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Key Points
Along with climate benefits, low carbon transitions come with risks. Trade-offs
can occur for different groups in society in the form of economic, social or local
environment consequences.
Robust transition pathways require that consequential risks (i.e. negative
outcomes) are understood and mitigated for increased societal acceptance of the
pathways.
As transition pathways take place within different contexts in different countries,
no universal approach exists for addressing consequential risks. However, across
countries, overarching trends and lessons can be learned that can widely applied.
In addition to the risks associated with societal consequences of a low carbon
transition pathway, there are also risks related to the implementation of the
pathways (e.g. scaled up implementation of low carbon technologies). These risks
can be related to policy design and implementation, business conditions, and
inefficiencies in the market value chain.
TRANSrisk project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 642260.
The sole responsibility for the content of this publication lies with the authors. It does not necessarily reflect the opinion of the European Union.

1 Summary
TRANSrisk carried out case study analysis of several European and non-European countries, identifying
a wide array of opportunities for cutting greenhouse gas emissions across multiple economic sectors.
Low carbon pathways are often perceived as inherently positive, but our case studies have shown several
examples of trade-offs leading to negative social, economic or local environmental impacts. These tradeoffs may lead to social resistance, for example if large numbers of people (or those working in politically
influential sectors) lose their jobs due to the transition. In addition to trade-offs, we have also observed
implementation barriers. These are blockages and inefficiencies in the business and policy environment
that block successful implementation of the transition pathways.

2 Introduction
This policy brief synthesises key risks identified by stakeholders1 and researchers in case studies carried
out by the TRANSrisk project. The fourteen country case studies2 explored low carbon transition
pathways in Asia, Africa, Europe as well as North and South America. These pathways provide insight on
a range of technological innovations that could aid a sustainable low-carbon transition, cutting across
the energy, transport, agriculture and industrial sectors.
The scale at which a low carbon transition pathway can be implemented depends on a number of factors.
A first factor is the technical potential, i.e. the availability and applicability of low carbon technology
options in a country. Second, the investment needs of the pathway and capital availability in the country
determine what is affordable, i.e. the economic potential. However, what can be considered a realistic
scale of the pathway in a country depends on whether it aligns with preferences and institutional
characteristics. In TRANSrisk we have mainly focussed on the latter with the objective to identify risk
factors that could lower the ‘realistic potential’ of a low carbon pathway.
We have distinguished two categories of such risk factors:
Risks in the form of potential unintended consequences of a scaled up low-carbon technology within
a pathway. These risks manifest themselves as negative consequences for a country’s economy,
society and (local) environment, which offset the benefits of a pathway. There are trade-offs between
meeting social-economic, political and climate change goals in a country. For instance, benefits of a
pathway (e.g. lower emissions, stimulus for low-carbon technology innovations) need to be weighed
along with the negative impacts on certain societal groups or sectors (e.g. job losses in traditional
sectors, affected livelihoods due to scaled up wind power).
Risks related to the actual implementation of the pathway that can cause barriers. For instance, a lack
of institutional capacity, insufficient funds for the higher capital costs and inconsistent policy
packages leading to ineffective policy instruments.
Understanding these risks is a necessary for increasing the realistic potential of a transition pathway to
be followed by (policy) actions to mitigate the risks. The case study analysis in TRANSrisk has resulted in
several concrete suggestions for mitigating consequential and implementation risks through dedicated
policies. An important observation is that while potential impacts and their likelihood, i.e. how risks
manifest, are specific to the actual implementation context, several overarching lessons emerge
including good policy practice of addressing risks. These are explained in this brief.

Over 189 stakeholders were contacted through interviews and over 720 through workshops across the 14 case studies. Stakeholders
interviewed in case studies generally include those that impact a pathway or can be impacted by a pathway: technology providers, industry
alliances, end-users, decision makers involved in the policy process, experts, NGOs, end-users and citizens.
2
Austria iron and steel sector, Canada, Alberta oil sands, Poland from coal to renewables, UK nuclear power, Spain renewable energy,
Switzerland renewable energy, Chile renewable energy scale up, The Netherlands solar PV rooftop & parks, India solar and wind power,
Sweden electrification of freight transport, Kenya geo-thermal, China energy efficiency in buildings, Greece energy efficiency in building,
Bali, Indonesia, agriculture & biogas cookstoves, Kenya charcoal for clean cookstoves
1
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3 Risk trends across the case
study
To compare risks and measures to address them across different country contexts in TRANSrisk’s case
studies, we identified common risk categories including: technology, environmental, business (financial
impacts on firms across the technology value chain), economy-wide (general economy related all
activities), socio-economic (well-being of individuals/household with links to livelihood activities),
societal, political, and policy risks. Our analysis shows that policy risks are identified most frequently in
the literature and our case studies, followed closely by societal, technological risks, and business and
socio-economic risks3 (see Figure 1). While all risk categories may be relevant to assessing low carbon
transition pathways, this policy brief focuses on the key risk categories: policy, societal, technological,
business, and socio-economic risks.

Technology risk,
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Policy risk, 20.30%

Institutional risk,
1.40%

Environmental
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Political risk,
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Business risk,
14.50%
Societal risk,
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Socio-economic
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Economy-wide
risk, 3.60%

Figure 1: Risk categories identified across 14 case studies in TRANSrisk

3.1 Policy Risks
Implementation risk: Inconsistent policies
creating risks in low carbon technology markets
Inadequate understanding of potential policy impacts
was a major risk and led to poor policy
implementation across country studies. For instance,
in Spain and Greece feed-in tariffs for solar power and
renewable energy were cut retroactively, cancelled or
reformulated. This was due to wider economic
recession and/or the financial pressure of feed-in
tariffs on the state and end-users. Cancellation and

reformulation of feed-in tariffs increases policy
uncertainty and can lead to mistrust in the regulatory
environment and reduce confidence to invest in the
low carbon technology market. The policy change can
cause crashes in markets and have knock-on negative
effects in the wider economy. Thus, prior to rolling out
policies, proper socio-economic evaluation should be
carried out on the impacts across multiple policy
institutions, sectors and stakeholders. Qualitative
methods including stakeholder engagement as well
as quantitative macro-economic modelling can help
to assess potential negative impacts of the economy
considering a range of uncertainties.

See the first risk analysis survey carried out earlier in the TRANSrisk project that assessed all risks across case studies in van Vliet et al,
“The importance of stakeholders in scoping risk assessments – lessons from low-carbon transitions” (in review). Environmental Innovation
and Societal Transitions.
3
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In Spain the policy changes raised issues of energy
justice and resulted in litigation. There are criticisms
that the energy policy-making process in Spain has
been developed unfairly by powerful players and have
excluded the voices of those affected. Climate and
social injustice therefore needs to be addressed in the
policy making process. A viable approach for this is
the inclusion of a diverse group of stakeholders at the
local level, in additional to the national level in the
policy cycle: i.e. in agenda setting with co-creation,
design and implementation and evaluation with
stakeholders.

Implementation risk: Poor monitoring of policies
leads to poor policy implementation
Risks related to policy processes in the case studies
were also often linked to ineffective monitoring and
enforcement, which are especially challenging when

the policy requires behavioural change from
stakeholders. For instance, the formal permitting
system was developed to promote sustainable
charcoal in Kenya, which impacted producers, transporters, and end-users. There was weak enforcement,
partly due to a lack of harmonization when
implementing the permitting system across counties
which also interacted with the informal charcoal
sector. Thus, understanding how informal practices
might influence formal regulations as well as
communicating and training those involved in
implementing the policy may help to reduce risks in
enforcement. Working alongside industry or sector
associations, to set good practice guidelines or codes,
may also help to improve policy at a wider level and
support a more effective implementation process.
Additionally,
coordination
between
different
governance levels involved with the implementation
is critical in supporting policy implementation. This
includes developing clear rules and guidelines with
the various institutions involved and supporting
monitoring processes at the local level.

3.2 Social Risks

Consequential risk: impact of energy technologies
on local environment and communities
Societal risks are linked to the perceptions, needs and
priorities of the public which broadly consists of
citizens and communities who are also end-users or
consumers of goods and services. Risks to local
stakeholders often increase, as the energy
technologies are located closer to local communities.
In Kenya, the majority of geothermal exploration and
development has taken place within a designated
national park. Oil sands development in Alberta,
Canada occurs in remote areas near forests and rivers.
Both geothermal and in-situ oil sands plants have
large networks of pipelines and wells scattered across
the landscapes. This increases the risk of negative
interactions between the technological infrastructure
and wildlife, which directly impact the traditional
practices of local communities.
Detailed social-economic and environmental impact
assessments should be carried out prior to the
development of a project, along with meaningful
engagement that includes affected stakeholders.

Policies and regulations can consider societal risks of
local stakeholders by setting up agreed buffer zones
particularly
between
large
scale
technology
development. Policies also need to ensure ecological
corridors remain intact to protect species that move
across large natural spaces. Transparent monitoring
should also be ensured to measure the impacts of the
technology and include qualitative and quantitative
indicators that local stakeholders’ views are
important.

Consequential risk: scaled up technology
affecting social livelihood and leading to
community resistance
In a densely populated country such as the
Netherlands, large solar parks and onshore wind
farms have a relatively strong risk of facing social
resistance when located near communities. As these
technologies are scaled up, they affect people’s
livelihoods (e.g. horizon pollution, noise, opportunity
costs). The case studies have revealed how engaging
these communities in project design, planning and
implementation can help modify pathway planning in
accordance to people’s preferences and concerns
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which
enhances
social
acceptance.
Societal
resistance can also reflect some of the injustices
linked to energy development and issues of energy
poverty; a socio-economic risk. This is closely linked
to some stakeholder groups’ feeling of being
excluded from energy policy making processes. For
example, within the Spanish renewable energy
transition, women were often absent for key energy
policy making processes. In the case studies, we also

observed that the ‘non-mainstream’ or vulnerable
groups are overlooked in energy transitions, whether
it is the phasing out of a high carbon technology or
scaling up of low carbon technologies. Careful
attention is needed when designing policies to
consider the interests of groups most negatively
impacted by a low carbon transition. This can be
achieved through stakeholder engagement prior to
project design and approval stages.

3.3 Technology Risks

Implementation risk: technology challenges and
infrastructure integration
Most policies explored were designed to support the
low carbon technologies thus, many technological
risks were linked to policy-related risks. Identified
technological risks were predominately associated
with large-scale energy technologies including the
Canadian oil sands, geothermal power development
in Kenya, coal power in Poland, nuclear power wastes
in the UK, a potential hydrogen-based energy system
in the Austrian steel sector and electrification of
freight transport in Sweden. Technical performance
and infrastructure integration challenges were among
the top risks identified by stakeholders. There were
technical challenges in scaling up and developing the
supporting infrastructure that require high integration
(e.g. electrifying the road system for freight

transport). Technological lock-in, where technologies
were strongly entrenched into the social-economic
system as well as long term infrastructure, were key
challenges or barriers in implementing a low carbon
pathway. These large scale technologies are
incumbent technologies that enjoy high political and
policy support.
Singular policies, supporting a specific technology,
are not sufficient to create the enabling environment
required in the long term. Low carbon technologies
should be developed with policies beyond climate
change, including economic and industrial policy, that
consider infrastructure development. Aside from
supporting the scaling up of low carbon technologies,
polices also need to support the phasing out of
incumbent high carbon technologies. A transparent
and clear policy agenda that provides sufficient time
for the market to respond to the policy attention can
also ease the transitions. Specific innovation funds
can be set aside to promote the development and
entrance into new low carbon markets.

3.4 Business Risks

Implementation risk: lack of investments as
barrier to low carbon technologies
Investment challenges was the most commonly
identified business risk for ‘newer’ technologies or
applications, mainly for some types of renewable
energy (geothermal in Kenya, solar parks in the
Netherlands) and carbon capture and storage.
Investment challenges emerged due to a lack of
federal funding to support the higher cost

technologies, and reluctance of banks to provide
loans for higher risk technologies. Typically, these
technologies have higher capital costs compared to
subsidised conventional energy. They too would
require long payback periods and/or have uncertain
or low revenue streams if power purchase
agreements are not secured with a price that allows
for profitability.
The technologies that did not cite business risks were
able to secure investments through foreign
investments, as seen in the UK nuclear power sectors
or sunk costs have already been incurred with political
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and policy support (e.g. tax breaks), as seen in the oil
sands. Many of these business risks can be addressed
through supporting policy instruments that guarantee
revenue streams (feed-in tariffs), subsidies or tax
breaks to off-set higher capital or operating costs.

While these support policies are well-known to
reduce financial barriers, the policies also must be
implemented consistently over a long period of time
to ensure that revenue streams remain consistent
until the technologies become competitive.

3.5 Socio-economic Risks

Consequential risk: low-carbon technologies can
lead to energy poverty and unemployment in
carbon-intense sectors
The social-economic risk category cut across the both
dimensions of social and economic well-being of
individuals/households/society linked to livelihood
activities, employment and access to resources to
sustain a good quality of life and standard of living.
While low carbon technologies may have a positive
impact on reducing emission, they come at a higher
cost. The higher costs related to renewable electricity
generation, as well as transitioning away from
incumbent energy sectors, could have profound
socio-economic impacts especially since these costs
are often passed onto electricity consumers. This
often affects the most vulnerable populations hardest
as energy costs are a relatively large part of their
household budget. This leads to higher levels of
energy poverty. Additionally, while energy efficiency
measures are to reduce electricity costs, initial capital
investments, sometimes supported through loans as
seen in Greece, adds to household costs and cause

undue hardships during times of recessions. Policies
can help to off-set the negative impacts on vulnerable
communities by recycling revenues from carbon taxes
by providing subsidies for vulnerable households.
Special financial concessions can also be made to bail
out households or to delay payment for households
facing hardships.
Transition pathways that include the decline or phase
out of a high carbon energy sector including coal,
steel, and oil sands could also lead to job losses in the
short term. At times, the jobs gained through
renewable energy may not immediately off-set the
jobs lost, even though there may be economic gain in
the long term. This may be due to the inflexibility of
the labour market, examples of which can be seen in
Poland and India where a strong coal power sector
exists. A decline in the coal power industry in this
context, may lead to permanent job losses (i.e. early
retirement) and will require reskilling of workers for
alternative professions. Institutions and government
can facilitate the labour transition by providing retraining and education programmes. Specific funds
should also be allocated to support individuals and
households that might be impacted by a loss or
income as a direct impact of the transition.
.

`
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4 Final remarks
The case study analysis identified an array of opportunities for lowering greenhouse gas emissions in a
range of sectors within the TRANSrisk cases countries. Seizing these opportunities, scaling them up, and
implementing them in the long-term can bring about considerable climate and non-climate benefits.
This includes efficiency increases, innovation support and entering new commercial markets. At the
same time, the case studies illustrate several examples of consequential risks or trade-offs that may
occur when technology options, while favourable for climate change mitigation, lead to negative social,
economic or local environmental impacts. Such trade-offs not only have negative sectoral and/or macrolevel implications for a low carbon transition process, they are also likely to lead to social resistance for
example, when job losses occur due to the transition. Within the case studies we also observed
implementation barriers, which form roadblocks to successful implementation of the transition
pathways. Most often these are related to inertia or inefficiencies, and disagreement in public and private
institutions.
Addressing and mitigating these risks requires careful policy design, whereby climate-focussed actions
are not only supported by policy instruments for reaching climate goals, but also embedded in broader
socio-economic and local environmental agendas. This in turn necessitates integrated policy packages,
such as combining policy decisions to close coal mines with reskilling programmes for workers in coalintensive sectors (see policy brief on ‘Risks and policies part 2: insights on general policy making
processes’ for further details). It also entails building up social acceptance by adopting viable ways to
include stakeholders in policy decision making processes, at all levels of policy making, from community
level to national level.
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MORE INFORMATION
There is more information on this work, and on TRANSrisk as a whole, on our website

www.transrisk-project.eu

FIND US ONLINE
@TRANSrisk_EU

transriskEU

TRANSrisk_EU

TRANSrisk
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About TRANSrisk
TRANSrisk is studying the risks and uncertainties within low carbon transition pathways, and
how transitions can be implemented in ways that are technically, economically and sociably
feasible. The project’s objective is to produce a new assessment framework, and an
accompanying toolbox, for policy makers.
TRANSrisk’s unique approach sees us combining economic computer models with input from
people working in the area of study (“stakeholders”). Models provide a useful means of
predicting the future impacts of decisions we take now, but factors such as political opinion
and public acceptability are very difficult to predict via a purely numerical approach.
TRANSrisk is using stakeholder input to feed our models, and is presenting the results back
to stakeholders to see how this affects their views.
14 country case studies lie at the core of TRANSrisk’s work. To fully understand the range of
transition pathways our case studies encompass the globe, as presented in the adjoining
map. In alphabetical order they are: Austria, Canada, Chile, China, Greece, India, Indonesia,
Kenya, the Netherlands, Poland, Spain, Sweden, Switzerland and the United Kingdom.
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