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1

Introduction

The Paris Agreement, adopted in December 2015, has the objective to limit global
temperature rise to well below 2°C, and strive for limiting it to 1.5°C above pre-industrial
levels. This effort will succeed only if low carbon technologies are rapidly deployed,
especially since current efforts are insufficient to close the emissions gap (UNEP, 2017).
However, implementing those climate technologies 1 is not a straight-forward matter. A
multitude of environmental, economic and social factors have to be considered in order to
make technologies work towards the Paris Agreement’s objectives in particular and the
overall sustainable development goals enshrined in the SDGs in general. And while there
is a plethora of economic studies out there on the costs of climate change mitigation (often
with quite speculative results, see Rosen and Guenther, 2015), studies on social impacts 2
of those climate technologies are more sparse. Understanding such social implications is,
however, of great importance since opposition to climate technologies (thus slowing down
mitigation action) can come in many forms and is seldomly based solely on environmental
or economic arguments.
Climate technologies thought of by one stakeholder group as promising in terms of
emissions reduction potential could be opposed by another group of stakeholders based on
social impact arguments such as perceived health or employment risks (Wallquist et al.,
2012), thus hindering implementation.
This policy brief sheds light on the question of what social implications climate technologies
might have and how fear of and opposition to those implications are voiced by different
stakeholder groups. However, rather than offering a complete overview, which has been
done by others, this brief aims to bring overlooked issues to the fore.
In particular, our contribution comprises a more inclusive and participatory assessment of
climate technologies and an ‘opening up’ (Stirling, 2008) to different viewponts on climate
technologies and their effect. We argue that inclusiveness and openness are needed to
avoid ‘one-size fits all’ approaches which might be challenged by communities affected by
climate technologies, and to identify much-needed opportunities and co-benefits of
mitigation technologies. In such a way, the eventual portfolio of mitigation technologies
will be closer to the social optimium and the road to climate change mitigation could be
made less bumpy.

2

Climate technologies: a complex field

The adoption of the Paris Agreement in 2015 was a historic moment for international
climate change governance bringing almost all nations on board to fight global climate
change. It is mostly up to signatories to choose their policies and actions to do their share

We will use the terms climate technologies and climate mitigation technologies interchangeably
We understand social impacts as those that directly impact the physical and emotional well-being of communities
affected by climate technologies, see (Gasper et al., 2011),
1
2
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to meet the agreements’ goals (Asselt and Bößner, 2016). However, several studies show
that current efforts are not enough to meet those objectives (e.g., Rockström et al., 2017)
and that there is still a wide ‘emissions gap’ between what should be done and what is
being done (UNEP, 2017). For that reason, technologies to mitigate global climate change
have to be deployed rapidly (Rockström et al., 2017). But this is easier in theory than in
practice.

2.1

The complexity factor

Climate Change is often referred to as ‘super wicked problem’ largely because of its
complexity and its time pressed nature, and because authority to address the problem is
weak (Levin et al., 2012). Technologies to mitigate climate change exist but they all vary
in costs and effectiveness and the Paris Agreement clearly recognizes that parties may be
affected not only by climate change but also by ‘measures taken in response to it’ (UNFCCC,
2015), i.e. by impacts of climate technologies. Moreover, what is to be called effectiveness
is not an objective criterion and different stakeholder groups might have diverging views
on what makes a technology effective. For example, an environmentally successful
technology could be effective from an emissions perspective (i.e. it can lower emissions
significantly) while the same technology could have negative consequences for a society
or a local community (health risks, economic risks, perceived injustice) leading to conflicts
between stakeholder groups. What is more, not everyone will benefit equally from the
implementation of a certain climate technology which could enhance the opposition of one
stakeholder group to a specific technology. Those factors make the implementation of the
Paris Agreement a complex undertaking and implementing those technologies does not
lend itself to a straight-forward and rapid decision making process or a ‘one size fits all’
approach. On the contrary, contexts matter and what is good and accepted in one case
might not be in another.
But while the economic and environmental impacts of technologies are more or less well
researched, social impacts of technologies are not as well understood, nor how to best
respond to emerging resistance or scepticism. However, those social impacts are often the
root cause of opposition to climate mitigation projects, particularly from a community
acceptance perspective (Wüstenhagen et al., 2007). Local communities oppose climate
projects in their vicinity on many grounds, often only remotely related to economic and
environmental issues. It is therefore vital to understand those social impacts better in order
to overcome opposition and to facilitate acceptance of climate technologies and therefore
paving the way for a swift deployment of climate technologies so urgently needed
(Rockström et al., 2017).

2.2

Embracing complexity and diverging views

However, this should not mean that underlying complexities should be necessarily reduced
and opposition to climate technologies should be neutralised. On the contrary, we argue
that an ‘opening-up approach’ (Stirling, 2008) to technology assessment and planning may
hold benefits for climate mitigation technologies. By including marginalised and neglected
issues and voices and by ‘embracing’ controversy around technologies (Cuppen, 2018),
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social acceptance of climate technologies is likely to increase. Also, deadlocks might be
avoided if impacted local communities’ concerns are heard and taken seriously.

This

comprehensive approach which accepts and leverages complexity is likely to lead,
ultimately, to stronger climate policies and quicker implementation because of increased
social acceptance and decreased opposition.
Moreover, our case studies have shown that including a wider analysis of social impacts of
certain technologies and taking into consideration a plurality of voices might lead to the
identification of several hidden risks but also hidden co-benefits and opportunities. Those
risks and opportunities might have not come to the fore by focusing strictly on economic
and environmental benefits in a top down manner. Ultimately, understanding complexity
and diverging viewpoints and taking them into honest consideration when engaging with
stakeholders ‘on the ground’ affected by climate technologies is expected to increase social
acceptance of climate technologies.
The following chapter presents, based on a more extensive working paper (Hagens et al
2018), some findings of three case studies and shows, how social factors and impacts have
influenced and can impact climate technologies and their uptake. The three technologies
discussed are bioenergy used with carbon capture and storage (BECCS), direct air capture
(DAC) technology illustrated by the artificial tree concept and the somewhat less
experimental technology of smart-grids.

3

Case study results: social impacts of climate
technologies

3.1

Bioenergy and carbon capture and storage (BECCS)

Some scientists argue that meeting the Paris Agreement’s objectives is likely not to be
achieved without removing carbon from the atmosphere in addition to produce, distribute
and consume energy generated without the emission of greenhouse gases (Rockström et
al., 2017). Carbon Dioxide Removal (CDR) plays an important part in many of the
mitigation scenarios in the IPCC’s 5th assessment report (IPCC, 2014).
The technology of carbon dioxide capture and geological storage (CCS) emerged during
the 1970s and has, since the middle of the 1990s, been applied in a limited number of
large-scale, fossil fuel-based industrial plants to prevent the emission of produced CO2 to
the atmosphere. While some argue that CCS would delay mitigation action and uphold
certain carbon-intensive pathways (Stephens Jennie C., 2014), many mainstream
researchers and institutions argue that it can play an important role in the efforts to meet
the Paris Agreement’s objectives (IPCC 2014; IEA 2017). So far, CCS has not lived up to
the expectations with CCS projects on a variety of large-scale, stationary CO2 point sources
currently storing only 40 MtCO2 annually. Main barriers are the unfavourable economics of
CCS compared to incumbent technology, as well as a lack of political support and social
acceptance.
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Since a few years, the combination of CCS with bioenergy (under the name BECCS) has
emerged in the debate. Applying CCS to bioenergy installations means that energy is
produced with ‘negative’ emissions since the carbon sequestered in plants through
photosynthesis is not released back into the atmosphere, but is captured and stored, thus
leading to net negative emissions (Pour et al., 2017). While some argue that BECCS might
face less public scepticism than fossil-based CCS because of the renewable source of the
fuel and the potentially positive climate effects, others argue that the controversy around
biomass and the scepticism to CCS will lead to greater resistance (Biofuelwatch, 2012).
Literature reveals that social impacts, in particular land-use issues where biomass for
energy production might compete with food crops, might materialise with BECCS (Beringer
et al., 2011; Miyake et al., 2012). Equity issues also might play a role, for example when
those producing the feedstock for bioenergy plants are potentially not the ones who are
benefiting from its use in power or fuel generation (Dooley and Kartha, 2017).
Case studies on fossil-fuelled CCS projects have shown that trust in institutions and
perceived risks to health and safety have been important factors in opposition to proposed
CCS sites. In case studies in the Netherlands, project implementing stakeholders such as
policymakers and project developers were seen as untrustworthy and lacking integrity, and
as pursuing only their own interests in an unfair manner (Terwel et al., 2012). Moreover,
perceived health risks as a consequence of leaking CO2 or safety risks from potential
earthquakes have led to opposition in the UK (Shackley et al., 2004). These factors have
even led to the cancellation of projects (Terwel et al., 2012).
Interestingly, this opposition to CCS sometimes seems to be rooted in misconceptions
about the technology such as an exaggerated risk perception (Wallquist et al., 2012). But
while some studies suggest that acceptance increases if CCS technology is to be applied to
renewable energy projects such as biomass (Pietzner et al., 2011; Wallquist et al., 2012),
BECCS will not automatically face less opposition, particularly since environmental NGOs
have become vocal in their opposition even to bioenergy projects (Scheer and Renn,
2014)).
Safety concerns and low trust in institutions can lead to what is often summarised as a ‘not
in my backyard’ attitude, which can lead to mounting local opposition which can delay or
even cancel projects, as seen in many parts of Europe (Oltra et al., 2012). Interestingly,
this NIMBY attitude oftentimes co-exists with overall support of renewable energy. This is
illustrated by a case study in the UK where over 80% of people supported wind energy in
general but locally onshore projects have been slow to take off due to opposition (Bell et
al., 2005).
The emergent debate on BECCS would benefit from an opening up of the currently polarised
debate. An open conversation on the merits and drawbacks, the conditions under which
BECCS might work favourably for both climate change mitigation and sustainable land use,
and building of trust in the institutions that need to regulate the responsible
implementation of BECCS, if any, would be a useful starting point.

CARISMA Policy Brief

6

3.2

Direct Air Capture (DAC): Artificial Trees

Another example of CDR is the concept of ‘Direct Air Capture’ (DAC), or artificial trees as
suggested by (Lackner et al., 2012). The latter name builds on the technology’s potential
to look like real trees. And, like trees, the installations would sequester CO2 from the
atmosphere. DAC could potentially be subject to the same attitudes of NIMBY as wind
power or CCS, given the potential large size of air capture projects and the need for a
geological storage reservoir, but since the location does not much matter (except for the
proximity of a suitable storage site), local concerns might be limited or could be avoided
by selecting locations far away from inhabited places.
Our analysis of stakeholder views on artificial trees confirmed earlier findings that how the
technology is framed can have significant impacts on public acceptance. Lessons from
BECCS already showed that framing CCS as renewable energy (when combined with
bioenergy) affects public acceptance (Wallquist et al., 2012). Framing, in this context, is
understood as the use of symbols and language to link information about certain
phenomena (and technologies) to pre-existing values and ideas of people (Mallett et al.,
2018).
Framing DAC as geoengineering (The Royal Society, 2009), which generally comprises
several large-scale technological propositions to artificially modify the Earth’s radiative
balance or atmospheric composition to address climate change, would decrease technology
acceptance

given

the

significant

opposition

potential,

particularly

compared

to

“conventional” mitigation (Scheer and Renn, 2014). This framing probably does not weigh
up against the fact that studies have shown that when natural analogies are employed
(such as trees), geo-engineering can become more acceptable to the general public
(Corner and Pidgeon, 2015).
However, our analysis of online commentaries also showed that framing DAC technology
as artificial trees did not provoke positive associations. It prompted cynical and opposing
reactions in a variety of online outlets. The sobering conclusion is that it is not a given that
a natural frame generates the desired reactions as some frames might give the desired
response.
In general, influencing public opinion by suggesting a frame by industry or researchers
might backfire. Also in the case of DAC, an open conversation could help in clarifying
opportunities and challenges.

3.3

Smart grids

While our analysis of BECCS and DAC technologies focused on the (often negative) views
of affected and impacted communities, our analysis of the smart-grid innovation system
focused more on the opinions and viewpoints of the expert and practitioner community.
While those views might display a certain ‘techno optimism’, we wanted to explore how
smart grids could have positive impacts on implementing communities.
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Smart grids have become indispensable for increased renewables uptake on the grid as
they offer flexibility and energy savings potential

(Erlinghagen and Markard, 2012),

allowing customers to become more involved in the energy transition as ‘pro-sumers’
(Zafar et al., 2018) who react to price signals thus balancing supply or production with
demand (Rauf et al., 2016). In addition, our comprehensive literature and media review 3
revealed several other benefits and opportunities such as community empowerment,
increasing the reliability of electricity supply, reduced energy costs as well as an
opportunity to collective learning and community building.
However, smart grids were not free from criticism as several interviewees brought risks
such as privacy and security concerns to the fore as well as equity issues if those who pay
for the infrastructure are not the same who are going to benefit from it. Moreover, while
some sources saw smart grids as increasing the autonomy of users, some sources feared
the loss of autonomy vis-à-vis energy providers.
These opportunities and risks were broadly confirmed by our engagement with
practitioners and experts in the smart grid sector who also put co-benefits to the fore such
as community building and learning opportunities besides the technical advantages of
increasing grid flexibility and decreasing costs. This illustrates how a technology developed
to perform a specific engineering function might contain several ‘hidden’ opportunities
which are not instantly apparent if one does not take into account social impacts in the
policy planning process.

4

Key lessons learnt and way forward

Our case studies and literature reviews have shown that different stakeholder groups may
assess and evaluate one and the same climate technology differently. This also rings true
for large-scale and novel climate technologies. How a technology is viewed depends less
on the technology itself than on understanding, trust in institutions and the alignment of
interests between stakeholders.
In order to bring any opposing views together for more constructive policymaking and
project implementation, it is vital to go beyond economic and environmental calculations
and to take into consideration social impacts of technologies on local communities.
Moreover, climate technologies are highly contextual, meaning that an approach and
circumstances which worked in favour of a certain technology in one place might not work
in another. It is therefore important to avoid ‘one-size fits all’ approaches and to take into
consideration local specificities.
When doing so, issues such as trust and transparency are of utmost importance as
opposition to climate technologies can be vocal and obstructive if actions of and
stakeholders are not perceived as honest and trustworthy and underlying interests are not
communicated clearly. Moreover, issues such as equity should be taken into consideration.

3

See Annex II of Fujiwara et al. (2017).
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Trying to frame issues differently might lead to increasing acceptance of climate
technologies, but this might have unintended consequences and might even backfire if the
framing is perceived as dishonest.
Here, opening up the technologies and their assessment to a plurality of opinions and
viewpoints is vital in order to facilitate their acceptance. While resistance to a technology
might not be based on science, it reflects real concerns. Opposition can lead to the
abandonment of climate-relevant projects. Therefore, taking concerns seriously and
providing space for honest discussions by embracing complexity instead of trying to level
it might be a promising way forward. Local, bottom-up voices need to be assigned
legitimacy.
This is compounded by the finding that having an open discussion and accepting local
voices as genuine sources of information could help to identify hidden opportunities and
co-benefits (as well as risks) which would have possibly remained hidden if a top-down
implementation process had been chosen with little regard to local opinions.
Ultimately, taking all those lessons learnt into consideration and engaging in a transparent
and open-minded manner with affected stakeholders frequently while planning and
implementing any project is a pre-condition for the project’s acceptance by all stakeholders
and thus for strengthening climate action.
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