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1. Introduction 29 

Carbon Capture and Storage (CCS) has long been part of the EU energy and climate change policy (De 30 

Coninck et al., 2009; European Commission, 2018), but despite successful implementation in some 31 

countries, such as Norway, CCS has not yet been implemented on a large scale in Europe. Moreover, in 32 

the Netherlands, Germany and the United Kingdom a number of large CCS demonstration projects were 33 

proposed but, in the end, failed to come off the ground since the early 2000s (e.g. Dütschke et al., 2015; 34 

Ministerie van Economische Zaken en Klimaat [EZK], 2017; Haszeldine, 2012; Littlecott, 2012).  35 

Technical challenges, escalating costs and disappointing revenues have been pointed out as one 36 

of the reasons why implementation of CCS has been slow (De Coninck et al., 2009; Reiner, 2016). 37 

However, in addition to technical and economic challenges, lack of public support, public trust, and 38 

perceived unfair decision-making processes are thought to have played an important role in the 39 

cancellation of recent CCS projects (Ter Mors et al., 2010; Terwel et al., 2012; Terwel & Ter Mors, 2015). 40 

Thus, effective public engagement will be key for successful CCS implementation, with this comes a 41 

need for further insights into tools that can be used to engage with local publics (Ashworth et al., 2012; 42 

Dare et al., 2014; Mercer-Mapstone et al., 2018). This need is not unique to the CCS context, when it 43 

comes to the siting of low carbon developments (e.g. wind and solar energy, CCS, nuclear energy), an 44 

important challenge remains how developers and authorities can foster positive relationships with the 45 

local community (Aitken, 2010a).  46 

Contributing to this challenge is the fact that the distribution of impacts of most low carbon 47 

technologies, including CCS, is not equal across society. The siting of new or expanded facilities is 48 

associated with mostly regional or (inter)national benefits (e.g. meeting energy and climate objectives, 49 

revenues) and mostly local burdens (e.g. potential economic losses, impacts on human health; Ter Mors 50 

et al., 2012). Projects may lead to less public resistance if there is a balance between local benefits and 51 

perceived negative impacts (Cass et al., 2010, Cowell et al., 2012; Gregory et al., 1991; Himmelberger 52 

et al., 1991; Kunreather et al., 1993). Offering community compensation (or community benefits; host 53 

fees), may be one way to achieve this balance. Community compensation refers to ‘any payment or 54 

exchange where there is reciprocity’ (Kerr et al., 2017, p.203). There are different types of community 55 

compensation, including monetary incentives (e.g. a grant to the local government, a community fund, 56 

tax rebates for local residents), and in-kind benefits or public goods (e.g. providing local employment, 57 

improving local infrastructure, constructing a park or cultural centre; Cass et al., 2010; Terwel & Ter 58 

Mors, 2015; Ter Mors et al., 2012). Furthermore, community compensation can serve different aims, 59 

sometimes in parallel, such as: fostering social acceptance, corporate social responsibility (i.e. being a 60 

good neighbour), compensating for impacts (e.g. on people or nature), mitigating potential problems, 61 

or providing rewards to the host community for assuming risks and costs associated with a facility (Ter 62 

Mors et al., 2012; Cass et al., 2010; Kojo & Richardson, 2014; Cowell et al., 2012). A distinction can be 63 
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made between a ‘narrow’ notion of community compensation as a mechanism based on tort law 64 

principles (i.e. related to specific losses or damages), and a ‘wide’ notion of compensation offering a 65 

range of benefits to individuals or communities (Jørgensen et al., 2020). The current paper will mostly 66 

focus on the latter form of compensation. 67 

Research on community compensation is an emerging field. While previous studies in the CCS 68 

literature have either implicitly or explicitly recognized the opportunity of community compensation 69 

(see Ter Mors et al., 2012 for an overview), the majority of research on community compensation has 70 

been conducted outside the CCS literature (e.g. wind energy). At the same time offering community 71 

compensation for the siting of low carbon developments is becoming more commonplace in the field 72 

(cf. Aitken, 2010a; Bristow et al., 2012), and will likely also be considered when implementing CCS. To 73 

understand how community compensation can be used when implementing CCS in society we need to 74 

learn from relevant projects and technologies and ensure that important insights are used. For instance, 75 

findings obtained in the context of other low carbon technologies (e.g. renewables, nuclear energy), 76 

subsurface activities (e.g. gas extraction) and other land uses that impact local publics (e.g. 77 

infrastructure, landfills). Although each technology presents a specific context there are parallels with 78 

CCS as well. Importantly, the perceived imbalance between (negative) local impacts and national or 79 

global benefits, mentioned at the start of this paper, offers a challenge when it comes to public 80 

responses towards these technologies. The parallels between these different technologies is reflected 81 

by the similar debates and current practices in community compensation within each field which are 82 

brought together for the first time in this paper. Moreover, this paper will address current knowledge 83 

gaps on how community compensation may contribute to preventing or solving CCS siting controversies 84 

(Ter Mors et al., 2012), and the role different forms of community compensation could play (Ashworth 85 

et al., 2012).  86 

The main focus of this paper will be a literature review that will outline current debates on 87 

community compensation in the academic literature (Section 2). Thereafter, we change focus to the use 88 

of community compensation in the field by discussing examples of current practices in community 89 

compensation for four different European countries (Section 3). This adds to the academic literature 90 

review as it allows for further insight into what community compensation measures for CCS may look 91 

like in practice, and which potential pitfalls to avoid. Overall, by identifying debates in the literature and 92 

discussing examples of compensation practices we aim to come to a set of lessons and remaining 93 

knowledge gaps for community compensation in the context of CCS (Section 4). These findings can 94 

provide a useful tool for researchers in this field looking to close knowledge gaps. Moreover, by taking 95 

this two-part approach this paper will also be of interest to stakeholders (e.g. project developers; 96 

authorities) wanting to understand how to make use of community compensation in the CCS context.  97 

 98 
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2. Academic debates on community compensation  99 

The approach to the literature review was to examine current conversations around community 100 

compensation in the academic community, specifically focusing on recurring topics and key issues, as 101 

well as the research questions that have remained unanswered. In the next sections these topics, issues 102 

and questions are discussed, summarised into four ‘debates’. When it comes to using community 103 

compensation in the CCS context, these debates help to provide a better insight into those topics and 104 

questions surrounding community compensation where there is (some) consensus, and those where 105 

further research is needed. The review covers a broad range of studies and review papers from different 106 

fields in the social environmental sciences (e.g. human geography, environmental psychology) 107 

discussing community compensation in the context of CCS, but also other low carbon technologies (e.g. 108 

renewables, nuclear energy), subsurface activities (e.g. gas extraction) and other land uses that impact 109 

local publics (e.g. infrastructure, landfills). Although we aim for a comprehensive overview of the 110 

academic literature, this review should not be interpreted as a ‘systematic literature review’ as we did 111 

not intend to do an exhaustive review covering all studies conducted on this topic. In Sections 2.1 - 2.4 112 

the literature is summarised and discussed using the following debates: 1) Finding a ‘fit’ between the 113 

form of compensation and local needs and concerns; 2) Seeing community compensation as a part of 114 

the public engagement process; 3) The institutionalization of community compensation; 4) Community 115 

compensation for onshore and offshore developments. 116 

 117 

2.1. Finding a ‘fit’ between the form of compensation and local needs and concerns 118 

Previous research indicates that for community compensation to be effective, the type of compensation 119 

offered needs to fit with the local community’s needs and concerns (Ashworth et al., 2012; Jørgensen 120 

et al., 2020; Ter Mors et al., 2012). However, achieving this fit is not easy, especially given the complex 121 

and contested nature of community described by various scholars, as well as the variety in values 122 

different communities attach to different places. That is, there is a discussion around how to determine 123 

who the relevant community is and how their needs and concerns should be identified (cf. Aitken, 124 

2010a; Bristow et al., 2012; Reynolds et al., 2015). 125 

In terms of defining the community, a distinction is sometimes made between communities of 126 

place, interest and impact (Bristow et al., 2012). Communities of place relate to communities in areas 127 

close to a development. Within communities of place there can be various communities of interest (i.e. 128 

communities based on shared interests; Bristow et al., 2012), meaning that communities of place are 129 

not necessarily cohesive groups of people with similar opinions, interests and needs. For instance, when 130 

surveying communities around wind turbines Walker and Baxter (2017) found that those opposed to 131 

wind energy were more interested in receiving compensation in the form of a reduction in electricity 132 
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costs compared to those in favour of wind energy. These two groups also had different reasons for 133 

preferring certain forms of (financial) compensation. Another way of defining the relevant community 134 

is by assessing who is affected by the development (communities of impact; Bristow et al., 2012). 135 

However, a development can have many different impacts, ranging from purely aesthetic, to economic 136 

impacts (e.g. property values; tourism), health and safety. So, this approach leads to the question of 137 

which impacts should count. Offering community compensation to compensate for impacts has been 138 

critiqued as it implies that communities who do not oppose a facility do not deserve community 139 

compensation, while seeing community compensation as a social obligation to correct imbalances is 140 

perhaps a more preferable rationale (Cowell et al., 2012). Moreover, linking level of compensation to 141 

level of harm provides the further challenging task of equating impacts in one domain with 142 

compensation in another.  143 

The reason why this poses an issue is illustrated in research by Zaal et al. (2014); in this study a 144 

distinction is made between sacred values (e.g. human safety) and secular values (e.g. money). 145 

Exchanging a sacred value for a secular value, for instance by hosting a hazardous facility in exchange 146 

for monetary compensation, tends to be evaluated by the public as very negative. More positively 147 

evaluated are trade-offs whereby there is a clear compensation for the perceived risk, for example, a 148 

trade-off between a public harm and public good, rather than a public harm and monetary 149 

compensation (Zaal et al., 2014). This could explain why, in general, publics tend to be more accepting 150 

of non-monetary compensation compared to monetary compensation (Ter Mors et al., 2012). Other 151 

scholars have also highlighted this potential ‘clash of values’ (cf. Johansen & Emborg, 2018; Jørgensen 152 

et al., 2020; Upham & Pérez, 2015). For instance, when examining responses to Danish community 153 

compensation schemes for wind energy, Jørgensen et al. (2020) found that monetary compensation 154 

was sometimes seen as immoral as it could not address non-monetary burdens and concerns. People 155 

felt that the values which were lost, such as a tranquillity, were not commensurable with monetary 156 

compensation.  157 

In fact, a place, community or landscape can hold a plurality of values and meanings for people, 158 

and finding the right form of compensation to account for a (perceived) threat to these values can prove 159 

difficult. Place in this context can be defined as a location that has meaning, in turn this meaning relates 160 

to notions of identity and sense of belonging (Cresswell, 2004). When something is seen to threaten 161 

what a place means this can lead to strong reactions (McLachlan, 2009), and developments can lead to 162 

opposition if initiators fail to see the important role of landscape, memory and beauty in achieving 163 

quality of life for local residents (Kempton et al., 2005). Examples of values and meanings related to 164 

place, and how these relate to representations of (low carbon) developments, can be found in the 165 

literature. Research on onshore wind showed that local residents value the landscape permanence of 166 

an area, seeing the landscape as something that remains unchanged and wind farms as something that 167 
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threatens this permanence (Pasqualetti, 2002). Viewing energy technologies as ‘industrialising the area’, 168 

not fitting with the natural beauty of a place is also a recurring theme in research on place meanings 169 

and low carbon developments (cf. Devine-Wright, 2013). Similarly, interfering with nature was found to 170 

influence acceptance of CCS (L’Orange Seigo et al., 2014). A development can also be seen to enhance 171 

rather than threaten local values, and perceptions of place can be compatible with industrial 172 

developments (Devine-Wright, 2013; Whitmarsh et al., 2015). Previous experience (either positive or 173 

negative), or a local history, with particular industries could affect the meanings attached to a place. For 174 

instance, in a case study among farmers on CCS, familiarity with gas technology in the landscape (e.g. 175 

pipelines, gas wells), was cited as a reason for limited objection to a CCS development and a positive 176 

evaluation of compensation payments (Anderson et al., 2012). The importance of local history and 177 

meanings is also highlighted by Gough et al. (2017; 2018). They found high levels of trust in industry’s 178 

ability to manage CCS among people in an area (i.e. Teesside, UK) that had a strong historical connection 179 

between industry and the local community. CCS technology was seen to fit with the long history of 180 

‘pioneering energy’ in the area. In another area which lacked this historical connection (i.e. Lancashire, 181 

UK), any plans by industry were met with scepticism and compensation offers were seen as bribes 182 

(Gough et al., 2017; 2018). Overall, given the different values and meanings attached to place Cowell et 183 

al. (2011) warn that it is morally inappropriate to use compensation as a means to justify action in the 184 

face of important and irreplaceable loss to values. Impacts caused by a development can only be 185 

legitimized based on other grounds.  186 

In sum, scholars note that identifying the needs of local communities should include an explicit 187 

debate on values (Kempton et al., 2005). The latter recommendation fits within a wider literature 188 

discussing how relevant communities and their needs can be identified when discussing compensation 189 

measures in the context of new developments. First, the need for flexibility is an important theme: for 190 

any new development there is a need for flexibility at different levels (i.e. different stakeholders) and 191 

stages (i.e. implementation, communication) to adjust to the social context (Jørgensen et al., 2020; 192 

L’Orange Seigo et al., 2014). Specific concerns and needs will vary over time and across different regions, 193 

meaning that flexibility is needed to adapt to new social expectations (Dare et al., 2014; Gough et al., 194 

2018; Jørgensen et al., 2020). For instance, by adjusting the project implementation strategy and 195 

framing of the project where needed in response to concerns raised by the local community (Ashworth 196 

et al., 2012). Second, meaningful community discussion (before plans are finalized) and insight into local 197 

social circumstances is another recurring topic, in order to identify local community compensation 198 

measures that are important and of value to local stakeholders (Ashworth et al., 2012; Brunsting et al., 199 

2013). Processes such as these clearly place local communities at the centre of determining community 200 

compensation strategies, which takes us to the next debate in the literature. 201 

 202 
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2.2. Seeing community compensation as a part of the public engagement process 203 

There is limited and conflicting empirical evidence that community compensation measures on their 204 

own can aid in reducing opposition and/or increasing acceptance for new developments (Aitken, 2010b; 205 

Gallagher et al., 2008; Walker et al., 2014). Further decision-making opportunities and public 206 

engagement measures (e.g. education, consultation, deliberation) are needed. Moreover, any 207 

community compensation measure is likely to be evaluated by local publics within the wider context of 208 

politics of project development and public engagement (Cass et al., 2010). 209 

Research has pointed towards fairness surrounding the decision-making process and trust in 210 

developers and other key stakeholders as important factors influencing public responses to a 211 

development as a whole, as well as community compensation offers. Within research on this topic a 212 

distinction is often made between distributive and procedural fairness judgements. Distributive, or 213 

outcome, fairness relates to the equitable distribution of outcomes (e.g. public goods/burdens), while 214 

procedural fairness concerns the processes by which decisions are made (Gross, 2007). Distributive and 215 

procedural fairness, as well as trustworthiness judgements, are strongly linked (Jørgensen et al., 2020). 216 

As Aitken (2010a) notes, we cannot separate people’s perceptions of a community compensation 217 

measure from their perceptions regarding the fairness of the decision-making processes, and feelings 218 

of trust placed in the project developer.  219 

This debate also comes forward in the Social Licence to Operate (SLO) literature. SLO refers to 220 

the informal permission provided by the local community and broader society to industry to develop a 221 

technology; in the context of CCS the SLO has been recognised as highly provisional and fragile (Dowd 222 

& James, 2014; Thomson & Boutilier, 2011). According to Boutilier and Thomson (2011), SLO constitutes 223 

of four factors, one of which is economic legitimacy: the perception that the project or technology offers 224 

a benefit to the perceiver. This is very similar to distributive fairness described above. But, a SLO will not 225 

be achieved based on weighing costs and benefits alone, other factors play an important role as well. 226 

This includes whether a company acts fair and respects local ways of life (i.e. socio-political legitimacy), 227 

engages in mutual dialogue (i.e. interactional trust), and has an enduring relationship with community 228 

representatives with regard for each other´s interests (i.e. institutionalized trust). Public engagement is 229 

considered the ‘key vehicle for achieving a social licence’ (Dare et al., 2014, p.188).  230 

So, these literatures together suggest clear benefits for including community compensation 231 

measures as part of wider public engagement processes. These community engagement ‘packages’ are 232 

likely to be more effective than stand-alone ‘rewards’ measures (Ter Mors et al., 2012). There are some 233 

suggestions from the literature as to what such a ‘package’ approach might entail. In the CCS context, 234 

it has been emphasized that in order to build support for a development, local communities should have 235 

access to convincing explanations of the merits of CCS and receive responses to public concerns from 236 
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trusted sources (Whitmarsh et al., 2011). Trust is highlighted here as this is a key issue: even developers 237 

that want to provide community compensation from genuine selfless intentions can find it difficult to 238 

gain the trust of a local community (Walker et al., 2014). Industry and government tend to score low on 239 

trustworthiness in a CCS context, while researchers and NGOs are seen as more trustworthy (L’Orange 240 

Seigo et al., 2014). If developers partner with local communities and NGOs when communicating with 241 

the public this may help to build trust (Lofstedt, 2015). This is supported by empirical research which 242 

showed that CCS information written by an environmental NGO and oil company together was seen as 243 

higher quality and more balanced, than information provided by either organization (Ter Mors et al., 244 

2010).  245 

Another important way to build trust is by giving local communities a genuine, meaningful voice 246 

during decision-making processes. That is, community compensation is more likely to succeed in terms 247 

of getting local communities on board with the development if the host community has control in the 248 

decision-making process, rather than only being able to reject or accept a compensation offer (Upham 249 

& Pérez, 2015). To facilitate positive public opinion, local publics need to trust that participatory 250 

processes organized by a developer or government are meaningful: that their interests will be heard 251 

and acted upon (Aitken, 2010a). This is also reflected by the need for socio-political legitimacy, 252 

interactional- and institutionalized trust to attain a SLO (Thomson & Boutilier, 2011) – community 253 

engagement should involve active listening and responding to concerns to build trust (Dare et al, 2014). 254 

This can be done, for instance, through adding smaller scale dialogue-based engagement processes to 255 

standard community consultation measures (Coyle, 2016). 256 

 When not given a meaningful voice conditional supporters of a development may turn into 257 

objectors (Wolsink, 2007). To illustrate, during the planning of a CCS project in the Netherlands (i.e. 258 

Barendrecht), members of the public reported low trust in the national government, and the project 259 

developer Shell, which in turn related to negative public opinions about the CCS project. Although 260 

members of the public were able to voice their concerns and opinions at different stages, there was a 261 

general feeling that the government would continue with the project regardless. This feeling was likely 262 

strengthened by new regulations that increased the formal decision making power of the national 263 

government relative to the local government. This led to an overall sense amongst local people that 264 

they had little influence on the final decisions regarding the CCS project (Terwel et al., 2012). These type 265 

of consultation processes whereby members of the public are asked to voice their opinion, but their 266 

input is not intended to be considered are a form of ‘pseudo voice’ (De Vries et al., 2012). Importantly, 267 

once trust between communities and industry (or other stakeholders) is breached in this way, not only 268 

is it difficult to rebuild, it can also cause a negative spill-over effect on perceptions towards other 269 

technologies and projects (Gough et al., 2017).  270 
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To summarize, as stated by Aitken (2010a), community compensation is only one aspect of public 271 

engagement. Without wider decision-making opportunities that give local publics a meaningful voice 272 

during project development, it may do little for public acceptance. Meaningful two-way dialogue is seen 273 

as the foundation for trust between communities and developers, and ultimately for public acceptance 274 

and SLO (Hall & Jeanneret, 2015; Hodge, 2014; Mercer-Mapstone et al., 2018; Moffat & Zhang, 2014).  275 

 276 

2.3. The institutionalization of community compensation 277 

Compared to the previous two sections, this section deals with a more recent discussion within the 278 

community compensation literature: the institutionalization or formalization of community 279 

compensation practices. With a few exceptions, community compensation practices tend to be 280 

relatively ad hoc and lack an institutionalized approach (Aitken, 2010a; Bristow et al., 2012). These 281 

exceptions mostly relate to the ‘narrow’ notion of community compensation based on tort law 282 

principles (see Section 1; Jørgensen et al., 2020). So, although in some countries and sectors there is a 283 

clear expectation of compensation in some form (Saglie et al., 2020), in general, there is a lack of formal 284 

guidelines or structures in place dictating whether and in what format developers of low carbon 285 

technologies, subsurface activities and other land uses should offer community compensation. This lack 286 

of an institutionalized approach to community compensation has downsides, but also offers benefits.  287 

It has been suggested that community compensation practices should be institutionalized in 288 

order to facilitate fair decision-making processes and reduce public suspicions. Previous research has 289 

shown that, when there are no formal guidelines in place, companies might be more hesitant to discuss 290 

community compensation in detail at an early stage in the project (Aitken et al., 2010a). This can be 291 

perceived by the public as a lack of transparency and can associate community compensation with 292 

‘bribing’ (Aitken, 2010a; Cass et al., 2010). Discussing community compensation at early stages of a 293 

project may lead to suspicions that developers are trying to influence the planning process by ‘buying 294 

support’, while offering compensation at later stages might be perceived as a reaction to opposition 295 

(Cass et al., 2010). This ‘bribing rhetoric’ can limit the positive effects that community compensation 296 

can have on project support, and there is a need for strategies to prevent this rhetoric (Walker et al., 297 

2014). Institutionalized guidelines could be an effective strategy as it allows community compensation 298 

to become standard procedure, rather than a voluntary procedure that can have (perceived) ulterior 299 

motives (Aitken, 2010a). In addition, without a legal framework, communities might feel that they lack 300 

the power to get their needs and demands heard (Cowell et al., 2012; Kerr et al., 2017). A clear legal 301 

framework may give local publics a stronger voice and the guarantee to be taken into consideration in 302 

planning and community compensation decisions.  303 
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However, this is not necessarily the case as shown in a recent study into two mandatory 304 

compensation schemes (i.e. property value loss payments and co-ownership shares) offered to 305 

communities near wind parks in Denmark (Jørgensen et al., 2020). Responses to both schemes were 306 

met with bribing perceptions, low perceived distributive fairness and counterproductive attitudes 307 

towards the project amongst local communities. These responses were rooted in a lack of recognition 308 

and disappointment amongst residents as the schemes did not meet the community’s needs and 309 

expectations. In one case, where a local developer provided another form of compensation alongside 310 

the mandatory compensation schemes, distributive fairness and recognition were experienced. This 311 

added compensation was developed through community dialogue to ensure that it was seen as relevant 312 

and fair. So, when institutionalized community compensation limits opportunities for dialogue between 313 

communities and developers this can have a negative impact (Jørgensen et al., 2020).  314 

Furthermore, formal guidelines on community compensation have also received criticism from 315 

wind energy developers due to worries about the cost-competitive nature of wind energy, and about 316 

an increase in bureaucracy that will add complexity and extra expense (Walker & Baxter, 2017). 317 

Moreover, others have noted that formal community compensation approaches can challenge the 318 

ambiguity currently associated with compensation. As explained by Cowell et al. (2011) in the context 319 

of wind farms, community compensation is: “characterized by ‘constructed ambiguity’, in which fluidity 320 

of meaning allows the concept to hold together a range of interests surrounding [a] development” (p. 321 

549). According to Cowell et al. (2011), this ambiguity is beneficial because when meanings are not 322 

formalized different parties can rationalize community compensation to fit their own perceptions. For 323 

instance, different levels of government (e.g. national vs. local) might use various motives and terms 324 

(e.g. benefits vs. compensation) depending on the audience they are talking to (Kerr et al., 2017). This 325 

process “falters when the ambiguity is challenged by clear, formal public statements of the justification, 326 

form and intended recipients of community benefits” (Cowell et al., 2011; p.549).  327 

Moving forward, the limited studies available tend to recommend the use of a flexible 328 

institutionalized approach when it comes to administrating community compensation. In the context of 329 

nuclear waste storage, Kojo and Richardson (2014) argue that a mixed approach to institutionalizing 330 

community compensation is needed to provide guarantees for local communities and stakeholders on 331 

the implementation of negotiated procedures, and at the same time provide flexibility to take into 332 

account local interests. In this way, legal controls provide a framework to operate in, while negotiations 333 

within this framework make sure local conditions add an essential additional perspective. This approach 334 

takes into account that non-monetary values are difficult to assess through legal estimates and project-335 

related flexibility is needed to adjust to the local context (Jørgensen et al., 2020). Thus, research 336 

suggests that institutionalization should not limit opportunities for negotiations between local 337 
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communities and developers to decide on the level, form and distribution of community compensation 338 

based on specific local needs (cf. Cowell et al., 2011).  339 

 340 

2.4. Community compensation for onshore and offshore developments 341 

The fourth and final debate in this review concerns community compensation for onshore and offshore 342 

developments. In general, even when it is not legally imposed there is a tacit acceptance among 343 

developers to offer some form of community compensation for onshore developments (at least for wind 344 

energy), but the same cannot be said for offshore developments (Kerr et al., 2017). When it comes to 345 

offshore developments there are various issues at play. First, identifying the relevant community is more 346 

complex for offshore projects and may lead to problems when it comes to public engagement. For 347 

instance, the lack of an obvious host community prevents the development of a longstanding 348 

relationship between industry and local publics (Gough et al., 2018). At the same time, communities 349 

may feel less able to challenge or oppose a project (Cowell et al., 2012), and have little leverage in terms 350 

of property rights (Kerr et al., 2017). Second, the lack of community compensation within the offshore 351 

context has been linked to the relative infancy of the offshore industry (at least when it comes to low 352 

carbon technologies such as offshore wind); as ‘emergent’ technologies it has been argued that project 353 

economics not yet allow for community compensation (Cowell et al., 2012; Kerr et al., 2017). Finally, it 354 

has been suggested that developers or authorities may assume that harms to communities are lower 355 

for offshore developments – perhaps making offshore developments easier to site (Cowell et al., 2012; 356 

Lofstedt, 2015).  357 

Research on the difference, in terms of public perceptions and acceptability, between onshore 358 

and offshore developments has primarily focused on wind energy. Offshore wind is commonly 359 

portrayed as a problem-free, acceptable alternative to onshore wind energy by scholars, policy makers 360 

as well as developers (Haggett, 2008; 2011). However, studies have shown that the factors that 361 

influence public responses to offshore wind energy are largely the same as those that influence public 362 

responses to onshore wind energy. There is no support for a universal preference for offshore 363 

developments over onshore developments, rather public preferences depend on the local context such 364 

as trust in local stakeholders and opportunities for participation (Dalton et al., 2008; Ek, 2006; Haggett, 365 

2008; 2011; Ladenburg, 2008; McCartney, 2006; Veidemane & Nikodemus, 2015; Wiersma & Devine-366 

Wright, 2014). 367 

Moreover, research has highlighted factors that may be important in shaping public responses, 368 

in the offshore context specifically. 1) conflicts of use due to the dynamic use of the sea by many users 369 

simultaneously; 2) issues around ownership, as the sea(bed) is not often privately owned; 3) conflicting 370 

ideas of what the sea represents and can be used for (Gray et al., 2005; Kempton et al., 2005). The latter 371 
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factor in particular also influences the need for, and form of, community compensation in the offshore 372 

context. This topic brings us back to the discussion of place meanings (see Section 2.1). For many people 373 

the sea has a distinct sense of place and associated values. Values that have been identified include: 374 

‘openness’, ‘wide’ and ‘wilderness’ (Gee, 2010), as well as the idea that ‘no one owns the ocean’, and 375 

that it ‘belongs to the public’ (Kempton et al., 2005). Industrial developments are seen to threaten these 376 

values – turning the sea, a place where human structures do not belong, into an industrial area (Gee, 377 

2010; Kempton et al., 2005). Interestingly, traditional more transient activities (e.g. fishing, shipping) 378 

are often seen in a different light, perhaps because they are perceived to fit historical uses of the sea. 379 

Industrial developments on the other hand take the form of more large-scale (semi)permanent 380 

structures that are perceived to destroy qualities that make the sea a special place (Gee, 2010).  381 

In the CCS context there are very few studies on the difference between public responses to, and 382 

community compensation for, onshore and offshore developments. Although there are examples of 383 

offshore CCS developments which have led to little public resistance, the research available suggests 384 

that acceptability is not a given when CO2 is stored offshore rather than onshore (cf. Schumann et al., 385 

2014). In a study on CCS storage options among the German public CO2 storage was seen as a slightly 386 

better option than onshore storage among the general public, but citizens of coastal regions were 387 

equally negative about both storage options (Schumann et al., 2014). Thus, suggesting an important 388 

role for public engagement, including community compensation, for both on- and offshore 389 

developments.  390 

In the context of CCS developments other scholars have also noted that although there may not 391 

be a local affected community for offshore storage, there can be a broader community of interest 392 

(Gough et al., 2018). So, when it comes to deciding on community compensation for offshore storage it 393 

may be more relevant to look at defining community in terms of interest rather than place. Furthermore, 394 

even when storage sites are offshore, a large part of the CCS infrastructure is likely to still be onshore 395 

(e.g. transport pipelines; Shackley et al., 2009). So, in addition to the points mentioned above, onshore 396 

infrastructure related to offshore developments can also elicit public concern, and further influence 397 

public responses to offshore developments. In conclusion, based on the research available it seems that 398 

when designing community compensation measures, it is relevant to consider impacts from onshore- 399 

as well as offshore infrastructure. 400 

       401 

In sum, the academic literature on community compensation was summarised into four debates. The 402 

first two debates (i.e. finding a fit and public engagement) have received a lot of attention over the years 403 

and there tends to be a relative consensus in the literature with regards to best practices. The final two 404 

debates (i.e. institutionalization and onshore/offshore) have emerged more recently. Next, we move 405 

away from the academic literature and turn to examples of current practices in community 406 
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compensation to get a further insight into what form community compensation measures could take in 407 

the context of CCS.  408 

 409 

3. Community compensation in practice 410 

As mentioned at the start of this paper, when it comes to designing community compensation measures 411 

in the CCS context we need to learn from relevant projects and technologies and ensure that important 412 

insights are used. This is achieved in part through a review of the academic literature as presented in 413 

Section 2. However, additional lessons can be learned from current practices in community 414 

compensation within other relevant sectors. There are many parallels between the siting of CCS 415 

developments and developments in other sectors (see Section 1); thus its very likely that similar 416 

community compensation practices will also apply to CCS once the technology is implemented more 417 

widely. In Section 3.1 a scoping review of publicly available documents (from governments, NGOs and 418 

industry) on community compensation practices provides the basis for a discussion on a number of 419 

important topics coming out of the academic literature review. Specifically, we discuss examples of 420 

defining communities in terms of place, impact and interest; we discuss examples of different 421 

approaches taken to decide on the form of compensation, as well as ways to embed community 422 

compensation within wider public engagement measures; and finally, we discuss examples of flexible 423 

institutionalized approaches to community compensation. The discussion of compensation for offshore 424 

projects is not included in this part of the paper due to the limited number of available documents.  425 

By linking the examples to the academic literature review we discuss which lessons can be learned 426 

from other sectors and which potential pitfalls to avoid when implementing community compensation 427 

measures in the CCS context. Here it is also relevant to consider the cultural context in which future CCS 428 

community compensation policies would be implemented. To this end, this part of the paper offers 429 

examples of current compensation practices in four European countries: the Netherlands, United 430 

Kingdom, Germany and Romania. These countries were selected as this paper was written in the context 431 

of the ALIGN-CCUS project (alignccus.eu) - an interdisciplinary research project working on interlinking 432 

areas of research into CC(U)S – the four countries are all part of the social science work package within 433 

this research project. These countries differ in current, and historical, policies with regards to CCS – 434 

providing different contexts for the use of community compensation measures. As mentioned at the 435 

start of the paper, The Netherlands and the United Kingdom saw cancellations for a number of large 436 

CCS demonstration projects since the early 2000s (EZK, 2017; Haszeldine, 2012; Littlecott, 2012). More 437 

recent policies are now targeted at storing CO2 offshore from industry sources (HMG, 2018; 438 

Klimaatakkoord, 2018). In Germany on the other hand a CCS law was enacted in 2012 after a long and 439 

conflict-ridden process; although this law allows the research and development of CCS technologies it 440 

practically prohibits the demonstration of their commercial usage (Fischer, 2014). However, there is 441 
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policy support for CCU (Carbon Capture and Utilization) technologies (Mennicken et al., 2016). Finally, 442 

in Romania, CCS development is at an even earlier stage. Although there are now some governmental 443 

programs that explicitly encourage capture and storage of CO2, especially for industrial companies (e.g. 444 

The National Program for Capture and Storage of CO2; The National Action Plan for Climate Change and 445 

Economic Growth with Low Carbon Emission 2014-2020) specific and clear measures to implement CCS 446 

are not yet in place.  447 

 448 

3.1. Learning from current practices in community compensation 449 

Beforehand it should be noted that it was not within the scope of this paper to conduct an exhaustive 450 

review of current practices in community compensation, so this section should not be interpreted as a 451 

such. However, efforts were made to ensure all relevant documents were collected that were in line 452 

with the inclusion criteria described in Section 3.1.1 below. Also, the differences between the four 453 

countries will not be discussed in-depth as the limited documents available (see Section 3.1.1) did not 454 

allow for a thorough cross-country comparison. However, where interesting differences were observed 455 

this is highlighted.  456 

 3.1.1. Methodology 457 

To collect relevant documents containing practices in community compensation, one researcher from 458 

the Netherlands, the United Kingdom, Germany and Romania searched for online documents that 459 

adhered to the following inclusion criteria:  460 

1) The document describes guidelines for implementing community compensation in the context 461 

of low carbon technologies (e.g. CCS, renewables, nuclear energy), subsurface activities (e.g. 462 

gas extraction) and other land uses that impact local publics (e.g. infrastructure, landfills), i.e. 463 

either implemented policies or a document advising on how community compensation could 464 

be implemented;  465 

2) The document is publicly available online;  466 

3) The document is published outside the academic literature, i.e. documents published by public 467 

sector actors (e.g. government), NGOs, or relevant commercial actors (e.g. energy companies; 468 

consultancies advising the government).  469 

These criteria were phrased relatively broad on purpose as it was expected that there might be limited 470 

documents available describing community compensation practices. This was confirmed by the small 471 

number of documents found in each country, and the lack of documents on CCS. In total, twenty-five 472 

documents were reviewed from the Netherlands (N = 4), United Kingdom (N = 9), Germany (N = 7) and 473 

Romania (N = 5). Further details on the documents can be found in the Appendix, along with a complete 474 

list of the documents (Table A1 in the Appendix). The twenty-five documents used in this part of the 475 

paper could be divided into three categories: advisory documents written to advise 476 
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governments/developers on their practices (9/25 documents), implemented governmental policies 477 

(9/25 documents), and implemented organisational policies (7/25 documents). Within the implemented 478 

policies category nine documents described a mandatory provision of community compensation, i.e. 479 

regulated by law. Furthermore, the twenty-five documents discussed community compensation in the 480 

context of renewable energy technologies, mining, grid extensions, nuclear power, infrastructure, shale 481 

gas and natural gas extraction (see Figure A1 in the Appendix).  482 

After collecting the documents, each researcher reviewed the documents using a template form 483 

(including questions such as: how is the community defined; how is the type of community 484 

compensation determined; how is the provision of community compensation regulated). Detailed 485 

instructions ensured that the template form was interpreted in the same way by all researchers. The 486 

principal researcher used a mixture of content and explorative thematic analysis on the completed 487 

forms to draw out themes and examine their frequency.  488 

3.1.2. Scoping review 489 

In this section examples taken from the practices reviewed here regarding: defining the community, 490 

approaches to deciding on the form of community compensation and, related to this, ways to embed 491 

community compensation within wider public engagement are discussed. The section ends with 492 

examples of flexible institutionalized community compensation approaches.  493 

In the academic literature three ways of defining the community were identified (i.e. place, 494 

interest and impact, see Section 2.1; Bristow et al., 2012). How these definitions are used in practice, 495 

and how this could be applied to the CCS context, becomes clearer when looking at examples of each 496 

community definition from the documents reviewed here. Overall, twenty out of twenty-five documents 497 

provided a specific description or definition of the target community, while five out of twenty-five 498 

documents did not provide this information. What is noticeable is that the use of ‘communities of place’ 499 

was fairly common (12/25 documents). These definitions ranged from fairly general descriptions, e.g. 500 

those living within or close to the community where a wind park project is being developed (DGE5; Table 501 

A1 in the Appendix); to more specific, e.g. owner or main occupant of a residence within two kilometres 502 

of a (planned) windfarm (DNL23; Table A1). In the CCS context a similar approach could be taken, 503 

however there is an important distinction to be made here between CCS and windfarms. CCS technology 504 

constitutes of different elements (i.e. capture, and on/offshore transport and storage) which take up a 505 

much wider geographical area (Gough et al., 2018). So, one of the questions here is what aspect of the 506 

CCS technology to take as a starting point in defining a range wherein the relevant community falls. 507 

 Definitions of ‘communities of impact’ (4/25 documents) may seem a better fit in the CCS context 508 

as it does not require defining a geographical range. In the practices reviewed here community was 509 

defined as, for instance, individuals impacted by mining pollution (DRO17; Table A1), or individuals who 510 

suffer damage from infrastructure developments (DNL25; Table A1). However, this way of defining the 511 
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relevant community was critiqued in the academic literature as a development can have many different 512 

impacts (Bristow et al., 2012; Cowell et al., 2012). Relating this to the latter example for instance, 513 

damage is deemed to be the only ‘valid’ reason for community compensation, while infrastructure 514 

developments can also lead to other impacts, e.g. change of landscape (e.g. aesthetic impact), or 515 

economic (e.g. property values).  516 

An interesting observation with regards to ‘communities of interest’ was that, in the practices 517 

reviewed here, this approach was combined with identifying the community in terms of place and/or 518 

impact (4/25 documents). Perhaps this combined approach can also offer opportunities in the CCS 519 

context by overcoming some of the issues highlighted above. For instance, in a Scottish government 520 

policy report on community compensation for onshore renewable energy developments (DUK8; Table 521 

A1) an extensive ‘community identification process’ is described whereby developers, through an initial 522 

study, define a geographical area which should benefit from community compensation. Following on 523 

from this process, developers are instructed to identify communities of interest (groups and individuals) 524 

within that boundary who need to be part of the consultation process – as well as speak to these 525 

communities and individuals to determine whether there are other relevant contacts that should be 526 

consulted.  527 

Next, we turn to examples of ways to decide on the form of community compensation. As 528 

mentioned in Section 3.1.1 the scoping review included advisory documents as well as implemented 529 

governmental and organisational policies. It should be noted that these implemented policies did not 530 

necessarily set out the minimum legal requirements for community compensation (or engagement), 531 

however 10 out of 16 documents did describe specific conditions under which a certain amount of 532 

compensation was offered. Often this was combined with other processes to decide on the form of 533 

community compensation which will be outlined next. Coming back to the academic literature, 534 

meaningful community discussion and insight in local circumstances were identified as key elements to 535 

facilitate a fit between the form of compensation and local needs and concerns (see Section 2.1). On 536 

this topic, the practices reviewed here highlight how the cultural context may play a role in what form 537 

this community discussion may take. Determining community compensation through a consultation 538 

process with (local) stakeholders was fairly common (8/25 documents) – particularly in the Netherlands 539 

and the UK. For instance, an implemented organisational policy on gas extraction in the Netherlands 540 

states that, with regards to community compensation, the developer will provide knowledge and 541 

resources to make a ‘positive contribution to the environment’. What this ‘positive contribution’ entails 542 

should be determined in consultation with the local stakeholders (DNL22; Table A1). Sometimes 543 

community consultation may play a smaller room but is still deemed important such as in this example 544 

from the wind energy sector in the UK. In this case, community compensation is decided upon in 545 

collaboration with the communities of interest, although the document also notes that the offer is 546 
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predominantly decided by the developer based on what the company can afford, legal advice and if the 547 

developer has previous community compensation arrangements (DUK14; Table A1). On the other hand, 548 

in the documents from Romania community compensation is solely based on legal requirements, i.e. 549 

community compensation is determined by governmental departments without a mention of 550 

stakeholder consultation. 551 

An example of a similar cultural difference can be seen when looking at the way in which the 552 

practices in community compensation reviewed here are embedded within wider public engagement 553 

strategies. In the academic literature there is a general consensus that community compensation is 554 

more effective in supporting facility siting when embedded into wider public engagement strategies (cf. 555 

Aitken, 2010a; Section 2.2). Examples of this embedded approach can be found in the documents 556 

reviewed here (9/25 documents), but there are also instances where community compensation is used 557 

as a stand-alone measure (11/25 documents). This high number of stand-alone measures is mainly due 558 

to the fact that community compensation was described as a stand-alone measure for all the Romanian 559 

documents. In the other countries, some form of public engagement alongside community 560 

compensation was more common. From this we can see an example of the ‘package’ approach (as 561 

described in the literature, see Section 2.2) in the context of gas extraction in the Netherlands (DNL22; 562 

Table A1). According to the implemented organisational policy a project coordination programme 563 

should be set up for each development in consultation with local authorities in order to connect with 564 

surrounding communities. This programme should fit the wishes and needs of surrounding 565 

communities, of which one element is the provision of community compensation to mitigate negative 566 

impacts. Although this example recognises the need to connect with local communities in other ways 567 

alongside community compensation, it is worth observing that the project coordination programme is 568 

set up in consultation with local authorities rather than, for instance, community representatives. One 569 

could question whether this gives local communities a genuine, meaningful voice (cf. Dare et al., 2014; 570 

Upham & Pérez, 2015) during the decision-making processes that are part of a new development. So, 571 

when designing community compensation measures in the CCS context it may be important to consider 572 

how to involve communities more directly. One example is by using community compensation as an 573 

opportunity to further engage with the public (5/25 documents). In contrast to the previous example, 574 

here community compensation was the reason for further engagement with the public, rather than 575 

community compensation only being one element of broader public engagement strategies. For 576 

instance, there might be an opportunity for the community to get involved in various aspects of setting 577 

up community compensation (e.g. design, allocation of funds; DUK16; Table A1), community 578 

compensation is seen as a way to link into community aspirations and find ways to support long-term 579 

sustainable development (DUK14; Table A1), or a way to bring communities together (to discuss funding 580 

opportunities; DUK9; Table A1). Offering community compensation in this manner will likely have a 581 
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positive effect on perceptions of procedural fairness with regards to community compensation (i.e. a 582 

judgement of the process by which decisions are made; see Section 2.2), as it goes some way towards 583 

involving local communities in the decision-making processes surrounding a development. However, 584 

without a wider public engagement strategy, the question remains whether this will be enough to build 585 

a feeling of trust towards the developer.   586 

Finally, in the academic literature institutionalizing community compensation has been suggested 587 

as a way to build trust relationships between communities and developers, and reduce some of the 588 

negative connotations associated with community compensation (e.g. bribing). This is a relatively novel 589 

debate in the literature and it is interesting to look at how this is reflected in the field, and what this 590 

may mean for future community compensation practices in the CCS context. In nine out of twenty-five 591 

documents reviewed here, the provision of community compensation was mandatory, i.e. regulated by 592 

law. For the remaining sixteen documents, community compensation was not regulated at all, or only 593 

in part. This is in line with the ad-hoc approach towards community compensation identified in the 594 

academic literature (Aitken, 2010a; Bristow et al., 2012). A common case is illustrated by an example 595 

from offshore renewable energy developments in the UK (DUK11; Table A1); here the provision of 596 

compensation is a voluntary arrangement. However, it is advised that all agreements are provided in 597 

writing between relevant parties at an early stage in the process, followed by the signing of a legally 598 

binding document. In the academic literature a flexible institutionalized approach is mentioned as a 599 

possible effective way to regulate community compensation (cf. Kojo & Richardson, 2014). Although the 600 

example above seems to align with this approach, it combines voluntary compensation with a more 601 

regulated negotiation procedure rather than mandatory compensation with a more voluntary 602 

negotiation procedure (the procedure preferred in the academic literature). A question to keep in mind 603 

when designing future community compensation practices in the CCS context, is whether setting up 604 

legal agreements at an early stage still allows for flexible negotiation procedures incorporating local 605 

needs at a later stage. It is also worth noting that in the documents reviewed here highly regulated 606 

community compensation practices were less likely to include a wider public engagement strategy 607 

compared to more voluntary community compensation practices. In fact, out of the nine community 608 

compensation practices that were regulated by law, only one document described some form of public 609 

engagement alongside community compensation (DGE7; Table A1). This observation is in line with one 610 

of the downsides of institutionalizing community compensation mentioned in the academic literature, 611 

namely: limiting opportunities for negotiations between local communities and developers (cf. Cowell 612 

et al., 2011). Despite what was suggested in Section 2.3, it shows that a clear legal framework does not 613 

necessarily give local publics a stronger voice. Thus, highlighting the need to safeguard negotiation 614 

opportunities when designing community compensation measures in the CCS context.  615 
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4. Discussion and conclusion 616 

After a number of CCS projects were cancelled at the start of this decade, CCS is now back on the policy 617 

agenda in several European countries. However, as projects move towards the implementation stage 618 

there are still many questions around how to build public support and deal with local opposition. 619 

Effective public engagement will be key for successful CCS implementation, with this comes a need for 620 

further insights into how to most effectively engage with local publics. A lot can be learned from looking 621 

at related technologies, and examining how the knowledge gathered here can be applied to the CCS 622 

context. In this paper we examined the role of one aspect of community engagement in particular: 623 

offering community compensation as a way to balance local benefits and perceived negative impacts. 624 

The academic literature on community compensation in the context of CCS and other low carbon 625 

technologies (e.g. renewables, nuclear energy), subsurface activities (e.g. gas extraction) and land uses 626 

that impact local publics (e.g. landfills) was reviewed and summarised into four debates. Furthermore, 627 

a look at current practices in community compensation for four European countries provided further 628 

insight into important aspects to consider when designing community compensation measures to 629 

facilitate the future siting of CCS projects. Bringing together the academic literature review and 630 

discussion of current practices we can come to a set of lessons and knowledge gaps with regards to 631 

implementing community compensation in the context of CCS (summarised in Figure 1).  632 

 633 

Figure 1. Lessons on community compensation in the CCS context 634 

 635 

4.1. Lesson 1: Fit compensation with local needs and concerns 636 

Community compensation is more likely to be accepted by local publics and aid towards positive 637 

perceptions of the CCS project if the form of compensation aligns with local needs and concerns. 638 

Following on from this, there is as need to understand local social circumstances, such as insight into 639 
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what a specific place, community or landscape means to local publics – as well as how CCS technology 640 

may impact these meanings - at an early stage of the project. In this way the right form(s) of 641 

compensation can be found to account for a perceived threat to (local) values.  642 

 This idea of place-technology fit (cf. Devine-Wright, 2013; Pasqualetti, 2002) has received little 643 

attention in the CCS literature so far, and further insight is needed into the meanings associated with 644 

CCS technology and how this could affect, or pose a threat to, place-related meanings. From previous 645 

research in related fields we know that the way a technology is viewed is likely to be locally dependent 646 

and linked to previous experience with the technology. This may lead to questions such as whether 647 

areas with an industrial heritage, where local publics might feel an attachment to industry, are more 648 

positive towards a CCS development. Further knowledge gaps remain as to how different ways of 649 

defining the relevant community might impact the use and form of compensation. To illustrate, when 650 

communities are selected on the basis of whether they are impacted by the project: which impacts 651 

should count, and how can impacts in one domain be compensated by measures in another domain? 652 

Also, relevant communities are often decided upon based on location, bringing forward the question 653 

whether this approach is feasible in the CCS context where capture, transport and storage cross 654 

different areas. 655 

 656 

4.2. Lesson 2: Embed community compensation in wider public engagement strategies 657 

There tends to be agreement in the literature that in order for community compensation measures to 658 

be effective they should be embedded in public engagement strategies (e.g. education, consultation, 659 

deliberation). Building support is not just about correcting imbalances, it is also about, amongst others, 660 

fair decision-making processes and fostering trust through giving local publics a meaningful voice.  661 

 Knowledge gaps remain regarding the most effective ways to gain the trust of the local 662 

community, and how to overcome perceptions of ‘bribing’ when it comes to offering compensation. 663 

This is especially important in the CCS context where negative or mixed public perceptions of the 664 

technology (cf. Shackley et al., 2009), and a history of cancelled demonstration projects in many 665 

European countries may fuel distrust in developers of future CCS projects. 666 

 667 

4.3. Lesson 3: Leave room for negotiations when institutionalizing community 668 

compensation 669 

Currently, there is a lack of formal guidelines on community compensation, practices are mostly ad hoc 670 

and voluntary, which could contribute to the ‘bribing rhetoric’ around community compensation. The 671 

literature suggests that institutionalizing community compensation may help towards building better 672 

trust relationships and moving away from negative connotations associated with community 673 
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compensation (i.e. bribery). A flexible institutionalized approach, allowing for negotiations and dialogue 674 

between local communities and developers regarding the type and amount of compensation, may work 675 

best here.  676 

Future research should examine how community compensation in the CCS context can be 677 

formalized while, at the same time, opportunities for negotiations remain. Also, there is still limited 678 

empirical evidence around the impact of institutionalization on the effectiveness of community 679 

compensation (and other public engagement measures). Future research could look into whether 680 

support for CCS developments differs depending on whether community compensation is offered on a 681 

voluntary or mandatory basis.  682 

 683 

4.4. Lesson 4: Consider community compensation for offshore CCS as well 684 

From the authors’ personal experience, the common narrative in the wind energy sector that offshore 685 

projects are an easy alternative to onshore projects when it comes to public support (Haggett, 2008; 686 

2011) is also present in the CCS sector. However, it is important to recognize that there is no support in 687 

the academic literature for this universal preference for offshore developments over onshore 688 

developments. So, we cannot assume that CO2 storage or transport will automatically be more easily 689 

accepted by the public when placed offshore. Moreover, compared to many other low carbon 690 

technologies, subsurface activities and land uses, CCS with offshore storage provides a challenging 691 

situation in the sense that large parts of the relevant infrastructure are both onshore (i.e. capture, 692 

transport), and offshore (i.e. transport and storage). As such, when designing community compensation 693 

measures in a CCS context, it is recommended to consider compensation for impacts of onshore as well 694 

as offshore infrastructure. 695 

In terms of knowledge gaps there is little experience with offering community compensation in 696 

the context of offshore developments. There is also limited research on public responses to offshore (as 697 

compared to onshore) aspects of CCS, as well as the role that community compensation could play for 698 

offshore developments. Future research may examine whether public responses to offshore CCS 699 

infrastructure, and the need for community compensation, vary depending on whether new or existing 700 

infrastructure is used (e.g. depleted gas fields as storage sites), and to what extent a preference for 701 

certain forms of community compensation depend on a person’s connection with, or attachment to, 702 

the sea. 703 

 704 

4.5 Limitations 705 

Before we conclude the paper, some limitations need to be recognized. Although effort was made to 706 

provide a comprehensive overview of the academic literature and current practices in community 707 
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compensation, it was not within the scope of the current research project to conduct a fully exhaustive 708 

‘systematic review’. This should be taken into account when interpreting the conclusions presented 709 

here. Furthermore, throughout this paper we discuss lessons learned from other sectors, such as other 710 

low carbon technologies (e.g. renewables, nuclear energy), subsurface activities (e.g. gas extraction) 711 

and land uses that impact local publics (e.g. infrastructure, landfills). Although there is overlap between 712 

these sectors, as discussed in Section 1, we should also not assume that findings in other sectors will be 713 

the same in the CCS context. For instance, a factor that may be important here is that for many people 714 

CCS is still an unfamiliar technology compared to more common technologies such as wind energy (cf. 715 

Parkhill et al., 2013).  716 

 717 

4.6. Conclusion 718 

In conclusion, this paper highlights the complex nature of implementing CCS into society and the 719 

importance of careful consideration of local contexts and needs when it comes to designing community 720 

compensation measures. It offers useful lessons learned from related sectors that can be applied to 721 

ensure community compensation is practised more effectively to engage with local publics around CCS 722 

developments. Furthermore, the identified knowledge gaps put forward here provide opportunities for 723 

future research. This paper was written in the context of the ALIGN-CCUS research project 724 

(alignccus.eu), within this project some of the knowledge gaps and research questions identified here 725 

will be addressed through interviews with community engagement managers about their experiences 726 

with community compensation measures, along with quantitative studies testing the effectiveness of 727 

different compensation schemes. By conducting further research we can work towards making the 728 

distribution of impacts for implementing CCS more equal across society while supporting much needed 729 

reductions in CO2 emissions.  730 

 731 

  732 
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Appendix: Documents included in the review of compensation practices 937 

Table A1 provides an overview of all documents included in the review. Figure A1 shows the number 938 

of documents per country. In total, three categories of documents were reviewed, each category 939 

contained different types of documents: 940 

1. Advisory documents for governments/developers (9/25):  941 

a. Advisory documents (4/25) 942 

b. Organisational guidelines (1/25) 943 

c. Good practice guides or codes of conduct (4/25) 944 

2. Implemented governmental policies (9/25) 945 

a. Governmental polices and laws (9/25) 946 

3. Implemented organisational policies (7/25) 947 

a. Organisational guidelines (4/25) 948 

b. Good practice guides or codes of conduct (2/25) 949 

c. Project contracts (1/25) 950 

Documents were published by the following organisations/groups:  951 

1. A government department or agency (10/25) 952 

2. An energy company or network operator (4/25) 953 

3. An NGO (3/25) 954 

4. A consultancy (2/25) 955 

5. A joint publication by multiple groups or organizations (2/25) 956 

6. Other documents (4/25) were published by: a policy institute; a research institute; a 957 

professional organization; and an advocacy group respectively.  958 

Almost half of the documents related to renewable energy technologies (48%, 12/25). The remaining 959 

documents related to mining (16%, 4/25), grid extensions (12%, 3/25), nuclear power (8%, 2/25), 960 

infrastructure (8%, 2/25), shale gas (4%, 1/25), and natural gas extraction (4%, 1/25). Figure A1 shows 961 

that the focus on community compensation regulations in the renewable energy sector was present in 962 

all countries except Romania; in the latter the majority of documents that were found concerned the 963 

mining sector. Furthermore, in Germany community compensation regulations were often discussed 964 

in the context of grid extensions, while this was not the case in other countries.  965 
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Figure A1. Percentage of documents concerning different low-carbon technologies, subsurface 966 

activities and land uses for each country.  967 
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Table A1 

Overview of documents included in the review of compensation practices 

Doc 

nr. 

Reference Type of 

organisation 

Technol

ogy 

Document 

type 

 Documents from Germany     

DGE1 AGORA – Energiewende. (2018). 

Wie weiter mit dem Ausbau der 

Windenergie? Retrieved from 

https://www.agora-

energiewende.de/fileadmin2/ 

Projekte/2017/Akzeptanz_Winden

ergie/Agora_Akzeptanz_Onshore_

Windenergie_WEB.pdf 

Policy 

institute 

Renewa

ble 

energy  

Advisory 

DGE2 DStGB. (2013). Netzausbaus und 

Akzeptanz aus kommunaler Sicht – 

lokale und regionale Auswirkungen 

des Netzausbaus. Retrieved from 

https://www.forum-

netzintegration.de/uploads/media/

Marnich_Netzausbau_140513.pdf 

Government 

department

/agency 

Grid 

extensio

n 

Implement

ed 

governmen

tal policy 

DGE3 50hertz. (2014). 

Ausgleichszahlungen an vom 

Netzausbau betroffene Städte und 

Gemeinden. Retrieved from 

https://www.50hertz.com/Portals/

1/Dokumente/Netz/Ausgleichszahl

ungen%20an%20Kommunen/Frage

n-Antworten-

Katalog_Ausgleichszahlungen_ 

Stand_18.05.2018.pdf?ver=2018-

07-02-173625-970 

Energy 

company/ne

twork 

operator 

Grid 

extensio

n 

Implement

ed 

organisatio

nal policy 

DGE4 BMWi. (2015). Entschädigung von 

Grundstückseigentümern und 

Nutzern beim Stromnetzausbau – 

eine Bestandsaufnahme. Retrieved 

from 

https://www.bmwi.de/Redaktion/D

E/ 

Publikationen/Studien/entschaedig

ung-grundstueckseigentuemern-

nutzern-stromnetzausbau.html 

Government 

department

/agency 

Grid 

extensio

n 

Implement

ed 

governmen

tal policy 
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DGE5 WWEA & LEE NRW. (2016). 

Rücken- und Gegenwind für die 

Bürgerenergie. Retrieved from 

https://www.wwindea.org/downlo

ad/community_power/Burgerener

gie_NRW.pdf 

NGO Renewa

ble 

energy  

Advisory 

DGE6 IASS Potsdam. (2017). Bürger- und 

Kommunalbeteiligung, Stadtwerker 

und Energiewende. Retrieved from 

https://lena.sachsen-

anhalt.de/fileadmin/Bibliothek/Son

stige 

_Webprojekte/Lena/Dokumente/D

ownloads/9._Dialogveranstaltung_

EE/170511_Boris_Gotchev_MULE_

Buerger_und_Kommunalbeteiligun

g.pdf 

Research 

institute 

Renewa

ble 

energy  

Advisory 

DGE7 BMU. (2014). Erneuerbare 

Energien in Kommunaler Hand. 

Retrieved from 

https://www.unendlich-viel-

energie.de/mediathek/broschuere

n/kommmag-das-jahresmagazin-

zu-erneuerbaren-energien-in-

kommunen-201314 

Government 

department

/agency 

Renewa

ble 

energy 

Implement

ed 

governmen

tal policy 

Doc 

nr. 

Reference Type of 

organisation 

Technol

ogy 

Document 

type 

 Documents from the United 

Kingdom 

   

DUK8 Scottish Government. (2015). 

Scottish government good practice 

principles for community benefit 

from onshore renewable energy 

developments. Retrieved from 

https://www.localenergy.scot/med

ia/82523/good-practice-principles-

sept-2015.pdf 

Government 

department

/agency 

Renewa

ble 

energy  

Implement

ed 

governmen

tal policy 

DUK9 SSE. (2016). SSE Community 

Investment Review 2015/16. 

Retrieved from 

https://sse.com/media/492590/Co

mmunityInvestmentReview_2015-

16.pdf 

Energy 

company/ne

twork 

operator 

Renewa

ble 

energy  

Implement

ed 

organisatio

nal policy 
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DUK1

0 

EDF energy – Community fund 

Hinkley point C. (2020). Retrieved 

from 

https://www.edfenergy.com/energ

y/nuclear-new-build-

projects/hinkley-point-c/local-

community/being-part-of-the-

community#communityfund 

Energy 

company/ne

twork 

operator 

Nuclear 

power 

Implement

ed 

organisatio

nal policy 

DUK1

1 

 

 

Scottish Government (2015). Good 

Practice Principles for Community 

Benefits from Offshore 

Renewables. Retrieved from 

https://www.localenergy.scot/med

ia/77721/Good-Practice-Principles-

for-Offshore-Community-

Benefits.pdf 

Government 

department

/agency 

Renewa

ble 

energy  

Advisory 

DUK1

2 

Horizon Nuclear Power. (2016). 

Charity donations, Community 

Support & Sponsorship Policy: 

Guidance for applications. 

Retrieved from 

https://www.horizonnuclearpower.

com/files/downloads/Horizon%20C

harity%20Sponsor%20Policy%20En

glish%20(25_11_16).pdf 

Energy 

company/ne

twork 

operator 

Nuclear 

power 

Implement

ed 

organisatio

nal policy 

DUK1

3 

REMSOL. (2016). A Blueprint for 

Shale Gas Community Benefits. 

Retrieved from 

http://www.remsol.co.uk/wp-

content/uploads/2016/08/Remsol-

A-Blueprint-for-Shale-Gas-

Community-Benefits-09082016.pdf 

Consultancy Shale 

gas 

Advisory 

DUK1

4 

Vento Ludens ltd. & Docherty 

consulting ltd. (2012). Securing the 

benefits of wind power in Scotland. 

Retrieved from 

https://www.dochertyconsulting.c

om/wp-

content/uploads/2020/04/12_08_

01-Securing-the-Benefits-of-Wind-

Power-in-Scotland-Download.pdf 

Consultancy Renewa

ble 

energy  

Advisory 

DUK1

5 

CSE. (2007). The protocol for public 

engagement with proposed wind 

energy developments in England. 

Retrieved from 

NGO Renewa

ble 

energy  

Advisory 
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https://www.cse.org.uk/downloads

/toolkits/planning/renewables/prot

ocol-for-public-engagement-with-

proposed-wind-developments-

england.pdf 

DUK1

6 

CSE. (2009). Delivering community 

benefits from wind energy 

development: A toolkit. Retrieved 

from 

https://www.cse.org.uk/downloads

/toolkits/community-

energy/planning/renewables/deliv

ering-community-benefits-from-

wind-energy-tookit.pdf 

NGO Renewa

ble 

energy  

Advisory 

Doc 

nr. 

Reference Type of 

organisation 

Technol

ogy 

Document 

type 

 Documents from Romania    

DRO

17 

Parlamentul României. (2017). Law 

no. 144/2017 for the amendment 

of par. (5) of art. 65 of the Law no. 

263/2010 on the unitary pension 

system. Retrieved from 

https://lege5.ro/Gratuit/ge3dkmzr

heya/ 

legea-nr-144-2017-pentru-

modificarea-alin-5-al-art-65-din-

legea-nr-263-2010-privind-

sistemul-unitar-de-pensii-publice 

Government 

department

/agency 

Mining Implement

ed 

governmen

tal policy 

DRO

18 

Parlamentul României. (1999). Law 

no. 20 of 15 January 1999 for the 

approval of Government 

Emergency Ordinance no. 24/1998 

on the regime of disadvantaged 

areas. Retrieved from 

http://www.cdep.ro/pls/legis/legis

_pck.htp_act_text?idt=20839 

Government 

department

/agency 

Mining Implement

ed 

governmen

tal policy 

DRO

19 

 

Parlamentul României. (2017). 

Government Decision no. 

266/2017. Retrieved from 

https://legeaz.net/monitorul-

oficial-320-2017/hg-266-2017  

Government 

department

/agency 

Mining Implement

ed 

governmen

tal policy 

DRO

20 

University of Petrosani, Siveco & 

AMPOSDRU. (2016). Alternative 

Joint 

publication 

Mining Implement
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