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Foreword

Limiting the global average temperature rise – and avoiding a climate catastrophe – will 
require transformation of a magnitude far greater than any humankind has ever undertaken.

Individual behavior modifications to minimise one’s carbon footprint – such as reducing 
air travel – are important. But even the most successful version of these efforts will not be 
sufficient. Change is in the hands of big industries such as steel, cement, aluminum, aviation, 
shipping and trucking, which together contribute over 30% of global carbon emissions.

The transformation will require new technologies – and they will need to be deployed at 
scale. It is estimated that an annual investment of USD 7–9.2 trillion is needed to fund 
global decarbonisation.

What can insurers do? As this report lays out, through research findings and the results of a 
survey of C-level insurance executives, insurers have two main roles.

The first is risk management and underwriting: assessing project risks at an early stage and 
growing the body of data on climate tech risks are key to insuring them and to attracting the 
massive investment needed.

The second role of insurers is investing. Insurance companies have already become 
major investors in commercialised technologies like wind and solar power and green 
hydrogen. Increased investment is needed, however, in technologies which are at an earlier 
development phase as well.

Risk expertise and capital are not the only missing pieces. We also need policies that 
incentivise investment in and demand for low-carbon technologies. Regulatory frameworks 
and codes of practice will facilitate project replication. And, of course, collaboration – not 
only within transitioning industries, but also across stakeholder groups – will be essential to 
realising the unprecedented transformation needed for our resilient future.
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Key findings of this report

 ● The traditional climate tech commercialisation 
pathway – the ‘Technology Readiness Level’ 
framework – does not consider a number of factors 
that hinder market readiness. As a result, wide-scale 
commercial deployment may be delayed or full 
market-deployment potential may not be realised.

 ● The development of industrial-scale pilot projects to 
demonstrate the viability of new climate technologies 
in an operational environment is capital intensive. 
Framing and assessing the risks and developing risk 
management frameworks from very early phases of 
project development is fundamental for attracting 
investors, expediting execution and achieving scale.

 ● Seven major developments are changing the climate 
tech commercialisation risk landscape:

1. The launch of an Adoption Readiness Level 
framework by the U.S. Department of Energy, which 
offers a cohesive framework to measure the market 
readiness of climate technologies for commercial-
scale deployment.

2. Growing concerns around energy security, which 
have led to the launch of national strategies aiming 
to regulate and expand the extraction of rare earth 
and other critical materials needed to scale up the 
production of climate technologies.

3. The emergence of government subsidies and 
transformative public policies, such as the Inflation 
Reduction Act in the U.S. and the New Green 
Industrial Deal in the EU, which are reshaping the 
economics and commercial viability of climate 
technologies for decarbonising heavy industries.

4. The emergence of market-focused alliances engaging 
governments and corporations, which aim to 
expedite tech-specific market developments by 
identifying early adopters.

5. Coordinated investment platforms that bring 
together philanthropic, private and public funding to 
provide more cohesive financial support to increase 
innovations and investment in first-of-a-kind 
operational pilots.

6. The emergence of sustainable finance frameworks, 
taxonomies, disclosure regulations and alliances 
of net-zero institutional investors, which aim to 
mobilise private capital for financing the transition.

7. Climate tech hubs that bring together technology 
developers and customers to leverage existing 
infrastructure systems, create a business marketplace 
and develop safety standards to expedite scaled 
deployment.

 ● Expediting the commercialisation and deployment of 
climate technologies over the next decade will require 
new ways of doing business at the project and industry 
levels.

 - At the project level, climate tech stakeholders (e.g. 
project developers, engineers, procurement and 
construction companies, investors, governments) 
need to collaborate with re/insurers from the early 
phases of project development to frame the risks and 
co-design innovative, holistic risk management and 
financing solutions to attract private capital. This 
would allow re/insurers to expand their expertise in 
this area, which is crucial given the lack of data on 
new climate technologies and their associated risks. 
However, re/insurers are traditionally only contacted 
downstream once the project has been designed and 
is pending financing. Mechanisms to engage 
re/insurers earlier on in the process therefore need to 
be developed.

 - At the industry level, as the technology reaches the 
early commercial deployment stage, re/insurers 
can play a critical role in collaborating with third-
party technical validation, standard-setting and 
certification entities to develop robust, technology-
specific risk management frameworks, standards, 
codes of practice and guidelines for industry adoption 
and project replication.

 ● Insight from the survey of re/insurance C-level 
executives sheds light on the challenges and 
opportunities around climate tech commercialisation 
and deployment as well as re/insurers’ strategic 
priorities in this space. In a nutshell:

 - CEOs believe that property & casualty (P&C) 
re/insurers could play a role by engaging directly with 
project stakeholders from the pre-commercialisation 
stages. However, a number of factors currently 
hinder such engagement, including lack of data on 
untested risks and profitability concerns.

 - Larger P&C re/insurers are strategically investing 
to develop their internal capacities, for example by 
expanding risk-engineering services and underwriting 
solutions for demonstrated climate technologies, 
as well as strengthening data and risk analytics as a 
service. They are also investing in various research 
and development initiatives through internal 
innovation hubs and partnerships.

Executive summary

In a series of recent reports, the Intergovernmental Panel 
on Climate Change detailed how close the world is to 
missing the 1.5°C global warming target and the need 
to reduce global emissions to achieve net zero by 2050. 
Surpassing the 1.5°C threshold could significantly increase 
the severity of climate-related impacts, highlighting the 
need for a well-planned, whole-of-economy approach to 
limiting the global average temperature increase over the 
next few decades.

This will require decarbonisation of the global economy 
within a short timeframe. While there has been some 
progress, the world has reached a critical moment for 
transformative action. Globally, substantial efforts are 
underway to expedite the decarbonisation of heavy 
industries, such as steel, aluminium, cement and aviation, 
which contribute to over 30% of global carbon emissions. 
Reducing greenhouse gas (GHG) emissions across sectors 
such as these requires the commercialisation and wide-
scale deployment of a range of new climate technologies in 
the coming decade.

The annual investment gap between now and 2050 to fund 
this transition stands at USD 7–9.2 trillion. Closing this 
gap will require massive amounts of private capital; relying 
solely on public capital will not be sufficient. A significant 
portion of transition funding needs to be deployed towards 
financing climate tech innovation, commercialisation and 
market readiness.

Many of the climate technologies essential for industrial 
decarbonisation, such as green hydrogen, long-term energy 
storage and carbon removal (point source or direct air 
capture and storage), are still in the pre-commercialisation 
stages. Demonstrating and deploying these new 
technologies, which come with new, untested risks, is capital 
intensive. Their wide-scale commercial deployment also 
requires the development of standards and codes of practice 
for industry adoption and replication, which takes time. 

Suitable risk management frameworks and related insurance 
solutions will be critical to mobilising the necessary capital 
for demonstration projects and ultimately enabling the 
commercial deployment of climate technologies.

To explore how re/insurers, as risk managers and investors, 
can help in this space, The Geneva Association launched 
the research project Accelerating Climate Technologies for 
Industrial Decarbonisation and the Insurance Industry. The 
outputs of this work are presented in two reports.

This first report sets the scene by describing the 
current climate tech landscape, and the challenges 
and opportunities associated with expediting the 
commercialisation and market readiness of new climate 
technologies, as well as the potential role of re/insurers. It 
offers perspectives from key stakeholders and insurance 
C-level executives on the benefits of and difficulties with 
engaging re/insurers in climate tech commercialisation 
from an early stage. The second report will address how 
such engagement can be achieved and present a novel 
‘Insurability Readiness Framework’ (IRF), which provides a 
structured questionnaire for framing risks and related data 
needs through an insurance lens from the early phases of 
project development for any climate technology. The report 
will also demonstrate the use of the IRF for green hydrogen 
and carbon removal and storage projects.

6

The commercialisation and wide-scale deployment 
of new climate technologies must be expedited to 
achieve industrial decarbonisation.

Innovative risk management 
frameworks and insurance solutions 
will be critical to mobilising the 
capital needed for demonstration 
projects and commercial deployment.
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 - Brokers play an important role in the commercial 
deployment stages, when technology-specific risks 
are well understood and insurance products and 
services have already been developed. However, a 
number of factors may hinder brokers’ effectiveness 
in facilitating re/insurers’ direct engagement with 
key stakeholders in the demonstration and early-
deployment stages.

 - As long-term institutional investors, re/insurers can 
play a strategic role by investing in the wide-scale 
commercial deployment of climate technologies. 
However, some respondents indicated that investments 
in the earlier stages could also lead to long-term 
benefits and opportunities for their companies and help 
shape their future investment strategies.

 - Multi-lateral development banks play a key role in 
enabling institutional investors’, including 
re/insurers’, engagement in climate tech projects in 
middle- and low-income economies, for example 
by helping to source and structure investable-grade 
projects; enabling public-private partnerships and 
blended finance structures; and issuing guaranteed 
bonds and/or backing the creditworthiness of the 
project counterparts.

 - Industry-level collaboration and cross-sectoral 
partnerships are essential to stepping up the 
insurance industry’s contributions to accelerating 
the commercialisation and wide-scale deployment of 
new climate technologies. 1 Introduction
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Introduction

1.1 Background

1 IPCC 2023.
2 United Nations (UN) 2016. The Paris Agreement is a legally binding international treaty on climate change, adopted by 196 Parties at the UN 

Climate Change Conference in Paris, France, on 12 December 2015 (COP21). The agreement entered into force on 4 November 2016 with the 
objective of holding ‘the increase in the global average temperature to well below 2°C above pre-industrial levels and pursuing efforts to limit the 
temperature increase to 1.5°C above pre-industrial levels, recognising that this would significantly reduce the risks and impacts of climate change’.

3 IPCC 2018.
4 IPCC 2023.
5 The Economist 2023a.
6 Ibid.
7 MPP 2022.
8 World Economic Forum (WEF) 2022.
9 MPP is an alliance of climate leaders and companies: https://missionpossiblepartnership.org/

Rising greenhouse gas (GHG) emissions, primarily resulting 
from human activities, are significantly impacting the 
Earth’s climate system. The global average temperature has 
continued to rise compared to pre-industrial times, leading 
to biodiversity loss; changes in the frequency, severity and 
regional occurrences of extreme weather events; and trends 
such as sea-level rise and water scarcity, all of which can 
result in a wide range of health-related complications.1 
A well-planned, whole-of-economy approach to curbing 
GHG emissions is needed to limit the global average 
temperature increase to 1.5°C compared to pre-industrial 
levels over the next few decades and meet the goals of the 
Paris Agreement.2

The world has reached a critical moment for transformative 
action. In 2018, the Intergovernmental Panel on Climate 
Change (IPCC) indicated that crossing the 1.5°C threshold 
could trigger far more severe climate-related impacts.3 The 
IPCC’s Sixth Assessment Report (AR6) presented scientific 
evidence on how close the world is to missing the 1.5°C target 
and the need to reduce global emissions by 45% by 2030 to 
achieve net zero by 2050.4 However, the world is currently on 
the path to a 2.5–2.9ºC temperature increase, though there 
are many uncertainties around this.5 Considering the urgent 
need to decarbonise the global economy over the next three 
decades, and the short timeframe in which to do it, it will be 
necessary to significantly scale up decarbonisation efforts in 
the coming 10 years.6

Expediting the commercialisation and wide-scale 
deployment of a wide range of new climate technologies 
will be central to achieving industrial decarbonisation. 
Some high-emitting sectors, such as power and 
transportation, are already taking some measures, such 
as integrating renewable energy and investing in electric 
vehicle (EV) infrastructure, to curb their GHG outputs. 
However, reducing the carbon footprint of heavy industries 
(steel, aluminium, cement and concrete, chemicals, 
shipping, trucking and aviation), which contribute over 30% 
of global carbon emissions (Figure 1), still poses significant 
difficulties. These sectors, often-termed ‘hard-to-abate’ 
sectors, are facing complex decarbonisation challenges 
due to their intense energy usage. They will ultimately 
rely on new technologies, such as green hydrogen, long-
energy duration systems, small modular nuclear reactors 
(SMRs) and carbon removal (point source capture, direct 
air capture, utilisation and storage), which remain in the 
pre-commercialisation stages.7

Significant efforts are underway to expedite the 
decarbonisation of ‘hard-to-abate’ industries over 
the coming decades.8 To this end, Mission Possible 
Partnership (MPP)9 has developed targets that need to 
be achieved by these sectors by 2030, as well as the 
range of critical cross-cutting technologies that will 
be required, to have a shot at meeting the goals of the 

Though funding for climate technologies is rising, 
there is still a significant investment gap to fund the 
transition to a decarbonised economy by 2050.

Paris Agreement (Table 1).10 This has highlighted the need to align priorities among public and private stakeholders to 
increase coordination to achieve these targets.

FIGURE 1: PERCENTAGE OF GLOBAL CARBON EMISSIONS FROM HARD-TO-ABATE INDUSTRIES 

11%

26%

40%
8%

4%

3%
3%

3%
1%

 Steel
 Concrete and cement
 Trucking
 Aluminium
 Shipping
 Aviation
 Chemicals (ammonia)
 Building power and heat
 Other sectors

Source: Mission Possible Partnership11

TABLE 1: PROGRESS TOWARDS THE TECHNOLOGY ADOPTION NEEDED BY 2030 FOR HARD-TO-ABATE 
SECTORS

Aviation Trucking Shipping Steel Aluminium Concrete Chemicals

What is needed by 2030?

300 
Sustainable 
Aviation Fuel 
(SAF) plants

7 million 
zero-emissions 
trucks (there 
are currently 
debates about 
hydrogen-
powered 
trucks)

200 ships 
using zero-
emissions fuel

70 (near) zero-
emissions steel 
plants

90 new 
low-carbon 
smelting and 
refinery plants

20+ 
commercial-
scale carbon 
capture, usage 
and storage 
plants

60 green and 
blue ammonia 
plants

40 Mt of SAF 
(for 10–15% 
of SAF in 
aviation supply 
globally)

1.6 million 
overnight 
depot chargers

5% zero-
emissions fuel 
in international 
shipping

170 Mt of near-
zero-emissions 
primary steel 
produced

43% of 
aluminium 
production 
from recycling 
by 2030

These would 
need to deliver 
160 million m³ 
concrete

50 Mt of near-
zero-emissions 
ammonia 
produced

600,000 
public high-
speed chargers 
for battery 
electric trucks

Situation as of September 2022

70 operational 
and in pipeline

4,000 electric 
trucks

0 operational12 1 demo plant13 50 operational 
plants

0 operational 2 operational 
plants

10 MPP 2021, 2022a,b,c,d,e,f,g.
11 Ibid.
12 Laura Maersk was the first methanol fuel-enabled feeder container ship to be launched in 2023.
13 Vogl et al. 2023. 

https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_SPM.pdf
https://unfccc.int/sites/default/files/resource/parisagreement_publication.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2022/06/SPM_version_report_LR.pdf
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_SPM.pdf
https://www.economist.com/weeklyedition/2023-11-25
https://www.economist.com/weeklyedition/2023-11-25
https://www3.weforum.org/docs/WEF_GFC_Net_Zero_Choreography_Paper_2022.pdf
https://missionpossiblepartnership.org/
https://www.energy-transitions.org/wp-content/uploads/2021/07/2021-ETC-Steel-demand-Report-Final.pdf
https://missionpossiblepartnership.org/industry-leaders-back-plan-for-zero-emissions-aluminium-ammonia-and-steel/
https://missionpossiblepartnership.org/wp-content/uploads/2022/06/LowCarbonConcreteandConstruction.pdf
https://missionpossiblepartnership.org/wp-content/uploads/2022/10/Making-1.5-Aligned-Aluminium-possible.pdf
https://missionpossiblepartnership.org/wp-content/uploads/2022/09/Making-1.5-Aligned-Ammonia-possible.pdf
https://missionpossiblepartnership.org/wp-content/uploads/2022/09/Making-Net-Zero-Steel-possible.pdf
https://missionpossiblepartnership.org/wp-content/uploads/2022/07/Making-Zero-Emissions-Trucking-Possible.pdf
https://missionpossiblepartnership.org/wp-content/uploads/2022/07/Making-Net-Zero-Aviation-possible.pdf
https://www.energy-transitions.org/wp-content/uploads/2021/07/2021-ETC-Steel-demand-Report-Final.pdf
https://www.industrytransition.org/green-steel-tracker/


12 13

This transition also requires a number of cross-cutting technologies for energy production and carbon removal to be scaled

Cross-cutting 
technologies What is needed to support these sectors by 2030?

Hydrogen 100 Mt H2 (hydrogen) produced (all production 
routes – with at least 6.5% green production)

600 GW electrolysers producing green hydrogen

Renewable 
electricity

2 TW – installed wind and solar (excludes cement 
and non-H2 chemical power consumption)

20,000 new renewable development projects

Carbon 
capture and 
removal

700 Mt CO2 – global carbon captured and stored 
or utilised

200 large-scale carbon capture and removal and 
storage projects (assumes project size of 3.5 Mt CO2 
based on Northern Lights and Gorgon Project size)

Sustainable 
biomass

~50 Mt biofuel consumed (across aviation and 
trucking)

500 biofuel production facilities

Source: Mission Possible Partnership14

1.2 Urgent need for the deployment of new climate technologies

It has taken many decades for renewable energy sources such as solar and wind to become cost competitive with their 
fossil fuel counterparts. Figure 2 demonstrates the cost of solar photovoltaic (PV) module prices against cumulative 
installation capacity from 1975–2018. However, despite competitive costs, these technologies have not realised their full 
deployment potential. This is due to various reasons, such as the credit risk of the project developer or the off-taker(s) as 
well as issues with the manufacturing and supply chain of new modules.

Reducing GHG emissions across industrial sectors will require much more agility during the development, 
commercialisation and deployment phases of new climate technologies and infrastructure systems.15 New policies and 
regulatory frameworks as well as government subsidies will also be critical to incentivising action on the supply and 
demand sides.16 Institutional transformations and cross-sectoral partnerships will be needed to break through silos and 
overcome barriers, including those related to cost, regulation, finance, market factors, supply chains and other logistics, to 
reduce the high risk premiums of new climate technologies.

FIGURE 2: SOLAR PV MODULE PRICES VS. CUMULATIVE INSTALLED CAPACITY
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14 MPP (n.d.) 
15 The Geneva Association and OECD 2021; The Geneva Association 2022; WEF 2021.
16 The Economist 2023b.  According to The Economist, war and subsidies have turbocharged the green transition.
17 Ritchie et al. 2020.

1.3. The investment gap 

18 HolonIQ 2023.
19 According to PwC (2023), while equity investing in climate tech in many areas declined amid tough conditions in the private markets in 2023, 

investments in climate technologies for industrial decarbonisation experienced a steady rise.
20 BloombergNEF 2022; McKinsey & Company 2022a.
21 WEF 2022. Much of the emissions abatement post-2030 will rely on breakthrough technologies such as hydrogen-based fuels, bioenergy and carbon 

capture, utilisation and storage solutions. Successful expansion of these will require significant scale-up and capital. This report by WEF highlights that critical 
decarbonisation technologies will need at least ‘10x’ investment to hit zero-emissions targets. Experts from over 50 financial institutions, including banks, 
insurers and asset managers, as well as the public sector, were brought together to develop financing blueprints and policies to mobilise investment in these 
technologies. Furthermore, the report outlines how to address the supply- and demand-side gaps to achieve significant scale-up of these technologies.

22 Climate Tech VC 2023.

Over the last few years, there has been a steady rise in 
venture capital funding for climate technologies, from the 
innovation to the growth stages, around the world. In 2022, 
for example, total funds in this space were estimated at 
USD 70.1 billion.18, 19 Additionally, funding has expanded 
beyond traditional spending on renewable energy. Figure 3 
illustrates the order of investments by sector since 2020 in 
technologies for transportation, energy, food and land use, 
industry, climate risk management, the built environment 
and carbon. 

Despite this, the annual estimated total investment gap 
to fund the transition of the global economy stands at 
USD 7–9.2 trillion until 2050.20 A significant portion of 
transition funding needs to be deployed towards financing 
climate tech innovation, commercialisation and wide-
scale deployment – for example, financing pilot projects 
currently in the pre-commercialisation stages right through 
to industrial-scale plants and infrastructure systems. 

Given the scale of this gap, it is clear that no single entity 
can address this challenge alone. Relying solely on public 
capital will not be sufficient – massive amounts of private 
capital will also need to be mobilised. The public and private 
sectors need to align on priorities and work together to 
find solutions, and leverage capacities and resources with a 
long-term investment and planning mindset.21

FIGURE 3: EXPANSION OF VENTURE CAPITAL FUNDING FOR CLIMATE TECHNOLOGIES SINCE 2022
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The annual investment gap to fund the 
transition to a decarbonised economy is 
USD 7–9.2 trillion. Closing this will require 
massive amounts of private capital.

https://missionpossiblepartnership.org/sector-transition-strategies/
https://www.genevaassociation.org/events/future-proofing-technological-innovations-resilient-net-zero-economy
https://www.genevaassociation.org/event-recordings/climate-change-environment-conference-2022-recording
https://www3.weforum.org/docs/WEF_Financing_the_Transition_to_a_Net_Zero_Future_2021.pdf
https://www.economist.com/finance-and-economics/2023/02/13/war-and-subsidies-have-turbocharged-the-green-transition
https://ourworldindata.org/renewable-energy
https://www.holoniq.com/notes/11-2b-of-climate-tech-venture-funding-for-q1-2023
https://www.pwc.com/gx/en/issues/esg/state-of-climate-tech-2023-investment.html
https://about.bnef.com/blog/the-7-trillion-a-year-needed-to-hit-net-zero-goal/?utm_source=Email&utm_campaign=596500&utm_medium=Newsletter&utm_content=BNEFMonthInReviewDec&tactic=596500&pchash=
https://lmg.london/wp-content/uploads/2023/10/No-Insurance-No-Sustainable-Future-final.pdf
https://www3.weforum.org/docs/WEF_GFC_Net_Zero_Choreography_Paper_2022.pdf
https://www.ctvc.co/climate-tech-h1-2023-venture-funding/
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Many breakthrough climate technologies for industrial 
decarbonisation remain in the pre-commercialisation 
stages and come with a range of new risks. Demonstrating, 
deploying and operationalising these technologies in the 
coming decade will require significant private capital.23 
WEF has further stressed that unlocking private capital will 
require innovative risk management solutions and blending 
of public and private capital, which will necessitate 
collaboration among many stakeholders.24

The ecosystem of stakeholders engaged in climate tech 
commercialisation is complex, with different entities 
involved in different stages of the process, each with varying 
roles and priorities. Re/insurers, as risk management experts 
and institutional investors, have played an essential role in 
enabling the entrepreneurial pathways and deployment of 
many technologies in the past.25 WEF has emphasised the 
need for collaboration among stakeholders in the climate 
tech commercialisation ecosystem and highlighted the 
important role re/insurers could play in supporting the 
transition.26 Further investigation is required to explore 
this issue. A recent report by the London Market Group has 
also put focus on insurance as an essential tool to unlock 
the growth of green projects, in particular as an enabler to 
secure financing and offer protection against construction 
delays and overruns.27 However, the question remains: 
how and when should re/insurers engage? Re/insurers also 
motivate and engage with standard-setting and certification 
institutions to develop risk management frameworks, 
codes of practice, guidelines and standards for emerging 
technologies with a risk reduction and prevention lens. This 
facilitates industry adoption of new technologies as well as 
project replication.28 

23 WEF 2021.
24 Ibid.
25 The Geneva Association 2018. Author: Maryam Golnaraghi; The Geneva Association 2019. Author: Maryam Golnaraghi; Golnaraghi 2022; WEF 2021.
26 WEF 2021.
27 London Market Group 2023.
28 For a comparable scenario from the past, see VdS 2014. In this case, a large group of re/insurers, brokers, engineers and technical organisations worked 

together to develop codes of practice for managing risks of offshore wind farms. These were published in 2014 and were further revised in 2017.
29 The Geneva Association’s Climate Tech Advisory Committee comprises senior experts from 12 re/insurers (AIG, Allianz, AXA, AXIS Capital, Intact 

Financial Corporation, Liberty Mutual, Lloyd’s, Manulife, Munich Re, SCOR, Swiss Re, Tokio Marine); risk engineering, investment, and commercial 
and speciality business line experts; and company CEOs. The project also involved executives and staff from a number of partner organisations, 
including three leading Managing General Agents (MGAs) (New Energy Risk, Energetic Capital and kWh Analytics), the U.S. Department of Energy, 
Breakthrough Energy, Worley, the banking sector (including HSBC and Citibank) and WEF’s Net Zero Financing Working Group.

30 For a review of the insurance industry value chain and business model, see The Geneva Association 2018.
31 For this report, we worked with primary insurance companies, which offer financial protection through risk transfer solutions to individuals, 

businesses and collectives; reinsurance companies, which act as insurers for insurance companies; and highly specialised MGAs, which are a 
specialised type of insurance agent/broker that, unlike traditional agents/brokers, is vested with underwriting authority from an insurer. We also 
make brief comments about traditional brokers, which are transactional and serve as sales agents between policyholders and insurers, and between 
primary insurers and reinsurers.

32 P&C re/insurers generally cover property losses, liability losses and, in some countries, workers’ compensation and health insurance. Life re/insurers pay 
benefits upon death, disability or injury. The investment (asset management) function of re/insurance companies is linked to their liabilities. P&C 
re/insurers’ investment categories are geared towards more liquid investments. Life re/insurers are typically ‘buy-and-hold’, long-term investors.

To explore these questions in more detail, The Geneva 
Association launched the research project, Accelerating 
Climate Technologies for Industrial Decarbonisation and the 
Insurance Industry, designed and implemented with the 
support of The Geneva Association’s Climate Tech Advisory 
Committee and partner organisations.29 This report, which 
summarises the first part of the project, describes the 
climate technology commercialisation landscape, as well as 
the challenges and opportunities associated with expedition 
and what re/insurers can offer if they are brought into 
the process earlier.30, 31 It also offers perspectives from key 
stakeholders and insurance C-level executives on the benefits 
of and challenges with engaging re/insurers with the climate 
tech commercialisation ecosystem from the pilot and early 
demonstration stages. It involved:

 ● An in-depth literature review complemented by 
workshops and roundtable discussions with the Climate 
Tech Advisory Committee and the aforementioned 
partners.

 ● A qualitative survey of insurance C-level executives, 
specifically:32

 - Group Chief Executive Officers (CEOs) (life and P&C)
 - Group Chief Investment Officers (CIOs) (life and 

P&C) 
 - Group Chief Underwriting Officers (CUOs) 

(P&C only)
 - Heads of Risk Engineering (P&C only)

Section 2 describes the climate technology 
commercialisation landscape and highlights critical 
developments driving change in this space. Section 3 
offers views from stakeholders that are shaping the 
climate tech landscape on the role re/insurers can play 
and the benefits of their early engagement for expediting 
climate tech commercialisation and deployment. The 
results of the Geneva Association Climate Tech Survey are 
provided in section 4, and section 5 offers conclusions and 
recommendations for the way forward.

Many climate technologies are in 
the pre-commercialisation stages 
and come with a range of new risks. 2The climate tech 

commercialisation 
landscape

https://www3.weforum.org/docs/WEF_Financing_the_Transition_to_a_Net_Zero_Future_2021.pdf
https://www3.weforum.org/docs/WEF_Financing_the_Transition_to_a_Net_Zero_Future_2021.pdf
https://www.genevaassociation.org/research-topics/extreme-eventsand-climate-risk/climate-change-and-insurance-industrytaking-action
https://www.genevaassociation.org/research-topics/climate-change-and-emerging-environmental-topics/investing-climate-resilient
https://theactuarymagazine.org/decarbonizing-our-economy/
https://www3.weforum.org/docs/WEF_Financing_the_Transition_to_a_Net_Zero_Future_2021.pdf
https://www3.weforum.org/docs/WEF_Financing_the_Transition_to_a_Net_Zero_Future_2021.pdf
https://lmg.london/wp-content/uploads/2023/10/No-Insurance-No-Sustainable-Future-final.pdf
https://shop.vds.de/download/vds-3549en/75fa0b14-257c-4b11-85a9-273e34cfa7aa
https://www.genevaassociation.org/research-topics/extreme-eventsand-climate-risk/climate-change-and-insurance-industrytaking-action
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2.1 The traditional pathway to technology commercialisation

33 WEF 2021, Figure 6.

The commercialisation pathway of a technology is its advancement from an innovative idea in a lab to market adoption 
and full-scale deployment. This entails several stages: research and development, demonstration (pilot projects) and early 
deployment, and at-scale commercial deployment (Figure 4).

FIGURE 4: TECHNOLOGY READINESS LEVEL IN RELATION TO TECHNOLOGY MATURITY LEVELS AND 
SOURCES OF CAPITAL
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Technology Readiness Level: A framework for measuring technological maturity along the 
commercialisation pathway

Traditionally, a ‘Technology Readiness Level’ (TRL) framework is used to assess the maturity of a technology along the 
different stages of the commercialisation pathway. The TRL was originally developed by the U.S. National Aeronautics and 
Space Administration (NASA) in 1974 and was formally defined in 1989. Over the years, modified versions of the TRL have 

been adopted by stakeholders involved in the technology 
commercialisation process in different sectors.34, 35 

Figure 4 illustrates the nine typical levels of technology 
maturity along the technology commercialisation pathway. 

The TRL framework does not address the maturity of the 
company or the industry that is behind the technology. In 
addition, it does not explicitly consider many other factors 
that could hinder a technology’s market readiness, for 
example, risks associated with a lack of demand, market 
size, the downstream value chain, the manufacturing 
process and supply chain, material sourcing or the policy 
and regulatory environment. These factors, if not dealt 
with concurrently as the technology reaches the early 
commercialisation stages, could significantly delay its 
deployment increase the risk premium. 

34 The original definition included seven levels but in the 1990s, NASA adopted the nine-level scale that subsequently gained widespread acceptance.
35 NASA 2023.
36 The cost of solar photovoltaic electricity has fallen by 85% between 2010 and 2020, and the costs of onshore and offshore wind have dropped by 

half, making them cost competitive with fossil fuels. In 2015, when the Paris Agreement was signed, wind and solar accounted for only 4.6% of 
global electricity; by October 2022 they accounted for 12.39%, rising from 10.3% in 2021 and 9.3% in 2020.

37 Our World in Data (n.d.)

Categorisation of climate technologies based 
on the Technology Readiness Level framework

Climate technologies that are essential for industrial 
decarbonisation can be split into three categories according 
to their technological maturity (Figure 4).

Category 1: Climate technologies that are already 
commercialised (TRL 9) and are cost competitive with their 
high-GHG-emitting counterpart but may not have realised 
their full market-deployment potential. 

For example, solar and wind power (onshore and offshore) 
have been commercialised and their costs have fallen over 
the last decades (Figure 5). However, they continue to face 
a number of risks that hinder their widespread deployment, 
such as manufacturing and supply chain risks associated 
with new modules that may not have been tested 
sufficiently before being used in new projects, or the credit 
risk of project developers or off-takers.36

FIGURE 5: LEVELISED COSTS OF RENEWABLE ENERGY SOURCES BY TECHNOLOGY IN RECENT DECADES
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The climate tech 
commercialisation landscape
Developments such as transformative public policy, 
increasing availability of government subsidies and 
the emergence of climate tech hubs are helping to 
expedite the commercialisation and deployment of 
climate technologies.

https://www3.weforum.org/docs/WEF_Financing_the_Transition_to_a_Net_Zero_Future_2021.pdf
https://www.nasa.gov/directorates/somd/space-communications-navigation-program/technology-readiness-levels/
https://ourworldindata.org/grapher/levelized-cost-of-energy
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Category 2: These climate technologies are understood, yet all or some aspects remain in the pre-commercialisation 
stages and need to be technologically demonstrated and refined in an operational environment. 

Most technologies needed for industrial decarbonisation fall into this category (TRL 5–7). The aim is to become cost 
competitive for scaling and replication. Examples include carbon removal (point source and direct air capture and storage), 
green hydrogen (see Box 1), long-term energy storage, sustainable aviation fuel (SAF) and small modular nuclear reactors, 
to name a few.

Box 1: Commercialisation challenges of carbon storage and green hydrogen

The primary methods of carbon storage are geological sequestration in reservoirs like depleted oil and gas fields 
or saline formations, and mineralisation (or mineral carbonation). While geological sequestration has seen some 
commercial implementation globally, the wider adoption of carbon storage faces various challenges. These include 
concerns about induced seismicity, potential CO2 leakage, water contamination, environmental impacts and long-term 
liabilities associated with storing CO2, which have slowed the pace of wider commercial deployment.

Challenges associated with the commercialisation of green hydrogen include the need for large areas of land for solar 
and wind infrastructure, lack of available transportation and storage infrastructure, significant energy losses during the 
production and conversion processes, and the need for high-temperature hydrogen heating processes for hard-to-abate 
sectors like steel production.

Source: The Geneva Association, based on Boussidan, Capgemini, Swiss Re, IEA and IRENA38

Category 3: Promising technologies that are in the research and development stages (TRL 3–5), with potential for 
commercialisation in the next 10–20 years, for example, nuclear fusion.39 This category is not within the scope of this study.

Financing and the ‘Valley of Death’ in the demonstration and early-deployment stages

The technology commercialisation pathway is financed by various stakeholders such as wealthy individuals, philanthropic 
organisations, governments and the private sector (e.g. venture capital firms, corporations, institutional lenders and 
investors). Typically, the early phases (TRL 1–4) are financed by ‘early-stage investments’ such as concessionary public and 
philanthropic capital (mainly in the form of grants) and equity investments40 (mainly friends, angel investors and early 
venture capital).41 ‘Late-stage investors’ generally include industry and institutional investors, who prefer to invest when 
the technology has been demonstrated and technological risks related to operationalisation at scale have been addressed 
(TRL 7–9). Late-stage investments are in the form of equity, debt and capital market-financing tools (e.g. green bonds, 
indexed based funds).

Traditional resources available from the government and 
private sector fall significantly short in the demonstration 
and early-deployment stage, where significantly more 
resources are required for the financing of pilot projects 
in which critical risks such as functional performance, 
ease of use and operational safety issues for scaling of the 
technology are addressed. This funding gap is referred to 
as the ‘Valley of Death’, where many ‘potentially viable’ 
technologies ‘die’ and never make it to the market (Figure 6).

38 Boussidan 2023; Capgemini 2023, Swiss Re 2021, 2022; IEA 2022, 2023a,b; IRENA 2022.
39 U.S. DoE 2022.
40 Equity refers to ownership of any asset after all debts associated with that asset are paid off. For a company, equity represents the amount of money 

that would be returned to a company’s shareholders if all of the assets were liquidated and all of the company’s debt was paid off in the case of 
liquidation. In the case of acquisition, it is the value of company sales minus any liabilities owed by the company not transferred with the sale. See 
Investopedia 2023.

41 Angel investors are wealthy private investors focused on financing small business ventures in exchange for equity.

FIGURE 6: THE VALLEY OF DEATH – THE MAJOR INVESTMENT GAP IN THE COMMERCIALISATION 
PATHWAY OF NEW TECHNOLOGIES

Research and development Demonstration and 
early deployment At-scale commercial deployment

Re
so

ur
ce

s

Maturity of 
technology

Resources available from 
early-stage investors

Additional resources required to 
finance demonstration and early 

development

Resources available from 
late-stage investors

‘Valley of Death’
for new

technologies

Source: The Geneva Association (revised from WEF)

2.2 Developments shaping the climate tech commercialisation risk landscape

Over the last two years, seven developments have significantly impacted the climate technology risk landscape, paving 
the way for expediting commercialisation and deployment. These are highlighted in Figure 7 and further described in this 
section.

FIGURE 7: SEVEN DEVELOPMENTS CHANGING THE CLIMATE TECH RISK LANDSCAPE
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A major funding gap – known as 
the ‘ Valley of Death’ – exists for 
technologies in the demonstration 
and early-deployment stages.

https://www.weforum.org/agenda/2023/01/hydrogen-clean-energy-transition-2023
https://prod.ucwe.capgemini.com/wp-content/uploads/2022/12/Hydrogen_white-paper_Jan-23.pdf
https://www.swissre.com/institute/research/topics-and-risk-dialogues/climate-and-natural-catastrophe-risk/expertise-publication-carbon-removal-technologies.html
https://www.swissre.com/dam/jcr:300e7069-1bef-418d-85fb-aa3ba2863fba/ep-de-risking-the-hydrogen-economy.pdf
https://iea.blob.core.windows.net/assets/42d294af-ce07-44c7-9c96-166f855088e8/CO2storageresourcesandtheirdevelopment-AnIEACCUSHandbook.pdf
https://iea.blob.core.windows.net/assets/1b7ab289-ecbc-4ec2-a238-f7d4f022d60f/Hydrogenpatentsforacleanenergyfuture.pdf
https://iea.blob.core.windows.net/assets/acc7a642-e42b-4972-8893-2f03bf0bfa03/Towardshydrogendefinitionsbasedontheiremissionsintensity.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Jan/IRENA_Geopolitics_Hydrogen_2022.pdf
https://www.energy.gov/articles/doe-national-laboratory-makes-history-achieving-fusion-ignition
https://www.investopedia.com/terms/e/equity.asp
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Launch of the Adoption Readiness Level framework

In 2022, the ‘Adoption Readiness Level’ (ARL) framework was launched to enable project developers, investors and other 
key stakeholders to assess and address a wide range of risks hindering climate technology market readiness.42 Led by 
the U.S. Department of Energy (DoE),43 this framework was developed to supplement the traditional TRL framework. 
Commercialisation often fails or is significantly delayed, or full market potential is not realised because the economic 
aspects of the ecosystem needed for scaled deployment have not been addressed. Critical requirements, such as the 
manufacturing and supply chains of the technology or regulatory and permitting processes, may also not be ready. The ARL 
framework has been developed to assess the risks that hinder market adoption and translate this into a readiness score 
(Figure 8).

The ARL framework includes four risk categories, namely ‘Value Proposition’, ‘Market Acceptance’, ‘Resource Maturity’ 
and ‘License to Operate’, and 17 corresponding risk types, which are explained in Table 2. Different risks within the ARL are 
relevant at different stages of the commercialisation pathway. The market readiness score shines light on areas that need 
to be addressed to enable market adoption and robust market deployment. This framework is currently under consultation 
with various stakeholders. Discussions with the U.S. DoE have raised the question about the insurability of these risks 
and the role of the insurance industry. The second phase of this project will include a review of the ARL with the goal to 
enhance and further supplement the framework from an insurability and risk transfer perspective.44

FIGURE 8: ADOPTION READINESS LEVEL
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Designed to complement the Technology Readiness Level framework to enable climate tech market readiness

42 U.S. DoE 2023a.
43 The ARL was developed based on extensive industry consultations.
44 The results of this initiative will be published in a forthcoming Geneva Association report in 2024.
45 U.S. DoE 2023a.

Launch of national critical materials strategies

Growing concerns around energy insecurity have led 
several governments to update or launch new national 
critical materials strategies, indicating growing interest in 
investing in the energy transition.46, 47 These strategies aim 
to build a competitive advantage in material sourcing to 
secure access to critical materials such as lithium, nickel, 
cobalt, manganese and graphite that are needed for the 
manufacturing of new climate technologies for domestic 
use and international trade purposes (risk 11 in Table 2). In 
December 2022, the Canadian government convened the 
governments of Australia, France, Germany, Japan, the U.K. 
and the U.S., leading to the ‘Sustainable Critical Minerals 
Alliance,’ to promote the global adoption of environmentally 
conscious, socially inclusive and responsible practices in the 
mining, processing and recycling of rare earth and critical 
metals (risks 13 and 16 in Table 2).48

Emergence of transformative public policy and 
government subsidies

Since 2022, transformative public policy and regulatory 
frameworks, along with substantial government subsidies, 
have been emerging, which create a more favourable and 
enabling environment for the development of climate 
technologies. The availability of government subsidies 
in particular is changing the economics and commercial 
profile of climate tech commercialisation. For example, 
there has been major legislative movement in the U.S. 
with the passage of the Bi-partisan Infrastructure Act, the 
Inflation Reduction Act and a series of executive orders 
issued by the U.S. Government, which provide nearly 
USD 1 trillion in government grants and subsidies.49 
This led the EU parliament to expedite the passage of 
the New Green Industrial Deal on 1 February 2023, with 
over EUR 500 billion in financing to create a level playing 
field with the U.S.50 A number of other countries have 

46 IEA 2023c; IRENA 2023.
47 Government of Australia 2023; Government of Canada 2023a; Government of Brazil 2021; European Commission 2023a; Government of India 

2019; Government of Japan 2020; Government of South Africa 2022; U.K. Government 2022; U.S. DOE 2021; The White House 2022a,b.
48 Government of Canada 2022.
49 The White House 2022c,d, 2023a.
50 European Commission 2022a,b, 2023b,c.
51 Government of Australia 2022; Government of Canada 2023b,c; Government of Japan 2023; U.K. Government 2020, 2023.
52 European Commission 2023d,e; Cohen 2023.
53 Saiyid 2023.
54 Moore 2023; U.S. DoE 2023b.

followed suit, including Australia, Canada, Japan and the 
U.K.51 This avails capital to high-risk pilot projects during 
the demonstration and early-deployment stages to help 
expedite the assessment of functional performance and 
other technological risks associated with high-priority 
technologies (risks 1 and 2 in Table 2).

Among other important public policy and regulatory 
developments is the launch of carbon border adjustment 
mechanisms (CBAM) to promote greener manufacturing 
by imposing import fees on foreign products that cause 
more pollution during manufacturing than similar domestic 
products, to help shift market size (risk 5 in Table 2).52 
However, there are concerns that border carbon taxes could 
potentially impact low- and medium-income economies 
that were not primarily responsible for anthropogenic 
climate change in the first place, and may not guarantee a 
fair transition for all nations.53

Finally, government programmes aim to mitigate market-
related risks for specific technologies, such as the recent U.S. 
DoE initiative of USD 1 billion to boost demand for clean 
hydrogen. This initiative is designed to provide initial revenue 
for the first large-scale producers and provide certainty for 
potential buyers, helping to mitigate market-related risks for 
specific technologies (risks 4 and 5 in Table 2).54

Alliances to expedite market development and 
identify early adopters

Since 2021, there have been proactive efforts by 
governments, companies in the industrial and financial 
sectors and multi-lateral organisations to expedite market 
development and the emergence of early market adopters 
(particularly addressing risks 4 and 5 in Table 2). Examples 
include the First Mover Coalition (FMC), a collaboration 
between the U.S. State Department and WEF, which was 
launched at Glasgow Climate Change negotiations in

Through national critical materials 
strategies, countries aim to gain a 
competitive advantage in sourcing 
materials for the manufacturing of 
climate technologies. 

Regulatory frameworks and government 
subsidies are creating a more enabling 
environment for the commercialisation 
of climate technologies. 

https://www.energy.gov/sites/default/files/2023-06/CARAT-R10_6-2-23.pdf
https://www.energy.gov/sites/default/files/2023-06/CARAT-R10_6-2-23.pdf
https://iea.blob.core.windows.net/assets/afc35261-41b2-47d4-86d6-d5d77fc259be/CriticalMineralsMarketReview2023.pdf
https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2023/Jul/IRENA_Geopolitics_energy_transition_critical_materials_2023.pdf?rev=f289d177cda14b9aaf2d1b4c074798b4
https://www.industry.gov.au/sites/default/files/2023-06/critical-minerals-strategy-2023-2030.pdf
https://www.canada.ca/content/dam/nrcan-rncan/site/critical-minerals/Critical-minerals-strategyDec09.pdf
https://www.gov.br/mme/pt-br/assuntos/secretarias/geologia-mineracao-e-transformacao-mineral/pro-minerais-estrategicos/FolderPolticaPrMineraisEstratgicosversoingls.pdf
https://eur-lex.europa.eu/resource.html?uri=cellar:903d35cc-c4a2-11ed-a05c-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://mines.gov.in/admin/storage/app/uploads/64352887bcfa41681205383.pdf
https://mines.gov.in/admin/storage/app/uploads/64352887bcfa41681205383.pdf
https://www.enecho.meti.go.jp/en/category/special/article/detail_158.html
https://www.gov.za/sites/default/files/gcis_document/202204/46246gon2026.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1097298/resilience_for_the_future_the_uks_critical_minerals_strategy.pdf
https://www.energy.gov/sites/prod/files/2021/01/f82/DOE Critical Minerals and Materials Strategy_0.pdf
https://www.whitehouse.gov/briefing-room/statements-releases/2022/02/22/fact-sheet-securing-a-made-in-america-supply-chain-for-critical-minerals/
https://www.whitehouse.gov/briefing-room/statements-releases/2022/10/19/fact-sheet-biden-harris-administration-driving-u-s-battery-manufacturing-and-good-paying-jobs/
https://www.whitehouse.gov/wp-content/uploads/2022/05/BUILDING-A-BETTER-AMERICA-V2.pdf
https://www.whitehouse.gov/briefing-room/statements-releases/2022/08/09/fact-sheet-chips-and-science-act-will-lower-costs-create-jobs-strengthen-supply-chains-and-counter-china/
https://www.whitehouse.gov/wp-content/uploads/2022/12/Inflation-Reduction-Act-Guidebook.pdf
https://eur-lex.europa.eu/resource.html?uri=cellar:fc930f14-d7ae-11ec-a95f-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://op.europa.eu/en/publication-detail/-/publication/126a0d43-2745-11ed-8fa0-01aa75ed71a1
https://commission.europa.eu/system/files/2023-02/COM_2023_62_2_EN_ACT_A Green Deal Industrial Plan for the Net-Zero Age.pdf
https://eur-lex.europa.eu/resource.html?uri=cellar:6448c360-c4dd-11ed-a05c-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://www.legislation.gov.au/Details/C2022A00037
https://www.budget.canada.ca/2023/pdf/budget-2023-en.pdf
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/clean-electricity-regulation.html
https://grjapan.com/sites/default/files/content/articles/files/gr_japan_overview_of_gx_plans_january_2023.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/936567/10_POINT_PLAN_BOOKLET.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1144441/Web_accessible_Budget_2023.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R0956
https://taxation-customs.ec.europa.eu/system/files/2023-05/20230510 CBAM factsheet.pdf
https://www.forbes.com/sites/arielcohen/2023/03/15/bipartisan-carbon-border-adjustment-mechanisma-political-unicorn/
https://ciphernews.com/articles/border-carbon-taxes-poised-to-shut-out-lower-income-nations/
https://news.bloomberglaw.com/environment-and-energy/us-weighs-1-billion-hydrogen-demand-program-to-boost-industry
https://www.energy.gov/sites/default/files/2023-06/CARAT-R10_6-2-23.pdf
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2021;56  the U.S., Canada and Mexico North American 
Hydrogen partnership established at the 2023 Three Amigos 
Conference held in Mexico;57 the U.S.–Japan Hydrogen 
Strategy;58 and the EU Clean Hydrogen Partnership.59

Coordinated investment platforms with 
philanthropic-private-public funding

Since 2017, there have been targeted efforts to coordinate 
philanthropic-private-public funding to scale up and offer 
more cohesive financing across the climate tech supply 
chain, particularly in the demonstration and early-
deployment stages to help get viable technologies over the 
‘Valley of Death’ (risks 2 and 7 in Table 2). For example:

55 U.S. DoE 2023a.
56 Launched by U.S. President Biden at the 2021 United Nations Climate Change Conference in Glasgow, FMC is a global initiative harnessing the 

purchasing power of companies (with support from governments) to decarbonise hard to abate industrial sectors that currently account for 30% of 
global emissions. As of December 2022, 71 companies have joined the FMC. 

57 At the North American Leaders’ Summit (NALS), Canada, Mexico and the U.S. committed to working together to develop the North American clean 
hydrogen market. Bnamericas 2023.

58 U.S. to invest USD 7 billion in hydrogen hubs with eye on export to Japan.
59 For more information, see: https://www.clean-hydrogen.europa.eu/get-involved/regions-hub_en
60 Information on the organisation’s board and investors is available at: https://breakthroughenergy.org/our-work/breakthrough-energy-ventures/

bev-board-and-investors/
61 Breakthrough Energy 2023.
62 For more information, see: https://breakthroughenergy.org/our-work/breakthrough-energy-ventures/
63 Hook 2022.
64 Breakthrough Energy 2022.
65 According to public reports.
66 For more information, see: https://breakthroughenergy.org/

 - Breakthrough Energy60 is the largest network of 
ultra-net-worth investors, philanthropic sources, 
corporations, governments and banks. It is structured 
around three main programmes: Breakthrough 
Energy Fellows (BEF), which funds early-stage start-
ups;61 Breakthrough Energy Ventures (BEV), which 
invests in growth-stage ventures;62 and Breakthrough 
Energy Catalyst (BEC),63 which is financing the first 
demonstration projects for promising technologies such 
as sustainable aviation fuel.64 This platform has raised 
an estimated USD 3.8 billion as of November 2023.65 
Breakthrough Energy is also working to help expedite 
market development and promoting the need for public 
policy and government funding and subsidies.66

TABLE 2: RISK CATEGORIES OF THE ADOPTION READINESS LEVEL FRAMEWORK

Value proposition Market acceptance Resource maturity License to operate

1. Delivered cost
Risks associated with achieving cost 
competitiveness when produced at full 
scale, including amortisation of incurred 
development and capital costs and 
accounting for switching costs (if any).

2. Functional performance
Risks associated with the ability of the 
technology solution to meet or exceed 
the performance and feature-set of 
incumbent solutions or create new 
end-use markets.

3. Ease of use/complexity
Risks associated with operational 
switching costs; the ability of a new 
user (individual, company, system 
integrator) to adopt and operationalise 
the technology solution with limited 
training, few new requirements, or 
special resources (e.g. tools, workforce, 
contract structures).

4. Demand maturity/market 
openness

Risks associated with demand certainty 
and access to standardised sales & 
contracting mechanisms (if required), 
as well as with natural (e.g. network 
effects, first-mover-advantages) and/
or structural (e.g. existing monopolies/
oligopolies) barriers to entry in the 
market(s) to which the technology 
solution can be applied.

5. Market size
Risks associated with the overall size of 
the market that can be served by the 
technology, and the level of uncertainty 
with which it will materialise.

6. Downstream value chain
Risks associated with the projected path 
to get the product from a producer to a 
customer along the value chain (consid-
ering, e.g. split incentives, technology 
acceptance, business model changes).

7. Capital flow and availability
Risks associated with the availability 
of capital needed to move the 
technology solution from its current 
state to production at scale, including 
total investment required, availability 
of willing investors, availability of 
associated financial and insurance 
products, and the speed of capital flow.

8. Project development, integration 
and management

Risks associated with the existence 
of processes and capabilities to 
successfully and repeatedly execute 
projects using the technology solution.

9. Infrastructure
Risks associated with the physical and 
digital large-scale systems that need 
to be in place to support, enable, or 
facilitate deployment at full scale (e.g. 
pipelines, transmission lines, roads and 
bridges, etc.)

10. Manufacturing & supply chain
Risks associated with all the entities 
& processes that will produce the 
end product, including integrators 
and component and sub-component 
manufacturers & providers.

11. Materials sourcing
Risks associated with the availability 
of critical materials required by the 
technology (e.g. rare earth and other 
limited-availability materials).

12. Workforce
Risks associated with the human capital 
and capabilities required to design, 
produce, install, maintain and operate 
the technology solution at scale.

13. Regulatory environment
Risks associated with local, state 
and federal regulations or other 
requirements/standards that must be 
met to deploy the technology at scale.

14. Policy environment
Risks associated with local, state and 
federal government policy actions that 
support or hinder the adoption of the 
technology at scale.

15. Permitting & siting
Risks associated with the process to 
secure approvals to site and build 
equipment and infrastructure associated 
with deploying the technology at scale.

16. Environmental & safety
Risks associated with the potential for 
hazardous side effects or adverse events 
inherent to the production, transport 
or use of the technology solution or 
end product in the absence of sufficient 
controls.

17. Community perception
Risks associated with the general 
perception by global and local 
communities of the technology solution 
and its risks or impacts, whether 
founded or unfounded.

Source: U.S. DoE55

 - Mission Innovation, a coalition of 23 governments 
and the European Commission (on behalf of the EU) 
working together to coordinate funding to support 
the deployment of climate technologies for a just 
energy transition.67

Sustainable finance frameworks and alliances 
of net-zero institutional investors

The development of sustainable finance frameworks 
along with taxonomies and regulations for disclosure and 
reporting68 are critical for institutional investors such as life 
re/insurers and pension funds to make informed investment 
decisions, particularly at the full commercialisation stages 

67 For more information, see: http://mission-innovation.net/about-mi/overview/
68 IFRS 2023.
69 European Commission 2019, 2020, 2021a,b; Canadian Climate Institute 2022; Monetary Authority of Singapore 2023; Australian Sustainable 

Finance Initiative 2020.
70 European Commission 2023f. The IPSF was launched in October 2019. Its members are public authorities in charge of developing environmentally 

sustainable finance policies in Argentina, Canada, Chile, China, Hong Kong, India, Indonesia, Japan, Kenya, Malaysia, Morocco, New Zealand, Norway, 
Senegal, Singapore, Switzerland, the U.K. and the EU.

71 ASEAN Taxonomy Board 2023. This association comprises 10 member states in Southeast Asia. In November 2021, ASEAN introduced the ASEAN 
Taxonomy for Sustainable Finance. It was developed to facilitate an orderly and just transition, promoting the adoption of sustainable finance across 
ASEAN member states.

72 NZAOA was convened by the UN in 2019. It is a member-led international initiative including institutional investors such as pension funds and 
insurance companies, who commit to transition their investment portfolios to achieve net-zero GHG emissions by 2050.

73 GFANZ was announced in April 2021 ahead of COP26 in Glasgow, as a coalition of financial institutions from around the world aiming to accelerate 
the transition to a net-zero economy by 2050 at the latest. This coalition brings together various financial actors from different sectors such as 
banks, asset managers, asset owners and other financial institutions.

74 U.S. DoE definition: https://www.energy.gov/oced/regional-clean-hydrogen-hubs

(addressing risk 7 in Table 2).69, 70, 71 Over the last few years, 
coalitions of institutional investors, such as the Net-Zero 
Asset Owner Alliance (NZAOA)72 and the Glasgow Financial 
Alliance for Net Zero (GFANZ),73 have been formed.

Climate-tech-specific hubs

Emerging climate-tech-specific regional hubs are bringing 
together producers and customers (public and private 
alike) to leverage existing infrastructure systems, provide 
a business marketplace, develop safety standards and 
promote the technology to expedite scaled deployment 
(risks 6, 9 and 10 in Table 2).74 Some examples are provided 
in Table 3.

https://www.energy.gov/sites/default/files/2023-06/CARAT-R10_6-2-23.pdf
https://www.bnamericas.com/en/news/three-amigos-summit-reveals-new-focus-on-hydrogen
https://www.clean-hydrogen.europa.eu/get-involved/regions-hub_en
https://breakthroughenergy.org/our-work/breakthrough-energy-ventures/bev-board-and-investors/
https://breakthroughenergy.org/our-work/breakthrough-energy-ventures/bev-board-and-investors/
https://breakthroughenergy.org/department/breakthrough-energy-fellows/
https://breakthroughenergy.org/our-work/breakthrough-energy-ventures/
https://www.ft.com/content/f25fd95d-e2d8-43f8-b786-1552a1f0059e
https://breakthroughenergy.org/news/breakthrough-energy-announces-first-catalyst-project-funding-in-50-million-grant-to-lanzajet/
https://breakthroughenergy.org/
http://mission-innovation.net/about-mi/overview/
https://www.ifrs.org/content/dam/ifrs/project/general-sustainability-related-disclosures/project-summary.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R2089
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32020R0852
https://eur-lex.europa.eu/resource.html?uri=cellar:9f5e7e95-df06-11eb-895a-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R2178
https://www.canada.ca/content/dam/fin/publications/sfac-camfd/2022/09/2022-09-eng.pdf
https://www.mas.gov.sg/-/media/gfit-publication_june_2023.pdf
https://static1.squarespace.com/static/6182172c8c1fdb1d7425fd0d/t/6240de97b51f1159dbc20e24/1648418477411/FINAL+Australian+Sustainable+Finance+Roadmap+%28mobile+version%29+%28Embargoed+until+24+November%29.pdf
https://static1.squarespace.com/static/6182172c8c1fdb1d7425fd0d/t/6240de97b51f1159dbc20e24/1648418477411/FINAL+Australian+Sustainable+Finance+Roadmap+%28mobile+version%29+%28Embargoed+until+24+November%29.pdf
https://finance.ec.europa.eu/system/files/2022-11/221109-ipsf-annual-report_en.pdf
https://asean.org/wp-content/uploads/2023/03/ASEAN-Taxonomy-Version-2.pdf
https://www.energy.gov/oced/regional-clean-hydrogen-hubs
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TABLE 3: EXAMPLES OF CLIMATE-TECH-SPECIFIC HUBS

Technology Hubs

Hydrogen  - Seven Regional U.S. Department of Energy Hydrogen Hubs (H2Hubs), recently announced by the 
Biden-Harris Administration75

 - Monaco Hydrogen Alliance (https://monacoh2.org/) 
 - Hydrogen Council  (https://hydrogencouncil.com/en/) 

Carbon management  - Aramco Jubail (https://www.aramco.com/en/sustainability/climate-change/managing-our-
footprint/carbon-capture-utilization-and-storage) 

 - Carbon Development Council (https://www.carbondevelopmentcouncil.org/) 
 - CCS+ Initiative (https://ccsplus.org/) 
 - Northern Lights  (https://norlights.com/) 
 - Port of Rotterdam (https://www.porthosco2.nl/en/)  
 - Ravenna CCS (https://www.eni.com/en-IT/net-zero/ravenna-energy-transition.html)

Offshore wind  - North Sea Wind Power Hub (https://northseawindpowerhub.eu/) 

Source: The Geneva Association

75 U.S. DoE 2023c. The seven regional hydrogen hubs are: California; Ohio-Pennsylvania-West Virginia; Minnesota-North Dakota-South Dakota; Texas; 
Pennsylvania-Delaware-New Jersey; Illinois-Indiana-Michigan; Washington-Oregon-Montana.

3Market perspectives on 
the role of re/insurers

https://monacoh2.org/
https://hydrogencouncil.com/en/
https://www.aramco.com/en/sustainability/climate-change/managing-our-footprint/carbon-capture-utilization-and-storage
https://www.aramco.com/en/sustainability/climate-change/managing-our-footprint/carbon-capture-utilization-and-storage
https://www.carbondevelopmentcouncil.org/
https://ccsplus.org/
https://norlights.com/
https://www.porthosco2.nl/en/
https://www.eni.com/en-IT/net-zero/ravenna-energy-transition.html
https://northseawindpowerhub.eu/
https://www.energy.gov/articles/biden-harris-administration-jumpstart-clean-hydrogen-economy-new-initiative-provide-market
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3.1 Need for new ways to manage risks and finance climate tech projects

According to WEF, expediting the commercial deployment of climate technologies over the next decade will require 
new ways of doing business. There is a need to bring together relevant stakeholders across different sectors to work 
collaboratively to co-develop transformative risk management measures and innovative financing approaches to address 
the investment gap for climate technologies.76

The ecosystem of public and private stakeholders engaged in climate tech commercialisation and deployment is complex, 
with different touchpoints, roles and priorities for various parties at different phases of project development and financing 
(Box 2).77

Box 2: Stakeholders involved in various climate tech project stages

Technology, industry and related supply chains:
 -  Technology providers (may also be the project owner)
 -  Project owners (small to medium-sized ventures and corporates)
 -  Engineering, procurement and construction (EPC) companies
 -  Customers
 -  Suppliers (material providers, equipment manufacturers, etc.)
 -  Infrastructure owners (private)
 -  Standard setters/certification agencies
 -  Legal firms (project structuring)

Financial institutions and re/insurance companies
 -  Banks
 -  P&C re/insurers (risk engineering and underwriting, generally in later commercialisation stages except for new 

emerging MGAs)
 -  Asset owners/institutional investors (including re/insurers and pension funds, generally in later commercialisation 

stages except for new emerging MGAs)
 -  Other types of investors (growth venture capital, corporate venture capital and investment funds)
 -  Multilateral development banks

Public sector
 -  Governments/policymakers
 -  State financiers
 -  Export credit agencies (ECAs)
 -  Infrastructure owners

Source: The Geneva Association

76 WEF 2021.
77 Ibid.

This is particularly relevant for the demonstration and 
early-deployment stages (TRL 6–7), when there is a 
significant rise in resource needs for pilot projects, which 
come with untested risks (Figure 4). While some project 
owners may be large corporations with substantial balance 
sheets and extensive in-house risk management expertise, 
our consultations reveal that over 80% of projects are 
expected to be developed by small to mid-sized companies 
that do not have the same capacities or any previous 
demonstrated project success. The high risk/return profiles 
of pilot projects therefore neither meet the requirements of 
early- or late-stage investors, and thus are at risk of falling 
into the ‘Valley of Death.’

If the technology successfully moves to early 
commercialisation stages (TRL 8–9), there are other 
technology-specific risks, for example related to 
manufacturing and the supply chain, underlying 
infrastructure, and permitting and siting, which need to 
be addressed. Furthermore, risk management frameworks, 
standards and codes of practice for project replication 
are needed for industry adoption, resulting in lower risk 
premiums (Figure 4). To this end, collective action is 
needed to:

 -   Enable innovative, structured risk management to 
allocate risks based on appetite and use blended 
finance, where public and private sources of capital 
are brought together in technology-specific project 
financing.

 -   Leverage targeted public-sector interventions to 
incentivise both innovation and market development 
through carefully designed government programmes, 
which can change the economics of deals to make 
them more attractive for private-sector investors.

 3.2 Growing need for re/insurers’ early 
engagement

There is rising recognition among stakeholders shaping the 
climate tech commercialisation landscape of the critical 
role re/insurers can play and the benefits of engaging them 
in projects from the pre-commercialisation stages.78, 79 
Traditionally, P&C re/insurance companies are approached 
during the final financing and construction phases of 
projects. More recently, however, highly specialised MGAs 
have been engaging in the demonstration and early 
development stages by offering technology performance 
guarantees for pilot projects.80

78 WEF 2021; Insurance News 2023.
79 Discussions during the following meetings: ‘How Climate Change is Reshaping the Insurance Business’, hosted by New York State Energy Research 

and Development Authority in February 2022; meetings hosted by the WEF Net-Zero Financing Working Group in autumn 2022; meeting hosted by 
the US Department of Energy and WEF in December 2022; podcast hosted by Norton Fullbright Rose in November 2023.

80 For example, New Energy Risk.
81 Stakeholder consultations with the Geneva Association Climate Tech Advisory Committee, engaging the U.S. DoE, Worley, Breakthrough Energy, 

HSBC, Citi Group and WEF in December 2022, and February, March, April, May and September 2023.

Our consultations with representatives from various 
stakeholder groups have indicated significant benefits 
for project developers, EPC companies and investors if 
re/insurers get involved as early as the demonstration 
and early-deployment stage by offering risk engineering 
services (Figure 4). In this capacity, re/insurers can:

 -   Help frame risks, define insurance needs and outline 
insurability conditions for technology-specific risks.

 -   Aid in co-designing innovative, multi-stakeholder risk 
management solutions, based on risk appetite and 
risk mitigation ability, in order to reduce the green 
risk premiums of projects (Figure 4).

 -   Contribute to attracting more private capital by 
enhancing risk-adjusted returns, and help secure 
equity and reduce the costs of debt financing by 
underwriting, for example, credit risks for renewable 
energy projects at the later stages when the 
technology has been demonstrated.81

This could also benefit re/insurers, by exposing them to 
new technologies and helping them gain experience and 
expertise, which could be particularly useful given the 
current lack of data on new risks. However, mechanisms 
to bring re/insurers and other stakeholders together in the 
early phases of projects do not presently exist.

Feedback from stakeholders also suggests that as new 
climate technologies reach the early commercialisation 
stages, robust mechanisms are required to engage 
re/insurers with various technical, standard-setting bodies 
and certification entities for the co-development of risk 
management standards, guidelines and codes of practices 
for project replication and scaling.

Market perspectives on the 
role of re/insurers
There is rising recognition of the critical role re/insurers 
can play in expediting the deployment of climate 
technologies and the benefits of engaging them in 
projects from the pre-commercialisation stages.

Early engagement in projects can help 
re/insurers gain expertise on challenges 
and risks, but mechanisms to bring 
stakeholders together are lacking. 

https://www3.weforum.org/docs/WEF_Financing_the_Transition_to_a_Net_Zero_Future_2021.pdf
https://www3.weforum.org/docs/WEF_Financing_the_Transition_to_a_Net_Zero_Future_2021.pdf
https://www3.weforum.org/docs/WEF_Financing_the_Transition_to_a_Net_Zero_Future_2021.pdf
https://www.insurancebusinessmag.com/us/news/breaking-news/sustainable-energy-firms-urgent-call-to-insurers-collaborate-on-decarbonization-468501.aspx
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In light of the feedback received from those shaping the climate tech commercialisation landscape (see section 3.2), The 
Geneva Association conducted a survey of insurance C-level executives to gain insight on the industry’s interest in and 
capacity to engage in climate tech projects from an early stage, as well as related barriers and drivers. The results shed light on 
companies’ strategies in this space and how to increase industry engagement in the pre-commercialisation stages of projects. 

 4.1 Overview of survey respondents

Eighty-eight C-level executives from 26 re/insurance companies responded to the GA Climate Tech Survey. Their companies 
collectively manage over USD 7 trillion in assets.82 Further details are provided in Box 3.

Box 3: Respondents to the GA Climate Tech Survey

Company type 22 primary insurers
3 reinsurers
1 re/insurance market place

Line of business 5 P&C only
8 life only
13 P&C and life 

Regional coverage 20 global 
1 Europe, Middle East and Africa (EMEA only)
2 U.S., Canada, Latin America and the Caribbean (Americas only)
3 Asia-Pacific (APAC only)

Source: The Geneva Association

4.2 CEO perspectives

All companies that responded to the survey are actively working on their decarbonisation strategy, targets and plans; of 
the 26 responding companies, 24 have already developed their strategy. Half of these entities are committed to addressing 
scope 1, 2 and 3 emissions over the next five years, while the remaining half is aiming to achieve these targets within the 
next five to 10 years.

More than 80% of CEOs (P&C and life) acknowledge that the development and wide-scale deployment of climate 
technologies are key to achieving the energy transition and industrial decarbonisation. Consequently, climate technologies 
are already being considered in companies’ decarbonisation strategies and informing their risk appetite. Furthermore, 
respondents indicated early signs of interest from clients, investors, governments and brokers, who are approaching 

82 Companies that submitted responses: Aegon, AIA, Allianz, Aviva, AXA, AXIS Capital, China Pacific Property Insurance Company, Dai-ichi Life, 
Fidelidade, Fubon Financial, Generali, Global Atlantic Financial Company, Intact Financial Corporation, Liberty Mutual, Lloyd’s, Manulife, MetLife, 
Mitsui Sumitomo Insurance, Munich Re, Nippon Life, Swiss Re, Talanx, The Hartford, Toa Re, Tokio Marine and VidaCaixa.

Perspectives of re/insurance 
C-level executives 
Climate technologies are already being 
considered in re/insurers’ decarbonisation 
strategies and informing their risk appetite.4Perspectives of 

re/insurance C-level 
executives 
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their companies about risk engineering services and risk 
transfer solutions and investing in demonstrated climate 
technologies (category 1, e.g. solar or wind power) as 
well as some that are in the pre-commercialisation stage 
(category 2). The remaining 20%, primarily life re/insurance 
CEOs, cite the high risk/return ratio of investing in the 
pre-commercialisation stages as the primary reason for not 
considering category 2 technologies in their strategy.

Ninety-five percent of CEOs of P&C companies believe 
that re/insurers can play a strategic role by engaging 
in projects from the pre-commercialisation stages. 
Furthermore, nearly 70% recognise the benefits of getting 
involved as early as the pilot and early-deployment 
stages (Figure 4). Engaging early with risk engineering and 
consulting functions allows companies to build expertise 
in identifying, understanding and pricing untested risks 
and estimating potential loss impacts, given that historical 
loss information does not exist. It also offers first-mover 
advantages, such as the opportunity to build relationships 
with other stakeholders, gain a competitive edge through 
market access, take on a leadership position and improve 
understanding of the scaling approach through involvement 
in hands-on projects. As the technology moves on to early 
commercialisation, re/insurers engaged from earlier stages 
would have a head start with, for example, working with 
standard-setting bodies to develop technology-specific 
risk management frameworks, codes of practice and safety 
standards. Early engagement could facilitate congruent 
understanding of brokers of the appropriate risk-sharing 
balance for such projects, which could avoid unrealistic 
expectations around coverage and pricing.

However, CEOs also highlighted a number of 
factors that hinder re/insurers from engaging in the 
pre-commercialisation stages, including the lack of data 
on untested technological risks, profitability concerns 
and insufficient decarbonisation planning of companies in 
industrial sectors, which could impact clients’ demand for 
these technologies and the speed of their adoption.

As this area gains in importance, discussions about strategic 
engagement and investments in building internal capacity 
are taking place at different levels within companies, 
taking into account the status of the climate technology, 
and the company’s size, line of business and risk appetite. 
For example, for category 2 technologies, 80% of the 18 
companies with P&C business lines are actively discussing 

these issues on a technical level within business units and 
executive committees, with 60% also having brought 
these matters to the Board of Directors, and nearly 30% 
describing their engagement in their shareholder meetings 
and documentation.

More than 75% of CEOs (particularly those with life 
business lines) indicated that the insurance industry could 
play a role by investing in the commercial deployment 
stages of climate technologies, for example through 
investing in industrial-scale projects and infrastructure 
systems. Seventy percent of respondents also indicated 
that investments in the early-deployment stages could 
lead to long-term benefits and opportunities for their 
companies, for example by helping shape their future 
climate investment strategies by giving them a view of the 
pipeline for the next five to 10 years, identifying high-
opportunity areas in the energy and industrial sectors, 
enhancing internal expertise within their investment teams 
and achieving the company’s own decarbonisation goals. 
Ten percent of respondents state that investing in emerging 
technologies is a high priority, 20% indicate that this is 
becoming a priority area, and 26% indicate that they are 
considering investments on a case-by-case basis.

4.3 Perspectives of CUOs and Heads of Risk 
Engineering

Responses from CUOs and heads of risk engineering 
provided more details on the benefits and challenges of 
expanding services to the pre-commercialisation stages. 
Benefits include the opportunity to gain valuable insight 
into the operations of pilot projects through access to 
risk surveys, better understanding of client needs and 
strengthened collaboration with academic institutions and 
technologists. The challenges associated with category 1 
and category 2 climate technologies are outlined in Box 4.

Expansion of risk engineering and 
underwriting capacities

Larger re/insurers are investing to expand their risk 
engineering services, data and analytics services and 
underwriting solutions for category 1 and a growing 
list of category 2 technologies such as green hydrogen. 
They are also engaged in a wide range of research and 
development initiatives, for example through internal 
innovation hubs, centres of excellence and partnerships, 
to further understand and model the risks of new climate 
technologies, develop risk mitigation solutions, advance 
scientific and engineering research, and fund early-stage 
ventures that are developing innovative solutions.

Factors such as lack of data and 
profitability concerns can hinder 
re/insurers’ engagement in the pre-
commercialisation stages of climate 
technologies.

Box 4: Factors hindering re/insurers’ engagement through risk engineering and risk transfer 
services 

Category 1 
technologies

 ● Innovative modules are being developed continuously (e.g. new and bigger turbines, floating 
turbines, new type of PV modules) and many lack the appropriate pilot testing. As a consequence, 
re/insurers consider many category 1 technology projects through a prototype lens, as past 
experiences cannot be used to predict performance 

 ● For solar and wind: excessive permitting timelines, the policy and regulatory environment, supply 
chain issues, grid integration, siting, aesthetics

 ● Rising demand for the large-scale deployment of these technologies in countries with high 
political, credit and currency risks

 ● Difficulties with directly accessing clients from the early design stage, which would give re/
insurers a holistic view of the risks and insurance needs through the project life cycle 

Category 2 
technologies 

 ● New, untested risks associated with these technologies (mainly prototype projects), and the 
failure of clients to address the unique safety risks

 ● Access to pilot projects, clients and other stakeholders engaged in the development and financing 
of the technology

 ● High costs and uncertainties associated with new client uptake, noting that project owners in the 
demonstration and early-deployment stages may be small to mid-sized technology companies 
with limited or no previous experience with re/insurers

Source: The Geneva Association

83 Traditional approaches to project development and financing do not engage re/insurers until the construction phase of the project.

Factors hindering re/insurers’ direct 
engagement in the pre-commercialisation 
stages

Regarding the role of insurance industry intermediaries 
(brokers and MGAs), re/insurers highlight the importance 
of better understanding market needs for risk engineering 
services, data and analytics services and insurance products 
and services on a tech-by-tech basis.

There is clear agreement among respondents that 
intermediaries can offer benefits in the at-scale 
commercialisation stages, when technology-specific risks 
are understood and insurance products and services have 
been developed. Specifically, intermediaries play a key 
role in convening clients and re/insurers, educating clients, 
getting on-the-shelf products into the market and helping 
re/insurers expand their new products and services.

The survey results indicate that the emergence of 
innovative MGAs with extensive expertise in modelling 
certain risks associated with new climate technologies is 
improving the understanding of insurance needs for these 
technologies. Examples of such MGAs include New Energy 
Risk, Energetic Capital, kWh Analytics and Kita.

The survey responses also revealed several factors that 
may hinder the effectiveness of industry brokers in the 
demonstration and early-deployment stages of new 

climate technologies. Respondents stressed the need for 
direct engagement of re/insurers with customers for the 
development of innovative risk management and risk 
transfer products.83 However, the transactional approach 
of brokers and the need for technical expertise with 
new climate tech as well as research and development 
capabilities to identify clients’ needs and accurately capture 
their data, hinder such innovation.

Collaboration and partnerships to step up 
re/insurers’ engagement

The survey results revealed six ways industry-level 
collaboration and cross-sectoral partnerships can help step 
up the insurance industry’s contributions:

Insurance brokers can offer benefits 
in the at-scale commercialisation 
stages. However, several factors 
may hinder their effectiveness in 
facilitating the direct engagement of 
re/insurers in the demonstration and 
early-deployment stages.
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1. Raising awareness of insurance among stakeholders in 
the pre-commercialisation stages, including insurability 
conditions and data needs for risk assessment. It 
was noted that many stakeholders in the climate 
tech pre-commercialisation stages are smaller 
entrepreneurial companies that may be unaware of 
what the insurance industry can offer.

2. Addressing data needs and risk analytics challenges for 
untested technologies. There are a number of novel 
risks associated with new technologies and the data is 
insufficient to assess them through an insurance lens. 
Data requirements therefore need to be defined during 
pilot projects.

3. Co-designing innovative risk management solutions, 
such as risk pooling or public-private partnerships, 
to address extreme risks that no insurer could 
underwrite alone. Such was the case with a number of 
technologies, e.g. nuclear power, in the past.

4. Working with supply-chain stakeholders (e.g. 
equipment manufacturers, contractors, customers) to 
develop risk prevention and risk reduction solutions, 
through innovation in equipment and process design. 
Solar panels that can withstand hail storms are one 
example.84

5. Collaborating with the investment community to 
identify insurance needs to enable debt and capital 
market financing. As technologies move towards early 
commercial deployment, debt and capital market 
financing become critical for raising the scale of funds 
needed for industrial-scale projects and infrastructure 
systems, though risks vary by technology. The 
availability of insurance is essential to unlocking capital.

6. Proactively engaging with standard-setting and 
certification bodies to develop risk management 
frameworks, standards, guidelines and codes of 
practice. Robust processes to develop such standards 
are required as new technologies approach early 
commercial deployment, to enable project replication.85

4.4 CIO perspectives

Re/insurers invest in a wide range of equity, debt and 
capital market financing tools for their long-term 
investments (particularly life re/insurers). With respect to 
climate technologies, current investments are primarily 
directed towards the wide-scale commercial deployment 

84 U.S. DoE (n.d.)
85 VdS 2014.
86 With carbon removal and storage being one of the main areas for investment expansion among survey respondents. Almost half of the respondents 

noted that a robust, voluntary carbon market could potentially impact their investment decisions. Yet, for several of them, carbon credit markets 
do not hold a central place in their current investment strategies. Some further highlighted the importance of carbon credits in developing 
technological solutions, especially in areas like geological carbon storage and mineralisation.

of category 1 technologies and related infrastructure 
systems. This includes as solar power, onshore and 
offshore wind energy, hydropower, green buildings and 
electric vehicle infrastructure.

In general, large-scale investment in the pre-commer- 
cialisation stages for category 2 technologies are currently 
very limited. Reasons for this include the risk profiles of 
these technologies; companies’ risk appetite, resources and 
expertise; regulatory constraints such as cost of capital 
for investing in risky projects; the need for clear and stable 
public policies; accessibility to investable-grade projects; 
and commitment to fiduciary responsibility.

Some companies have expanded their investments in areas 
such as long-duration energy storage, sustainable biomass 
and geothermal energy, and are considering expanding 
their investment in carbon removal and storage,86 green 
hydrogen and eventually sustainable trucking, shipping and 
aviation. In general, respondents indicated lower appetite 
for investing in modular nuclear.

As assessing the feasibility of new climate tech is complex, 
re/insurers primarily invest in active partnerships with 
third-party venture capital firms (VCs) or in climate tech 
funds with diversified portfolios. Some re/insurers are 
also using their philanthropic funding to finance academic 
research to help expand innovations in this space.

CIOs have suggested that innovative financing approaches 
for new climate tech projects could help mobilise private 
capital investment. For example, the use of blended 
finance, government provision of umbrella protection and 
guarantees, and structured risk management solutions to 
allocate the risk to enhance risk-adjusted returns could 
be instrumental in attracting private capital into the 
pre-commercialisation stages.

Re/insurers’ investments in pre-
commercialisation stages are 
limited due to the risk profiles of 
the technologies, low risk appetite, 
lack of resources and expertise, and 
regulatory constraints.

Seventy percent of the CIOs surveyed highlighted the 
fundamental role that MDBs play in enabling institutional 
investors’ engagement in climate tech projects within 
middle- and low-income economies. MDBs help to source 
and structure investable-grade projects; can enhance 
projects through public-private partnerships and blended 
finance structures; issue guaranteed bonds to attract 
investments; back the credit worthiness of the project 
counterparts; offer investment platforms; and help identify 
and mitigate uncertainties associated with on-the-ground 
project management. In addition, MDBs could eliminate or 
minimise downgrade and foreign exchange risk, and offer 
expertise in conducting due diligence, further supporting 
the successful deployment of climate tech projects.

Multilateral development banks 
can enable institutional investors’ 
engagement in climate tech projects in 
middle- and low-income economies.

https://www.energy.gov/femp/hail-damage-mitigation-solar-photovoltaic-systems
https://shop.vds.de/download/vds-3549en/75fa0b14-257c-4b11-85a9-273e34cfa7aa
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The time window to decarbonise the global economy is 
narrow and closing rapidly. Transformative action across all 
sectors, particularly hard-to-abate, high-emitting industrial 
sectors, is needed. The current annual investment gap to 
fund the transition to a net-zero economy by 2050 stands 
at USD 7–9.2 trillion. A significant portion of this funding 
needs to be deployed to expedite the wide-scale commercial 
deployment of a range of new climate technologies.

Many of these technologies are in the pre-commercialisation 
stages and come with a wide range of new risks that need 
to be tested. A number of factors also hinder their market 
readiness. However, major efforts are underway to address 
the risks that obstruct market adoption and deployment.

The commercialisation and deployment of new climate 
technologies over the next decade will require new ways of 
doing business. Stakeholders from across different sectors 
will need to come together to develop risk management 
measures and innovative financing approaches to address 
the aforementioned investment gap and other barriers.

The research conducted for this report has revealed that, 
on one hand, there is clear evidence that recognition 
of the important role re/insurers can play in this space 
is increasing. The survey results confirmed interest and 
receptivity, particularly from larger P&C re/insurers, to 
engage in projects from an early stage, initially through 
their risk engineering services. Re/insurers can help to frame 
risks; aid in co-designing innovative, multi-stakeholder risk 
management solutions; define insurability conditions for 
technology-specific risks; and identify insurance needs to 
mobilise capital. The survey responses also highlighted the 
need to develop mechanisms that enable re/insurers to 
engage directly with key stakeholders at the project level. 
Exactly how and when re/insurers should engage in this 
context needs to be more clearly defined. Furthermore, 
as technologies reach the early commercialisation 
stages, re/insurers will need to cooperate with technical, 
standard-setting and certification entities to develop risk 
management frameworks, codes of practice, guidelines 

and standards with a focus on risk prevention for industry 
adoption. These processes will be foundational for 
expediting deployment and project replication but, again, 
still need to be outlined.

Re/insurers also contribute to the development of climate 
technologies by investing in the commercial deployment 
stages. The survey results shed light on the factors that limit 
large-scale investment in the pre-commercialisation stages 
but also reveal that some companies are expanding their 
investments in category 2 technologies through active-
partnerships with third-party VCs or investments in climate 
tech funds with diversified portfolios. Some re/insurers are 
also using their philanthropic funding to finance academic 
research to help expand innovations in this space. The 
CIOs surveyed for this report also confirmed the need for 
innovative financing approaches for new climate tech projects 
to help mobilise private capital investment.

Industry-level collaboration and cross-sectoral partnerships 
will ultimately be essential for addressing the challenges asso-
ciated with accelerating the commercialisation and wide-scale 
deployment of climate technologies outlined in this report.

The second report of this two-part series will focus on how 
to achieve some of these solutions. It will:

 - Propose an enhanced ARL framework that includes 
additional risk categories that may hinder market 
readiness but are not included in current frameworks.

 - Present a novel ‘Insurability Readiness Framework’ that 
enables ARL risks to be viewed through an insurance 
lens and mapped onto different phases of project 
development and financing to help frame and assess 
risks and related data needs from an early stage.

 - Demonstrate the use of this new framework by applying 
it to two category 2 technologies, namely green 
hydrogen and carbon removal and storage to identify 
major hurdles from insurance lens.

Conclusions and the way 
forward
Re/insurers can help frame risks, design innovative 
risk management solutions, define insurability 
conditions and identify insurance needs to mobilise 
capital for new climate technologies.5 Conclusions and the 

way forward



36 37

References

ASEAN Taxonomy Board. 2023. ASEAN Taxonomy for Sustainable Finance – Version 2. 
https://asean.org/wp-content/uploads/2023/03/ASEAN-Taxonomy-Version-2.pdf

Australian Sustainable Finance Initiative. 2020. Australian Sustainable Finance Roadmap: A plan for aligning 
Australia’s financial system with a sustainable, resilient and prosperous future for all Australians. https://static1.
squarespace.com/static/6182172c8c1fdb1d7425fd0d/t/6240de97b51f1159dbc20e24/1648418477411/
FINAL+Australian+Sustainable+Finance+Roadmap+%28mobile+version%29+%28Embargoed+until+24+November%29.pdf

BloombergNEF. 2022. The $7 trillion a year needed to hit net-zero goal. 7 December. 
https://about.bnef.com/blog/the-7-trillion-a-year-needed-to-hit-net-zero-goal/

Boussidan, N. 2023. Everything You Need to Know About Hydrogen in the Clean Energy Transition. WEF. 12 January. 
https://www.weforum.org/agenda/2023/01/hydrogen-clean-energy-transition-2023

Breakthrough Energy. 2022. Breakthrough Energy Announces First Catalyst Project Funding 
in $50 Million Grant to LanzaJet. 19 October. https://breakthroughenergy.org/news/
breakthrough-energy-announces-first-catalyst-project-funding-in-50-million-grant-to-lanzajet/

Breakthrough Energy. 2023. Fellows Breakthrough Energy Welcomes Next Cohort of Fellows. 12 October. 
https://breakthroughenergy.org/department/breakthrough-energy-fellows/

Canadian Climate Institute. 2022. Taxonomy Roadmap Report – Mobilizing finance for sustainable growth by defining green 
and transition investments. https://www.canada.ca/content/dam/fin/publications/sfac-camfd/2022/09/2022-09-eng.pdf

Capgemini. 2023. Unlocking the Hydrogen Age – Engineering challenges in the hydrogen value chain. 
https://prod.ucwe.capgemini.com/wp-content/uploads/2022/12/Hydrogen_white-paper_Jan-23.pdf

Climate Tech VC. 2023. Macro Market Freeze Chills Climate Tech: Venture funding down 40% in H1 2023. 30 June. 
https://www.ctvc.co/climate-tech-h1-2023-venture-funding/

Cohen, A. 2023. Bipartisan Carbon Border Adjustment Mechanism - A political unicorn? Forbes. 15 March. https://www.
forbes.com/sites/arielcohen/2023/03/15/bipartisan-carbon-border-adjustment-mechanisma-political-unicorn/

European Commission. 2019. Regulation (EU) 2019/2089 of the European Parliament and of the Council of 27 November 
2019 amending Regulation (EU) 2016/1011 as regards EU Climate Transition Benchmarks, EU Paris-aligned Benchmarks and 
Sustainability-related Disclosures for Benchmarks. 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R2089

European Commission. 2020. Regulation (EU) 2020/852 of the European Parliament and of the Council of 18 June 2020 on 
the Establishment of a Framework to Facilitate Sustainable Investment, and Amending Regulation (EU) 2019/2088. 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32020R0852

European Commission. 2021a. Strategy for Financing the Transition to a Sustainable Economy. https://eur-lex.europa.eu/
resource.html?uri=cellar:9f5e7e95-df06-11eb-895a-01aa75ed71a1.0001.02/DOC_1&format=PDF

European Commission. 2021b. Commission Delegated Regulation (EU) 2021/2178 of 6 July 2021 Supplementing Regulation 
(EU) 2020/852 of the European Parliament and of the Council by Specifying the Content and Presentation of Information to 
be Disclosed by Undertakings Subject to Articles 19a or 29a of Directive 2013/34/EU Concerning Environmentally Sustainable 
Economic Activities, and Specifying the Methodology to Comply with that Disclosure Obligation. 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R2178

European Commission. 2022a. REPowerEU Plan. https://eur-lex.europa.eu/resource.html?uri=cellar:fc930f14-d7ae-11ec- 
a95f-01aa75ed71a1.0001.02/DOC_1&format=PDF

European Commission. 2022b. Innovation Fund – Progress report. 
https://op.europa.eu/en/publication-detail/-/publication/126a0d43-2745-11ed-8fa0-01aa75ed71a1

European Commission. 2023a. Proposal for a Regulation of the European Parliament and of the Council 
Establishing a Framework for Ensuring a Secure and Sustainable Supply of Critical Raw Materials and Aamending 
Regulations (EU) 168/2013, (EU) 2018/858, 2018/1724 and (EU) 2019/1020. https://eur-lex.europa.eu/resource.
html?uri=cellar:903d35cc-c4a2-11ed-a05c-01aa75ed71a1.0001.02/DOC_1&format=PDF

European Commission. 2023b. A Green Deal Industrial Plan for the Net-Zero Age. https://commission.europa.eu/
system/files/2023-02/COM_2023_62_2_EN_ACT_A%20Green%20Deal%20Industrial%20Plan%20for%20the%20
Net-Zero%20Age.pdf

European Commission. 2023c. Proposal for a Regulation of the European Parliament and of the Council on Establishing 
a Framework of Measures for Strengthening Europe’s Net-zero Technology Products Manufacturing Ecosystem (Net Zero 
Industry Act). https://eur-lex.europa.eu/resource.html?uri=cellar:6448c360-c4dd-11ed-a05c-01aa75ed71a1.0001.02/
DOC_1&format=PDF

European Commission. 2023d. Regulation (EU) 2023/956 of the European Parliament and of the Council of 10 May 2023 
Establishing a Carbon Border Adjustment Mechanism. 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R0956

European Commission. 2023e. Carbon Border Adjustment Mechanism. 
https://taxation-customs.ec.europa.eu/system/files/2023-05/20230510%20CBAM%20factsheet.pdf

European Commission. 2023f. International Platform on Sustainable Finance – Annual Report 2022. 
https://finance.ec.europa.eu/system/files/2022-11/221109-ipsf-annual-report_en.pdf

Golnaraghi, M. 2022. Decarbonizing our Economy: Factors to extend the scope and accelerate deployment of new climate 
technologies. The Actuary Magazine. January. https://theactuarymagazine.org/decarbonizing-our-economy/

Government of Australia. 2022. Climate Change Act 2022. https://www.legislation.gov.au/Details/C2022A00037

Government of Australia. 2023. Critical Minerals Strategy 2023–2030. 
https://www.industry.gov.au/sites/default/files/2023-06/critical-minerals-strategy-2023-2030.pdf

https://static1.squarespace.com/static/6182172c8c1fdb1d7425fd0d/t/6240de97b51f1159dbc20e24/1648418477411/FINAL+Australian+Sustainable+Finance+Roadmap+%28mobile+version%29+%28Embargoed+until+24+November%29.pdf

https://static1.squarespace.com/static/6182172c8c1fdb1d7425fd0d/t/6240de97b51f1159dbc20e24/1648418477411/FINAL+Australian+Sustainable+Finance+Roadmap+%28mobile+version%29+%28Embargoed+until+24+November%29.pdf

https://static1.squarespace.com/static/6182172c8c1fdb1d7425fd0d/t/6240de97b51f1159dbc20e24/1648418477411/FINAL+Australian+Sustainable+Finance+Roadmap+%28mobile+version%29+%28Embargoed+until+24+November%29.pdf



38 39

Government of Brazil. 2021. Strategic Pro-Minerals Policy. https://www.gov.br/mme/pt-br/assuntos/secretarias/geologia-
mineracao-e-transformacao-mineral/pro-minerais-estrategicos/FolderPolticaPrMineraisEstratgicosversoingls.pdf

Government of Canada. 2022. Countries Commit to the Sustainable Development and Sourcing of Critical Minerals. 
https://www.canada.ca/en/natural-resources-canada/news/2022/12/countries-commit-to-the-sustainable-development-
and-sourcing-of-critical-minerals.html

Government of Canada. 2023a. The Canadian Critical Minerals Strategy – From Exploration to Recycling: Powering the Green 
and Digital Economy for Canada and the World. 
https://www.canada.ca/content/dam/nrcan-rncan/site/critical-minerals/Critical-minerals-strategyDec09.pdf

Government of Canada. 2023b. Budget 2023 – A Made-in-Canada Plan. 
https://www.budget.canada.ca/2023/pdf/budget-2023-en.pdf

Government of Canada. 2023c. Clean Electricity Regulations. 
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/clean-electricity-regulation.html

Government of India. 2019. National Mineral Policy. 
https://mines.gov.in/admin/storage/app/uploads/64352887bcfa41681205383.pdf

Government of Japan – Agency for Natural Resources and Energy. 2020. Japan’s New International Resource Strategy to 
Secure Rare Metals. https://www.enecho.meti.go.jp/en/category/special/article/detail_158.html

Government of Japan. 2023. Overview of Japan’s Green Transformation (GX). 
https://grjapan.com/sites/default/files/content/articles/files/gr_japan_overview_of_gx_plans_january_2023.pdf

Government of South Africa. 2022. The Exploration Strategy for the Mining Industry of South Africa. 
https://www.gov.za/sites/default/files/gcis_document/202204/46246gon2026.pdf

HolonIQ. 2023. $11.2B of Climate Tech Venture Funding for Q1 2023. Forecasting a $36B full year. 7 April. 
https://www.holoniq.com/notes/11-2b-of-climate-tech-venture-funding-for-q1-2023

Hook, L. 2022. Bill Gates-backed Fund Aims to Invest $15bn in Clean Tech. The Financial Times. 10 January. 
https://www.ft.com/content/f25fd95d-e2d8-43f8-b786-1552a1f0059e

IEA. 2022. CO2 Storage Resources and their Development: An IEA CCUS handbook. https://iea.blob.core.windows.net/
assets/42d294af-ce07-44c7-9c96-166f855088e8/CO2storageresourcesandtheirdevelopment-AnIEACCUSHandbook.pdf

IEA. 2023a. Hydrogen Patents for a Clean Energy Future – A global trend analysis of innovation along hydrogen value chains. 
https://iea.blob.core.windows.net/assets/1b7ab289-ecbc-4ec2-a238-f7d4f022d60f/Hydrogenpatentsforaclean 
energyfuture.pdf

IEA. 2023b. Towards Hydrogen Definitions Based on their Emissions Intensity. https://iea.blob.core.windows.net/assets/
acc7a642-e42b-4972-8893-2f03bf0bfa03/Towardshydrogendefinitionsbasedontheiremissionsintensity.pdf

IEA. 2023c. Critical Minerals Market Review 2023. https://iea.blob.core.windows.net/assets/afc35261-41b2-47d4-86d6-
d5d77fc259be/CriticalMineralsMarketReview2023.pdf

IFRS. 2023. Project Summary – IFRS Sustainability Disclosure Standards. 
https://www.ifrs.org/content/dam/ifrs/project/general-sustainability-related-disclosures/project-summary.pdf

Insurance Business. 2023a. Solar Industry Urged to Address Hailstorm Threats with Practical Solutions – Report. 7 December. 
https://www.insurancebusinessmag.com/ca/news/breaking-news/solar-industry-urged-to-address-hailstorm-threats-with-
practical-solutions--report-469249.aspx

Insurance Business. 2023b. Sustainable Energy Firms’ Urgent Call to Insurers: Collaborate on decarbonization. 30 November. 
https://www.insurancebusinessmag.com/us/news/breaking-news/sustainable-energy-firms-urgent-call-to-insurers-
collaborate-on-decarbonization-468501.aspx

Investopedia. 2023. Equity Definition: What it is, How It Works and How to Calculate It. 
https://www.investopedia.com/terms/e/equity.asp

IPCC. 2018. Global Warming of 1.5°C. An IPCC special report on the impacts of global warming of 1.5°C above pre-industrial 
levels and related global greenhouse gas emission pathways, in the context of strengthening the global response to the threat 
of climate change, sustainable development, and efforts to eradicate poverty – Summary for policymakers. 
https://www.ipcc.ch/site/assets/uploads/sites/2/2022/06/SPM_version_report_LR.pdf

IPCC. 2023. Climate Change 2023: Synthesis report. Contribution of working groups I, II and III to the sixth assessment report of 
the Intergovernmental Panel on Climate Change – Summary for policymakers. 
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_SPM.pdf

IRENA. 2022. Geopolitics of the Energy Transformation – The hydrogen factor. 
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Jan/IRENA_Geopolitics_Hydrogen_2022.pdf

IRENA. 2023. Geopolitics of the Energy Transition – Critical materials. https://mc-cd8320d4-36a1-40ac-83cc-3389-cdn-
endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2023/Jul/IRENA_Geopolitics_energy_transition_critical_
materials_2023.pdf

London Market Group. 2023. No Insurance, No Sustainable Future – How insurance unlocks the growth of green projects. 
https://lmg.london/wp-content/uploads/2023/10/No-Insurance-No-Sustainable-Future-final.pdf

McKinsey & Company. 2022a. The Net-Zero Transition: What would it cost, what would it bring. 
https://lmg.london/wp-content/uploads/2023/10/No-Insurance-No-Sustainable-Future-final.pdf

McKinsey & Company. 2022b. Insurance MGAs: Opportunities and considerations for investors.https://www.mckinsey.com/
industries/financial-services/our-insights/insurance-mgas-opportunities-and-considerations-for-investors#/

Monetary Authority of Singapore. 2023. Green Finance Industry Taskforce: Cultivating Singapore’s sustainable finance 
ecosystem to support Asia’s transition to net-zero. https://www.mas.gov.sg/-/media/gfit-publication_june_2023.pdf

Moore, D. 2023. US Weighs $1 Billion Hydrogen Demand Program to Boost Industry. Bloomberg. 5 July. https://news.
bloomberglaw.com/environment-and-energy/us-weighs-1-billion-hydrogen-demand-program-to-boost-industry

MPP. Sector Transition Strategies. https://missionpossiblepartnership.org/sector-transition-strategies/

MPP. 2021. Steeling Demand: Mobilising buyers to bring net-zero steel to market before 2030. 
https://www.energy-transitions.org/wp-content/uploads/2021/07/2021-ETC-Steel-demand-Report-Final.pdf

MPP. 2022a. Industry Leaders Back Plans for Zero-Emissions Aluminum, Ammonia and Steel. 
https://missionpossiblepartnership.org/industry-leaders-back-plan-for-zero-emissions-aluminium-ammonia-and-steel/

MPP. 2022b. Low-Carbon Concrete and Construction: A review of green public procurement programmes. 
https://missionpossiblepartnership.org/wp-content/uploads/2022/06/LowCarbonConcreteandConstruction.pdf



40 41

MPP. 2022c. Making Net-Zero Aluminum Possible. 
https://missionpossiblepartnership.org/wp-content/uploads/2022/10/Making-1.5-Aligned-Aluminium-possible.pdf

MPP. 2022d. Making Net-Zero Ammonia Possible. 
https://missionpossiblepartnership.org/wp-content/uploads/2022/09/Making-1.5-Aligned-Ammonia-possible.pdf

MPP. 2022e. Making Net-Zero Steel Possible. 
https://missionpossiblepartnership.org/wp-content/uploads/2022/09/Making-Net-Zero-Steel-possible.pdf

MPP. 2022f. Making Zero-Emissions Trucking Possible - An industry-backed, 1.5°C-aligned transition strategy. 
https://missionpossiblepartnership.org/wp-content/uploads/2022/07/Making-Zero-Emissions-Trucking-Possible.pdf

MPP. 2022g. Making Net-Zero Aviation Possible – An industry-backed, 1.5°C-aligned transition strategy. 
https://missionpossiblepartnership.org/wp-content/uploads/2022/07/Making-Net-Zero-Aviation-possible.pdf

NASA. 2023. Technology Readiness Levels. https://www.nasa.gov/directorates/somd/space-communications-navigation- 
program/technology-readiness-levels/

Our World in Data. Levelized Cost of Energy by Technology, World. 
https://ourworldindata.org/grapher/levelized-cost-of-energy

PwC. 2023. State of Climate Tech 2023. How can the world reverse the fall in climate tech investment? 17 October. 
https://www.pwc.com/gx/en/issues/esg/state-of-climate-tech-2023-investment.html

Ritchie, H., M. Roser, and P. Rosado. 2020. Renewable Energy – Renewable energy sources are growing quickly and will play 
a vital role in tackling climate change. Our World in Data. 17 December. https://ourworldindata.org/renewable-energy

Saiyid, A. 2023. Border Carbon Taxes Poised to Shut Out Lower Income Nations. Cipher. 16 August. 
https://ciphernews.com/articles/border-carbon-taxes-poised-to-shut-out-lower-income-nations/

Swiss Re. 2021. The Insurance Rationale for Carbon Removal Solutions. https://www.swissre.com/institute/research/topics-
and-risk-dialogues/climate-and-natural-catastrophe-risk/expertise-publication-carbon-removal-technologies.html

Swiss Re. 2022. De-risking the Hydrogen Economy – Bridging the protection gap. 
https://www.swissre.com/dam/jcr:300e7069-1bef-418d-85fb-aa3ba2863fba/ep-de-risking-the-hydrogen-economy.pdf

The Economist. 2023a. Climate Report: Some progress, must try harder. 25 November. 
https://www.economist.com/weeklyedition/2023-11-25

The Economist. 2023b. War and Subsidies Have Turbocharged the Green Transition. 13 February. https://www.economist.
com/finance-and-economics/2023/02/13/war-and-subsidies-have-turbocharged-the-green-transition

The Geneva Association-OECD. 2021. Future-Proofing Technological Innovations for a Resilient Net-Zero Economy. 
11 December. https://www.genevaassociation.org/events/future-proofing-technological-innovations-resilient- 
net-zero-economy

The Geneva Association. 2018. Climate Change and the Insurance Industry: Taking actions as risk managers and investors. 
Author: Maryam Golnaraghi. January. https://www.genevaassociation.org/research-topics/extreme-eventsand-climate- 
risk/climate-change-and-insurance-industrytaking-action

The Geneva Association. 2019. Investing in Climate-resilient Decarbonised Infrastructure to Meet Socio-economic and 
Climate Change Goals. Author: Maryam Golnaraghi. December. https://www.genevaassociation.org/research-topics/
climate-change-and-emerging-environmental-topics/investing-climate-resilient

The Geneva Association. 2022. Climate Change & Environment Conference 2022. 3 November. 
https://www.genevaassociation.org/event-recordings/climate-change-environment-conference-2022-recording

The White House. 2022a. Securing a Made in America Supply Chain for Critical Minerals. 
https://www.whitehouse.gov/briefing-room/statements-releases/2022/02/22/fact-sheet-securing-a-made-in-america- 
supply-chain-for-critical-minerals/

The White House. 2022b. FACT SHEET: Biden-Harris Administration Driving U.S. Battery Manufacturing and Good-Paying Jobs. 
https://www.whitehouse.gov/briefing-room/statements-releases/2022/10/19/fact-sheet-biden-harris-administration- 
driving-u-s-battery-manufacturing-and-good-paying-jobs/

The White House. 2022c. A Guidebook to the Bipartisan Infrastructure Law for State, Local, Tribal, and Territorial 
Governments, and Other Partners. 
https://www.whitehouse.gov/wp-content/uploads/2022/05/BUILDING-A-BETTER-AMERICA-V2.pdf

The White House. 2022d. FACT SHEET: CHIPS and Science Act Will Lower Costs, Create Jobs, Strengthen Supply 
Chains, and Counter China. https://www.whitehouse.gov/briefing-room/statements-releases/2022/08/09/
fact-sheet-chips-and-science-act-will-lower-costs-create-jobs-strengthen-supply-chains-and-counter-china/

The White House. 2023a. Building a Clean Energy Economy: A Guidebook to the Inflation Reduction Act’s Investments in Clean 
Energy and Climate Action. 
https://www.whitehouse.gov/wp-content/uploads/2022/12/Inflation-Reduction-Act-Guidebook.pdf

U.K. Government. 2020. The Ten Point Plan for a Green Industrial Revolution – Building back better, supporting green jobs, 
and accelerating our path to net zero. https://assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/936567/10_POINT_PLAN_BOOKLET.pdf

U.K. Government. 2022. Resilience for the Future: The United Kingdom’s critical minerals strategy. https://assets.publishing.
service.gov.uk/government/uploads/system/uploads/attachment_data/file/1097298/resilience_for_the_future_the_uks_
critical_minerals_strategy.pdf

U.K. Government. 2023. Spring Budget 2023. https://assets.publishing.service.gov.uk/government/uploads/system/
uploads/attachment_data/file/1144441/Web_accessible_Budget_2023.pdf

UN. 2016. The Paris Agreement. https://unfccc.int/sites/default/files/resource/parisagreement_publication.pdf

U.S. DoE. Hail Damage Mitigation for Solar Photovoltaic Systems. https://www.energy.gov/femp/hail-damage-mitigation- 
solar-photovoltaic-systems

U.S. DoE. 2021. Critical Minerals and Materials – U.S. Department of Energy’s strategy to support domestic critical mineral and 
material supply chains. https://www.energy.gov/sites/prod/files/2021/01/f82/DOE%20Critical%20Minerals%20and%20
Materials%20Strategy_0.pdf

U.S. DoE. 2022. DOE National Laboratory Makes History by Achieving Fusion Ignition. 
https://www.energy.gov/articles/doe-national-laboratory-makes-history-achieving-fusion-ignition

U.S. DoE. 2023a. Commercial Adoption Readiness Assessment Tool (CARAT). 
https://www.energy.gov/sites/default/files/2023-06/CARAT-R10_6-2-23.pdf

U.S. DoE. 2023b. Biden-Harris Administration to Jumpstart Clean Hydrogen Economy with New Initiative to Provide Market 
Certainty And Unlock Private Investment. https://www.energy.gov/articles/biden-harris-administration-jumpstart- 
clean-hydrogen-economy-new-initiative-provide-market



42

U.S. DoE. 2023c. Biden-Harris Administration Announces $7 Billion For America’s First Clean Hydrogen Hubs, Driving 
Clean Manufacturing and Delivering New Economic Opportunities Nationwide. https://www.energy.gov/articles/
biden-harris-administration-announces-7-billion-americas-first-clean-hydrogen-hubs-driving

VdS. 2014. International Guidelines on the Risk Management of the Offshore Wind Farms: Offshore code of practice. 
https://shop.vds.de/download/vds-3549en/75fa0b14-257c-4b11-85a9-273e34cfa7aa.

Vogl, V. et al. 2023. Green Steel Tracker. https://www.industrytransition.org/green-steel-tracker/

WEF. 2021. Financing the Transition to a Net Zero Future. In collaboration with Oliver Wyman. 
https://www3.weforum.org/docs/WEF_Financing_the_Transition_to_a_Net_Zero_Future_2021.pdf

WEF. 2022. The Choreography Needed for Net-Zero Industry Transition. 
https://www3.weforum.org/docs/WEF_GFC_Net_Zero_Choreography_Paper_2022.pdf



The Geneva Association
Talstrasse 70

Zurich, Switzerland 

www.genevaassociation.org


