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a  b  s  t  r  a  c  t

Overcoming  local  public  opposition  is  a  major  challenge  for the  siting  of  carbon  capture  and  storage  (CCS)
facilities,  not  in  the  least  because  CCS  facilities  are  perceived  by  the  public  as  potentially  imposing  harm
on  the  host  community,  while  their  benefits  are  mostly  non-local.  Host  community  compensation  may
help  to  adjust  this  imbalance  and  to increase  local  public  acceptance  of CCS  facilities.  To  date,  however,
there  is  no  empirical  research  that  has  examined  the  effectiveness  of  host  community  compensation
in  a  CCS  context.  This  article  reviews  the broader  literature  on  compensation  as a  first  step  towards
understanding  why  and  when  host  community  compensation  may  or  may  not  work  in  CCS  settings.  We
acility siting
ublic perception
ULU (locally unwanted land use)/NIMBY
not-in-my-backyard)
arbon capture and storage (CCS)
ttitude

identify  several  factors  that  may  codetermine  how  members  of the  local  public  respond  to  compensation
offers  (e.g.  the  type  of  compensation  offered;  the  perceived  riskiness  of  a proposed  facility;  initial  local
opinion)  and  provide  suggestions  for  future  research  in  this  field.  Furthermore,  we  explore  how  some  of
the insights  into  the  effectiveness  of  compensation  as  reported  in  the  facility  siting  literature  may  apply
to CCS.  We  conclude  that  while  host  community  compensation  is no  panacea,  it has  the  potential  to  help
prevent  or  solve  (CCS)  facility  siting  controversies.
. Introduction

Local public opposition is recognized as an important obstacle to
iting facilities such as hazardous waste repositories, power plants,
ind farms, prisons, and many other instances of ‘locally unwanted

and use’ (LULU) (see O’Hare et al., 1983; Schively, 2007). The siting
f carbon capture and storage (CCS) facilities is not an exception
n this regard; several CCS development projects in both Europe
nd the United States have suffered from a lack of public support
n the past years (Dütschke, 2011; Markusson et al., 2011; Terwel
t al., 2012). Among the main difficulties in facility siting is that
eople living near a proposed site typically perceive the benefits
ssociated with the facility as low in relation to its costs and risks
Kunreuther et al., 1993). That is to say, the perceived imbalance
f mostly local burdens versus mostly regional or national benefits
ends to create feelings of inequity and unfairness within the local
ublic. Host community compensation may  be used as a strategy
o resolve this imbalance.

Host community compensation can be defined as a form
Please cite this article in press as: ter Mors, E., et al., The potential of h
Gas Control (2012), http://dx.doi.org/10.1016/j.ijggc.2012.07.002

f equity adjustment aimed at correcting imbalances between
egional benefits and local burdens associated with the siting of
ew or expanded facilities (Himmelberger et al., 1991). These local
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burdens can take various forms (e.g. harms in the form of eco-
nomic losses, impacts to human health, decrements to quality of
life, degradation of the physical environment; see Gregory et al.,
1991; Schively, 2007). Different types of host community compen-
sation exist, including monetary incentives (e.g. the provision of
tax rebates to local residents), and the offering of ‘public goods’
(e.g. the construction of a park, a cultural center, local infrastruc-
ture). Compensation measures can further differ in function (Carnes
et al., 1982; Sorensen et al., 1984): some measures serve to mitigate
potential problems resulting from the construction or operation of a
facility (e.g. property value guarantees), while others serve to com-
pensate for (actual or perceived) costs incurred in the case of an
incident (e.g. contingency funds) or represent rewards for the local
community for assuming risks and costs to meet non-local need
(e.g. the improvement of local infrastructure).

The potential of offering host community compensation in the
context of carbon capture and storage (CCS) facilities has been
explicitly and implicitly recognized in the literature (Brunsting
et al., 2011; Kuijper, 2011; Markusson et al., 2011; Shackley et al.,
2006, 2009; Upham and Roberts, 2011; Van Alphen et al., 2007),
but to date there is no empirical research that has examined the
effectiveness of host community compensation in this context.
Therefore, as a first step towards understanding why and when
host community compensation may  help prevent or solve CCS facil-
ost community compensation in facility siting. Int. J. Greenhouse

ity siting controversies, we review the broader literature on host
community compensation to identify factors that may  codetermine
how the local public responds to compensation offers. In addi-
tion, we provide some suggestions for future research in this field.
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inally, we explore how some factors into the effectiveness of com-
ensation as reported in the broader facility siting literature may
pply to CCS.

. The effectiveness of host community compensation

In this section, we review empirical studies in the facility sit-
ng literature to identify factors that determine to what extent host
ommunity compensation is an effective tool in preventing or solv-
ng siting controversies. Note that for reasons of clarity we  discuss
hese factors only in terms of main effects.

.1. Monetary versus non-monetary compensation

A considerable amount of research has examined the effective-
ess of monetary compensation, often by contrasting this type of
ompensation with non-monetary types of compensation (Bacot
t al., 1994; Carnes et al., 1982, 1983; Claro, 2007; Ferreira and
allagher, 2010; Field et al., 1996; Frey et al., 1996; Groothuis
t al., 2008; Jenkins-Smith and Kunreuther, 2001; Kunreuther and
asterling, 1996; Kunreuther et al., 1990; Mansfield et al., 2002;
’Hare et al., 1983; Portney, 1985, 1991). While some studies sug-
est that direct monetary payments to individuals or communities
an increase facility acceptance (Bacot et al., 1994; Groothuis et al.,
008), the more common finding is that monetary compensation
oes not lead to a substantial increase in local support for pro-
osed facilities (Claro, 2007; Ferreira and Gallagher, 2010; Frey
t al., 1996; Kunreuther et al., 1990). In the study conducted by
unreuther et al. (1990),  for instance, willingness to vote for a
uclear waste repository did not differ between respondents who
ad been offered monetary compensation (in the form of federal tax
redits or rebates) and respondents who had not been offered such
ompensation. Survey research by Frey et al. (1996) showed that
nancial compensation might even be counterproductive: support

or a nuclear waste repository in Switzerland dropped from 50.8
ercent to 24.6 percent when local residents were offered a sub-
tantial amount of monetary compensation in return for accepting
he construction of the facility.

Another common finding is that non-monetary compensation in
he form of in-kind or public goods compensation is better received
nd considered more appropriate than offering cash to individ-
als or host communities (e.g. Claro, 2007; Jenkins-Smith and
unreuther, 2001; Kunreuther and Easterling, 1996; Kunreuther
t al., 1990; Mansfield et al., 2002). In the Claro (2007) survey,
or instance, respondents were allocated to one of three experi-

ental conditions (monetary compensation versus public goods
ompensation versus no compensation) and were asked to imag-
ne that a sanitary landfill with local impacts (i.e. 600 trucks per
ay and some bad smell problems during rainy periods) would be
ited within their municipality. Respondents in the monetary com-
ensation condition were then asked whether they would vote in
avor of the project when offered monetary payments in exchange;
espondents in the public goods condition were asked the same
uestion when offered public goods in exchange; and respondents

n the no compensation condition expressed their vote with no
ompensation in return. Further, respondents rated the appropri-
teness of the compensation situations on a scale ranging from 1
very inappropriate)  to 4 (very appropriate). The results suggested
hat while overall support for the landfill was low (10.7 percent
f respondents voted in favor of the facility), public goods com-
ensation led to somewhat more support for the facility (with 14.9
Please cite this article in press as: ter Mors, E., et al., The potential of h
Gas Control (2012), http://dx.doi.org/10.1016/j.ijggc.2012.07.002

ercent of respondents voting ‘yes’ to the landfill becoming reality)
han monetary compensation (6.5 percent ‘yes’) or no compensa-
ion (10.5 percent ‘yes’). Moreover, public goods compensation was
onsidered considerably more appropriate (with a mean score of
 PRESS
nhouse Gas Control xxx (2012) xxx–xxx

3.06) than monetary compensation or no compensation (with mean
scores of 2.09 and 1.89, respectively).

Jenkins-Smith and Kunreuther (2001) report similar findings.
They conducted an experimental survey in which they asked
respondents to rate the appropriateness of eight different com-
pensation measures for the siting of a medium-security prison, a
landfill for municipal waste, an incinerator for hazardous waste,
or a high-level nuclear waste repository. The compensation mea-
sures included examples of direct monetary payments such as
‘tax rebates to residents’ and ‘large grants to local government’,
as well as in-kind compensation measures in the form of ‘reim-
bursement of new public services’ and ‘compensation for property
value losses’. Each respondent answered questions about one of
the four facilities, with response categories to the compensation
measures ranging from 1 (completely acceptable)  to 5 (completely
unacceptable). The results indicated that across facilities, in-kind
compensation measures were ranked higher and considered more
appropriate than the monetary compensation measures.

As to the question of why people tend to be relatively adverse
to cash payments and respond more favorably to in-kind or public
goods compensation instead, the two most commonly cited expla-
nations are the ‘bribe-effect’ and ‘crowding out of public spirit’ (e.g.
Claro, 2007; Frey et al., 1996). Claro (2007) ascribes the bribe-effect
“to a negative feeling that appears within individuals as soon as
they are offered money to accept hosting a [. . .]  facility within their
community” (p. 191). This effect may  occur when people feel they
are being bought off and/or perceive that (morally) inappropriate
trade-offs between risks to environment, health or safety and cash
payments are being made (Elster, 1992; Gerrard, 1994). Several
studies provide empirical support for the bribe-effect (e.g. Claro,
2007; Ferreira and Gallagher, 2010; Frey et al., 1996). In the Frey
et al. (1996) study, for example, the majority of respondents (75.4
percent) rejected the siting of a nuclear waste repository in their
community when offered monetary compensation in return. When
asked why  they rejected the proposition, 83.2 percent of respon-
dents indicated that they could not be bribed. Similarly, in the Claro
(2007) experimental survey, respondents who had rejected an offer
of monetary compensation or public goods compensation in return
for the siting of a sanitary landfill answered a closed-ended ques-
tion concerning whether the feeling of being bribed was a reason
for saying ‘no’ to the proposal (with response categories ranging
from 1 = not at all to 5 = very much). Results showed that the bribe-
effect was stronger in the case of monetary compensation (with a
mean score of 3.9) than in the case of public goods compensation
(with a mean score of 3.4). This finding resonates with the idea that
in-kind or public goods compensation may  not be as prone to feel-
ings of being bribed as cash payments, and may be perceived as
a fairer form of compensation (Frey et al., 1996; Mansfield et al.,
2002).

A second explanation for people to respond more favorably to
in-kind or public goods compensation than to direct monetary
compensation is provided by the ‘crowding out of public spirit’
hypothesis as initially formulated by Frey et al. (1996;  see also Frey
and Oberholzer-Gee, 1997). This hypothesis states that the intrinsic
motivation of individuals to act out of civic duty or public spirit –
for instance, to accept a new facility because they recognize that
their own residential area is better suited to host the proposed
facility than alternative locations – is diminished by (financial)
compensation and thus may  crowd out local support for siting the
facility. In addition, Mansfield et al. (2002) note that public goods
compensation likely causes less damage to public spirit than mone-
tary compensation because public goods are probably easier to link
ost community compensation in facility siting. Int. J. Greenhouse

with positive community values. Unlike the bribe explanation, the
crowding out of public spirit hypothesis has not been tested exten-
sively, but Frey et al. (1996) provide some preliminary evidence for
the validity of this explanation. That is, their survey showed that

dx.doi.org/10.1016/j.ijggc.2012.07.002
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he positive impact of two proposed indicators of public spirit (i.e.
support for nuclear energy’ and ‘acceptance of the procedure’) on
eople’s willingness to accept a nuclear waste facility decreased
nce financial compensation had been introduced.

As discussed in Mansfield et al. (2002), besides the bribe effect
nd the crowding out effect, several other mechanisms have been
roposed to explain why  people respond more favorably to in-kind
nd public goods compensation than to direct cash payments. For
nstance, it may  be easier for people to make a trade-off between a
ublic harm and a public good than to make a trade-off between a
ublic harm and financial payments, because the former trade-off

s in the same ‘public’ domain and thus less cognitively demanding.
hat is, based on the finding that people are more willing to make
isk–risk trade-offs than to make risk–dollar trade-offs (Krupnick
nd Cropper, 1992; Viscusi et al., 1991), Mansfield et al. (2002)
rgue that “individuals may  also find public goods to be a more
elevant and comparable trade-off to a public harm than cash” (p.
71). A qualitative pilot study by Claro (2007) provides some initial
upport for this reasoning. In this pilot study, respondents who had
aid ‘no’ to an offer of monetary compensation in return for the sit-
ng of a sanitary landfill with local impacts (i.e. 600 trucks per day
nd some bad smell problems during rainy periods) were asked
o explain their rejection in an open format. Results showed that

 substantial part of the respondents indicated that “money had
nothing to do’ with the situation they were confronting” (p.199).

Finally, Mansfield et al. (2002) note that in-kind or public goods
ompensation may  be more effective than financial payments
hrough its ability to ‘fix’ the problems associated with the siting of

 facility. That is, public goods may  mitigate the physic detriments
nflicted on the community by the public harm (e.g. additional
ealth clinics in response to increased health risks for the commu-
ity), but also the more psychological harms (e.g. the installment
f a community center to restore neighborhood image).1 This rea-
oning is supported by results of an experimental study presented
y the authors, in which they examined whether public goods are
ore effective than cash payments in mitigating the psychological

etriments associated with living near a public harm. Participants
n this study were presented with the hypothetical situation that
hey were trying to choose between two houses in different areas
n the region: Neighborhood A and Neighborhood B. The house in
eighborhood A had lower property taxes; the house in Neigh-
orhood B was located near a public good. In one experimental
ondition, participants were informed of the existence of public
arms near each of the houses (e.g. truck traffic resulting from the
peration of a recycling transfer station) while in another exper-
mental condition no mention was made of nearby public harms.
esults showed that participants in the harm condition were more

ikely to choose the house with the public good over the house with
he lower taxes (i.e. financial incentive) than participants who  had
een asked to choose a house without having received information
bout nearby public harms. This was taken as initial support for
he idea that public goods may  psychologically balance or mitigate
ublic harms (Mansfield et al., 2002).
Please cite this article in press as: ter Mors, E., et al., The potential of h
Gas Control (2012), http://dx.doi.org/10.1016/j.ijggc.2012.07.002

.2. The size of the compensation offer

Intuitively, the size of the compensation offer may  be another
elevant factor. Yet, research has shown that the size of (monetary)

1 Jenkins-Smith and Kunreuther (2001) make a similar point, as they argue that
hen offering compensation it may  not just be a matter of providing a sufficient

mount of compensation, but that it is more important to make sure that com-
ensation is sufficiently commensurable with the dimensions of the facility that
ause concern among members of a potential host community. In other words,
ompensation measures should address the concerns that people have.
 PRESS
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compensation is often unrelated to public willingness to accept a
local facility (e.g. Frey et al., 1996; Kunreuther et al., 1990). For
instance, Frey et al. (1996) found that acceptance of a nuclear waste
facility did not differ between respondents who had been offered
$2175, $4350, or $6525 per individual per year during the lifetime
of the facility in return for supporting the facility. Such findings are
more likely explained by the fact that people are offended by cash
offers rather than that they consider the amount of money insuf-
ficient or act in strategic ways (cf. Claro, 2007; Frey et al., 1996;
Jenkins-Smith and Kunreuther, 2001; Mansfield et al., 2002). On
the other hand, research by Groothuis et al. (2008) seems to sug-
gest that the amount of money offered to compensate for hosting
a facility matters to some extent. Groothuis and colleagues asked
respondents to imagine the situation that they would receive a cer-
tain reduction on their electricity bill in exchange for accepting local
windmill generators. The size of the compensation offer differed
depending on experimental condition: The electricity bill would
be reduced by $1, $2.50, $5, $10, or $50 per household per month.
The results revealed that support for hosting the windmill gener-
ators increased from 42 percent when offered $1 compensation to
53 percent when offered $2.50 compensation, and to 65 percent
when offered $5 compensation. Increasing the size of the compen-
sation to $10 or $50 per household per month did not create wider
support for hosting the windmill generators, though (it remained
at 67 percent).

2.3. Perceived risk of the facility

The effectiveness of compensation in facility siting may  be
limited when it comes to facilities that the public regards as
particularly risky. For instance, Jenkins-Smith and Kunreuther
(2001) conducted a survey with an experimental design in which
respondents answered questions about the acceptability of a
medium-security prison, a landfill for municipal waste, an inciner-
ator for hazardous waste, or a high-level nuclear waste repository.
Results showed that initial acceptance of these four facilities dif-
fered significantly, with, for example, substantially less public
acceptance of the repository as compared to the landfill and the
prison. In line with these results, the repository was  seen as more
risky than the prison and the landfill, but about as risky as the
incinerator. After having indicated their initial attitudes toward a
facility, part of the sample was  informed that, should the facility
be sited, economic benefits would be provided to residents living
within 50 miles of the facility. Results showed that this compen-
sation measure substantially increased the acceptance of the two
‘low-risk’ facilities (acceptance of the prison increased from 39.0
percent to 52.1 percent, and acceptance of the landfill increased
from 25.2 percent to 49.0 percent), but had limited effect in case of a
‘high-risk’ nuclear waste repository (with an increase in acceptance
from 10.2 percent to 13.4 percent). With regard to the inciner-
ator, there was an increase in acceptance from 14.5 percent to
30.3 percent. Respondents in this study further were asked to
rate the appropriateness of eight different types of compensation
measures in relation to one of the four facilities (on a scale rang-
ing from 1 = completely acceptable to 5 = completely unacceptable).
Results indicated that the overall attractiveness of the compen-
sation measures was  lower for the two  high-risk facilities (with
mean scores of 2.65 and 2.98 for the incinerator and the reposi-
tory, respectively) compared to the prison and the landfill (with
mean scores of 2.38 and 2.21, respectively). Based on this study,
the authors conclude that the attractiveness of compensation mea-
sures decreases as the facility is perceived to be more risky by the
ost community compensation in facility siting. Int. J. Greenhouse

public.
In relation to these findings, it has been argued that the public

has to perceive a facility as sufficiently safe in order for com-
pensation to be effective. That is, when people are concerned

dx.doi.org/10.1016/j.ijggc.2012.07.002
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bout the facility creating severe risks to health, safety, or the
nvironment, compensation offers may  be more effective when
receded or accompanied by risk mitigation measures (Carnes
t al., 1982; Jenkins-Smith and Kunreuther, 2001; Kunreuther and
asterling, 1996; Kunreuther et al., 1991, 1993; O’Hare et al., 1983;
ortney, 1985; Rogers, 1998). In support of this claim, Carnes et al.
1983, as described in Kunreuther and Easterling, 1996) found that
ocal acceptance of a nuclear waste repository increased from 26
ercent to 41 percent when a monetary incentive (i.e. substantial
ayments to members of the host community) was accompanied
y a package of safety and participation measures (e.g. independent
onitoring and giving local officials shutdown power should prob-

ems occur). Jenkins-Smith and Kunreuther (2001) have reported
imilar findings in their study on public acceptance of four differ-
nt types of facilities. In the ‘benefits-first’ condition of this study,
espondents first received information about an economic incen-
ive (i.e. a ‘benefit’), after which three safety measures were added
ne by one. Following the addition of each measure, respondents
ndicated their attitude towards the facility. Results showed signifi-
ant increases in acceptance of the four facilities (ranging from plus
.1 percent to plus 28.6 percent) between the situation in which
espondents had been only offered the economic incentive and the
ituation in which the whole package of compensation and safety
easures had been offered.2

.4. Initial local opinions about proposed facilities

The initial local opinion that people have about a proposed facil-
ty constitutes another factor that has been found to influence
he effectiveness of host community compensation (Bacot et al.,
994; Ferreira and Gallagher, 2010; Jenkins-Smith and Kunreuther,
001). Bacot et al. (1994) observed that residents who were least
pposed to the siting of a community landfill were more willing to
onsider compensation and mitigation measures than those who
ere strongly opposed to it. This finding is in line with the results

eported by Ferreira and Gallagher (2010) who examined local
cceptance of waste disposal facilities in four potential host com-
unities. They found that the rejection rates of a community-level

ompensation offer were between 78.0 percent and 91.5 percent for
he four communities investigated. Furthermore, they found that
pposition to the facility itself was the dominant underlying motive
or rejecting the compensation offer (mentioned by 35.2 percent to
0.8 percent of the respondents), rather than that the compensa-
ion offer was considered insufficient or was perceived as a bribe.
hus, compensation measures may  prove ineffective when offered
o “hardcore opponents” – people who are confirmed opponents
f hosting a certain facility and who remain opposed regardless of
he compensation offered to them or to the local community. On
he other hand, host community compensation can be effective for
switchers” (Ferreira and Gallagher, 2010) or “movables” (Jenkins-
mith and Kunreuther, 2001) – people who do not really have an
xtreme preference against (or in favor of) the siting of a proposed
Please cite this article in press as: ter Mors, E., et al., The potential of h
Gas Control (2012), http://dx.doi.org/10.1016/j.ijggc.2012.07.002

acility and who may  become more supportive of the facility when
hey are offered some form of compensation in return.

2 In addition to the ‘benefits-first’ condition, the design also contained a condition
n which respondents learned about the three safety measures before the economic
ncentive was introduced (i.e. the ‘benefits-last’ condition). Results for this condi-
ion showed that the addition of the three safety measures alone let to a substantial
ncrease in facility acceptance for the four facilities compared to the situation in

hich no measures had been offered to respondents yet, indicating that safety mea-
ures were very much appreciated by the respondents. The subsequent addition of
he  economic incentive did not further increase acceptance, however. In fact, for
hree of the four facilities the acceptance rates dropped somewhat. According to
he authors, this finding is inconsistent with the idea in the compensation literature
hat compensation should be preceded by safety measures.
 PRESS
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2.5. Expansion versus greenfield sites

Another factor that may  codetermine the effectiveness of com-
pensation is whether it is offered in return for hosting a new facility
(i.e. a greenfield site) or for the extension of an existing facility
(i.e. an expansion site) (Carnes et al., 1982; Ferreira and Gallagher,
2010; Himmelberger et al., 1991). In their research in the context
of siting waste disposal infrastructure (i.e. a landfill or incinerator),
Ferreira and Gallagher (2010) examined how four communities in
Ireland responded to compensation offers. Two of the communities
were in the pre-construction planning phase and can be consid-
ered greenfield sites. The other two communities can be considered
expansion sites as the community had already lived with waste dis-
posal infrastructure for a number of years and were now facing the
possibility of facility expansion. The results of the study showed
that acceptance of a community compensation offer (and thus the
facility) was  slightly higher in the case of expansion sites than in
the case of greenfield sites (with acceptance rates of 22.0 percent
versus 19.8 percent for the extended landfill compared to the new
landfill, and acceptance rates of 16.6 versus 8.7 percent for the
extended incinerator compared to the new incinerator). Thus, this
study provides some initial evidence that host community compen-
sation may  be more effective in expansion sites than in greenfield
sites.

2.6. Community versus individual compensation

Sorensen et al. (1984) argue that compensation must serve to
correct problems perceived by the host community and, hence,
should be applied at the community level rather than at the indi-
vidual level. This is because individual incentives typically are too
narrowly focused to address broader community-level problems
and are more likely viewed as mere bribes. We  do not know of
empirical research that has explicitly examined this claim, but
some studies (Ferreira and Gallagher, 2010; Jenkins-Smith and
Kunreuther, 2001; Kunreuther et al., 1990) do offer insights into
this matter more implicitly. The results of the studies are mixed,
however, with some studies being supportive of this claim by
Sorensen and colleagues, and other studies pointing in the oppo-
site direction. In the study reported by Kunreuther et al. (1990),
compensation at the community level seemed to be more effec-
tive than individual compensation. That is, people’s willingness
to accept a nuclear waste repository did not increase when com-
pensation in the form of annual rebates to individual households
was offered in return for hosting the facility, but it did increase
(from 24.3 to 33.5 percent) when the compensation offer concerned
community grants. Jenkins-Smith and Kunreuther (2001) on the
other hand, found that individual compensation in the form of tax
rebates as well as community-level compensation in the form of
grants to the local government was considered equally inappro-
priate. Finally, Ferreira and Gallagher (2010) found that residents
preferred individual financial compensation over community-level
compensation (payment for sports facilities) when it came to the
siting of a new landfill, while they preferred community-level com-
pensation over individual financial compensation when it came to
hosting an incinerator. Overall, there is no conclusive empirical evi-
dence for the suggestion that community-level compensation is
more effective than individual-level compensation.

3. Future directions in compensation research
ost community compensation in facility siting. Int. J. Greenhouse

The studies discussed in the previous section indicate that while
host community compensation is no panacea for solving siting
controversies, it does have the potential to increase local accep-
tance of new or extended facilities. We  have identified a number of

dx.doi.org/10.1016/j.ijggc.2012.07.002
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actors that influence whether or not host community compensa-
ion is effective, but it is also clear that more research on these
nd other potentially influential factors is needed. We  note some
pecific suggestions and directions for future research below.

.1. Research needed to understand why and when host
ommunity compensation is effective

In most cases, there is no empirical answer to the question
f why a certain factor in compensation, or a certain compensa-
ion measure, decreases (or sometimes increases) opposition to a
ertain facility. In other words, the psychological processes under-
ying the effects of compensation on local acceptance of a facility
ave remained relatively unclear. We  think experimental (survey)
esearch is needed (and best suited) to provide empirical evidence
or why and when host community compensation is effective or
ot. Studies with an experimental design, like the studies by Claro
2007) and Jenkins-Smith and Kunreuther (2001),  allow for causal
nferences and are, therefore, particularly well-suited to determine

hy a compensation offer is rejected or accepted by the public
instead of merely recording that the offer is rejected or accepted)
nd to determine the psychological processes involved (Terwel
t al., 2011). Experiments further are an excellent method to shed
ight on possible interaction effects between two or more factors
meaning that the effect of one factor in compensation on public
upport for a facility – for example the type of compensation offered

 may  depend on the level of another factor; for example, whether
he facility under consideration is a greenfield or expansion site).

In future compensation research, it is also important to include
ore explicit measures of process (i.e. mediating) variables. The

ependent variable in most studies is people’s willingness to accept
he development of a local facility (or their ratings of the perceived
ppropriateness of specific compensation measures), and process
ariables are seldom measured. In fact, in the compensation lit-
rature, the bribe-effect is the only explanation for reactions to
ost community compensation that has received significant empir-

cal support (e.g. Claro, 2007). Other possible explanations have
eceived little attention (see Section 2.1). Moreover, it would be
orthwhile to consider other potentially explanatory variables,

uch as perceived procedural and distributive fairness, trust in the
arties involved, and perceived risks associated with the facility
e.g. risks to the environment, human health and safety, noise).
hese variables tend to be related to local acceptance of facili-
ies (Brunsting et al., 2011; Rogers, 1998; Terwel and Daamen,
012; Terwel et al., 2012; Wolsink and Devilee, 2009), and may
e positively or negatively affected by the introduction of compen-
ation measures. This is consistent with Gregory et al. (1991) who
xplained that compensation measures may  have both direct and
ndirect effects. A compensation measure (e.g. compensation for
roperty value losses) may  positively affect people’s perceptions of
he siting procedure (e.g. enhance perceptions of equity and care),
ut at the same time it can negatively affect perceptions of other
spects (e.g. it may  signal that the proposed facility is risky). We
ould expect that the net effect of compensation on each of these

spects determines whether acceptance of facilities is enhanced,
iminished, or remains the same in response to a compensation
easure. Thus, the inclusion of process variables can provide a
ore complete picture of why and when compensation measures
ork, fail, or have no (net) effect on the acceptance of facilities by
ost communities.

Furthermore, some of the studies reported in the present review
ave examined the reactions of local residents to ‘real’ facility pro-
Please cite this article in press as: ter Mors, E., et al., The potential of h
Gas Control (2012), http://dx.doi.org/10.1016/j.ijggc.2012.07.002

osals (e.g. Ferreira and Gallagher, 2010; Kunreuther et al., 1990),
hile other studies are more theoretical in nature and use hypo-

hetical siting proposals and/or non-local residents as participants
e.g. Jenkins-Smith and Kunreuther, 2001; Mansfield et al., 2002).
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More onsite studies are required to show whether the results of
previous studies generalize to actual host communities, and to
cross-validate that how people respond to compensation offers
in survey settings corresponds with how they react in real life.
Moreover, onsite research offers the opportunity to examine the
role of “social site characteristics” (Bradbury, 2011; Hammond and
Shackley, 2010; Wade and Greenberg, 2009) – such as local eco-
nomic conditions, experience with industry, or whether there is a
history of royalty payments for property rights – in people’s reac-
tions to host community compensation. The social and economic
fit of a project and the resulting responses to compensation may
vary at the micro level (e.g. between two communities in the same
state), as well as at the macro level (e.g. between states, between
developed and developing countries). At the macro level – aside
from variations in social and economic fit – cultural, legal and polit-
ical differences may  come into play and affect the effectiveness of
compensation.

When it comes to applied research among local residents, it
would be insightful to monitor how the public perception (and
acceptance) of compensation develops over time. Responses to
compensation measures may  change over time or may  depend on
the phase a project is in (cf. fluctuations in public perception of wind
farms over time; Devine-Wright, 2005). For instance, local residents
may  resent cash offers during the siting phase, but consider this
type of compensation more appropriate once it has been decided
that the facility will be sited in their own  community (cf. Ferreira
and Gallagher, 2010; Frey et al., 1996). In this regard, it is notewor-
thy that compensation has a temporal dimension: It may be offered
at the time a facility is proposed, once the facility is already in use
and operating smoothly, and/or after a negative event has occurred
(Gregory et al., 1991). To the best of our knowledge, there are no
quantitative, longitudinal studies in the compensation literature
yet.

Finally, the way in which compensation measures are deter-
mined and introduced in real life may  differ from how such
measures are presented in the research discussed in Section 2 of
this paper. In most studies, people learn about a proposed local
facility and are presented with a compensation offer that comes
directly from the owner of the proposed facility or from the govern-
ment. In real life, however, compensation measures are sometimes
decided in consultation with local authorities and/or public rep-
resentatives (e.g. in Europe) or are negotiated between landmen
and property owners (e.g. in the United States). As a result, there
can be a discrepancy between the outcome of these negotiations
and the compensation measures that the public would prefer. So,
in addition to identifying public preferences, it would be informa-
tive to examine compensation preferences among the other parties
involved (e.g. samples of local politicians, public representatives,
property owners, landmen, companies), to see how these parties
think of host community compensation in general, and to deter-
mine whether the ideas of project developers correspond with the
perceptions and preferences of the local public.

In relation to the above, previous compensation studies were
not always clear about the specific aim or function of the compen-
sation measure (e.g. whether it served to mitigate or compensate
potential problems or costs, or merely represented some kind of
reward for the local community). The absence of such informa-
tion leaves room for interpretation by respondents. That is to say,
the perceived harms associated with a proposed facility may  differ
between respondents and so may  their interpretations and percep-
tions of identical compensation measures (cf. Carnes et al., 1982;
Schively, 2007; Sorensen et al., 1984). For instance, if explicit infor-
ost community compensation in facility siting. Int. J. Greenhouse

mation about the function of compensation is missing, some may
interpret compensation in the form of the built of a new hospital
as a reward (i.e. as an additional community service). Others, how-
ever, may  interpret the hospital as a mitigation measure (i.e. as a

dx.doi.org/10.1016/j.ijggc.2012.07.002
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for an adverse event occurring (Trabucchi et al., 2010). To date,
however, there is no empirical research that has addressed the
question of whether (and under which conditions) host community
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esponse to the increased health risks resulting from the facility).
ow people perceive the built of the new hospital is likely to affect

he effectiveness and perceived appropriateness of this compensa-
ion offer. In a similar vein, monetary payments may  be considered

ore appropriate (and less likely seen as a bribe) when it is speci-
ed that the payment is offered to compensate for noise nuisance
s a result of a proposed facility and may  be used to install noise
educing measures (as compared to when the payment is not linked
o a specific harm caused by the facility). As such, specifying the aim
f a compensation measure may  increase or decrease the effective-
ess of compensation and thus represents an interesting factor to
onsider in future research.

.2. Other factors to consider in future research

In our literature review, we have identified several factors that
ay  influence whether or not offering compensation to potential

ost communities will be an effective strategy to foster public sup-
ort for local facilities. Some of these factors have been examined
ather systematically (e.g. the relative effectiveness of monetary
ersus non-monetary compensation; the perceived riskiness of a
acility), but others (e.g. community versus individual compensa-
ion) require more empirical support to become more than just

 ‘theory’ of compensation. Further, even with respect to factors
hat have been relatively well researched, there remain questions
o be answered regarding boundary conditions and underlying
sychological processes. For example, it would be interesting to
ystematically compare the effectiveness of different types of
on-monetary compensation, instead of looking at the relative
ffectiveness of direct monetary versus in-kind/public goods com-
ensation.

In addition to the factors described in Section 2, we  can think
f many other potentially relevant factors to consider in future
esearch, including:

(a) Timing.  How people react to compensation offers may  depend
on when in the siting process the compensation is offered to the
host community. That is to say, identical compensation mea-
sures may  well evoke different reactions at different stages in
the siting process (e.g. before versus after a siting decision has
been made).

b) Communicated aim. Specifying the aim of a compensation
measure may  increase or decrease the effectiveness of com-
pensation. For instance, monetary payments may  only be
considered as appropriate (and less likely seen as a bribe) when
it is communicated that these are offered and may  be used to
address issues such as noise nuisance. The absence of such infor-
mation leaves room for individual interpretation (see Section
3.1)

(c) A single measure versus a package of measures. Offering a package
that contains different types of compensation measures may
be more effective than offering a single incentive (cf. Sorensen
et al., 1984). More so than single measures, packages have the
potential to address a variety of concerns that people may  have
with hosting a facility in their community.

d) Who  offers the compensation.  Compensation may  be offered by
different parties (e.g. the owner or developer of the facility,
the national government). Which party offers compensation is
likely to affect how people respond to such offers. For instance,
offers by trusted parties are probably more effective and con-
sidered more appropriate than offers made by companies or
institutions that people do not trust.
Please cite this article in press as: ter Mors, E., et al., The potential of h
Gas Control (2012), http://dx.doi.org/10.1016/j.ijggc.2012.07.002

e) Citizen participation in host fee negotiation. The opportunity
for the host community to participate in the design and form
of compensation measures – as opposed to one-way com-
pensation offers by facility developers – may  enhance the
 PRESS
nhouse Gas Control xxx (2012) xxx–xxx

effectiveness of compensation. Negotiated compensation is
more likely to address the needs and concerns of potential host
communities than unilateral bids (cf. Aitken, 2010; Carnes et al.,
1982; Sorensen et al., 1984).

(f) Institutionalized versus voluntary compensation.  In some coun-
tries, the offering of local benefits to host communities is
routine and grounded in legislative and administrative frame-
works, as opposed to a voluntary action undertaken by facility
developers. The effectiveness of compensation measures may
be greater (and perceived less as a bribe) when residents of
host communities feel that compensation offers are a standard
feature of facility siting (as compared to when the facility devel-
oper engages in voluntary payments to the community in an
attempt to avoid or reduce local opposition) (Aitken, 2010).

(g) Perceived legitimacy of a facility.  The potential of compensation
measures may  be greater when the host community agrees that
the proposed facility is needed and that there are no alterna-
tive locations that are better suited to host the facility than their
own residential area (cf. Jenkins-Smith and Kunreuther, 2001;
Kunreuther et al., 1991), compared to when the host commu-
nity considers the proposed facility illegitimate.

4. Host community compensation and CCS

Preventing or overcoming public opposition is a major challenge
for the siting of CCS facilities. By now, several CCS development
projects in both Europe and the United States have suffered from
a lack of public support (Dütschke, 2011; Markusson et al., 2011;
Terwel et al., 2012). For instance, the Barendrecht CO2 storage
project in the Netherlands encountered significant public opposi-
tion and this was part of the reason why it was eventually decided
to cancel the project (Terwel et al., 2012). As with the siting of other
types of facilities, a problem with the siting of (onshore) CCS facili-
ties is that the perceived risks and impacts of such facilities are local
(e.g. risks to health and safety, declines in property value), while the
main benefits are at the national or global level (i.e. reductions in
CO2 emissions to meet national standards and to address global cli-
mate change). Host community compensation may help to create
a fairer distribution of risks and benefits, and in this way has the
potential to increase public acceptance of CCS facilities.

The possibility of host community compensation has been
explicitly and implicitly recognized in the CCS literature (Brunsting
et al., 2011; Kuijper, 2011; Markusson et al., 2011; Shackley
et al., 2006, 2009; Upham and Roberts, 2011; Van Alphen et al.,
2007). Further, from focus group research, interviews with local
stakeholders, and observations at actual sites, there are indica-
tions that the public is interested in considering and discussing
the idea of host community compensation (Ashworth et al.,
2010; Bradbury et al., 2009; Ha-Duong et al., 2011; Hund and
Greenberg, 2011).3 In addition, there is already a considerable
list of compensation measures that have been considered and/or
applied in various CCS development projects (e.g. Barendrecht,
FutureGen, Ketzin, Lacq, Otway). These measures include (but are
not limited to) landowner compensation, property value guar-
antees, community development initiatives (e.g. the build of
a visitor/education centre), and trust funds. Also, mechanisms
have been discussed that may  help to determine the money
required in CCS projects to compensate for harm or impacts
ost community compensation in facility siting. Int. J. Greenhouse

3 An anonymous reviewer pointed out that there also is anecdotal evidence in the
context of CCS-related technologies (e.g. the development of shale gas and EOR) that
the public might be willing to take compensation offers into consideration.

dx.doi.org/10.1016/j.ijggc.2012.07.002
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ompensation can actually help prevent or solve CCS siting contro-
ersies. Research on this topic is clearly needed. In the remainder
f this article, we explore the potential of host community
ompensation in a CCS siting context by considering CCS in rela-
ion to some of the compensation factors discussed in the previous
ections.

As discussed earlier in this article, compensation measures are
ore likely to raise the acceptability of facilities when the per-

eived riskiness of a facility is low or intermediate (e.g. in case of a
andfill for municipal waste) than when it is high (e.g. in case of a
igh-level nuclear waste repository). This raises the question where
e should locate CCS facilities on this perceived risk dimension.
here in the eyes of experts specific CCS developments impose
inimal risk for the local public, this is often not how the lay pub-

ic perceives it. Based on previous research, we expect that in many
ases and in particular for onshore storage of CO2, the (local) pub-
ic will perceive specific CCS projects as riskier than assessed by
xperts (Kuijper, 2011; Palmgren et al., 2004; Terwel et al., 2012;
pham and Roberts, 2011). Psychometric studies on risk percep-

ion – which focus on the public’s view of potential hazards – have
ound two dimensions underlying individual risk perceptions of
otential hazards: ‘unknown’ and ‘dread’ The ‘unknown’ dimen-
ion is defined by aspects such as ‘unknown to the exposed’ and
unknown to science’. The ‘dread’ dimension is defined by aspects
uch as ‘severity of consequences’, ‘dread’, and ‘catastrophic poten-
ial’ (Fischhoff et al., 1978; Lindell and Earle, 1983; Slovic, 1987;
okushige et al., 2007a, b; Vlek and Stallen, 1981). Fischhoff et al.
1978), for instance, found that nuclear power scored high on both
imensions and was perceived as highly risky.

Singleton et al. (2009) compared the perceived risk of CO2 stor-
ge to 14 other energy and environmental hazards in Slovic’s (1987)
sychometric framework. In their work they argue that CO2 stor-
ge will be seen as less risky than radioactive waste, because it will
core clearly lower on the ‘dread’ dimension and somewhat more
avorable on the ‘unknown’ dimension. Based on their comparison
ith the other energy and environmental hazards, Singleton et al.

2009) further contend that the risks of CO2 storage projects are
likely to eventually be considered no worse than existing fossil
uel energy technologies” (p. 100). At the same time, they recog-
ize that in the eyes of the public CO2 storage is a new technology
ith risks unknown to science, and that field tests and a good safety

ecord are needed to improve the public’s perception of risk from
CS technologies. A survey conducted by Tokushige et al. (2007a)

ndeed showed that Japanese university students perceived CO2
torage as less risky than geological disposal of high-level radioac-
ive waste, and that CO2 storage scored more favorably on both the
unknown’ and ‘dread’ dimension of risk.4 Finally, an extensive sur-
ey by Sharp et al. (2009) revealed that members of the Canadian
ublic rated geological disposal of CO2 as less risky than common
nergy technologies such as normal oil and gas industry operations,
uclear power, and coal burning power plants (with mean scores

or a national and a regional sample of just over 4 on a scale ranging
Please cite this article in press as: ter Mors, E., et al., The potential of h
Gas Control (2012), http://dx.doi.org/10.1016/j.ijggc.2012.07.002

rom 1 = not at all risky to 7 = extremely risky).
Based on the analysis by Singleton et al. (2009) and the findings

f Tokushige et al. (2007a) and Sharp et al. (2009),  we might expect

4 Respondents in this survey – who overall had little knowledge about geological
torage of CO2 prior to participation in the study – answered ten questions con-
erning their risk perceptions of geological storage of CO2. Results showed scores
lose  to the midpoint of the scale for questions concerning ‘dread’, ‘severity of con-
equences’ and ‘observability’ (with mean scores of 4.12–4.39 on a scale that ranged
rom 1 to 7, with higher scores indicating a higher risk perception). In addition,
esults showed scores more in the direction of the end of the scale for questions
oncerning ‘avoidance of death risk’ and ‘newness’ (with mean scores of 5.45 and
.89, respectively). These findings were largely replicated in a follow-up study by
okushige et al. (2007b).
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a CO2 storage project to be located somewhere in the middle of the
perceived risk scale.5 This implies that host community compensa-
tion might be effective when siting CO2 storage projects. However,
the type of compensation offered likely matters here. When the
local public expresses (mild) concern about the potential conse-
quences of a local CO2 storage facility for health, safety, and the
environment, compensation offers that are completely unrelated
to these public concerns are likely to be considered inappropri-
ate and may be perceived as bribery. In this context, the offering
of ‘rewards’ alone (e.g. direct monetary payments, the creation of
local jobs, community development in the form of the construc-
tion of a community centre) may  not be very effective. We  would
expect that ‘rewards’ as part of a compensation package could work,
though. For instance, the built of a community centre could be com-
bined with measures that serve to mitigate or compensate (actual
or perceived) costs arising from the construction or operation of
a CCS facility (e.g. property value guarantees, a contingency fund).
Such compensation packages address public concerns and will less
likely give the impression that local residents are being ‘bought
off’. What seems important when offering compensation to host
communities is that there is a proper fit between the compensa-
tion offer and local needs and concerns. To create this fit, it may  be
good to discuss and negotiate the design and form of compensation
packages with representatives of the (potential) host community.

An important precondition that should be met  before fruitful
negotiations about host community compensation can take place
is that there is shared recognition of the aim and legitimacy of a
proposed local CCS development. This is a challenge for many CCS
projects. Public awareness of CCS in general and of specific CCS
projects is still low, and the knowledge that is needed to under-
stand the purpose and necessity of CCS developments is lacking
(European Commission, 2011; Oltra et al., 2010; Sharp et al., 2009).
This lack of knowledge likely causes people to question the legiti-
macy of a CCS project. As such, the question of ‘Why CCS?’ needs to
be addressed before negotiations about host community can take
place. In a similar vein, an answer to the question ‘Why here?’ is
needed. Members of a potential host community are likely to be
reluctant to discuss compensation and to accept hosting a CCS facil-
ity when they are not convinced that their own  residential area is
best suited to host the facility (or when they believe that there are
viable alternative options). Proper and transparent criteria for site
selection are key here, and should be accompanied with commu-
nication about the aims of a CCS development and the procedures
followed.

In sum, as long as the questions ‘why CCS’ and ‘why here’
remain unanswered, there is little ground for discussing compen-
sation packages with members of a potential host community. A
way out of this impasse is to opt for voluntary CCS site selection
procedures, where negotiations about compensation are part of
the site selection process, and compensation is discussed along
with other preconditions for siting (cf. the FutureGen project in IL;
Hund and Greenberg, 2011; Markusson et al., 2011). Negotiations
about compensation at an early stage of the siting process may
ost community compensation in facility siting. Int. J. Greenhouse

also have the advantage that local residents have not yet made up
their mind about the facility. This is important, because people then
will be more open to consider compensation offers (cf. ‘switchers’

5 This classification of CO2 storage being somewhere in the middle of the risk
dimension scale – and not at the extreme risky side – may not apply to all CCS
projects, given the large range of possible projects and storage locations. It should
further be noted that Slovic’s (1987) psychometric framework is based on risk per-
ceptions of the general public (not residents near concrete potential facility sites),
and that this is also the case for findings reported by Shackley et al. (2009) and
Tokushige et al. (2007a). Further, Singleton et al. (2009) – who compared CO2 storage
to Slovic’s 14 potential hazards – estimated the perceived riskiness of CO2 storage
and did not collect risk perception data on this potential hazard.

dx.doi.org/10.1016/j.ijggc.2012.07.002
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r ‘movables’ in Ferreira and Gallagher, 2010; Jenkins-Smith and
unreuther, 2001), as compared to the situation where CCS projects
re already controversial and face strong local opposition (i.e. when

 large proportion of local resident are ‘hardcore opponents’).

. Conclusion

A typical problem with facility siting is that facilities poten-
ially impose harm on the host community, while the benefits of
acilities are usually non-local. This applies to carbon capture and
torage (CCS) facilities as well. The introduction of host community
ompensation may  be used as a strategy to address this imbalance
etween local burdens and benefits and to increase public accep-
ance. To date, however, there is no empirical research that has
xamined the effectiveness of host community compensation in

 CCS context. In this article, we have reviewed the broader lit-
rature on host community compensation as a first step towards
nderstanding why and when host community compensation may
elp prevent or solve CCS facility siting controversies. Based on
he literature available, we have identified several factors that may
odetermine the effectiveness of host community compensation,
ncluding the type of compensation offered (i.e. monetary versus
on-monetary compensation), the perceived riskiness of the pro-
osed facility, whether it concerns a new facility or an extension of
n existing facility, and the initial local opinion about the proposed
acility (i.e. the distribution of ‘hardcore opponents’ and ‘mov-
bles’ in the potential host community). Further, in terms of future
esearch, we have argued that additional experimental and onsite
esearch is needed to better understand why and when compen-
ation works. In addition, we have suggested several other factors
hat may  affect how members of the local public respond to com-
ensation offers. On the basis of our review, we conclude that while
ost community compensation is no panacea, it can help to prevent
r solve facility siting controversies. This most likely also holds true
or the siting of CCS facilities, but research is needed to confirm the
otential of host community compensation in the specific context
f CCS.

ole of the funding source

This work has been carried out in the context of the CATO-2
rogram. CATO-2 is the Dutch national research program on CO2
apture and storage technology (CCS). Work Package 5.1 of this pro-
ram focuses on local public perception, and, among other things,
ims to examine the effectiveness of host community compen-
ation in CCS facility siting. The CATO-2 program is financially
upported by the Dutch Government (Ministry of Economic Affairs)
nd the CATO-2 consortium parties.

eferences

itken, M.,  2010. Wind power and community benefits: challenges and opportuni-
ties. Energy Policy 38, 6066–6075.

shworth, P., Rodriguez, S., Miller, A., 2010. Case study of the CO2CRC Otway
Project. CSIRO research report. <http://www.csiro.au/Organisation-Structure/
Divisions/Earth-Science–Resource-Engineering/Otway-case-study.aspx>.

acot, H., Bowen, T., Fitzgerald, M.R., 1994. Managing the solid waste crisis: exploring
the link between citizen attitudes, policy incentives, and siting landfills. Policy
Studies Journal 22, 229–244.

radbury, J., 2011. Public engagement in CCS: analysis of six U.S. projects. In: Paper
Presented at InCluESEV International Workshop, London, UK.

radbury, J., Ray, I., Peterson, T., Wade, S., Wong-Parodi, G., Feldpausch, A., 2009. The
role of social factors in shaping public perceptions of CCS: results of multi-state
focus group interviews in the U.S. Energy Procedia 1, 4665–4672.
Please cite this article in press as: ter Mors, E., et al., The potential of h
Gas Control (2012), http://dx.doi.org/10.1016/j.ijggc.2012.07.002

runsting, S., Upham, P., Dütschke, E., De Best Waldhober, M.,  Oltra, C., Desbarats,
J., Riesch, H., Reiner, D., 2011. Communicating CCS: applying communications
theory to public perceptions of carbon capture and storage. International Journal
of  Greenhouse Gas Control 5, 1651–1662.
 PRESS
nhouse Gas Control xxx (2012) xxx–xxx

Carnes, S.A., Copenhaver, E.D., Reed, J., Soderstrom, J.H., Sorenson, J.H., Peelle, E.,
Bjornstad, D.J., 1982. Incentives and the Siting of Radioactive Waste Facilities
(ORNL–5880). Oak Ridge National Laboratory, Oak Ridge, TN.

Carnes, S.A., Copenhaver, E.D., Sorensen, J.H., Soderstrom, E.J., Reed, J.H., Bjornstad,
D.J., Peelle, E., 1983. Incentives and nuclear waste siting: prospects and con-
straints. Energy Systems and Policy 7, 323–351.

Claro, E., 2007. Exchange relationships and the environment: the acceptability of
compensation in the siting of waste disposal facilities. Environmental Values
16, 187–208.

Devine-Wright, P., 2005. Beyond NIMBYism: towards an integrated framework for
understanding public perceptions of wind energy. Wind Energy 8, 125–139.

Dütschke, E., 2011. What drives public acceptance—comparing two cases from
Germany. Energy Procedia 4, 6234–6240.

Elster, J., 1992. Local Justice: How Institutions Allocate Scarce Goods and Necessary
Burdens. Russell Sage Foundation, New York.

European Commission, 2011. Special Eurobarometer 364: public aware-
ness and acceptance of CO2 capture and storage. Research report.
<http://ec.europa.eu/public opinion/archives/ebs/ebs 364 en.pdf>.

Ferreira, S., Gallagher, L., 2010. Protest responses and community attitudes toward
accepting compensation to host waste disposal infrastructure. Land Use Policy
27,  638–652.

Field, P., Raiffa, H., Susskind, L., 1996. Risk and justice: rethinking the concept of
compensation. Annals of the American Academy of Political and Social Science
545, 156–164.

Fischhoff, B., Slovic, P., Lichtenstein, S., Read, S., Combs, B., 1978. How safe is safe
enough? A psychometric study of attitudes towards technological risks and
benefits. Policy Sciences 9, 127–152.

Frey, B.S., Oberholzer-Gee, F., 1997. The cost of price incentives: an empirical analysis
of  motivation crowding-out. American Economic Review 87, 746–755.

Frey, B.S., Oberholzer-Gee, F., Eichenberger, R., 1996. The old lady visits your back-
yard: a tale of morals and markets. Journal of Political Economy 104, 1297–1313.

Gerrard, M.B., 1994. Whose Backyard, Whose Risk: Fear and Fairness in Toxic and
Nuclear Waste Siting. The MIT Press, Cambridge.

Gregory, R., Kunreuther, H., Easterling, D., Richards, K., 1991. Incentives policies to
site hazardous waste facilities. Risk Analysis 11, 667–675.

Groothuis, P.A., Groothuis, J.D., Whitehead, J.C., 2008. Green vs. green: measuring
the compensation required to site electrical generation windmills in a viewshed.
Energy Policy 36, 1545–1550.

Ha-Duong, M.,  Gaultier, M.,  deGuillebon, B., 2011. Social aspects of Total’s
Lacq CO2 capture, transport and storage pilot project. Energy Procedia 4,
6263–6272.

Hammond, J., Shackley, S., 2010. Towards a public communication and engagement
strategy for carbon dioxide capture and storage projects in Scotland: a review of
research findings, CCS project experiences, tools, resources and best practices.
Working paper: SCCS 2010-08.

Himmelberger, J.J., Ratick, S.J., White, A.L., 1991. Compensation for risks: host
community benefits in siting locally unwanted facilities. Environmental Man-
agement 15, 647–658.

Hund, G., Greenberg, S.E., 2011. Dual-track CCS stakeholder engage-
ment: lessons learned from FutureGen in Illinois. Energy Procedia 4,
6218–6225.

Jenkins-Smith, H., Kunreuther, H., 2001. Mitigation and benefits measures as policy
tools for siting potentially hazardous facilities: determinants of effectiveness
and appropriateness. Risk Analysis 21, 371–382.

Krupnick, A.J., Cropper, M.L., 1992. The effect of information on health risk valua-
tions. Journal of Risk and Uncertainty 5, 29–48.

Kuijper, M.,  2011. Public acceptance challenges for onshore CO2 storage in Baren-
drecht. Energy Procedia 4, 6226–6233.

Kunreuther, H., Easterling, D., 1996. The role of compensation in siting hazardous
facilities. Journal of Policy Analysis and Management 15, 601–622.

Kunreuther, H., Easterling, D., Desvousges, W.,  Slovic, P., 1990. Public attitudes
toward siting a high-level nuclear waste repository in Nevada. Risk Analysis
10, 469–484.

Kunreuther, H., Fitzgerald, K., Aarts, T.D., 1993. Siting noxious facilities: a test of the
facility siting credo. Risk Analysis 13, 301–318.

Kunreuther, H., Susskind, L., Aarts, T.D., 1991. The facility siting credo: guide-
lines for an effective facility siting process. <http://web.mit.edu/publicdisputes/
practice/credo.html>.

Lindell, M.K., Earle, T.C., 1983. How close is close enough: public perceptions of the
risks of industrial facilities. Risk Analysis 3, 245–253.

Mansfield, C., Van Houtven, G.L., Huber, J., 2002. Compensating for public harms:
why public goods are preferred to money. Land Economics 78, 368–389.

Markusson, N., Ishii, A., Stephens, J.C., 2011. The social and political complexities of
learning in carbon capture and storage demonstration projects. Global Environ-
mental Change 21, 293–302.

O’Hare, M.,  Bacow, L., Sanderson, D., 1983. Facility Siting and Public Opposition. Van
Nostrand Reinhold, New York.

Oltra, C., Sala, R., Sola, R., Di Masco, M.,  Rowe, G., 2010. Lay perceptions of carbon
capture and storage technology. International Journal of Greenhouse Gas Control
4,  698–706.

Palmgren, C.R., Morgan, M.G., Bruine de Bruin, W.,  Keith, D.W., 2004. Initial public
ost community compensation in facility siting. Int. J. Greenhouse

mental Science and Technology 38, 6441–6450.
Portney, K.E., 1985. The potential of the theory of compensation for mitigating public

opposition to hazardous-waste treatment facility siting: some evidence from 5
Massachusetts communities. Policy Studies Journal 14, 81–89.

dx.doi.org/10.1016/j.ijggc.2012.07.002
http://www.csiro.au/Organisation-Structure/Divisions/Earth-Science--Resource-Engineering/Otway-case-study.aspx
http://www.csiro.au/Organisation-Structure/Divisions/Earth-Science--Resource-Engineering/Otway-case-study.aspx
http://ec.europa.eu/public_opinion/archives/ebs/ebs_364_en.pdf
http://web.mit.edu/publicdisputes/practice/credo.html
http://web.mit.edu/publicdisputes/practice/credo.html


 ING Model
I

f Gree

P

R

S

S

S

S

S

S
S

T

T

ARTICLEJGGC-665; No. of Pages 9

E. ter Mors et al. / International Journal o

ortney,  K.E., 1991. Siting Hazardous Waste Facilities: The NIMBY Syndrome. Auburn
House, New York.

ogers, G.O., 1998. Siting potentially hazardous facilities: what factors impact per-
ceived and acceptable risk? Landscape and Urban Planning 39, 265–281.

chively, C., 2007. Understanding the NIMBY and LULU phenomena: reassessing our
knowledge base and informing future research. Journal of Planning Literature
21, 255–266.

hackley, S., Mander, S., Reiche, A., 2006. Public perceptions of under-
ground coal gasification in the United Kingdom. Energy Policy 34,
3423–3433.

hackley, S., Reiner, D., Upham, P., de Coninck, H., Sigurthorsson, G., Anderson, J.,
2009. The acceptability of CO2 capture and storage (CCS) in Europe: an assess-
ment of the key determining factors: Part 2. The social acceptability of CCS
and the wider impacts and repercussions of its implementation. International
Journal of Greenhouse Gas Control 3, 344–356.

harp, J.D., Jaccard, M.K., Keith, D.W., 2009. Anticipating public attitudes toward
underground CO2 storage. International Journal of Greenhouse Gas Control 3,
641–651.

ingleton, G., Herzog, H., Ansolabehere, S., 2009. Public risk perspectives on the geo-
logic storage of carbon dioxide. International Journal of Greenhouse Gas Control
3,  100–107.

lovic, P., 1987. Perception of risk. Science 236, 280–285.
orensen, J.H., Soderstrom, J., Carnes, S.A., 1984. Sweet for the sour: incentives in

environmental mediation. Environmental Management 8, 287–294.
erwel, B.W., Daamen, D.D.L., 2012. Initial public reactions to carbon capture

and  storage (CCS): differentiating general and local views. Climate Policy 12,
Please cite this article in press as: ter Mors, E., et al., The potential of h
Gas Control (2012), http://dx.doi.org/10.1016/j.ijggc.2012.07.002

288–300.
erwel, B.W., Harinck, F., Ellemers, N., Daamen, D.D.L., 2011. Going beyond the prop-

erties of CO2 capture and storage (CCS) technology: how trust in stakeholders
affects public acceptance of CCS. International Journal of Greenhouse Gas Control
5,  181–188.
 PRESS
nhouse Gas Control xxx (2012) xxx–xxx 9

Terwel, B.W., Ter Mors, E., Daamen, D.D.L., 2012. It’s not only about safety: beliefs
and  attitudes of 811 local residents regarding a CCS project in Barendrecht.
International Journal of Greenhouse Gas Control 9, 41–51.

Tokushige, K., Akimoto, K., Tomoda, T., 2007a. Public acceptance and risk–benefit
perception of CO2 geological storage for global warming mitigation in Japan.
Mitigation and Adaptation Strategies for Global Change 12, 1237–1251.

Tokushige, K., Akimoto, K., Tomoda, T., 2007b. Public perceptions on the accep-
tance of geological storage of carbon dioxide and information influencing the
acceptance. International Journal of Greenhouse Gas Control 1, 101–112.

Trabucchi, C., Donlan, M.,  Wade, S., 2010. A multi-disciplinary framework to mon-
etize financial consequences arising from CCS projects and motivate effective
financial responsibility. International Journal of Greenhouse Gas  Control 4,
388–395.

Upham, P., Roberts, T., 2011. Public perceptions of CCS: emergent themes in pan-
European focus groups and implications for communications. International
Journal of Greenhouse Gas Control 5, 1359–1367.

Van Alphen, K., Van Voorst tot Voorst, Q., Hekkert, M.P., Smits, R.E.H.M., 2007. Soci-
etal acceptance of carbon capture and storage technologies. Energy Policy 35,
4368–4380.

Viscusi, W.K., Magat, W.A., Huber, J., 1991. Pricing environmental health risks: survey
assessments of risk–risk and risk–dollar trade-offs for chronic bronchitis. Journal
of  Environmental Economics and Management 21, 32–51.

Vlek, C., Stallen, P.J., 1981. Judging risks and benefits in the small and in the large.
Organizational Behavior and Human Performance 28, 235–271.

Wade, S., Greenberg, S., 2009. Afraid to start because the outcome is uncertain?
Social site characterization as a tool for informing public engagement efforts.
ost community compensation in facility siting. Int. J. Greenhouse

Energy Procedia 1, 4641–4647.
Wolsink, M., Devilee, J., 2009. The motives for accepting or rejecting waste infrastruc-

ture facilities. Shifting the focus from the planners’ perspective to fairness and
community commitment. Journal of Environmental Planning and Management
52, 217–236.

dx.doi.org/10.1016/j.ijggc.2012.07.002

	The potential of host community compensation in facility siting
	1 Introduction
	2 The effectiveness of host community compensation
	2.1 Monetary versus non-monetary compensation
	2.2 The size of the compensation offer
	2.3 Perceived risk of the facility
	2.4 Initial local opinions about proposed facilities
	2.5 Expansion versus greenfield sites
	2.6 Community versus individual compensation

	3 Future directions in compensation research
	3.1 Research needed to understand why and when host community compensation is effective
	3.2 Other factors to consider in future research

	4 Host community compensation and CCS
	5 Conclusion
	Role of the funding source
	References


