
The path beyond
fossil fuels: 
SEEKING A JUST AND ORDERLY TRANSITION



The 1.5°C target demands deep 
and rapid emissions reductions via 
a successful global transition away
from fossil fuel use, to securing 
energy access for human activity from
renewable energy sources. 

This discussion paper identifies 
how the energy transition could be 
approached, bearing in mind the 
needs for a just transition, and the 
most orderly transition available. 
Other urgent action is discussed in 
other CCAG papers.³

Around 750 million people today 
do not have access to electricity at 
all. 2.4 billion people have no access 
to clean cooking. If the world can 
boost electrification, improve energy 
efficiency and realise behavioural 
changes, it would be possible to avoid 
any increases in energy demand while 
achieving universal energy access 
and reducing emissions to zero. To 
deliver this vital outcome, combining 
the transition to clean, renewable 
energy, whilst delivering basic needs 
to the most vulnerable in the world, 
energy coming from low-emissions 
would need to increase from around 
25% today to close to 100% by 2050. 
Electricity production from
renewables would need to increase
from around 8,000 TWh today to
65,000 TWh in 2050, an eight-fold
increase.⁴

Arguably a transition cannot be 

described as ‘just’ if it fails to keep 
the global temperature rise within 
the Paris Agreement target of 1.5°C so
as to head off unnecessary hardship
and losses in the most vulnerable
communities and nations. The 
principles of a ‘just transition’ are laid
down in the UNFCCC Paris Agreement
and were subsequently a foundational
issue for the COP26 meeting and the
Glasgow Pact 2021.⁵ ‘Guidelines for a
Just Transition’, negotiated between
governments, employers, and their
organisations, as well as workers 
and their Trade Unions, established 
a global understanding for the 
term ‘just transition’.⁶ It describes a
process towards an environmentally
sustainable development path, which
‘needs to be well managed and
contribute to the goals of decent 
work for all, social inclusion and the
eradication of poverty’. Essentially a
just transition addresses the human
impact of an energy transition. 

In addition, the idea of an ‘orderly 
transition’ is explored in this paper to 
identify the practicalities, advantages 
and challenges of a coordinated 
approach to a global energy transition 
away from fossil fuels. An orderly 
transition implies maintaining or 
strengthening reliability and security 
of supply, as well as maximised 
sharing of information and technology 
around the globe. An orderly 
transition leaves no one behind.

The world needs to be at net zero greenhouse gas emissions by 2050
to keep alive any chance of staying within the relatively manageable
global temperature rise of 1.5°C.¹ The alarm bells are now deafening,
the evidence is irrefutable, and the latest Intergovernmental Panel on
Climate Change (IPCC) analysis is a 'code red for humanity' according
to the Secretary General of the United Nations (UN).² 

What will make the 

energy transition both 

orderly and just? 
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NEEDS MUST

Furthermore, the costs are becoming
modest in comparison to the annual
costs (whether through insurance
claims, or personal losses and damage
to national economies) of extreme
weather events occurring worldwide.⁸

Oil sector profits have funded the 
fossil fuel lobby, with messages of 
delay and denial, lengthening the 
years of argument about the accuracy 
of climate change predictions (now 
largely established). There is now 
very little time to act to avoid an 
unmanageable future for humanity.
 
Even when actively seeking a 
just, orderly transition there 
will be mismatches and missed 
opportunities, compared with optimal 
outcomes. The fact that this creates 
a bumpy road with some poor 
outcomes along the way should not 
distract from the absolute urgency 
of the task in hand, and the need to 
start from where we are. 

There have already been efforts to 
create a more conscious ‘order’ in 
the energy transition process. The 
Kyoto accord⁹ had the potential to 
impose order on member states, 
but the U.S. was unable to commit 
to such an agreement – and as a 
result, the agreement was not able 
to deliver its ambitious objectives 
(see 'Quiet America', page 6). This 
impasse with the U.S. was a driver 
for the more flexible approach 
embodied in the Paris Agreement, 
seeking nations' transparent 
commitments to self-determined 
action, and aiming for convergence 
on the global transition required. 
The Paris Agreement has achieved 
progress, but its voluntary nature, 
and the sheer number of nations 
involved (a problem for the Kyoto 
Protocol and other international 

environmental agreements as well),
make negotiation and agreement to
deepen climate commitments slow
and challenging. 

An interesting contrast is Mission 
Innovation, where 25 countries, 
representing around 80% of global 
GDP, have united in a coalition to 
accelerate public and private clean 
energy innovation.¹⁰ The money is 
small – but vital technology research 
work is being done to back the energy 
transition. This raises the question: 
could a coalition approach speed up 
the energy transition? If the same 
countries agreed to work together, 
much of the world’s current energy 
usage would be addressed. However, 
it is difficult to argue for such a new 
structure, given that its terms and 
organisation would be complex. 
Mission Innovation relies on
agreement and collaboration between
Ministers of Energy – within a single
Ministry in most governments –
whereas an energy transition requires
engagement across every area of
policy.

This is an illustration of what isn’t 
yet being done: there is no system in 
place to organise countries into an 
orderly transition process (see 'The 
governance gap', page 10). Instead, 
each country must currently take full 
responsibility for its own pathway; 
it remains unresolved but crucial 
that the wealthiest nations, which 
have done the most to cause climate 
problems, must carry the greatest 
financial responsibility. 

The challenges ahead are not easy, 
but the world must maintain a 
relentless focus, making the best of 
events as we find them. CCAG will 
deliver information and strategic 
options in this space for all who are 
looking for it. 

The costs of the global energy transition, while significant, are modest 
in comparison to the profits generated by the oil sector, which has
made $3 billion a day for some 50 years.⁷

Sir David King
Founder and 
Chair of CCAG 
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THE 3RS

LOSS OF TRUST

FUNDING SHORTFALLS
AND DELAYS

CCAG has called for, and outlined, a
comprehensive 3Rs strategy for an
orderly transition away from fossil
fuels (see 'The role of CCAG', 
page 7). Carbon pricing, regulation,
and assistance to developing 
countries must all be part of this
solution, led by a group of willing
nations and carried out against
specific annual emissions reductions
targets, with reductions starting
immediately. Equitable targets
should be calculated according to
current dependency, cumulative
historical emissions, ability to
implement change, available
resources and development needs.

The Green Climate Fund (GCF) has
consistently been underfunded 
against promises made in the 
UNFCCC COP processes (see page 15
'Infinite Loss' for some further detail).
In any case, the amounts pledged by
the developed economies (never mind
the greatly reduced contributions
actually made) fall short of the needs
they are intended to cover. Increasing
the scale of funding for vulnerable
regions would be cost effective and 
"a critical enabler... to address
inequities".¹³

The continued absence of promised
climate funding to support poorer
countries' management of climate
change impacts has had a well
reported corrosive effect on trust.¹¹
Regaining trust will be critical if
countries are to work together
effectively. 

The loss of trust between countries 
is important, but so is the absence 
of trust within countries. Perceptions 
of fairness will affect how well each 
country can deliver its transition 
programme.¹²

TRANSITION PARAMETERS



MOBILISATION

TIPPING POINTS AND ‘INFINITE’ LOSS

ENERGY TRANSITION BENEFITS

ALTERNATIVES TO FOSSIL FUELS
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The key to accelerating the transition will be to provide well-signposted,
competitively priced alternatives to fossil fuel energy for governments,
businesses and consumers – particularly the rising middle classes of the
rapidly emerging economies. Once again, all available levers will have to be
pulled in different countries at different times to achieve this dramatic shift in
consumer behaviour.

The energy transition demands different platforms to address its multiple 
dimensions: labour, finance, research and development, governance, 
decommissioning of fossil fuel systems, and so on. Some of these areas already 
have platforms (rules, governance, trading and regulatory norms) capable of 
delivering. Finance has all of these and could, perhaps, drive rapid adaption of 
existing systems. It is central to the energy transition process that technology, 
skills and access to finance must be available across and between nations, 
industry and innovators.

There are many win-wins in achieving the energy transition: energy bills are
lower while absolute energy needs reduce due to new efficiencies produced in
the transition process; air quality improves; mobility in cities is safer, quicker,
more dignified and inclusive; active lives are more easily led, and health
outcomes improve, leading to vast savings in public health services. Nations
experience economic growth – and job creation – when they build reliance on
local energy supplies from solar wind and hydropower. Economic growth can
also go hand in hand with re-forestation and regenerative farming. Renewable
energy is cheaper, safer, more localised (bringing local jobs) and more secure in
the face of geo-political change.

Concepts of adaptation and justice become meaningless in the face of the
destruction that will occur if the world passes critical tipping points. 
If the West African or Indian Monsoon fails, for example, there is no monetary
compensation that could make up for the loss (see discussion of 'infinite loss'
on page 15). Other tipping points, such as displacement of the El Niño weather
system or loss of the Greenland ice sheet, will have similar irredeemable 
impacts. Losses will be ‘infinite’ as food production disappears and whole
populations are displaced. These extremities of no return will be reached at
somewhere around a 1.5°C – 3.0°C rise above pre-industrial levels. If
temperature rises are not kept within the Paris Agreement range, extreme
outcomes are a certainty.¹⁴ These observations take us into new territory.
COP27 will require participants to acclimatise to a very sharp assessment of a
new dimension of injustice. This is discussed further on page 15. The discussion
is made more acute as, for example, in Bangladesh, rising water has flooded
whole towns, killing dozens of people and leaving hundreds of thousands
displaced. The UN estimates about 7.2 million people have been impacted;¹⁵
loss of life, infrastructure and property; and the food shortages that will follow.
Bangladesh has contributed virtually nothing to the climate change that
brought this disaster.¹⁶



Logically, all energy-supply responses to the Russian invasion of Ukraine 
should be aligned with net zero commitments.¹⁸ To this end, while the war
has created huge pressures, it has also focussed minds on escaping
dependency on Russian fuel – and that means a wholesale shift away from
reliance on natural gas. Germany was still building a pipeline at the start of
the war, yet the EU now says it wants to turn completely away from Russian
gas by 2027, using the process to accelerate a shift to renewables.¹⁹ Prior to
the conflict, this ambitious transition was not in the most optimistic scenarios
for tackling climate change. By contrast, UK licensing of new areas for oil and 
gas exploration is at odds with this important principle, and will entrench
difficulties for reaching emissions reductions targets, in particular net zero 
by 2050.²⁰ Ten or 20 years from now is the earliest that prospecting activities
might yield some fuel. It is no help now; and it is clearly no help in the face of
the climate crisis and efforts to make an energy transition to renewables to
reduce emissions very rapidly. 
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THE UKRAINE WAR

MIDDLE CLASSES IN CHINA AND INDIA 

EFFECTIVE GOVERNMENT INTERVENTION

Interventions by government are essential to manage early-use costs of any new
transition technology. To promote research and development activities and to
encourage the behaviour changes that will deliver the energy transition from
fossil fuels to a net zero world. Between governments, funding must be made
available to promote the changes globally.

The measures that drove down the costs of solar production, for example – to 
the point where it is cheaper today than anyone could have imagined – were 
direct interventions by different governments at different times: feed-in tariffs, 
subsidies, regulatory obligations, loans and grants. Many levers were pulled in 
different countries to shift production and demand patterns.¹⁷ The successes of 
diverse government interventions are discussed further on page 8.

If the rapidly growing middle class populations in China and India were to shift
their energy use to renewables, then the policies and implementation of those 
two huge nations will have aligned with the energy transition. This would be the
clearest early indicator of a global transition under way. CCAG’s individual
reports on these two countries show how important the energy transition really
is: their middle class citizens are rapidly making the same demands for
consumer goods, mobility and housing standards that the wealthier North has
enjoyed for a long time.²¹ The world needs those changes to be de-coupled from
ever-greater use of fossil fuel energy and technology. If average emissions per
head in India and China were to converge at European levels, then global
emissions would stick at current unsustainable levels. China is already ahead of
European levels of emissions, whilst India is still well below, but increasing. If
India and China's emissions rose to U.S. levels per head, then global emissions
would rise by about 6.5% – even if all other countries stood still. Every country
must reduce emissions deeply and rapidly: each country must play its part.



Looming over the energy
transition challenge has been
the historical inertia of the U.S. 

As a nation, the U.S. is amongst
the largest emitters ‘per head’ 
in the world, and has been
emitting CO₂ at these levels 
since the 1980s, with a steep
increase from the 1960s, 
making it by far the largest
cumulative emitter in the 
world. The U.S. (with some
variation from state to state) has
been designed around private
motor vehicles for all, and an
absence of viable alternatives 
for most people in most
communities. The challenge 
of the transition is significant,
and efforts at Federal level 
have been insufficient. 

Despite some cause for 
optimism following the passing 
of the Inflation Reduction Act 
2022, these great structural 
impediments remain, hindering 
the U.S. shifting into a rapid 
energy transition. The fossil 
fuel industry continues its 
efforts to expand alongside 
efforts to escalate alternatives 
– so the transition is likely 
to be uneven at best.

While understanding among 
Americans of the science of 
climate change is relatively 
low, a majority would accept 
policy intervention to address 
climate risks – even if believing 
that most of their compatriots 
are unaware or unconcerned.²² 
This highlights the need for 
dialogue and public awareness-
raising, as well as technical, 
policy and political debates.²³

QUIET AMERICA

JUDGE HARRY PREGERSON INTERCHANGE, LOS ANGELES. IMAGE: DENYS NEVOZHAI
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REMOVE CO₂ from the atmosphere in vast quantities to bring
it back to manageable levels;

CCAG seeks to give direction to global discussions, evaluating
immediate and longer-term threats, especially in relation to
tipping points, and putting science-based, expert information 
at the heart of discussions. CCAG’s 3Rs strategy calls for urgent
action in three key areas: 

REDUCE emissions urgently, deeply and rapidly, while ensuring
an orderly, just transition;

REPAIR broken parts of the climate system, starting with the Arctic,
to try and reverse local changes and stop the cascade effects of 
those changes through global climate systems.

REPAIR

REDUCE

REMOVE

THE ROLE OF CCAG

POWER LINES NEAR FRANKFURT AM MAIN. IMAGE: CHARLOTTE VENEMA
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Solar photovoltaics (PV), on-shore
and off-shore wind, concentrating
solar power and lithium-ion 
batteries for electric vehicles (EVs)
all advanced rapidly under different
innovation policy packages. 

The policies supported adoption 
and cost reductions through
deliberate technology choices 
made in many countries over
decades. For example, solar PV 
was supported through: targeted
research and development and
procurement support in 
the U.S.; niche market subsidies for
domestic uses in Japan; feed-in
tariffs in Germany; and scale-up
through subsidies in China. Over six
decades the cost of producing solar
PV fell by over 10,000 times. Solar’s
potential was noticed, but no one
foresaw the radical price drop
leading to solar PV becoming the
most widely adopted clean energy
resource.

The governments in question did 
not know the outcome of this 
process. But at each stage they 
each saw a benefit in promoting 
R&D, take-up or production of 
solar PV. And it is government that 
has the means – via subsidies, tax 
breaks, regulations and standard-
setting – to shift the ground.

It is important to recognise that 
these effective policy decisions 
were not technology neutral. 
In each case the government 
in question chose to make 
deliberate choices to back specific 
technologies, even though there 
was uncertainty about the benefits 
in the long run. Focussed policies 
speed up innovation and cost-
effectiveness.²⁴

EFFECTIVENESS 
OF GOVERNMENT 
INTERVENTION
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The efficient development of new technology, by definition, ought to be
‘disorderly’, in the sense that interventions stimulate productive disruption,
often without a clear sense of where the winning solution will be found. 

However, maintaining an orderly component within this process is also 
important and can be achieved in the way in which energy infrastructure and 
energy systems are ‘modularised’; in a move from coal to solar, for example, 
solar infrastructure should be modular enough that when a better technology 
comes along, the early adopter is not left with a solar technology of the past, 
but instead is ready to plug and play with the future. Here, the example of 
the Thames Barrier which protects London from storm surges and flooding is 
instructive: the infrastructure is modular enough so that, as risks increase, it is 
possible to continually improve the barrier. 

We need modular policies that support adaptability and flexibility, too. In the 
past, policies have adopted a rigid approach, allowing for ‘winners’ and ‘losers', 
whereas experimentation must be encouraged. Policy must listen as well as 
lead the direction of change; nations should take an adaptive, experimental 
attitude to policy, not always seeking for a single optimal pathway. 

At first, new technology is always more expensive than old. This has been
overcome in wind and solar power generation through subsidies which
stimulated take-up despite the initial cost barrier. In turn, this has driven costs
down quickly and steeply, at a rate unpredicted by any economists. Cost per
KWhr is low, and still falling. 

A similar effect is evident in the transition from power-hungry incandescent
and halogen light bulbs to solid state lights. Bans of the old lights began to
emerge in some jurisdictions in the late 2000s, with the expectation that more
efficient contact fluorescent lamp (CFL) lights (which were not as popular)
would replace them. As different companies began exploring solid state lights,
they rapidly took over the market. Here the exact consumer-preferred solution
was not in view when the regulating began. It is not always possible to know
that interventions will exceed expectations, but they do change behaviour and
change market demands, with the potential to create fly-wheel effects.²⁵ 

Government intervention has been critical, for example, in the shift away from
coal-powered electricity generation to solar and wind power, creating exactly 
the right conditions to change consumer choice, build confidence and
accelerate change. Avoiding lock-ins to unproductive pathways is an important
part of this. See Effectiveness of Government Intervention on page 8 for multiple
examples of government intervention triggering and supporting the changes
needed – and the successful outcomes achieved.
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POSITIVE FEEDBACK LOOPS 

PRODUCTIVE TENSIONS: ORDER VS DISORDER

GOVERNMENTS, UNIQUELY, CAN SIGNAL, STIMULATE,

BUILD CONSENSUS FOR, AND ENFORCE, CHANGE 

The importance of

good governance



Figure 1 source: 
https://www.oecd. 
org/newsroom/ 
support-for-fossil-fuels- 
almost-doubled-in- 
2021-slowing-progress- 
toward-international- 
climate-goals-according-
to-new-analysis-from-
oecd-and-iea.htm

Note: The OECD 
G20-IEA combined
estimates covers 51
economies, representing
the total resulting from
merging IEA price-gap
estimates and OECD 
G20 Inventory estimates.
These are the following:
Australia, Brazil, 
Canada, the People’s
Republic of China,
Germany, France, United
Kingdom, Indonesia, 
India, Italy, Japan, 
Korea, Mexico, Russian
Federation, Republic of
Türkiye, United States,
South Africa, Algeria,
Angola, Argentina,
Azerbaijan, Bahrain,
Bangladesh, Bolivia,
Brunei Darussalam,
Colombia, Ecuador, 
Egypt, Gabon, Ghana,
Iraq, Iran, Kazakhstan,
Kuwait, Libya, Malaysia,
Nigeria, Oman, Pakistan,
Qatar, Saudi Arabia, Sri
Lanka, Chinese Taipei,
Thailand, Trinidad And
Tobago, Turkmenistan,
Ukraine, United Arab
Emirates, Uzbekistan,
Venezuela, Viet Nam.
Data are expressed 
in constant 2021 US 
dollars. Please note that
the data for 2021 are on 
a preliminary basis.

At present there is no global impetus for the
interventions we might hope for at a time of
climate crisis. 

We can imagine different possibilities that 
might bridge this gap in global governance 
and accelerate change: one option discussed 
is a new organisation based on Mission 
Innovation approaches – a coalition of willing 
nations. G20 is a place where such an
oversight function could be located. Another
obvious location for a governance function to
assist in the energy transition is the UNFCCC
itself. It is wholly inclusive – with 197 member
nations.

However, this inclusiveness makes its work
as an organisation slow, and the luxury of
time is not available.

We can say that in an ideal world, there 
is a governance arrangement for a global 
transition that is missing. However, the 
energy transition needs to be pushed and 
accelerated now. As a result, it must at least 
be started and accelerated without a global 
coordination mechanism. Transition
measures and interventions may well have
to happen country by country, meaning that
the overall global pathway will be uneven. 

Consumption subsidies for fossil fuels typically go up when fossil fuel prices 
rise; they aim to keep energy affordable for consumers. The subsidies clash 
with efforts to shift away from fossil fuels. Production of fossil fuels is also often
subsidised, via tax breaks and budgetary transfers, offsetting producer losses
caused by any national price controls.²⁶

Subsidising fossil fuels makes the energy transition more difficult as market 
signals about relative costs are blunted. Fuel subsidies are also frequently 
often poorly targeted interventions: car owners (relatively rich) often benefit 
much more than non-car owners (the relatively poor), for example. Inefficient 
fossil fuel subsidies should be minimised and phased out as governments 
focus on speeding the energy transition. Reforms need to be introduced in 
stages to avoid abrupt or large price rises that may be difficult for some parts 
of the population to absorb, and accompanied by parallel reforms to protect 
vulnerable groups' transition.²⁷

FOSSIL FUEL SUBSIDIES 

FOSSIL FUEL SUPPORT BY ENERGY PRODUCT
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There is an argument that the full price of the damage
caused by greenhouse gas (GHG) emissions could be
built into the price of products and services, so that
market-driven choices would veer towards adopting
low-carbon options. 

This process could be delivered through 'cap and trade'
mechanisms, where emissions have to be limited to
specified levels (a 'cap') and where unused permitted
emissions can be sold to those who need them for
commercial reasons ('trade'). Experience shows that cap and
trade mechanisms can be helpful in certain contexts, but
they do not for example deliver the sort of innovations
described on page 8, 'Effectiveness of Government
Intervention'. A price on carbon may be necessary to
support the energy transition, and it can generate revenues
"to be recycled into the green economy", but it is not
sufficient to bring the transition about.²⁸

China has implemented cap and trade, as has Europe 
including the UK, and some U.S. states. The EU Emissions
Trading System (ETS) scheme, for example, currently trades
at around €80 per tonne. ²⁹ But the Federal Government of
the U.S. cannot introduce such a mechanism (see 'Quiet
America', page 8). So the idea of a global coordinated cap
and trade scheme is not realistic at this stage.

In any case, rapid emissions reductions will not be achieved 
simply by putting a price on carbon: many users will still 
swallow the cost. We see this transparently as the global 
fuel crisis caused by Russia’s invasion of Ukraine has pushed 
up the cost of gas and other fossil fuels around the world: 
demand is barely affected. Whether a price rise is driven 
by a supply-side shortage, or a demand-side management 
process, consumers will pay the new price in order to 
continue to meet their basic needs for warmth, cooling 
and cooking. Regulation is needed to ensure the energy 
transition takes place on the supply side. Consumers are 
happy to buy electricity generated from renewable energy 
sources – but can only do so if it is available to them.

This is not a problem that the market can be left to fix. In 
any case a focus on interventions that are known to work 
is more productive. The major steps towards an energy 
transition, laying the ground for emissions reductions, are 
those which have led to such innovations as the upsurge in 
EVs in China, or the increasing take-up in solar PV around 
the world. Some of these measures are outlined on page 8. 
See also the China report for the EV story.³⁰

DOES PUTTING A PRICE ON CARBON
SOLVE CLIMATE PROBLEMS?

STEAM IN SHENYANG, CHINA. IMAGE: HARRY CAO
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But the race to create resilient, fit for
the future, cities, farms, communities
and households is an immense 
logistical challenge. In the face of 
rising climate changes and stresses,
everything is a priority: new energy
delivery systems, new transport
systems, new housing and office
standards (including retrofits), new
food systems, and more. 

These vast implementations will be 
underpinned by sweeping social 
and political mobilisations, too: the 
upskilling and marshalling of labour; 
new financial services; carefully 
calibrated policy interventions to 
catalyse change, and so on. 

Meanwhile, mitigation (primarily 
reducing emissions and achieving net 
zero, but also reducing excess CO₂
already emitted into the atmosphere) 
remains equally crucial. 

At this critical juncture, the world must 
reflect again on what has worked to 
drive the energy transition so far. It 
has been somewhat haphazard, but a 
pattern emerges. Japan, then
Germany, then the UK, then California
taking up feed-in tariffs triggered
scaled development of solar – and
made it cheap. This was a deeply
disorderly process. 

Governments could try for orderly
consideration of supportive policy for
bringing new technologies to the fore,
or for upskilling; and also for
transnational learning and co-
development of new applications and
technologies. 

EVs have 'suddenly' taken off in China, 
capturing over 25% of market share in 
2022 (from around 4% to 5.5% in 2018 
to 2020).³¹ However, the groundwork 
was implemented over years of 
policy signals and incentives.³² Most 
recently, on 27th October 2022, the 
EU strengthened plans towards it 
commitment to register only CO₂ 
neutral cars and vans from 2035.³³ 
These processes give clear signals to 
manufacturers and car owners. China's 
experience shows how change can be 
rapid when the signals are clear.

Beyond renewables, we can look to 
examples from human history of rapid 
transformation, such as the so-called 
Green Revolution, which drove big 
increases in agricultural production 
from the 1950s. The development 
and distribution of the polio vaccine, 
which reduced the disease ten-fold 
in the U.S. in less than a decade, is 
also instructive.³⁴ When powered 
by supportive policy, regulatory 
frameworks and protocols, it is 
possible to effect change at awesome 
speed and scale.

For the most part, we know what works. Trains instead of planes;
renewables instead of coal-generated electricity; electric cars;
heat pumps; and insulated houses. 

Building new 

essential infrastructure

THE TRANSITION IS NOT, FUNDAMENTALLY,

A TECHNICAL CHALLENGE 
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Green jobs 

Technology sharing
and co-development 

The Paris Agreement obliges
developed countries to provide
technology transfer and access to
funding, while developing countries are
supposed to outline what support they
require.³⁶ However, little progress has
been made in technology transfer, and
the Glasgow Pact (2021) emphasised
the urgency of this issue, calling for
urgent and significant scaling up of
provision.³⁷ So far, intellectual property
(IPR) barriers are not being overcome,
nor is a level playing field forming for
funding in developing countries to
support their efforts.

A creative vision is needed to
accelerate the energy transition more
uniformly around the world and to
ensure new technology is available to
all. For example, green hydrogen will
be deployed in sectors where emissions
are especially hard to abate, such as
steel. The intellectual property 
and manufacturing capacity needed
for equipment to support green
hydrogen production is concentrated
in only a few countries.³⁸ This is a
challenge, particularly for emerging
economies that have vast renewable
energy resources and aspire to
decarbonise their heavy 

The creation of green jobs at scale, 
such as the huge task of insulating
homes, or maintaining wind farms and 
solar arrays – whether on or off-shore,
decommissioning existing fossil fuel
assets, and construction of new energy
distribution systems will all be an
integral part of the transition. Ensuring
job creation as well as job losses are
handled fairly will be critical to the
momentum of this undertaking.
Overall the transition to a green
economy has the potential to create
millions more jobs than are lost to the
old carbon-intensive economy.³⁵ 

industry, but face IPR constraints as
they enact their own policies. India’s
Green Hydrogen Mission, for instance,
has larger green hydrogen production
targets for 2030 than any other major
economy.³⁹ 

The need for the energy transition 
to happen across the world relies on 
access to all available technology, 
and development to meet local 
and regional needs. Foundational 
technologies, often developed with 
public funds, are especially important. 

In health, for anti-retroviral medications 
(ARVs), it was necessary to secure 
affordable supplies across developing 
countries. Existing World Trade 
Organisation (WTO) provisions were 
waived so that generic drugs could 
be manufactured locally or purchased 
from a third country under ‘compulsory’ 
rather than commercial licensing 
arrangements.⁴⁰ These legal changes 
helped to widen access to life-saving 
treatments. Fairness and compassion 
demanded this solution, but it is also in 
the interests of the whole world to stop 
the runaway spread of HIV and AIDS.⁴¹
 
A similar collaborative solution is
needed to ensure all countries can
make the switch. ‘Compulsory’ licensing
might allow local development of
batteries in Africa, for example. The local 
emphasis could be on developing low-
maintenance, rugged or heat-tolerant 
products suited to local conditions. 
Access to the background technology 
and encouragement of local initiatives 
would accelerate diversification and 
the spread of systems needed to 
speed up the energy transition. This 
model focuses on ‘co-development’. 
Technology co-development involves 
jointly designed R&D, pooling resources, 
co-owning intellectual property, 
local adaptation of technology, and 
equitable voice in the governance 
of emerging clean technologies.⁴²

FAIRNESS IN ACTION 
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Following an inclusive policy-making
process is important, as well as
achieving distributional justice, such
that application of the policy does not
simply benefit incumbents over those
who are vulnerable. This highlights 
the need to think about justice 
within countries as well as between
countries. 

If inclusivity is not addressed, policies 
can backfire. The 'gilets jaunes' 
(yellow vest) protests in France, 
beginning in 2018 were portrayed 
as being 'anti-green' because they 
were triggered, initially, by fuel taxes 
and speed limits. However, the actual 
demands of the protesters reveal a 
deep sense of unfairness; the French 
government seemed to ignore the 
impacts of aviation and maritime 
fuel and measures to tackle climate 
change and its impacts. The fuel tax 
was regressive, hurting poor rural 
citizens disproportionately. The costs 
of responding to the climate crisis 
should not fall hardest on the poor.⁴³ 
Perception of ‘fairness’ is a great 
predictor of policy acceptability.⁴⁴ To 

some, ‘net zero’ policies don’t feel fair,
even if they offer the only pathway to 
a liveable future.

Both national and sub-national justice 
are important. A report to the UK 
Climate Assembly highlights sectors 
that need attention, such as high 
emissions sectors where policies 
for transitions of people and skills 
are crucial. The need for fairness is 
repeatedly made.⁴⁵

Policy should not be reduced solely 
to its economic function. Different 
communities confront different 
hazards and are vulnerable to different 
exposures – especially indigenous 
communities, low-income people and 
communities, women and those with 
disabilities. Here the issue is about 
power – and it is procedural in nature. 
The ‘how’ an objective is achieved 
matters just as much as the ‘what’ that 
is being achieved. People whose lives 
are directly affected by change need 
to feel engaged, included, respected 
– and that their efforts are recognised 
and valued.⁴⁶
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There are some principles that, if followed, improve the chances
of policies being accepted and adhered to. 

Reducing social inequity 
FAIRNESS BETWEEN AND WITHIN COUNTRIES IS 
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In international negotiations around
climate change there has been a long-
term problem: from the Kyoto
Protocol onwards it has been agreed
that wealthy nations have caused the
damage of climate change, and the
poorer countries are most affected 
by the harm.⁴⁷

The Green Climate Fund (GCF) was 
set up to help meet the costs in poorer 
countries of becoming more resilient 
in the face of changes brought by 
the crisis (adaptation), and also for 
reducing their usually small
contribution to the global crisis
(mitigation).⁴⁸ In spite of $100 billion
per year being promised, according to
GCF, only about $7.2 billion had been
committed by March 2022.⁴⁹ The
promise for $100 billion a year is
unlikely to be reached before 2023
according to the ‘Climate Finance
Delivery Plan’ issued at COP26 
in Glasgow.⁵⁰ This further delay raises 
questions about the seriousness of the 
commitment, and strains relationships 
with those intended to benefit from 
the fund.

In addition to mitigation and 
adaptation funding, poor countries 
exposed to heavy continuing
economic losses, and untold misery
and harm for their populations, argue
that there should also be
compensation for ‘loss and damage’.
They capture the idea that harm can
be compensated by a certain amount
of money – partly to put things to
rights, and partly to make amends for
what is lost. Wealthy nations have not
agreed to make recompense, but as a
result of the procedural outcome at
Glasgow, there is room for loss and
damage to 

be included in the scope of the new
climate finance goal. A three year ad
hoc working group will determine 
the process for deciding the new,
quantified, collective finance goal.⁵¹

Conceptualising impacts of climate 
change as ‘loss and damage’ makes 
sense in a world where ‘duties’ are
owed by those who cause harm to
people who predictably and
unavoidably suffer as a result. ‘The
polluter pays’ principle has been
developed along these lines to allow
for claims against wrong doers.⁵²

However, in the context of climate 
change, the concept has limitations. 
Firstly, no consensus has been 
reached between nations to enact 
such responsibilities, no matter how 
moral or fair the arguments: the 
powerful wealthy nations delay as the 
poorer nations suffer intrusive effects 
of the climate crisis. But in any case, 
the notion of ‘loss and damage’ simply 
does not address the ongoing loss of 
species and habitat, or the losses of 
entire cities, or even whole countries 
being irrevocably harmed or sinking 
below sea-level. 

How do you compensate the Maldives 
or Bangladesh for the actual physical 
disappearance of all, or large parts of,
their land? The Maldives’ future is 
completely tied up with tipping points 
in the Greenland ice shelf area, and 
Bangladesh is already exposed to 
flooding that is placing large areas 
of its land underwater for months 
on end, forcing millions of people to 
be displaced from their homes and 
livelihoods. How do you compensate 
Vietnam if they find themselves below 
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The ultimate justice issue is not so much who will pay compensation 
for losses suffered; rather the fundamental justice issue is how to 
make damage-makers stop – and reverse – the behaviours that bring
disaster on the vulnerable around the world.

INFINITE LOSS
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sea level, and no longer able to keep 
their population on diminishing fragile 
land? How do you compensate the 
Sami people if their entire way of life 
is destroyed by thawed permafrost, 
absence of sea-ice and relentless fires 
across the previously frozen tundra? 
And how do you compensate countries
whose economic base is lost through 
loss of bio-diversity, or destruction 
of natural attractions, or inability to 
produce food exports? While the 
damage and loss cannot be monetised,
that is not to say that it should not be 
addressed and compensated.

All of the listed risks are real – and 

some are already happening.
Countries most threatened by these
‘infinite’ disasters must consider how
best to keep the attention of the world
on the real risk, probability and impact 
of these rapidly unfolding outcomes.

Clearly, loss and damage should be 
addressed and compensated, but the 
deliberative process to reach that
point must not delay or deflect
pressure on emitting nations to take
all possible decisive steps, without
delay, to reduce their emissions rapidly
and deeply. Only then will there be a
worthwhile future for the vulnerable
countries to plan, argue and advocate
for.
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Conversations about risk are always about probability and impact

RISK, PROBABILITY AND IMPACT

As the world’s climate changes, the
probability of certain events is now
getting High, and the Impact of those
events is Infinite; High Risk of Infinite
losses is not bankable in any economy.
This becomes the ultimate justice issue
for all of us. This is a new kind of a loss
and damage discussion: just by saying
that you are at risk of crossing tipping
points, which will lead to infinite cost 
– driven by the infinite loss of the 
most vulnerable first – is no longer
something that is bankable. As such a
state of affairs is considered, it clearly
becomes something that is moral. This
is the ultimate justice issue and there 
is a moral imperative to keep these
realities at the forefront of climate
discussions, negotiations, strategies,
policies and actions. Nothing must 
be allowed to distract from the 
central tenet – that some losses will 
be irreplaceable for vast numbers of
humanity. Nothing must be allowed to
derail the justice issue of a shared plan
to deliver a safe future for humanity.

Framing the justice issue highlights 
many challenges. If perceived fairness is 
the touchstone for workable policy,
what public information, conversation
and strategic planning is required to
secure change right now when the full
impacts of failure will not be felt for
decades – or even centuries to come?
Seven metre sea-rises are irreversibly
triggered by decisions made right now –
but will unfold slowly, inexorably, into
the future, only to be fully realised in the
life times of our grandchildren or later. 

It is in the context of ‘infinite loss’, 
ongoing emissions rises, and changes 
beyond any opportunity for adaptation 
or later mitigation, that justice must be 
considered. The top priority beyond 
all others, must be to make the energy 
transition happen – dealing with the 
world, now, as we find it. CCAG’s 3Rs 
strategy offers a way to frame that 
process. The mission for the world is to 
choose the right way forward without 

further delay. Nations must all embrace
the challenges and opportunities – 
and gains in well-being – that clean,
sustainable futures have to offer; 
their citizens must be part of the
conversation so that a sense of fairness
pervades the process of change,
securing and maximising the chances 
of success.

In a world whose economies can only 
be saved by the concerted actions of 
the whole world, financial support for 
a global energy transition becomes a 
clear investment. In the short term, it is 
unlikely that all funding necessary will 
become available at once. 

In this analysis of ‘infinite loss’ and 
the justice issue it points to, there 
is a pivotal point about risk. Risk (in 
insurance for example) is a function of 
extremity of damage if a certain event 
occurs, coupled with the likelihood of 
that event happening. We are moving 
into a world where the most extreme 
events are becoming more likely – and 
will continue to increase in likelihood 
in an entirely predictable manner. The 
damage those events cause is moving 
towards being ‘too big to quantify’. 

If you look at the many extreme 
weather events of 2021, the immense 
losses in wealthy countries were often 
covered by reinsurance. However, 
similar losses are uninsured in poorer 
countries. And the insurance industry 
in the wealthy countries is constantly 
reviewing what risks it is willing to 
cover. The insurers absolutely recognise 
the changing level of risk (more likely 
than before) and the changing level of 
damage (more costly than before) and 
react by increasing the cost to insure 
or, ultimately, declining to cover the 
risk. Numerous householders in U.S. are 
unable to renew their insurance policies, 
leaving them as exposed to climate loss 
as individuals or communities in poorer 
nations where insurance is rarely a 
viable option.⁵³
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protection picture is complex. See Datta et al (2016) ‘IPR in 
Agriculture’ for an overview of the Indian position, for example 
https://serialsjournals.com/abstract/13589_23.pdf

42. https://www.ceew.in/publications/investing-in-sustainable-
development-future-stockholm-50-research-2022
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