisation are the scope 1 
and 2 emissions of another organisation, providing there is comprehensive accounting across all 
organisations involved in the supply chain then scope 3 emissions need not be included in the LCA when 
establishing the carbon footprint in terms of CO2e units. By contrast, if the LCA is undertaken ex-post then 
an inventory needs to be made not only of the scope 1 & 2 emissions but also of the scope 3 emissions, 
since these will not have been captured by each organisation. This presents a considerable challenge for the 
analyst – especially if in the move towards net-zero accounting, some parts of the supply chain for a given 
technology have been starting to incorporate LCA into their operations – then it would become a challenge 
to work out how to present the ex-post LCA without double counting. 
 
The third advantage comes from the levelling of the playing field across differing sectors of the economy. If 
all organisations within the economy are subject to the same principles of LCA in an effort to meet net-zero 
targets of the Paris Agreement then as well as the efficiency of not having to account for scope 3 GHG 
emissions ex-post, it means that the life-sciences industry is not disadvantaged compared to other sectors 
of the economy. For example, recent headlines have described the current discrepancy in fuel tax duty which 
means that private motorists pay more fuel duty per litre than do operators of private jets as ‘baffling’ 
(Topham, 2024). Of course, to the extent that air transportation is part of the supply chain of modern health 
technologies, the lack of aviation fuel duty keeps the cost of air transportation (artificially low) for the life 
sciences industry. But the real distorting effect is the comparison between sectors. While life sciences (and 
other sectors of the economy including health care provision more generally) come under pressure to meet 
net-zero targets, the tourism sector faces unrealistically low air travel costs which encourage air travel for 
pleasure and disadvantage other transport options such as train travel. 
 

2.2 A complete accounting for the Social Cost of Carbon (SCC) 
 

The second proposed policy change relates to the methods for calculating the SCC. Indeed, there is no 
established single method for calculating the SCC, with different organisations using different approaches. 
The Environmental Protection Agency (EPA) in the US has estimated the SCC as US$46 per metric ton in 
2025 rising to $69 per ton in 2050 (US EPA, 2017). 
 
Perhaps unsurprisingly, the SCC is extremely sensitive to the underlying assumptions – in particular the 
assumptions concerning non-linearities in the relationship between CO2 emissions and temperature change, 
and the use of discounting. Further, there are concerns that the SCC can be easily manipulated from a 
political perspective (Aldy et al., 2021). A recent contribution in the journal Nature undertook a 
comprehensive assessment of the evidence, concluding that a higher social cost of CO2 is warranted. The 
authors concluded: 
 

“Our preferred mean SC-CO2 estimate is $185 per tonne of CO2 ($44–$413 per tCO2: 5%– 95% 
range, 2020 US dollars) at a near-term risk-free discount rate of 2%, a value 3.6 times higher than 
the US government’s current value of $51 per tCO2.” 

(Rennert et al., 2022). 
 

For the purposes of this proposal, two principles are espoused: 1) that the SCC should include estimates of 
forgone GDP due to adverse climate impacts and 2) that the discount rate used to adjust for differential 
timing in the model to calculate the SCC should be set to be low/zero on the grounds of intergenerational 
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equity. Both these proposals will substantially raise the SCC, at least compared to commonly employed 
estimates, to be more in line with the Rennert et al (2022) values quoted above. Raising the SCC calculations 
in this manner will undoubtedly be painful in the short term but will result in more rapid responses by 
manufacturers to reduce carbon consumption. 
 
The first principle introduces a real cost of carbon that is currently missing from the equation, meaning that 
without it society will not be reacting fast enough to reduce its carbon. The opportunity cost of forgone 
growth of the economy is a real cost of inaction to mitigate the impact of rising temperatures globally. 
The second brings a focus on intergenerational equity, which is currently overlooked with some models 
using much higher discount rates for SCC calculations in order to keep the SCC low. Regularly updating of 
the estimations for SCC would create a self-correcting incentive such that as the GDP lost to climate 
changes falls so the SCC would also fall. 
 

2.3 Establishing a Global Health Fund to reward innovation and reduce health inequalities 
 

The third and final pillar of the proposal is to link successful innovation to further investment in the life 
sciences industry and to targeted programmes designed to reduce health inequalities across the globe. The 
proposal is to do this by looking at the life sciences’ contribution to population health at two levels: within the 
individual jurisdiction and at the global level. Further, that the linked rewards to innovation operate at those 
same two levels, with a contribution to a domestic fund which could be offered to domestic life-science 
companies in the form of R&D tax credits and a contribution to a Global Health Fund that would be used to 
provide health care interventions to countries with the greatest need. 
 
The contribution to the fund could be split around median per-capita income. There is a very real relationship 
between per-capita GDP and the ability of individual country to pay for health care interventions for their 
populations. Early suggestions by the WHO that interventions below a threshold of 1 x GDP per capita 
represent good value for money and interventions above 3 x GDP per capita represent poor value for money 
have been widely criticised (Robinson et al., 2017)(Shillcutt et al., 2009)(Woods et al., 2016), but the 
remaining (and necessary) focus on GDP as a measure of a country’s ability to pay remains. 
 
Nevertheless, when GDP measures determine the health care expenditures then it is clear that disparities in 
the wealth of countries will likely be mirrored in the health of their populations. Although not perfect (and 
mitigated somewhat by the law of diminishing marginal returns to health care interventions) the 
manifestation of income inequality into health inequality is clear to see at the global level. The aim of the 
fund therefore is to ensure that existing inequalities are not perpetuated but are at least reduced. 
Figure 2 below shows all countries of the world rank ordered in terms of their per-capita GDP based on 2023 
World Bank data, presented in terms of 2017 US$. Burundi has the lowest per- capita GDP at US$700 with 
Luxemburg topping the charts with US$117,800. The UK (highlighted in Figure 2) has a per capita GDP of 
US$47,600 well above the median of US$15,000. 
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World Bank (2023) – with minor processing by Our World in Data. “GDP per capita – World Bank – In constant 2017 international $” 
[dataset]. World Bank, “World Bank World Development Indicators” [original data]. from 
 https://ourworldindata.org/grapher/gdp-per-capita-worldbank  
 

Figure 2 Per-capita GDP across the globe (2017 US$) 

Ultimately, any threshold could be used as the point at which contributions to the fund would be initiated, but 
given the focus on reducing inequalities the median income level is a natural choice. The contribution to the 
fund could then be calculated as the difference between the median income and a given value of GDP per 
capita that represents the threshold for value assessment in that country. For ease of exposition, in Figure 2, 
the value of 1 x GDP of the UK is used, though in practice this is a little above the commonly stated 
£30,000 per QALY threshold that NICE uses for decision making. In this example, the UK would be expected 
to ‘set aside’ US$32,500 for each QALY generated with a new technology accepted by NICE into the UK 
market in a given year. This set-aside could then be split between domestic support for the life-sciences 
industry in direct recognition of the contribution of the life-sciences sector to innovation that was judged to 
be value for money for use in the UK system, and contribution to the Global Health Fund to reduce 
inequalities. 
 
With a split of 50/50 between the domestic support for life sciences in the UK and the global Fund, each 
QALY generated in the UK would translate into 50% x US$32,500 = US$16,250 for the Global Health Fund to 
be spent on countries below median income in order to improve the health of their populations. Using the 
same principles as the net contributors to the fund, the recipients could receive proceeds in proportion to 
their relative ranking below median income. 
 
While the operation of the scheme would come with a number of arbitrary choices to be made to get it up 
and running, the design of the scheme follows the principles that: 
 

• reward to (domestic) life sciences industry would be in direct proportion to the success of the live 
sciences sector in generating innovative technologies that meet the criteria of representing value 
for money in a given jurisdiction, and;  

• contribution to the Global Health Fund, would satisfy the principle that inequalities in health 
between countries across the globe would be narrowed rather than widening with the introduction 
of innovative technology. 

 
3. Scalability across countries with differing health systems 

 
The three-pronged policy approach described above has been designed to be applicable across different 
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countries and across different health systems. For those countries that have an explicit cost-effectiveness 
threshold that represents their marginal willingness to pay for health gain, then this stated threshold could 
be used to determine the ‘set aside’ to contribute to domestic investment and the Global Health Fund. For 
those countries without a stated cost-effectiveness threshold, methods can be employed to calculate such 
an implied threshold, even for pluralist systems such as the US. 
 
In principle, there should not be any practical challenges to implementation in different jurisdictions, and it 
may better suit those countries that prefer minimal government intervention – though the implementation of 
the scheme will involve some government intervention. Negative externalities such as GHG emissions are, 
by definition, failures of the free-market and require government intervention to correct. 
 
However, that is not to say that all countries would agree to take part. In particular, the SCC increase may 
attract the criticism that it would simply be unaffordable for some lower- income countries. Yet, if this is truly 
the case, then this would tell us something about the magnitude of the task ahead. Ultimately it is inaction 
on climate change that is unaffordable. It could be that some further incentive would have to be offered by 
higher income countries to get lower income countries to join the scheme. For example, Nobel Laureate 
Joseph Stiglitz has suggested that the International Monetary Fund (IMF) should give poor countries 
US$300bn per year to fight climate change, including weaning themselves off of coal-fired power generation 
(Elliott, 2023). But the overall premise remains intact, that only by including a comprehensive SCC can we 
put in place the mechanism whereby the invisible hand of the free market can help solve the problems of 
climate change. The alternative would be to conclude that the free market (capitalism) itself is the problem 
and that wholesale change of the prevailing economic system is necessary. 
 

4. Perverse incentives and the free-rider problem 
 
International agreements are inherently difficult to build. Despite the apparent success of the Kyoto Accord 
and the Paris Agreement, the net-zero targets to limit global warming to no more than 1.5 degrees Celsius is 
by no means assured. The US withdrawal from the Paris Agreement in 2020 (following a presidential 
executive order in 2017) has fortunately now been reversed and the US rejoined the agreement in 2021. 
However, this emphasises that such agreements are a potential house of cards that could come crashing 
down. Despite many positives that have been generated following the COP meetings, the recently published 
Global Stocktake at COP 28 has thrown doubt on the feasibility of achieving the targets set at COP 21 by 
mid-century. Much has been made of the fact that China, as one of the most populous countries in the world 
(for many years the most populous but overtaken in 2022 by India) has been rapidly increasing its fossil fuel 
emissions in line with the demand of its population for cheap power. Though tempting to think that ‘why to 
bother’ if the efforts of richer countries can be wiped out in just a few short years by more populous poorer 
countries, this encourages a ‘race to the bottom’ mentality. Richer nations can, by virtue of their increased 
wealth, afford to take greater mitigating actions than poorer countries. 
 
Furthermore, it is important not to underestimate the power a wholesale shift away from high carbon fossil 
fuel power production can have in terms of restructuring the global markets for clean energy and providing 
market incentives for innovation in these areas. Despite the dismal progress towards the Paris agreement, 
there are reasons to be cheerful. 2024 saw the closure of Britain’s last coal-fired power station, with the New 
York Times reporting that Britain has ‘turned its back on coal forever’ (Sengupta, 2024) while in the same 
year, the tide of ever increasing GHG emissions from China is also predicted to turn with the first downturn 
in CO2 emissions as China reduces its reliance on cheap, dirty, energy. And the world’s most innovative 
country in producing solar energy? Also China (Bradsher, 2024). 
 

5. Summary 
 
This proposal has highlighted the interconnectedness of economic growth, environmental sustainability, and 
global public health. It has argued that sustainable economic growth should not exacerbate global warming 
and health inequalities. The three pillars of the proposed policy framework could be beneficial if 
implemented independently. But if implemented together, they have the potential to be greater than the sum 
of their parts. 
 
Aligning economic incentives across sectors, is the key to creating an economic environment for 
sustainable growth. Only when the true cost of environmental harms are internalised can the correct 
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conditions for sustainable economic growth be realised. An intersectoral approach also guarantees that the 
life-sciences sector will not be disadvantaged compared to other sectors of the economy. Each of the first 
two pillars of internalising environmental harms and better reflecting the true SCC are necessary but not 
sufficient conditions to create the correct economic environment for sustainable growth. However, these are 
still not sufficient to ensure fair and equitable distribution of global health. Thus, the third pillar creates 
conditions whereby the choice to invest in the health of their own population for jurisdictions already above 
median health is matched by investments to countries below median health. 
 
The three-pronged approach described here for realigning incentives for life sciences innovation could each 
move the needle in the right direction but implemented together they could be transformative. Nevertheless, 
successful implementation of the proposed changes outlined here will require courage and conviction on 
the part of first-movers in the richer nations. Yet, if acted upon with courage and conviction, wholesale 
restructuring of the market conditions for innovation could avoid a ‘race to the bottom’ and instead achieve 
the ‘tipping point’ required to invoke the California Effect. 
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