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Abstract: Energy storage technologies are seen as cri3cal to mee3ng decarbonisa3on policies in the UK as well 
as interna3onally. The focus in policy and prac3ce to date has been to make energy storage technically viable, 
with liAle aAen3on given to their impact on people, community, and places they inhabit. Studies show that 
energy infrastructures do have significant implica3ons on people’s social rela3ons, energy prac3ces, wellbeing, 
and health. However, accoun3ng for these impacts in the context of energy storage has been fragmented and 
poorly defined. The purpose of this review is to bring together the disparate literatures covering impacts of 
energy infrastructures on people and inhabited places, with a view to draw aAen3on to the mul3plicity of effects 
energy storage may present. The literature review draws on semi-systema3c methods, focusing on published 
interna3onal research. The benefits of the review are twofold. First, it provides novel insight for policy makers, 
prac33oners, and academics on the complex impacts (social, technical, spa3al) generated by energy 
infrastructures across sectors and scales, with a view to highlight the poten3al implica3ons energy storage might 
have. Second, it helps understand the important role of energy storage systems in reducing carbon emissions 
and prepare for their predicted substan3al growth across the UK and Northern Europe in the next 5 years. 
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1. Introduc;on 
Renewable energy generaGon is currently at the forefront of decarbonisaGon agendas, both 
in the UK and internaGonally, with energy storage forming an integral part of these (IPCC, 
2018, Simson, 2023). While planning and installaGon of energy storage technologies are 
acceleraGng, their social and spaGal impacts are not studied (Sovacool, 2014).  There has been 
established research on the wide range of social and spaGal impacts of other energy 
infrastructures on people, though beyond energy storage. Studies exploring spa$al changes 
as a result of local energy infrastructure developments, such as hydro-dams, wind farms and 
shale gas extracGon plants, show impacts through community displacement, change in living 
condiGons and changes in job security (Tilt et al., 2009, Égré and Senécal, 2003). Together with 
spaGal impacts, scholarship also idenGfied social impacts such as change in lifestyle and social 
beliefs, impacts on social equality and community health (Mo]ee et al., 2020, Stedman et al., 
2012).  

TheoreGcal and empirical research on energy infrastructures (e.g., windfarms, large 
hydro dams, solar farms, electricity lines, etc) characterises and accounts for diverse social 
and spaGal impacts. However, research on energy storage implicaGons to date has mainly 
focused on ma]ers of social acceptability (Thomas et al., 2019, Devine-Wright et al., 2017). 
Acceptability studies generally explore reasons behind public support or opposiGon towards 
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potenGal energy storage deployment, without accounGng for fine-grained social and spaGal 
implicaGons of energy storage installaGons.  

While this area lacks research, there is a criGcal need to map and account for the likely 
impacts energy storage may have on people, communiGes, and places as well as ways this 
could be studied. This is especially pressing in the context of accelerated energy storage 
deployment in the UK and Europe  which is predicted to grow exponenGally in the next five 
years (Simson, 2023, Mexis and Todeschini, 2020).  A review of published literature on the 
social and spaGal impacts posed by energy infrastructures on nearby communiGes, how these 
impacts have been accounted for and in which contexts, can help provide not only knowledge 
on ways energy storage can be examined in future research but also the likely impacts that 
can be anGcipated. 

The following secGons outline the methodological approach for the review, followed by 
a discussion on key themes found. The conclusion discusses the likely implicaGons from the 
review insights and areas for future research.                                                                                                                                                                                                                                                                                                                           

2. Methods 
It is worthy to note that, while over 80 energy storage projects are operaGonal in the UK and 
more than 300 projects awaiGng construcGon (Department for Business, 2023) there are no 
studies to date on their socio-spaGal impacts. To begin to understand what potenGal 
implicaGons these might pose on nearby communiGes, it is helpful to look at other 
technologies and their impacts. Thus, the review focuses on broader socio-spaGal implicaGons 
of global energy infrastructures and ways these have been measured.  

Literature reviews can generally be classified as systemaGc, semi-systemaGc or 
narraGve. Semi-systemaGc reviews help explore topics that have been studied differently by 
disparate disciplines (Snyder, 2019). A semi-systemaGc review was used to map common 
themes emerging across mulGple disciplines covering socio-spaGal impacts of energy 
infrastructures. The review was conducted in two stages. In first stage, a search protocol was 
developed, conducted, and papers selected. Searches were conducted using mulGple 
databases (Google Scholar, Scopus, Science Direct and Web of Science). First searches focused 
on general queries: ‘energy and social impacts’, ‘energy and spa$al impacts’, and ‘lived 
experiences of energy infrastructures’. Three key themes emerged as part of this: sense-
making, meaning-making, and place-making. These results led to targeted searches on ‘energy 
infrastructures and sensemaking’, ‘energy infrastructure and meaning making’ and ‘energy 
infrastructure and place-making’. In total, afer both searches, 89 papers were found, when 
searched ‘in the Gtle of the arGcle’ and in ‘key words’. Inclusion criteria set were English-
published peer-reviewed papers, all publishing years. Both qualitaGve and quanGtaGve 
approaches were included to fully capture the range of methods used in energy and social 
sciences research. Exclusion criteria were editorials and reviews, studies not focused on social 
or spaGal impacts, studies not grounded in theory, non-peer reviewed papers and non-English 
published papers. Afer removing duplicates and implemenGng exclusion criteria, 24 papers 
formed the final sample. The second stage was conducted via snowballing, uGlising 
bibliographical references. Both inclusion and exclusion criteria were used to ensure that the 
review only targets research published in reputable journals (with an Impact Factor > 3), and 
papers are focused on spaGal and social impacts of energy infrastructures. A further 17 papers 
via snowballing were included.  
 
 

221



 
3 

 

3. Overview of key themes iden;fied in literature 
Three key themes emerged in the review including 15 studies that explore how people make 
sense of new energy infrastructure technologies (Sense-making and meaning-making theme); 
people’s idenGGes with place in the context of new energy infrastructures (Place-making 
theme with 13 studies) and a third theme focused on methodological and theoreGcal insights 
(theories and methods theme) with 13 studies.  

Sense-making and meaning-making studies on energy infrastructures reveal how 
people register new energy developments. Such research can provide valuable insight into the 
social impacts operaGonal energy infrastructures pose on nearby communiGes and people. As 
Burdge and Vanclay define them, social impacts refer to any ‘social and cultural consequences 
to human populaGons’ generated by any public or private development, in this case energy 
infrastructures, which alter the way people  ‘live, work, play, relate to one another, organize 
to meet their needs, and generally cope as members of society’ (1995:1). In this review, 
idenGfied papers highlight social changes, such as shifs in ajtudes, lifestyle and idenGty 
(Jacquet and Stedman, 2013) emerging in relaGon to new local energy infrastructure 
developments. 

One extensively studied energy infrastructure is wind farms. Kim and Jung (2019) in their 
study of four Korean wind farms, idenGfied implicaGons on idenGty and percepGon: residents 
see their community as mechanical afer wind farm installaGon, due to noise and visual 
impact; ajtudes: people fear the unknown and the potenGal implicaGons of wider novel 
technologies on health and general wellbeing; and lifestyle: some residents, although recently 
moved to the area contemplated relocaGon. Similarly, Papazu (2017), in studying the sudden 
opposiGon to a new energy development in an energy community, idenGfied lifestyle 
discrepancies between novel technologies and the community as main reason.  

Intertwined with sense-making and meaning-making, studies on place-making 
contribute to a richer understanding of 1) how spaGal impacts unfold and 2) the role place 
idenGty plays in forming these impacts. One key insight provided by place-making research 
reveals that in some cases, new energy infrastructures greatly impact on place idenGty and 
community percepGon (Bailey et al., 2016). In doing so, social relaGons between community 
members see negaGve shif  (Gailing et al., 2019). ConsequenGally, social cohesion – the bond 
formed between residents – can suffer. 

Research methods across sensemaking and place making vary, with some papers relying 
on case-studies (Gailing et al., 2019, Fast and Mabee, 2015), quesGonnaires, semi-structured 
interviews (Bergquist et al., 2020), narraGve semi-structured interviews (Bailey et al., 2016) 
and experimental methods (Winthereik et al., 2019, Papazu, 2017). Following up on the first 
two themes, the theories and methods secGon addresses how social and spaGal impacts are 
measured and accounted for. 

The way people make sense of and give meaning to new energy developments has been 
studied by different disciplines, using a wide range of theories. To form a comprehensive 
picture of commonly used theories, the following frameworks were idenGfied: Science and 
Technology Studies (STS), Social ConstrucGon Studies and Social Acceptance. Out of the 15 
papers that discussed social and spaGal impacts through sense making, 4 drew on analyGcal 
concepts found in STS; 3 used social construcGon theories and 8 focused on social 
acceptability. Within the second theme of place-making, with 13 papers, 1 focused on 
Territory-Place-Scale-Network Theory (TPSN), 10 papers on place idenGty and 2 papers on 
place a]achment. To ensure diversity, the review looked at several energy infrastructure 
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technologies, in order of research focus: wind farms, hydro dams, solar farms, hydrogen plant, 
shale gas plants and electricity lines.  

Table 1 illustrates all three themes (sense and meaning making, place making and 
methods and theories), common paradigms used, as well as the theoreGcal frameworks 
uGlised and their unit of analysis. 

Table 1 Key themes and theoreGcal frameworks idenGfied in reviewed literature.  

 
 

3.1. Theme 1- Sense making and meaning-making 
Theme 1 included 15 papers that discuss social impacts generated by energy infrastructure 
installaGons as follows: lifestyle (6 papers), ajtudes (5 papers) and idenGty (4 papers). 
Lifestyle was addressed as disrupGon to lifestyle and risk of disrupGon. Ajtudes were studied 

Impact  Theme Field Theory Use of Theory Unit of Analysis 

Social Sense 
and 
Meaning 
Making 

Science and 
Technology 
Studies (STS) 
 
 
 
 
 
Social 
Construc3on 
Studies 
 
 
 
 
 
 
 
 
Social 
Acceptance 
 

Actor-network 
Theory (ANT) 
 
 
 
 
 
 
Social 
Representa3on 
Theory (SRT) 
 
 
 
Risk Percep3on 
Theory 
 
 
 
Social Impact  
Assessment (SIA) 

Explores human-
technology nexus, under 
the premise that 
everything in the social 
and natural world exists 
in constantly changing 
networks 
 
Understands informa3on 
processing mechanisms 
as a two-step process 
(anchoring and 
objec3fica3on) 
 
Studies people’s 
percep3ons on rapid 
change and associated 
risks 
 
Primarily predicts social 
impacts of 
infrastructures and other 
planned developments 

People=Technology 
(does not 
differen3ate 
between actors’ 
nature) 
 
 
 
People-focused 
 
 
 
 
 
People-focused 
 
 
 
 
Technology-focused 

Spa1al Place 
Making 

Socio-Spa3al 
Studies 

Territory-Place-
Scale-Network 
(TPSN) 
 
Place 
AAachment 
Theory 
 
 
 
 
Place Iden3ty 
Theory 

Explores the role of four 
actors in socio-spa3al 
rela3ons 
 
Studies people-place 
bonding, accoun3ng for 
emo3ons, memories, 
knowledge, beliefs, and 
behaviours 
 
 
Integral part of place 
aAachment, explores the 
construc3on of personal 
iden3ty and physical 
environments  

Mul3ple foci 
 
 
 
People-focused 
 
 
 
 
 
 
People-focused 
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in terms of posiGve/negaGve change following energy infrastructure installaGon. Finally, 
idenGty was covered as posiGve/negaGve change as well as risk of negaGve change. 

Papers covering a:tudes, such as acceptability (Devine-Wright et al., 2017, Devine-
Wright and Devine-Wright, 2006) or learning to live with novel technologies (Winthereik et 
al., 2019, Gailing et al., 2019), show that energy infrastructures affect people’s percepGons 
both posiGvely and negaGvely. General post-installaGon ajtudes can vary depending on 1) 
local, regional and naGonal scale (Devine-Wright and Batel, 2017), and 2) factors such as 
demographic (del Río and Burguillo, 2008, Soini et al., 2011),  past experiences (Kim and 
Chung, 2019), media coverage, socio-cultural and economic values (Delicado et al., 2016) or 
duraGon of exposure to technology (Sherren et al., 2019). While some studies indicate that 
ajtudes vary from one to technology to another (Irie et al., 2019), other argue that 
experiences vary from one research parGcipant to another regardless of technology 
(McLachlan, 2009, Groth and Vogt, 2014, Owens, 2016).  

Research on small-scale energy infrastructures, such as electrical substaGons or similar, 
are very fragmented (Terrapon-Pfaff et al., 2019). Conversely, studies on the impacts of 
developments such as wind, hydro and solar energy infrastructures are abundant, and can, at 
minimum, provide a gateway to exploring other technologies, such as energy storage. In this 
review, lifestyle impacts are covered in terms of disrupGon (Kim and Chung, 2019) and 
potenGal disrupGon (Papazu, 2017). DisrupGon to daily rouGne is related to aestheGc 
characterisGcs (large wind farms obstrucGng views), noise and landscape modificaGons 
(residents felt that their area does not look the same anymore; from natural to mechanical 
neighbourhood). Iden$ty studies encompassed both lifestyle and ajtudes. Kim and Chung 
(2019) and Tilt and colleagues (2009) show permanent residents’ idenGty to their 
neighbourhood negaGvely shifed, in light of wind farm and, respecGvely, large dam 
infrastructure installaGons.  

Common trends across social implicaGons are disrupGon to familiar rouGnes (daily life, 
social relaGons, change in landscape) and fear of the unknown (change in wellbeing, lifestyle) 
(Jacquet, 2009). Both trends can have long term implicaGons. One study on shale gas plant 
installaGon showed that fear of the unknown led to mental health concerns in local residents, 
even in pre-installaGon phase (Stedman et al., 2012). Social impact is also closely linked to 
implicaGons on place (spaGal impacts). Impact on idenGty, for example, is twofold, as it can 
affect the way residents idenGfy with the neighbourhood both socially and spaGally.  The 
following secGon will elaborate on spaGal impacts and how they unfold.  

3.2. Theme 2- Place making 
Research on place-making mechanisms accounts for the spaGal implicaGons of energy 
infrastructures. As well as reconfiguring the social pa]erns discussed above, energy 
infrastructures can also re-shape spa$al configuraGons. Place a]achment, closely linked to 
place idenGty, is a complex phenomenon, incorporaGng feelings, emoGons and percepGons 
formed by residents towards their community (Peng et al., 2020). Studies on energy 
infrastructures and place-making processes show that the idenGty formed by an individual for 
the place they live in highly influences how they see and perceive novel addiGons to their 
environment, such as wind farms, dams, solar farms, and others. The 8 papers idenGfied on 
place-making generally address place idenGty and place a]achment, with idenGty and 
a]achment are considered interchangeable.  

Papers such as Kim and Chung (2019) and Tilt and colleagues (2009), for example, 
address both place making and sense making. For place making, they idenGfy negaGve 
changes to (permanent and new) residents’ feeling of belonging, which in some cases turns 
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into relocaGon. Other papers like Bailey and colleagues (2016), show that in some cases place 
a]achment is stronger in permanent residents, and therefore the impact on these groups is 
higher. In contrast, further research highlights that longevity is not always relevant, whereas 
acGve ciGzenship and place-bonds are (Bailey et al., 2016). Bergquist and colleagues (2020) 
show that spaGal implicaGons are also connected to residents’ lifestyles; for example, for 
farmers, a wind farm installaGon might threaten agricultural acGviGes, while for others 
(Jacquet and Stedman, 2013) there is fear of neighbourhood dynamic change. Culture and 
heritage also present a main factor in negaGve ajtude shifs, whether related to energy 
infrastructures, such as power lines (Soini et al., 2011, Bailey et al., 2016), or renewable energy 
installaGons (Delicado et al., 2016).  

Overall, idenGty ma]ers tend to be mulG-dimensional, with crossovers between social 
and spaGal implicaGons, and span over different cultures, scales (urban, rural, semi-rural), as 
well as over different technologies, as previously discussed. The next secGon reviews common 
frameworks and methods used to measure these impacts and discusses advantages and 
limitaGons of each, as well as how these can be used to study the potenGal implicaGons of 
energy storage installaGons. 

3.3. Theme 3- Theories and Methods 
3.3.1. Sense-making and meaning-making theories  
Energy research on social ajtudes provides a starGng point in invesGgaGng the people-
technology relaGonship. Dominant areas of ajtude scholarship are social acceptability 
(Devine-Wright et al., 2017) and risk (Joffe, 2003). Social acceptability is widely studied in 
relaGon to renewable energy infrastructures and is most ofen framed using NIMBY (Not-in-
my-Backyard) literature. NIMBY ‘describes opponents of new developments who recognise 
that a facility is needed but are opposed to its siGng within their locality’ (Burningham et al., 
2006:2). However, it received extensive criGcism for its over-simplisGc nature (Devine-Wright 
and Howes, 2010, Warren et al., 2005), with scholars showing that iden$ty, in some instances, 
is more important than proximity to development in forming ajtudes (Phadke, 2011, Wester-
Herber, 2004).   

For a more comprehensive measurement of social acceptability, some studies use the 
Social Impact Assessment (SIA) framework. SIA has the overarching goal to create more 
sustainable transiGons, by predicGng posiGve and negaGve implicaGons of planned 
infrastructural developments (Vanclay, 2003). Describing best pracGces, Égré and Senécal 
(2003) put forward an extensive agenda, covering key stakeholders, demographics, potenGal 
impacts and soluGons as well as post-installaGon monitoring. SIA is versaGle and could be used 
for different technologies (like energy storage), however it requires adjustments to account 
for different sejngs (Kirchherr and Charles, 2016). Other limitaGons include large number of 
stakeholders involved and a lack of willingness to parGcipate. 

Although acceptability studies can provide useful insight into public opinion on novel 
technologies and their deployment, they are most ofen prospecGvely used and do not 
measure impact post-installaGon (Vanclay, 2012). To gain an in-depth understanding of the 
people-energy infrastructure nexus,  research needs to focus on how people experience 
energy infrastructures, including storage (L׳Orange Seigo et al., 2014). Experiences are deep-
rooted socio-psychological mechanisms, through which individuals make sense of and give 
meaning to reality and associated changes (Weick et al., 2005, Sommer and Baumeister, 
1998). In turning  the ‘unfamiliar into familiar’ (Batel and Devine-Wright, 2015:315), like in the 
case of a new technology, people use images and metaphors. The theory measuring this, 
Social RepresentaGon Theory, is known as SRT (Moscovici, 1988). While most studies use SRT 
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prospecGvely to understand how sense-making forms opinions (Devine-Wright and Devine-
Wright, 2006, Batel and Devine-Wright, 2015), others employ it retrospecGvely. A study of two 
hydrogen plants (Scotland and England) showed  that the Scojsh community used SRT to 
make sense of the newly installed technology, and a]ach more posiGve a]ributes to it, 
compared to the English community, where feelings of anxiety towards an unfamiliar 
technology were greater (Sherry-Brennan et al., 2007).  Novel technologies, argues Sherry-
Brennan (2007), can be seen as risky. Risk percepGon can be influenced by media coverage 
(Scheufele and Lewenstein, 2005), views held by key community actors, cultural values, and 
previous personal experiences with energy infrastructures (Jacquet and Stedman, 2013). SRT 
could be a way to understand the origins of perceived risk, and to grasp how a novel 
technology might be psychologically registered by local communiGes. However, SRT, in its 
quest to unpick highly complicated psychological mechanisms, is context-dependent and 
cannot provide broad insights (Joffe, 2003).   

Another field concerned with the relaGonship between people and new technologies is 
Science and Technology Studies (STS)  (Asdal and Moser, 2012). The Actor-Network-Theory 
(ANT), developed through STS, quesGons how technological advances shape social orders 
(Latour, 2005).  The ever-evolving relaGonship between people and emergent technologies 
was studied via STS and to some degree, ANT, on Samsø island, Denmark (Papazu, 2017). Here, 
residents turned Samsø into the first ‘renewable energy island’ (Nader, 2010:504). In a 
decades-long process, they built (physically and mentally) a renewable energy reality, wherein 
they lived with the novel technology and assigned posiGve meanings to it.  

Meaning making can equally be as revealing to understand the implicaGons of newly 
installed energy technologies. Interwoven with sense-making mechanisms, meaning-making 
helps people process social change. Memory (collecGve and individual) is integral to meaning-
making processes (Küpers and Batel, 2023). Memories historically acquired by community 
members consGtute a big part of how their lived experiences with energy developments 
unfold. Kim and Chung  (2019) showed that in light of wind farm developments, four South 
Korean communiGes created new place meanings based on individual memories. When 
residents felt that their familiar environment is disrupted by unfamiliar elements (wind 
turbines), they developed negaGve meanings for their community. By contrast, in the face of 
change in Samsø, people worked collecGvely to create posiGve new realiGes of their island, 
allowing their memories and place meanings to posiGvely change over Gme. Similar to this 
example, in the hydrogen plant study (Sherry-Brennan et al., 2007), the Unst (Scotland) 
community found posiGve outcomes and meanings following installaGon.  

3.3.2. Place making theories  
Meaning making is closely linked to community (physical and percepGve meaning). A seminal 
framework for understanding the ‘spaGaliGes of energy transiGons’ (Gailing et al., 2019:1113) 
is Jessop’s TPSN – standing for Territory (inside-outside border), Place (proximity), Scale 
(hierarchy of social relaGons) and Network (interconnecGvity between nodes of energy and 
social relaGons). TPSN argues that the people-energy nexus is mulG-dimensional, formed of 
mulGple scales, networks and interdependencies (Jessop et al., 2008). For example, a German 
study (Gailing et al., 2019) shows how neighbourhoods shifed idenGty (from a 
neighbourhood to an energy neighbourhood) as a result of energy systems installaGons. 
However, the framework received criGcism for characterising places in only four dimensions 
without considering other factors (e.g., how people’s lived experiences with place or 
legislators’ responses to place influence spaGality) (Jones et al., 2013, Tan, 2016). 
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The quesGon of interdependency between people and their physical environment is 
further posed by the theory of place a@achment. Place, as seen by Relph (1976), is 
constructed by people through emoGons, memories, beliefs, behaviours and previous 
experiences. The noGon of place-making is a central concern in the Place IdenGty Theory 
(White et al., 2008), for example. The intricacies between place a]achment and place idenGty 
can be difficult to break down, although it is commonly believed that individuals build place 
idenGty using two constructs: internal and external thoughts. Internal thoughts include 
mental images, metaphors and descripGons applied to the area of residence. External 
thoughts deal with physical appearance, symbolics shapes (area landmarks, language, etc) and 
insGtuGonal shapes (street, neighbourhood, area, etc) (Peng et al., 2020). In relaGon to energy 
projects, place a]achment and/or idenGty can shif both posiGvely and negaGvely. For 
example, one study looking at a Gdal energy project in Northern Ireland highlighted that, 
instead of disrupGng idenGty to place, the project enhanced it. This shows that if the energy 
development is registered mentally by residents as place-enriching, rather than place-
destroying, place idenGty levels can rise (Devine-Wright, 2011). Similarly, Soini’s (2011) power 
lines study also shows that external thoughts can shif from negaGve (project makes 
environment less desirable to live in) to posiGve (seeing project as area enhancing), thus 
potenGally impacGng on place a]achment levels. 

3.3.3: Methods: advantages and limita;ons for energy storage research   
Measuring social impacts through sense and meaning making theories can take different 

forms. Some of the idenGfied papers draw on tradiGonal methods, such as semi-structured 
interviews (Kim and Chung, 2019), case-studies (Tilt et al., 2009) and parGcipant observaGon 
(Papazu, 2017); while others employ experimental methods: story-telling, poetry (Winthereik 
et al., 2019), and archival research (Devine-Wright and Devine-Wright, 2006).  

Several studies highlight the importance of understanding socio-spaGal relaGons using 
mulG-dimensional methods (Jones et al., 2013, Tan, 2016, Moore and Hacke], 2016). One 
example of how this might take form is Winthereik and colleagues’ (2019)  work which uses a 
mix of storytelling, poetry, walks and experienGal imagery to grasp people’s emoGonal 
engagement with the newly developed marine energy industry in Denmark. PosiGoned within 
STS, the Energy Walk encourages parGcipants to let senses take over raGonal thoughts. The 
intenGonal shif from purely observaGonal methodologies (interviews, quesGonnaires) to 
experienGal exercises physically places the individual next to energy installaGon, creaGng a 
more dynamic interacGon. ExperienGal methods might provide unique insight into how 
people make sense of new energy technologies. For energy storage, such methods can help 
us understand how people experience installaGons. The combinaGon of storytelling, walks and 
imagery, in parGcular, can be of great help in 1) understanding whether the installaGons are 
visible to residents (Sherren et al., 2019), 2) measuring percepGon (sense and meaning 
making) and 3) measuring the effect these have on people’s idenGty with place. While mulG-
dimensional methods can be a unique measuring tool for a unique sejng, they also have 
drawbacks, and raise quesGons of prescripGveness. In other words, how can we disGnguish 
between people’s organic experiences and the in-built experiences created by researchers 
through these methods?   

4. Discussion and Conclusion  
This review set to explore and highlight the wide range of implicaGons energy infrastructures 
pose on individuals, communiGes, and places they inhabit. The social and spaGal impacts 
discussed here, although observed in other technologies, provide a starGng point for further 
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research into potenGal energy storage impacts. By employing semi-systemaGc methods, the 
review focused on three key themes found in the disparate literatures on energy infrastructure 
impacts: sense and meaning making, place-making and theories and methods. Each theme 
brings different aspects of the people-energy nexus to light. Sense-making and meaning 
making studies highlight how people experience energy infrastructures, while place-making 
studies showed place idenGty and its construcGon to be crucial to how people make sense of 
and live with energy infrastructures. Finally, the third theme indicates a diversity of theoreGcal 
and methodological insights that are drawn upon in study of impacts of energy infrastructures 
that would be useful in the study of energy storage effects. Although not without limitaGons, 
all methodologies provide a different lens to see not only a highly dynamic world, but the 
complexiGes involved in how people live with novel energy technologies. A]empGng to 
understand how emoGons, memories, and general ajtudes are shaped, can be very 
beneficial to 1) account for deeper social and spaGal implicaGons and 2) a]empt to predict 
future social and spaGal implicaGons of other new technologies, such as energy storage. This 
review acknowledges that no one study can account for how each individual experiences 
novel technologies (Soini et al., 2011).  

In effect, the paper expands knowledge on how energy storage socio-spaGal impacts 
might be accounted for in 3 ways: 1) it presents the different social and spaGal implicaGons 
(changes in lifestyle, ajtudes and idenGty) that other energy infrastructures pose on 
individuals and their communiGes in order to 2) highlight the importance of studying energy 
storage installaGons socio-spaGal impacts, and 3) provides novel insight into how we can 
account for these impacts, which can be]er inform policymakers, technology developers and 
wider academia (Krumm, 2022).  

In conclusion, it is widely agreed that energy infrastructures form an integral part of the 
societal fabric, and it is criGcal to understand how people ‘metabolize’ (2007:1) and live with 
new technologies (Mordini, 2007). In light of decarbonisaGon agendas and the increasing 
levels of energy storage installaGons deployment in the UK, it is crucial to account for their 
social and spaGal implicaGons (Devine-Wright et al., 2017).  AccounGng for these impacts is 
criGcal to community wellbeing, as it provides a richer understanding of how the storage 
installaGons impact on daily rouGnes, social relaGons, and local idenGGes. UlGmately, gaining 
a richer understanding of these implicaGons allows for a be]er consideraGon of their 
deployment and ensures decarbonisaGon efforts are more efficient and sustainable long term.  
References 

ASDAL, K. & MOSER, I. 2012. Experiments in Context and Contex3ng. Science, Technology, & Human Values, 37, 
291-306. 

BAILEY, E., DEVINE-WRIGHT, P. & BATEL, S. 2016. Using a narra3ve approach to understand place aAachments 
and responses to power line proposals: The importance of life-place trajectories. Journal of 
Environmental Psychology, 48, 200-211. 

BATEL, S. & DEVINE-WRIGHT, P. 2015. Towards a beAer understanding of people's responses to renewable energy 
technologies: Insights from Social Representa3ons Theory. Public Underst Sci, 24, 311-25. 

BERGQUIST, P., ANSOLABEHERE, S., CARLEY, S. & KONISKY, D. 2020. Backyard voices: How sense of place shapes 
views of large-scale energy transmission infrastructure. Energy Research & Social Science, 63. 

BURDGE, R. J. & VANCLAY, F. 1995. Social impact assessment. Environmental and social impact assessment, 31-
65. 

BURNINGHAM, K., BARNETT, J. & THRUSH, D. 2006. The limita3ons of the NIMBY concept for understanding 
public engagement with renewable energy technologies: a literature review. 

DEL RÍO, P. & BURGUILLO, M. 2008. Assessing the impact of renewable energy deployment on local sustainability: 
Towards a theore3cal framework. Renewable and Sustainable Energy Reviews, 12, 1325-1344. 

228



 
10 

 

DELICADO, A., FIGUEIREDO, E. & SILVA, L. 2016. Community percep3ons of renewable energies in Portugal: 
Impacts on environment, landscape and local development. Energy Research & Social Science, 13, 84-
93. 

DEPARTMENT FOR BUSINESS, E. I. S. 2023. Renewable Energy Planning Database (REPD) [Online]. 
hAps://data.barbour-abi.com/smart-map/repd/beis/?type=repd.  [Accessed 1.08.2023 2023]. 

DEVINE-WRIGHT, P. 2011. Place aAachment and public acceptance of renewable energy: A 3dal energy case 
study. Journal of Environmental Psychology, 31, 336-343. 

DEVINE-WRIGHT, P. & BATEL, S. 2017. My neighbourhood, my country or my planet? The influence of mul3ple 
place aAachments and climate change concern on social acceptance of energy infrastructure. Global 
Environmental Change, 47, 110-120. 

DEVINE-WRIGHT, P., BATEL, S., AAS, O., SOVACOOL, B., LABELLE, M. C. & RUUD, A. 2017. A conceptual framework 
for understanding the social acceptance of energy infrastructure: Insights from energy storage. Energy 
Policy, 107, 27-31. 

DEVINE-WRIGHT, P. & DEVINE-WRIGHT, H. 2006. Social representa3ons of intermiAency and the shaping of public 
support for wind energy in the UK. InternaHonal Journal of Global Energy Issues, 25. 

DEVINE-WRIGHT, P. & HOWES, Y. 2010. Disrup3on to place aAachment and the protec3on of restora3ve 
environments: A wind energy case study. Journal of Environmental Psychology, 30, 271-280. 

ÉGRÉ, D. & SENÉCAL, P. 2003. Social impact assessments of large dams throughout the world: lessons learned 
over two decades. Impact Assessment and Project Appraisal, 21, 215-224. 

FAST, S. & MABEE, W. 2015. Place-making and trust-building: The influence of policy on host community 
responses to wind farms. Energy Policy, 81, 27-37. 

GAILING, L., BUES, A., KERN, K. & RÖHRING, A. 2019. Socio-spa3al dimensions in energy transi3ons: Applying the 
TPSN framework to case studies in Germany. Environment and Planning A: Economy and Space, 52, 
1112-1130. 

GROTH, T. M. & VOGT, C. 2014. Residents' percep3ons of wind turbines: An analysis of two townships in 
Michigan. Energy Policy, 65, 251-260. 

IPCC 2018. Global Warming of 1.5°C. V. Masson-DelmoOe, et al. 
IRIE, N., KAWAHARA, N. & ESTEVES, A. M. 2019. Sector-wide social impact scoping of agrivoltaic systems: A case 

study in Japan. Renewable Energy, 139, 1463-1476. 
JACQUET, J. B. 2009. Energy Boomtowns & Natural Gas: Implica3ons for Marcellus Shale Local Governments & 

Rural Communi3es. NERCRD Rural Development. 
JACQUET, J. B. & STEDMAN, R. C. 2013. The risk of social-psychological disrup3on as an impact of energy 

development and environmental change. Journal of Environmental Planning and Management, 57, 
1285-1304. 

JESSOP, B., BRENNER, N. & JONES, M. 2008. Theorizing Sociospa3al Rela3ons. Environment and Planning D: 
Society and Space, 26, 389-401. 

JOFFE, H. 2003. Risk: from percep3on to social representa3on. Br J Soc Psychol, 42, 55-73. 
JONES, L., MANN, R. & HELEY, J. 2013. Doing space rela3onally: Exploring the meaningful geographies of local 

government in Wales. Geoforum, 45, 190-200. 
KIM, E.-S. & CHUNG, J.-B. 2019. The memory of place disrup3on, senses, and local opposi3on to Korean wind 

farms. Energy Policy, 131, 43-52. 
KIRCHHERR, J. & CHARLES, K. J. 2016. The social impacts of dams: A new framework for scholarly analysis. 

Environmental Impact Assessment Review, 60, 99-114. 
KÜPERS, S. & BATEL, S. 2023. Time, history and meaning-making in research on people's rela3ons with renewable 

energy technologies (RETs) – A conceptual proposal. Energy Policy, 173, 113358. 
L׳ORANGE SEIGO, S., DOHLE, S. & SIEGRIST, M. 2014. Public percep3on of carbon capture and storage (CCS): A 

review. Renewable and Sustainable Energy Reviews, 38, 848-863. 
LATOUR, B. 2005. Reassembling the Social – An IntroducHon to Actor-Network-Theory, Oxford University Press. 
MCLACHLAN, C. 2009. ‘You don’t do a chemistry experiment in your best china’: Symbolic interpreta3ons of place 

and technology in a wave energy case. Energy Policy, 37, 5342-5350. 
MEXIS, I. & TODESCHINI, G. 2020. BaAery Energy Storage Systems in the United Kingdom: A Review of Current 

State-of-the-Art and Future Applica3ons. Energies, 13. 
MOORE, S. & HACKETT, E. J. 2016. The construc3on of technology and place: Concentra3ng solar power conflicts 

in the United States. Energy Research & Social Science, 11, 67-78. 
MORDINI, E. 2007. Technology and fear: is wonder the key? Trends in Biotechnology, 25, 544-546. 
MOSCOVICI, S. 1988. Notes towards a descrip3on of Social Representa3ons. European Journal of Social 

Psychology, 18, 211-250. 

229



 
11 

 

MOTTEE, L. K., ARTS, J., VANCLAY, F., MILLER, F. & HOWITT, R. 2020. Metro infrastructure planning in Amsterdam: 
how are social issues managed in the absence of environmental and social impact assessment? Impact 
Assessment and Project Appraisal, 38, 320-335. 

NADER, L. The energy reader. 2010. 
OWENS, S. 2016. ‘A Collision of Adverse Opinions’? Major Projects, Planning Inquiries, and Policy Change. 

Environment and Planning A: Economy and Space, 34, 949-953. 
PAPAZU, I. 2017. Nearshore Wind Resistance on Denmark's Renewable Energy Island: Not Another NIMBY Story. 

Science and Technology Studies, 30, 4-24. 
PENG, J., STRIJKER, D. & WU, Q. 2020. Place Iden3ty: How Far Have We Come in Exploring Its Meanings? Front 

Psychol, 11, 294. 
PHADKE, R. 2011. Resis3ng and Reconciling Big Wind: Middle Landscape Poli3cs in the New American West. 

AnHpode, 43, 754-776. 
RELPH, E. C. 1976. Place and Placelessness, Pion. 
SCHEUFELE, D. A. & LEWENSTEIN, B. V. 2005. The Public and Nanotechnology: How Ci3zens Make Sense of 

Emerging Technologies. Journal of NanoparHcle Research, 7, 659-667. 
SHERREN, K., PARKINS, J. R., OWEN, T. & TERASHIMA, M. 2019. Does no3cing energy infrastructure influence 

public support for energy development? Evidence from a na3onal survey in Canada. Energy Research & 
Social Science, 51, 176-186. 

SHERRY-BRENNAN, F., DEVINE-WRIGHT, H. & DEVINE-WRIGHT, P. 2007. Social Representa3ons of Hydrogen 
Technologies: a Community-Owned Wind-Hydrogen Project. In: FLYNN, R. & BELLABY, P. (eds.) Risk and 
the Public Acceptance of New Technologies. London: Palgrave Macmillan UK. 

SIMSON, K. 2023. COMMISSION RECOMMENDATION of 14 March 2023 on Energy Storage – Underpinning a 
decarbonised and secure EU energy system (2023/C 103/01). Official Journal of the European Union: 
European Commission. 

SNYDER, H. 2019. Literature review as a research methodology: An overview and guidelines. Journal of Business 
Research, 104, 333-339. 

SOINI, K., POUTA, E., SALMIOVIRTA, M., UUSITALO, M. & KIVINEN, T. 2011. Local residents’ percep3ons of energy 
landscape: the case of transmission lines. Land Use Policy, 28, 294-305. 

SOMMER, K. L. & BAUMEISTER, R. F. 1998. The construc3on of meaning from life events: Empirical studies of 
personal narra3ves. The human quest for meaning: A handbook of psychological research and clinical 
applicaHons. Mahwah, NJ, US: Lawrence Erlbaum Associates Publishers. 

SOVACOOL, B. K. 2014. What are we doing here? Analyzing fi|een years of energy scholarship and proposing a 
social science research agenda. Energy Research & Social Science, 1, 1-29. 

STEDMAN, R. C., JACQUET, J. B., FILTEAU, M. R., WILLITS, F. K., BRASIER, K. J. & MCLAUGHLIN, D. K. 2012. 
ENVIRONMENTAL REVIEWS AND CASE STUDIES: Marcellus Shale Gas Development and New Boomtown 
Research: Views of New York and Pennsylvania Residents. Environmental PracHce, 14, 382-393. 

TAN, S. Z. 2016. Tan, S. 2016. Space and Environment in the Industrialising Mekong Delta. LIT Verlag. 
TERRAPON-PFAFF, J., FINK, T., VIEBAHN, P. & JAMEA, E. M. 2019. Social impacts of large-scale solar thermal power 

plants: Assessment results for the NOORO I power plant in Morocco. Renewable and Sustainable Energy 
Reviews, 113. 

THOMAS, G., DEMSKI, C. & PIDGEON, N. 2019. Delibera3ng the social acceptability of energy storage in the UK. 
Energy Policy, 133. 

TILT, B., BRAUN, Y. & HE, D. 2009. Social impacts of large dam projects: a comparison of interna3onal case studies 
and implica3ons for best prac3ce. J Environ Manage, 90 Suppl 3, S249-57. 

VANCLAY, F. 2003. Interna3onal Principles For Social Impact Assessment. Impact Assessment and Project 
Appraisal, 21, 5-12. 

VANCLAY, F. 2012. The poten3al applica3on of social impact assessment in integrated coastal zone management. 
Ocean & Coastal Management, 68, 149-156. 

WARREN, C. R., LUMSDEN, C., O'DOWD, S. & BIRNIE, R. V. 2005. ‘Green On Green’: Public percep3ons of wind 
power in Scotland and Ireland. Journal of Environmental Planning and Management, 48, 853-875. 

WEICK, K. E., SUTCLIFFE, K. M. & OBSTFELD, D. 2005. Organizing and the Process of Sensemaking. OrganizaHon 
Science, 16, 409-421. 

WESTER-HERBER, M. 2004. Underlying concerns in land-use conflicts—the role of place-iden3ty in risk 
percep3on. Environmental Science & Policy, 7, 109-116. 

WHITE, D. D., VIRDEN, R. J. & VAN RIPER, C. J. 2008. Effects of Place Iden3ty, Place Dependence, and Experience-
Use History on Percep3ons of Recrea3on Impacts in a Natural Se~ng. Environmental Management, 42, 
647-657. 

230



 
12 

 

WINTHEREIK, B. R., MAGUIRE, J. & WATTS, L. 2019. The Energy Walk: Infrastructuring the Imagina3on. digitalSTS. 
Princeton University  

 
 

231


	Introduction
	Contents
	Reliably Accounting for Negative Emissions of Waste-to-Energy with Carbon Capture and Storage 
	A new local area energy mapping approach for capability assessment of households to adopt low carbon technologies
	Carbon accounting in the context of multi-criteria assessment for SLES: challenges and opportunities
	Variations of input parameters in Energy Performance Certificate calculation methodologies across European countries
	Solar Cooling Integrated Façades: Towards investigating product applicability
	Remote sensing-based frameworks to quantify city-level carbon fluxes in urban green infrastructures
	Potential of Natural Ventilation in Heritage Buildings: A Case Study at the 'Casa Fabiola' Museum in Seville, Spain
	Decision Support for the Design of a Building Form Coupling Daylight and Natural Ventilation Consideration in a Dense Urban Context
	Exploring the influence of green roof and photovoltaic panels for public building energy savings to alleviate climate change----Case in Szombathely
	Visualising carbon in the design and delivery of buildings – A review of the evidence
	Towards a City Sustainability Hub: Advancing Urban Sustainability Governance Through a Participatory Approach
	Impact of Location Selection on Whole Life Carbon of a Multi-National Manufacturing Facility
	Carbon evaluation considering a hygrothermal performance comparison of stone wall retrofits
	Quantifying the Embodied Emissions of Building Envelope Systems in a Toronto Context
	Embodied carbon performance gaps in timber production for the UK built environment: A brief review.
	Case Study: A Low-Carbon, Mass-Timber Arena
	Accounting for socio-spatial impacts of energy storage technologies – Learning from energy infrastructures literature
	Achieving zero carbon communities by co-location of marine renewable energy
	How circular is a renewable energy supply of existing buildings? Case study of the use of PV in an apartment block to increase self-consumption
	Energy use, CO2 emission, and emission reduction potential of cooking fuel substitution in Nepal
	The Sustainable Campus - Working towards a Carbon-Neutral University
	Managing net-zero strategies for a complex university estate
	Measuring the Carbon Footprint at Universidad de Navarra (Spain)
	Mixed methods approach to understanding occupant acceptance and use of a personal ceiling fan – a field case study
	Reducing operational carbon while maintaining thermal comfort through evaporative cooling
	Designing Local Radiant Heating Devices for Different Body Parts: Effects on Skin Temperature
	Balancing aesthetics, operational energy and embodied carbon emissions: critique analysis and guidance
	Toward passive survivability: barriers and opportunities to optimize the built environment for greater thermal safety
	More is Good, High Thermal Mass Buildings for Climate Change Adaptation and Mitigation Strategies in France
	Energy Efficient Retrofit Strategies towards nearly Zero Energy Kindergarten Building in Malaysia
	When means and ends meet: examining strategies and carbon accounting fit for Our Global Future
	An investigation of the operational energy and carbon savings from practicing adaptive thermal comfort theory
	Energy Efficiency Barriers in Public Schools: Insights from a Case Study in Argentina
	Analysis Overheating in Irish houses: Result from a large sample set
	Perceived Comfort in University Classrooms Post the Pandemic: Interpretations Considering the Carbon Footprint of Learning Spaces
	Sponsors



