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Abstract

This paper builds on previous studies concernigmective public attitudes to new
technologies (Flynn et al., 2006; Bellaby et a04#2), which took risk perception of
hydrogen energy as a focus. It broadens the scbpevestigation to the wider
context of energy and environmental issues in wkiehdebate about alternative and
more sustainable forms of energy takes place. ticpéar, this paper attempts to
address the following questions:

« What are public values, beliefs, attitudes and tela towards energy and
environmental issues, in the UK and at internatiensel?

* What are the determinants of environmentally-frigndehaviours? Is there a
correlation between values, knowledge, beliefsceams and attitudes, and actual
behaviour?

* What are public attitudes and behaviour towardsiipeenergy technologies,
such as new and renewable energy, and other texjieslassociated with energy
and the environment?

To answer these questions, the paper reviews a biavage of studies comprising
academic studies published in specialised jourmaégket research studies, opinion
polls and surveys carried out at UK and internatidavel. The ultimate aim of this
review is to gain an understanding of whether, tanghat extent, public attitudes and
behaviour towards energy and environmental issnégechnologies are connected to
and may influence public attitudes towards hydrogg@an energy carrier.



1. Introduction

Recently, important issues about the future of gnsupplies have been increasingly
covered by the media and have gradually becomeityrimeas for public policy at
local, national and international scale.

Incontrovertible evidence points not only to thetfthat fossil fuels will eventually
become scarcer and more difficult to extract, blgoato the environmental
deterioration and profound global changes theycartesing, not to mention the geo-
political problems associated with the locationful reserves and their distribution
routes. However, it is still quite uncertain hovesl inescapable facts will be dealt
with.

As far as availability and security of energy suggplare concerned, countries across
the globe are investing massive resources andteftor find alternative energy
sources capable of meeting the ever-growing denodrdbveloped and developing
economies. In contrast to conventional fossil fullese new sources must also meet
environmental requirements, such as the preservatib eco-systems and the
reduction of greenhouse gas (GHG) emissions, whieh virtually unanimously
recognised as the culprit of global warming.

Governments are focusing especially on renewab&ggnsources, such as solar,
wind, wave, tidal and biomass, by developing resegrogrammes, strategic plans
and institutional mechanisms to encourage the sldfu of such alternative energy
technologies. Nuclear power is also receiving iaseel attention as a way of
producing emission-free electricity. At the sammej efforts are being put in the
development of technologies capable of mitigatimg threat of climate change, such
as Carbon Capture and Storage (CCS), associat&delecttricity production from
fossil fuels. New energy carriers, such as hydrogea also gaining prominence in
the wider debate about the future of energy. Hyenogould become a pivotal
element in a future energy infrastructure linkirenewable supplies with power
demand in a broad range of stationary, transpakipantable applications.

No single energy route is currently prevailing imetdebate and many different
scenarios and pathways are being proposed andsdestuMuch of the uncertainty
depends upon the difficulty of unlocking our so@stfrom the so-called “carbon
lock-in” (Unruh, 2000 and 2002) created by the psive presence of fossil fuels.
Switching to new energy sources requires the uninménd de-construction of a
whole set of technological, economic, social, pudit and cultural arrangements
which have become strongly embedded in the wayivee Although technological

feasibility and economic cost-effectiveness may dag ease off the taking up of
energy sources and carriers, prospective usensiding industrial and institutional

stakeholders and the general public, will undoultpthy a fundamental role.

As a consequence, it is useful to interrogate dvgseabout what public attitudes and
behaviours are, in current times, towards this whaihge of future energy options,
related technologies and associated environmesgaks. Attitudes towards a future
hydrogen economy cannot in fact be consideredalatien. If hydrogen were to be

introduced as an energy carrier, it would necelysag a part of a wider energy

system characterised by a multiplicity of primanersgy sources, infrastructures and
applications. Therefore, attitudes towards hydrogave to be necessarily placed in



the broader context of energy provision, consummptend its environmental
implications.

Along with individual preferences related to peveei costs and benefits, wider
concerns of cultural, political or moral nature mawptivate publics to support or
reject new technologies. This is particularly sfgaint when new, disruptive
technologies characterised by uncertainty are coede and for which expert
knowledge is pivotal and public awareness is lawtHe case of hydrogen energy,
public sensibilities towards problematic issues@umding the provision of energy
resources, the use of fossil fuels, and their $@cid environmental implications may
be particularly relevant. Trust has also been pdirib in several studies as a major,
though still under-recognised, determinant of puléisponses to new technologies.
Trust encompasses issues of responsibility for dbeurrence and direction of
innovation and technological change, control ovds ideployment, and
communication about new technologies.

By drawing upon recent research findings in thesaathe paper seeks to understand
whether environmental values and concerns, atstahel behaviour towards energy,

and issues related to trust and confidence in tidigpand private sector could shape

public responses to the introduction of hydrogemmgnergy carrier and fuel of the

future.

2. Public attitudes and behaviour towar ds ener gy and the environment in the UK

In recent years there has been a visible increafeemumber of studies addressing
public opinions, views and perceptions of varicesues surrounding energy and the
environment. Numerous studies have been conductéeloalf of public bodies, such
as Government Departments, and private compangggecelly utility companies.
The vast majority of these studies are based ogedlascale questionnaires, via
telephone, face-to-face or over the internet. Setudies consist also of qualitative
research work, such as focus groups or discussiegetings with members of the
public, usually conducted prior to the quantitatstgvey. Findings from qualitative
research are generally used to add depth and siébathe outcome of quantitative
analysis. Cross-comparisons are not always posdildeto the different focus and
research questions characterising each study, Hsasvdo the distinctive ways in
which similar questions are asked (i.e. promptedunoprompted answers) and
opinions elicited (i.e. use of different types aakes). This being said, it is still
possible in certain cases to identify general ten@s and patterns in public opinion.
This section is organised according to the themesrging from the literature review.

2.1 General concerns

When people are asked to name the most importsussor concerns affecting them,
usually energy and environmental issues do not appge be top-of-mind
preoccupations. In contrast, people appear to kslynooncerned about social issues,
such as crime, terrorism, health and education.



In a survey addressing public attitudes to qualftiife and the environment (DEFRA,
2001), only 10% of respondents put the environmenthe top three factors that
affect the quality of life, whereas health scorkd highest position. Environmental
problems that raised concerns are those linkedltotmn and noise from traffic.

A survey-based study of public attitudes towardsrgy and the environment in the
UK was carried out in September 2004 on a samp&f0 panellists (1,056 usable
responses) selected by YouGov, a company spenglisiinternet polling (Curry et
al., 2005). The study revealed that the environnmegenbt considered among the three
most important issues facing the UK in current smerceived global threats, such
as immigration and terrorisms, and social issugsné health and education)
received comparably more attention.

Similar findings emerge from the study conductedM@RI in October 2005 on
behalf of EDF Energy, by interviewing face-to-fagesample population of 1,931
aged over 15 years and representative of the Bipigoulation (MORI, 2005). When
asked which are the most important issues faciegul, the most cited was crime
(44%) followed by terrorism, education, immigratiairug abuse and the NHS (all
around 20%). Global warming and climate changeivedelittle attention (13%), as
did pollution/environment (8%). Very few respondecited energy (4%) and even
less chose nuclear energy (2%). When asked abgat ofallenges currently facing
the British Government, energy issues were chogeB7Bo of the sample, however
health care, law and order, immigration, educaéind pensions achieved comparably
more citations.

2.2 Public awareness, knowledge and attitudes towards environmental issues

When explicitly asked about the relevance of majorironmental issues of our times,
such as climate change and global warming, peag@ensto be aware of them and
generally express interest and concern. It mustdied, however, that these issues
have enjoyed wide coverage by the media in thedasades. It is therefore unclear
whether such results reflect genuine public corm@msimply reproduce what the

media have said. Most studies focus on public ‘awess’ whereas less evidence is
available as to levels of public knowledge and usidading about the environment.

The few available findings, however, identify knedfe gaps and inconsistencies in
crucial areas, such as the causes of climate cremfj¢he environmental impacts of
energy use in the home and private transport.

Important insights in this respect can be found mecent edition of the British Social
Attitude Survey (Christie and Jarvis, 2002), whadidresses a series of interrelated
issues, starting with knowledge and views abouirenmental problems. Although
conventional forms of economic growth and life egylare generally considered
unsustainable in relation to the environment, kmalge gaps and inconsistencies
emerge from the answers. Respondents felt theyedeatbre information on the
environment and clearly identified academic redearentres and environmental
campaign groups as their most trusted sourcedamation. In contrast, lack of trust
affects government departments, business and nycatstarge.

The study by DEFRA (2001) shows that, although npesiple recognised the major
causes of climate change (by correctly citing desion of forests, CO2 emissions,



and emissions from transport and industry), jugr &% thought that electricity and
gas use in industry was a major contributor to atemchange and only 20% thought
that use of gas and electricity in homes was a ntajose.

Similar findings are reported in DEFRA (2005) abaupublic consultation exercise

on sustainable development. People seemed awgenefal environmental problems,
but did not have confident understandings of theses, solutions and implications
for the UK. The concept of sustainable developnread neither clear nor associated
with their everyday experience, as also pointedimwt previous survey by DEFRA

(2001) in which it emerged that 70% of respondémtsw that climate change is

caused by human activities.

An indication that global warming raises speciah@@ns among environmental
problems emerges from the study by Curry et al0%20in which 70% of the sample
agreed that action should be taken to tackle d@,fesm the study by MORI (2005), in
which 71% of respondents claimed they were intetkst climate change and global
warming (22% said they were not interested).

Evidence in this direction seems to be confirmedéyeral opinion polls conducted
across the UK on behalf of major newspapers (Thard@an/ICM and Observer/ICM
polls in the summer 2005) and in a study condurtefales by the Welsh Consumer
Council and Friends of the Earth (2004), addrespingic attitudes to climate change
and wind farms in Wales. Two-thirds of respondehis988) said they were either
fairly or strongly concerned about climate changd aelieved that climate change
would have serious consequences for their wayiseofwhilst 28% said they were not
concerned. Respondents’ views were not affectethéyresence of children in their
household. A large majority (85%) believed that thea patterns are proof of a
changing climate. Nearly 60% believed that climatenge is caused by human
activities. Among the causes, burning fossil fuelsiting trees and driving the car
were mentioned by over half the respondents, wkdess people (33%) mentioned
air travel and failing to compost organic waste%).0

2.3 Public awareness, knowledge and attitudes towards current energy supplies and
methods of electricity production

People appear to be moderately interested in issueunding the supply of
different forms of energy and methods of producghectricity. There are not many
studies addressing awareness and knowledge of \emesges in depth. However
existing findings seem to point to several cru@atas where the public is not
confident about their knowledge and understandsngh as availability and security
of conventional energy supplies, issues around aast price instability, and the
prospect of a not so distant energy crisis.

A study by MORI (2004) reported on an interview-dxsurvey addressing public
views on various energy sources (N=1980, age=1bejducted in the UK in

December 2003 on behalf of BNFL. Public attitudewards nuclear energy were
sharply divided, with a slightly greater proportiof people feeling unfavourable
about the nuclear industry. AlImost a third of thenple thought it should be a major
contributor to energy supplies, whilst around hilaé sample felt nuclear would be an
inevitable option in the future. Although responidemvere more inclined to be



unsupportive of nuclear energy, compared with tesnibtained in 2002 the trend is
towards greater acceptance of nuclear power. Thee s@an be said of renewable
energy forms, which reinforce their appeal to thiblig: over 80% of the sample
thought renewables should be major contributoentergy supplies.

Another study conducted by MORI (2005) found thatrac5% of the sample claimed
to be interested in renewable energy and futuretredéy supplies. Nuclear energy
split public opinion, with similar proportions exgssing interest and disinterest.
Respondents were asked about their opinions ancegsions about current methods
of producing electricity, namely coal, gas, nuclaad wind. Favourable opinion was
expressed mostly for wind (66%), followed by ga$%3 and nuclear (30%).
Unfavourable impressions were mainly associatetl wial and nuclear (34% both).
Again public opinion seems to be highly divided atbouclear energy. In terms of
perceived disadvantages associated with each fofresergy, price instability was
mostly associated with gas, as was insecure swgmyhigh cost. It is worthwhile to
note that about 25% of respondents chose to resfaordt know” to these three
disadvantages. This reveals that a significant gutap of the public feels unsure to
express an opinion on relevant issues surrounti@gasts and availability of current
energy supplies. Problems of safety and disposingaste products were mainly
cited for nuclear energy. Wind energy raised mosterns for spoiling the landscape.
Global warming and CO2 emissions were attributedstimato coal and gas, but
nuclear energy is mentioned by almost a quarterthef sample. Intermittency
problems are recognised almost entirely for windv@g while vulnerability to
terrorism is associated to nuclear. InterestingbBngerous pollution is attributed to
nuclear energy more than to coal. The fact thaitaré energy crisis might be on the
way does not appear on the public radar yet: 00ét bf the sample admitted they
did not know that an important energy gap wouleéefthe UK when nuclear power
stations approached the end of their operatingslitdout half of the sample could
not form an opinion as to whether nuclear energygpces very little CO2.

Lack of understanding about nuclear power and ssumed contribution to CO2
emissions is also reported in Curry et al. (2008)e study claims that the link
between concern and knowledge about the environnegrrgy technologies and
their impacts appears to be unclear. Among newggnerchnologies, respondents
have mostly heard of wind and solar technologiesllowed by efficient
cars/appliances and hydrogen cars.

2.4 What should be done to tackle climate change and improve security of energy
supply, and by whom

The large majority of studies address public vi@enspossible ways to tackle global
warming and improve security of energy supply, singwa great variety of public
preferences and needs. Overall, the public suppon®ve towards increased use of
renewable sources and improved energy efficienuy,express a preference for well-
structured collective action, with a clear leadthy Government within international
programmes. Measures that do not affect individumie preferred. However,
demands for increased public intervention are mixgl diffused feelings of distrust
of public bodies’ capacity (and willingness) toiaely manage the change towards a
more sustainable society.



Important findings concerning issues of respongybidnd the role of individual

agency emerged from the British Social Attitudeveyr(Christie and Jarvis, 2002).
Most respondents agreed that environmental problemsuld be tackled at
international level by governments and expressetdbidoover the efficacy of personal
actions. They showed significant mistrust about l#hesl of commitment that the
government and industry have taken towards pohuteduction and environmental
protection, whilst expressing the belief that thiblg in general is more committed
than governments and industries to protect therenmient.

Lack of confidence in the Government’s ability wamit to tackling global warming
emerged in the internet poll (Curry et al., 2008)which respondents were asked
about their expectations as to how global warming ke dealt with. Similar
proportions of people (over 25%) believed that tedbgical development and
lifestyle changes respectively will help solve greblem, whilst a considerable part
of respondents (around 20%) thought that the UK’inam anything about it. A clear
majority preferred international (but not EU) regfitn as opposed to national-level
regulation. When asked which technologies they dooiefer to combat global
warming, respondents strongly supported the uséiofenergy/biomass, carbon
sequestration (defined as using trees to absorb),ZORr energy, wind energy and
energy efficient appliances and cars. Nuclear gne@CS and iron fertilisation
received mixed responses, which for the latter tsahinologies was accompanied by
a very low level of public awareness and understendNillingness to pay for the
reduction of global warming was in range £5-20 penth. Half of the respondents
received information about current electricity pwotion patterns and the expected
costs of different approaches, including renewabieglear, etc. All respondents
were asked about their preferred ways of elegripitoduction to address global
warming. Among all the available options, expandiegewable energy receives most
support with and without information. Support faxpanding nuclear energy and
using fossil fuels with CCS increased dramaticalhen information was provided.

A series of discussion meetings with sections efghbblic (DEFRA, 2005) revealed
that most people tend to place responsibility fkirtg action on the government,
business and industry, and clearly demand for estteand well-designed solutions
rather than piece-meal arrangements. When encalitagéevise possible solutions,
participants came up with a broad variety of acti@md types of policy, most of
which addressed household energy and water usati®® about transport attracted
comparably less attention. As to how encourage \betwal change, people placed
greater importance on messages and advice rededradelatives and friends.

When faced with the problem of securing energy Begpfor the UK in the
forthcoming decades, respondents of the MORI su(2805) showed most support
to the construction of wind farms (especially dibse), followed by coal with CCS.
Building new nuclear plants received mixed opinio@serall, respondents strongly
supported the idea of improving energy securitytie UK and reducing global
warming by producing less CO2.

In an earlier survey by MORI (2004) respondents tinerd solar and wave energy
more frequently in relation to ways of improvingcsaty of supply. Gas was more
frequently mentioned than wind. Among a list of gibke actions that the UK should
take to achieve this objective, most respondergseimvestment in renewable energy,
followed by energy efficiency and saving. Secuafysupply is not yet a priority for
respondents when asked about which factors shaildcbounted for in electricity



production: environmental effects and costs aretijmaged. Reliability of supply is
cited by about one fifth of the sample. About ludlthe sample believed that ensuring
reliable and secure energy supplies should benaijesponsibility of the Government
and the energy industry. Over a third thought tlheg€nment bears full responsibility.
This study highlights the fact that public opiniom energy policy is constantly
evolving and responds in various ways to claims aniayl scientists, experts and the
media, especially in complex issues where publiaraness and understanding is low.

The findings of the Powergen Energy Monitor (2008)nt to a general support for
government actions to impose minimum standards ewergy-efficient electrical
appliances, raise taxes and subsidise green engngge-quarters of respondents felt
that electricity from renewable sources should clests because of its good
environmental impact. Responsibility for action waeferentially placed on the
government, and half of respondents agreed ovemndhd for collaboration on energy
efficiency among government, individuals and cong&nSupport for even stronger
government interventions in energy-efficiency swgggdhat individual behaviour is
perceived as useless and ineffective, unlesspiaiisof an overall strategy clearly led
by the government and fully endorsed by all the@mc{the government, regulators,
energy companies, etc.). The qualitative researctiged insights on people’s need
for more reliable and impartial information on emeruse and its environmental
implications.

2.5 Public awareness of energy use and evidence of environmentally-sensible
behaviour

The public seems to strongly demand more actiars the public and private sector
to tackle energy and environmental problems. lmldigl commitment and behaviour
to the environment, however, appear to still lagibe pro-environmental attitudes
and concerns. From virtually all studies it becomeisient that personal convenience
and comfort are stronger drivers of behaviour taamironmental considerations. In
other words, although many people may already behad act in a ‘sustainable’ way
(by reducing energy and car use, recycling, bugngrgy-efficient appliances, etc.),
this is not entirely out of a willingness to beefidly to the environment. Cutting

down energy bills and home-related costs appedbetdhe primary motivations

underpinning such actions.

One of the main conclusions of the BSA Survey (&hgiand Jarvis, 2002) is that
public awareness of and concerns about environindatgadation, climate change
and air pollution do not stimulate appreciable gemnin people’s actual behaviour.
These considerations mirror previous findings airailar survey conducted in 1994
and those of the Powergen Energy Monitor (2003)s Taiter study highlights the

mismatch existing between public concerns over renmental degradation and
individual behaviour in energy use, by showing tlkahsiderations of economic
nature, rather than environmental values and cascegrevail in the way in which

people consume energy. Moreover, demands for ¢okeactions and support for
environmental legislation go hand in hand with laafktrust in governments and
industry and, more worryingly, resistance to bebaral change. Willingness to pay
for environmental protection has reduced sincel®@4 survey, but this, again, may



reflect a general sense of mistrust of the govemimeapacity to wisely allocate and
manage public money.

Further evidence of the lack of awareness of enelgy is presented in a study
conducted on behalf of London Renewables (Brookdbymst Ltd., 2003). After a
series of pilot focus groups, a sample of 502 Lonasidents aged over 16 years was
interviewed face-to-face in their homes. Only 108ught ‘a great deal’ about the
amount of electricity they use in their everydagiwaites at home, whereas 18% said
they never think about it. Over half of the samglEmed they try to save energy at
least most of the time, mostly by actively turnthg lights off. From the focus groups
it emerged that people did not realise lights aneagor cause of energy use and there
was a feeling that the issue of energy lacks puplfigfile. Only a minority are
motivated to save energy because of environmerntakiderations, whilst the
majority seems to be driven by cost, especiallys¢hwho are more at risk of fuel
poverty. However, the focus group discussion reactdahat domestic energy costs
were considered low relative to other more constskalls (mortgage, council tax,
credit card bills, etc.). Consequently, as costssaitl perceived as low and there is
dissociation between energy use and its assoca@st] it will be difficult to have
sufficient incentives to reduce energy consumption.

2.6 Public attitudes towards renewabl e energy and technologies

Several studies address specifically public awagn&nowledge and attitudes
towards various renewable energy sources and thajias. Even on a cursory view,
support for renewable energy is very strong, bathpiinciple and in practical
applications, despite a widespread lack of publicareness of the concept of
‘renewable energy’ and knowledge about any speiiewable technology. Positive
attitudes are predominantly associated with sotat wind power, whereas other
renewable technologies, mostly unknown to the publire less readily and
unconditionally accepted.

A telephone survey conducted in November 2004 Her tondon Assembly (ORC,
2004) investigated opinions and attitudes of homners in London (N=601)
towards a variety of renewable energy options atbl for residential customers.
Few respondents felt they knew a great deal aboytod the forms of renewable
energy. Older people (55-64 years old), men anbdrnigocial classes appeared more
confident about their knowledge level. The solarwys (water heating and PV) were
the most commonly known, whereas few people knevutaimicro wind turbines and
green tariffs. Only 7% of the sample had signedgi@en tariffs. About 90% of the
sample thought renewable energy was a good ideaundlr 20% were likely to
consider installing solar power in their home, wytbunger people (25-34 years old)
more interested than older generations. Over Hath® sample perceived that the
strongest barrier was cost, and there were comnadoist the aesthetics of renewable
energy home installations, resale value and aiteaeéss for potential buyers.
Respondents expressed the need for more generalpacdic information about the
possible options. When asked about their motivationinstall renewable technology
in their home, respondents mentioned “grants” ahdrdforms of financial assistance.
In contrast, concern for the environment resultedadar less frequent motivation.
Less than a quarter knew that financial help framaegnment bodies existed, whilst
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35% knew they could get more information from egeaglvice centres. Although
rough estimates of the real cost of solar thermsthilation suggest an expense in the
range £2,000-2,500, most respondents believedwbeld have to pay around £5,000.
In contrast, they believed government grants weseersubstantial (about double the
actual amount of £400). Only 33% of the sample nthdecorrect estimate about the
expected percentage of annual hot water needsdalatsystems can provide (around
50%), whilst 30% of people believed solar wouldvpde less than half their water
needs. In the case of installing PV systems, arauodarter of the sample did not
know about costs. Most respondents underestimhteddtual costs, which are in the
range £8,000-15,000, as well as the grant availabla the government (50% of
incurred costs). About half the sample believed ¢hRV system would provide 50%
of their annual electricity needs (the actual eataris around 30%). Over 60% of the
sample believed that a planning permission is rsacgdo install a renewable power
system. When given more information about costspartbrmance of the renewable
options covered in the study, most people wouldamainge their opinions, although
younger people (25-34 years old) were more likelyoe more positive about the
benefits of renewable systems.

MORI conducted a survey through face-to-face inésvg with 585 residents aged
15+ in the South West of England, in the period dhafpril 2003 (MORI Social
Research Institute, 2003). The survey addressealsl@f support and opposition to
renewable energy sources and was commissioned ggnR8W. Public support for
renewable forms of energy was strong in generalfanavind power in particular,
with little opposition. Among those who are morkely to support renewables, as
opposed to those who may have neutral views, areand residents in the highest
social classes.

The questionnaire by Brook Lyndhurst Ltd. (2003)owbld that most London

residents believe they know at least a little abeuntd and solar energy, while the
gualitative research revealed that information gagscern practical advice on cost
and installation. Other technologies, such as @ration, CHP and anaerobic
digestion are much less known and less intuitivalyelled ‘green’. Respondents
seemed to support renewable forms of energy irciplier 81% agreed it is a ‘good
idea’. Strong advocates of renewable energy areenikely to be White British

residents, aged 35-54, of a higher social classsamgtonmentally active. About 18%
have ambivalent or neutral perception of renewadiergy. Those who support
renewables mostly indicate general environmentalefies as their motivations.

Attitudes towards the environment are explored @ptd through the qualitative
research, which revealed that although environnhé&#aes are considered important,
they do not necessarily imply personal commitmentao an daily basis. When
prompted, security of supply is given recognitiarthe focus groups. Solar and wind
power appear very popular among London residerit% (&nd 75% respectively),
whereas for other less known technologies suppgomare cautious. There is little
resistance to local developments of solar panets sightly more for wind farms.

Attitudes to specific renewable technologies vdiyere is a general lack of concern
about solar power, the only problematic issuesgeost and reliability (“not enough
sun in London”). New housing and commercial buigirand offices were mostly
identified as suitable locations for solar techgglowind power raises very few
concerns, mostly relative to lack of space andhagiss. The qualitative research
indicated that attitudes to the appearance of wunkines are ambivalent (attractive
vs eyesore). In contrast to solar and wind, morecems were raised about
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incineration of organic waste, mostly based ontgaéed public health concerns.
There appears to be less opposition to the indioereof organic waste than
municipal waste. The relationship between awaremamsklevel of acceptance and
potential demand for specific technologies appéarbe highly contextual and no
easy recipe is suggested. As concerning stated iMTgreen energy, it emerges that
London residents would pay a little more (slighalyer £2) per month on their energy
bills and 26% claim they would not pay anythingait Most respondents said they
had received no information on green tariffs framait suppliers. Barriers to adopting
green tariffs include the lack of a tangible enmim@ntal benefit for those who make
this choice and the ‘hassle factor’ of switching@lier. Attitudes towards adopting a
PV system are strongly dependent upon the costeoiinstallation (support falls from
23% to 4%). Negative experiences concerning thahiéity and performance of other
energy-saving means, such as light bulbs, constéwgtrong barrier to adoption. The
focus groups demonstrated that there is a geneedih§ that not enough is being
done for renewables in London and there is a lakckangible examples. Most
respondents believe that responsibility for takiremewable energy forward in
London lies with the Government (75%). In contr@89% cited the Mayor of London
and only 8% said the general public would be resiibe. From the qualitative
research it emerges that the Government is searkey driver’, the local council a
‘key implementer’, and the Mayor as a ‘key pionesapable of creating a sense of
belonging to the community and catalysing publieiest towards the environment
and air quality. There was great agreement amorigipants that all new houses and
offices should incorporate renewables, and thatiledéign should encourage energy
providers to implement the necessary changes.

The DTI commissioned a series of studies addregsific attitudes to renewable
technologies, in view of achieving the targets (timge10% of electricity demand
from renewable energy by 2010) set out in the Bn¥vhite Paper. The first stage of
the investigation consisted of qualitative work andluded a series of discussion
meetings with members of the public across Englavales, Scotland (MVA, 2003a)
and Northern Ireland (MVA, 2003b). The findingsrfrdhis qualitative research were
fed into the design of a second, quantitative phhased on a large-scale
guestionnaire. Results from both types of resea@te then combined together with
the aim of drawing recommendations for engagingpthielic with the development
and diffusion of renewable technologies. In patticu by using insights from
participants’ suggestions about possible contemid &ethods of information
campaigns, several recommendations were made aljatire effective
communication about renewable energy.

The first qualitative stage (MVA, 2003a) sought poobe public knowledge,

perceptions and expectations around several tyfjpesewable energy, namely wind
power, hydro power, biomass, wave energy and gmarer. MVA conducted 20

discussion groups with members of the public ofedént demographic and socio-
economic characteristics, and living in differemeas (urban, rural and coastal).
Groups were differentiated according to participargeographical proximity to

renewable energy installations, in order to comp@mdings across groups from
‘informed’ and ‘uninformed’ locations. Concerningvareness and knowledge of
renewable energy, all groups showed low awarenefsederm ‘renewable energy’
but could, when prompted, recognise some techrnedotiiey had already heard of.
Since hydro electric had been known and used faoymgaars, many participants had
never thought of it as a renewable source, espedialScotland. Some participants
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found it difficult to associate wind and biomasshathe concept of renewable energy,
which in turn was frequently associated with eneeffjciency and recycling, and
seen as a natural extension of those activitiesieSparticipants realised how much
electricity is taken for granted. Participants rigi near an existing or planned
renewable energy installation (‘informed’ groupsi dnot seem to be more
knowledgeable than their ‘uninformed’ counterpa®sople in Scotland seemed to be
more aware of hydro power and on-shore wind, duegreater exposure, and
participants living close to a biomass plant appéamore favourable than other
groups. Concerning wind energy, more people haddnafeon-shore wind rather than
off-shore and visual impact was the main issuesthi§ew participants had heard of
the term ‘biomass’ and people living near a biomaast would refer to the material
being burnt. Participants found it difficult to tiguish biomass from incineration.
Most participants had heard of hydro power butretbtd know how it worked. Groups
held in Scotland were most familiar with this teclogy. Public awareness was
particularly low about wave energy, which raisechfogion and misconception. In
contrast, participants had a high awareness ofr gmwer but less with the term
‘photovoltaic’. Questions were raised about costd &ow solar energy could be
effective given the scarcity of sun in the UK. Aogp held in Selby, a coal mining
area, showed support to renewable energy in germralwas concerned that
renewable schemes would create less jobs thanReajple seemed to accept the coal
power stations near which they lived. Concerningrses of information about
renewable energy, participants cited the media iangarticular television news,
documentaries, national and local press. In soreasat emerged that children had
brought information home from school and familiesagnised the strength of ‘pester
power’ in adopting more environmentally friendly Ha&iour. Some participants
mentioned the internet and personal experience eakwable installations and
exhibitions. Participants were generally trustifigh® information they had received
from the media, but they showed some distrust df llee Government and pressure
groups, such as environmental organisations (espedn Scotland). Participants
were generally positive and supportive of the dikin of renewable technologies in
the UK and were aware of the problems associaté fassil fuels, especially their
future availability. Solar power was the most réadiccepted form of renewable
energy.

Among the disadvantages, visual impact, noise, aedative effects on the
environment, tourism and house values were merdionainly about wind power.

Biomass raised concerns about emissions and odierssmount and origin of the
materials to be burnt and the increased trafficseduby lorries transporting them.
Participants felt worried about the expected rdiigbof the power supplied by

renewables and the possibility of storing the epgengpduced. They also wanted to
know about how many new plants would be requiréaylmt size and about costs of
installation and maintenance. Participants raissestions about how benefits would
be distributed and cited cases in which local comities had been deprived of their
resources for the benefits of others. Some paatitgpwanted to know how locally
produced electricity from renewable sources wowddttansferred onto the national
grid.

Among the advantages, participants believed renlewamergy sources were
environmentally friendly (with some concerns abbigmass) and freely available;
they would provide employment but maybe not in greanbers; off shore wind was
preferred to on-shore; and finally solar power @ppd more interesting because
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everyone could participate. While discussing alfoutre energy sources, participants
recognised that fossil fuels are limited and ihéxessary to seek alternative sources
of energy and improve energy saving, while tryiagpé more self-sufficient. People
favoured small-scale renewable schemes, i.e. pogé@oemes. Most participants were
not keen on nuclear energy. The Government’'s targetre regarded as too low.
Many people suggested that new homes, offices antbries should incorporate
renewable energy technologies, through new lawwmatld make renewable energy
compulsory for new buildings and Government buiginHigh installation costs were
seen as major barriers, as well as the lock-infioésil fuels which makes companies
less inclined to opt for renewables. Participamsukssed about the benefits that local
communities would expect from renewable energy meseand some highlighted that
in the past promises of cheaper electricity (fodrdoypower in Scotland) had been
unmet. People expected that grants would help iddals to take up renewable
technologies in their homes and strongly favoureztmtives from the Government.
Many people believed that renewable energy progutsild reflect the type of energy
source that is most appropriate for the area aatl gheater acceptance might be
achieved if local communities were offered somedkiof recompense. People
welcomed increased information on renewable enargyeneral and about specific
local schemes in particular. Some participantstfedt schemes should start at very
small-scale and increase as acceptance increasametged that renewable energy
issues should be taken forward by an independerdgrgy commission’. As for
communicating about renewable energy, the mostui@eb means were the media
(TV, radio, newspapers and magazines) combined wfdthcation at school and
campaigns fronted by celebrities, rather than jo@ihs. When asked to design a
campaign designed to promote renewable energy, rpanple focused on themes
such as ‘clean’, ‘green’, ‘ecologically’ or “endnmentally’ friendly, ‘healthier’ and
‘everlasting’. Associations were made with the fdhen’s future’, more employment
and with other energy-saving activities, such agakng and energy efficiency.

The same investigation was conducted in Northeetahd (MVA, 2003b) and the
outcome was broadly similar to that of the restitid UK. Some differences are:
higher level of awareness of some forms of renesvalergy, especially wind; the
cost of present energy supplies and future renevstlirces was more debated; the
effects of renewable schemes on house prices wd#ramissue; less concern about
the visual impact and noise of wind turbines; sgjmassociation between the concept
of ‘renewable’ and that of ‘recycling’.

The quantitative part of the research consistedl lafge-scale survey, administered to
a sample of 1279 people across the UK (includingtdon Ireland) through in-home,
face-to-face interviews (TNS Consumer, 2003). Qi of the sample was aware of
some forms of renewable energy, though they wopdshaneously tend to mention a
specific technology rather than use the term ‘raat#e/energy’ (RE). On-shore wind
power was most frequently mentioned (60%), follovilydhydro power (35%), off-
shore wind (34%) and solar (29%). Wave, tidal, lasmand other sources were
mentioned in very few cases. The highest levepohtaneous awareness was shown
by people aged 35-44 and 55-64, and predominagti;mén. When prompted, most
people mentioned solar (80%) and on-shore wind {798lowed by hydro-power
(75%). Low levels of awareness emerged for othanrtelogies, such as wave, tidal,
biomass, sewage and landfill gas. Respondents lstlyngot information through
the television, personal experience (visited onsemd farms) and national and local
press. The term ‘renewable energy’ was understoaelation to recycling (17% of
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respondents), to the possibility of re-using ene(ty%) and to the concept of
‘infinite’ energy. Claimed knowledge of specific n@vable technologies varied
considerably. Respondents were more confident abmit knowledge on solar
power, followed by hydro-power and on-shore winHart for other forms of
renewable energy, however less than 10% felt tmmwka lot about any of the RE
technologies. When asked about their interestridirig out more about renewable
technologies, few people showed great interestpétetents with the least knowledge
were less likely to show any interest for gettingreninformation. In contrast with the
low levels of knowledge and interest, 90% of thengle agreed that RE is a good
thing and almost two thirds claimed that it is migiter to use RE than fossil fuels.
Over 90% agreed that the Government should enceubeguse of renewable energy,
but only a few (7%) were aware of the Renewablebg@iion. Among the reasons
underpinning favourable opinion, respondents meetioperceived environmental
benefits (47%) and concerns about the depletiofosdil fuels (40%). The large
majority (93%) believes that using RE is a wayaking care of future generations,
however, perceived costs act as a barrier to iddalihouseholds to adopt some kind
of RE. Almost two thirds of the sample agreed fREtwould be acceptable if some
form of compensation was offered to the local comityu There was large variation
in opinions of different technologies, with solaswer attracting the highest support
whilst landfill gas, sewage gas and biomass abtteom. Positive public opinion of
RE is mainly driven by the better known technolsgisolar and wind). Almost two-
thirds of the sample agreed they would be happgyaie a ‘clean’ renewable power
station built in their area, whilst 15% disagreed @ further 15% were ambivalent.
Disagreement was stronger among older respondemts\Welsh residents. Solar
power attracted the highest levels of approvalp¥et¢d by off-shore wind, tidal and
wave power. Respondents showed more resistancernmass, landfill and sewage
gas, probably due to low awareness, knowledge addcbnnotations associated with
those words. Statistical analysis showed that nmeseéstance was associated to the
less knowledgeable groups (aged 16-24 and oveurt&mployed or retired or part-
time). Less than 20% would not support an on-shanel farm being developed in
their area, whilst 28% would be strongly approvidgnong those living near an
existing wind farm, 94% showed support and only &8s resistant. Onshore wind
raises concerns about visual impacts and, to ardesdent, noise. Most respondents
would like wind farms to be built far away from wiepeople live.

Further evidence about public attitudes to windrgyén particular can be found in a
report issued by the British Wind Energy AssociatiBWEA, 2004), which presents

a review of more than 50 studies carried out betw®890 and 2004. The major
finding is that a consistently high level of pubdigpport clearly emerges, with around
70-80% of people in favour of wind power both innpiple and in practice, as

residents living near wind farms. Direct experienae wind farms appears to

dramatically increase the level of support, anthift ®owards more positive attitudes
can be found by comparing ex-ante and ex-post gsrve areas where wind

installations have been developed (these claims sapmported in several polls,

including ICM Greenpeace, 2004 and MORI Scotlaid3).

The study conducted by the Welsh Consumer Coundilriends of the Earth (2004)
found that nearly half of the sample was supportizen-shore wind and over a half
was supportive of off-shore wind. A large minorit§y people were undecided or
ambivalent. The study also identified geograph&rad demographical differences in
attitudes, with North-West Wales showing more suppar both on-and off-shore
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wind, and respondents aged 45-54 being the madyltkh be concerned about climate
change and in favour of wind power.

Another study conducted in Wales (Market Researckledy 2002) found overall
support for doubling the number of wind farms, waharge proportion of people
(87%) saying they would prefer this route to builgione nuclear power station.

3. Public attitudes and behaviour towards energy and the environment at EU
and international level

Findings from studies addressing attitudes and\nebain other European countries
and continents are broadly in line with those of-bi&sed studies. Country-specific
tendencies are nevertheless present and warrafticakamination of the distinctive
characteristics of renewable energy projects aai kbhcal publics.

In his review of research studies addressing putlittides towards renewable energy,
Walker (1995) reveals that generally opinion peh®w favourable attitudes towards
renewable energy across the US, the European Usoh UK, which contrasts
markedly with negative public opinion towards naclpower. He stresses that public
attitudes to individual technologies or projectsuged within the broad umbrella of
“renewable energy” are nevertheless rather divelrsethe case of hydro power,
geothermal and tidal energy, for example, pastipubkistance appeared exacerbated
by the lack of public consultation upon the chagastics of the project, the
distribution of the expected benefits and unanditgd adverse effects.

Walker (1995) adds that wind energy has been thgsuof considerably more social
research, with notable differences across countieSweden and the Netherlands
public opinion was probed at an early stage in degelopment of wind energy,
whereas in the US and UK there has been a moretivedapproach. He also claims
that most studies report an overall positive publpnion about actual or potential
wind farms. Additionally, longitudinal studies aeddsing ex-ante and ex-post
attitudes to the development of wind farms revkat tlirect experience increases the
chances of public support and acceptance. Negagiveons (mostly related to visual
impact) are nevertheless present and become miten¢wn pressure groups such as
environmental organisations. Public responses todwarms cannot however be
easily generalised, as it is difficult to isolatengral features of wind energy from
specific and contextual characteristics of the pefpan surveyed. Public attitudes are
to be considered as a complex set of evaluatiodspanceptions with physical and
symbolic attributes. In some studies it is recogaithat what people oppose is not
wind energyper se but rather the characteristics of the specificjgmband the
approach taken by the developers. The experienttewind energy developments in
the UK reveals mixed public responses with a sulbislapresence of protests and
dissent, which in turn have been widely emphasizethe media with the resulting
image of an “anti-wind” public.

Trying to summarise the nature of public opiniowaods renewable energy, Walker
(1995) warns that “green” characteristics of rengeaenergy technologies do not
guarantee widespread support by the public iniedumstances, and that the local
specific contexts in which they are implemented arecial. Conflicts may be
triggered, in fact, by the scale of a project, cdeed excessive for the local area; the
lack of tangible benefits for the local populatiothe failure of addressing
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environmental impacts at an early stage; and, &sdpecn technically complex
situations where public understanding is low, latkublic trust in those who are in
charge of the project.

Examining public views on three existing wind tums in the Netherlands, Wolsink
(2000) criticises the concept of ‘NIMBYsm’ arguirtigat public resistance to wind

installations often stems from poor planning decisinaking and is exacerbated by
institutional constraints that leave out publicwseand concerns from the planning
process. Following Healy (1998) he calls for theedepment of ‘institutional capital’,

which is borne out of collaborative, rather that-ttbwn, approaches to planning.

Similar considerations concerning the need of impdodialogue and understanding
between planners and local residents are presentede survey by Krohn and
Damborg (1999). Their study collates evidence framange of studies on public
attitudes to wind power across different countriesjuding the UK, US, Canada,
Sweden, Germany, Denmark and the Netherlands.

At EU level, findings from a recent Eurobarometervey (EORG, 2002) point to a
high level of public concern about climate change global warming (90%) coupled
with rather low awareness of any European reseactiities in the field of energy.

In general the image Europeans have of renewaldeyens positive and support is
strong. Unsurprisingly, citizens’ views vary widelacross countries. Most
respondents believed that industry could have teatgst impact on energy saving
and were in favour of measures which do not impggyations on individuals. The

survey found a general lack of awareness of thaatghat individual behaviour has
on energy saving and the environment, as well as o transport. However, a
significant proportion of respondents declared ® prepared to pay more for
renewable energy and claimed that their purchagingferences of domestic
appliances were influenced by concerns over eneffigiency. Nuclear energy still

raises safety and waste concerns among the Eurqopdsdin.

Another Eurobarometer survey carried out in 200MTOpinion and Social, 2005)
shows that European citizens are strongly conceabedt environmental issues and
demand for greater commitment from authorities @cision makers. Almost 90% of
the sample claimed that the environment shouldiveqgariority even in other policy
areas, such as economy and employment, and 70%véelithe environment
influences our quality of life. Environmental contg appear to be mostly related to
issues that affect life on a daily basis and vampss countries. Climate change, for
instance, received greater attention from the fort3eMember States, whereas water,
air pollution and growing waste are main concemthe new Member States. There
is a widespread lack of information in many envimamtal areas, however most
European citizens would prefer to receive informatabout solutions rather than
about problems. A large majority of respondentineda they make efforts to protect
the environment, however half felt their effortsliwiot have any positive impact.
Citizens are engaged in recycling and reducinggyneonsumption at home. As far
as solutions are concerned, respondents gave ssuppprt to both short-term and
long-term measures. Examples of the former typdud®c stricter environmental
regulations, fines for offenders, enforcing exigtiregulation and raising general
awareness. The majority believed the EU and ndtgma&rnments are the best levels
for decision-making on environmental issues.
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4. Studiesin the area of consumer resear ch

A good starting point to understand what the mudikiiplinary area of consumer
research has produced in relation to energy anolcemuental issues is the extensive
review study by McDougall et al. (1981). Althoudtetreview is mostly focused on
studies addressing energy saving (or energy coateny as it is more frequently
referred to in North America) published in sevatatades ago, it is nevertheless very
useful to compare methodologies and topics of itigason, and to identify what was
considered conclusive evidence or knowledge gafisaatime. The reviewed studies
are categorised in two main groups: studies adidigesonsumers and their beliefs,
attitudes and behaviours towards various forms mérgy saving, and studies
addressing the impact of energy saving initiatmeg€onsumers’ behaviour.

The first block of studies comprises in particulawr types of research: 1) opinion
research exploring public views on general enesgyes; 2) survey-based research
addressing self-reported behaviour in energy sawhgadoption/diffusion research
seeking to understand the differences between adophd non-adopters of specific
energy technologies or energy-saving behaviourd; gnstudies modelling energy
consumption by attempting to explain variation ctual consumption with various
variables. Overall, this field appears somehowrfragted in many research efforts
underpinned by different theoretical frameworks awtiaracterised by an
interdisciplinary nature. Opinion research studiesve found that consumers
generally express views supporting energy savithoagh there is a lack of
association and consistency between pro-savingsvaéwl actual energy consumption.
Social desirability bias in public opinion researnshthus highly probable. Similar
considerations can be made about findings fromeyubased studies addressing
consumers’ energy-saving behaviour. Self-reporteghabiour appears to be
exaggerated towards energy saving, with studiesrtieg considerable discrepancies
between responses to surveys and direct obsersatimde during face-to-face
interviews. Adoption/diffusion research has beeatneely less frequent than other
types although it gives useful insights. Explanatonodels of in-home energy
consumption, based on actual data retrieved threlegtiricity suppliers, have shown
that variables related to characteristics of thaskoand the climate have generally
been good predictors of consumption (capable oflagxpg around 40% of its
variance), whereas attitudinal variables have dmmably less predictive power.
However, significant differences in research desftypes of questions and data
analysis) and assumptions across the reviewedestutb not allow to treat those
findings as conclusive evidence. McDougall et 4B81) point out several areas
which warrant further investigation: a) the need fmetter conceptualisation of
structural characteristics of houses, occupaniclide and life style; b) the need for
longitudinal research attempting to link attitude®ne period with consumption at a
future time; c) the need to account for the sedsdmaracter of energy consumption;
and finally d) the need to investigate energy camsion in private transportation.

The second type of studies comprises assessmestgeajy-saving initiatives, such
as information campaigns and initiatives based meentives, disincentives and
restrictions. McDougall et al. (1981) identify aries of shortcomings in this broad
group, including the lack of attention to issuesco$t-effectiveness in assessing the
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impact of the initiatives, the short time horizosed; and the use of limited samples
and self-reported behaviour instead of actual copsion.

In summary, the review by McDougall et al. (198aglicates that further research
should address, amongst others, the following gaps:

» Concerning studies exploring consumer views, alfituand behaviour, past
research has been unable to identify the role fefsliyle and family member
characteristics in energy consumption and to eitiyliaddress barriers to energy-
saving behaviour and the decision-processes leadiagergy saving.

» As research methods are concerned, the widespesadfiself-reports instead of
(more costly) actual energy consumption data isasfcern, as the likelihood of
obtaining responses biased by social desirabgityigh. There is also the need for
more longitudinal studies exploring the evolutidnattitudes and consumes, and
better conceptualised models of energy consumption.

4.1 Studies addressing innovation diffusion/adoption

Several papers published in the 1980s focused lam snergy as there were great
expectations of future growth. Most of these pagdore, from the perspective of
consumer behaviour research, the decision procedsast the adoption of solar
energy systems. The theoretical framework thatrim$othese studies rests on the
concepts of innovation adoption and diffusion, esppsed by Rogers and Shoemaker
(1971). According to this approach, the adoptiord atiffusion of a specific
innovation, being it a new product or a servicanfBienced by several attributes of
the innovation of which adopters and non-adoptexg have different perceptions:

* Relative advantage, or the degree to which thevation is perceived as being
superior to the idea or product it replaces;

» Perceived risk, the expected probability of ecomoarisocial loss resulting from
innovation;

» Complexity, the extent to which the innovation aggedifficult to use and
understand,;

» Compatibility, the degree to which the innovati@nseen as consistent with the
innovator’s existing values, past experiences aeatls;

» Trialability, the extent to which one can experimen a limited basis with the
innovation; and

» Observability, the degree to which the resultsnabivating are visible to others.

The assumptions underpinning such theory have bagaised for their excessive
focus on individual behaviour, their neglect of andcultural, social and political
factors, and in that they contrast markedly witle #toncept of innovation as a
complex social process. This being said, the ewegmovided by this type of studies
can add useful insights to our understanding ofdb#ors that affect people’s choices
about renewable technologies.

The study performed by Labay and Kinnear (1981ksé® explore consumer choices
in relation to the adoption of solar energy systams to compare adopters’ responses
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with those of non-adopters. It acknowledges thadifigs from past studies show a
high level of ambiguity and lead to contradictognclusions, thus concluding that it
is not possible to infer whether attribute percamti are determinants of adoption or
the result of experience with the innovation. Iffasind that adopters are primarily
distinguished by their perceptions of solar techggl as having low risk, low
complexity and high compatibility with personal ves.

Another study (Guagnano et al, 1986) focusing amsamer perception and adoption
of solar heating technology largely confirms presdindings. Perception of financial
risk was lower for adopters that for non-adoptétssence of well-defined standards
for solar technologies made it difficult for prostimators and non-adopters to
compare them to conventional ones. Other imporfactors were distrust in solar
retail sales personnel and concerns about futuagladlity of solar systems. This
paper also emphasises that the idea that a magaktrough is “just round the
corner” is a common source of innovation resistaar deserves more attention. The
paper concludes that financial incentives may hesnough to stimulate the adoption
of solar technology and broader social and cultdes¢rminants must be considered.

In some European countries, governments have tmiethcourage the uptake of solar
power in the residential sector by offering fisaald financial incentives to adopters.
By using a questionnaire survey, Jager (in pregsjoeed the adoption and diffusion
of photovoltaic (PV) systems in the municipality Gfoningen (NL). The sample
mostly consisted of middle-aged men of relativalyhhincome and education levels.
His research, informed by a behavioural perspectfeend that environmental
benefits and grants were the most important motifegsadoption. Ads in the
newspapers, word of mouth and social networksrgelalayed a significant role in
informing people about the initiative. The meetitgtd by the municipality in order
to inform the public about grants and proceduresehaeen successful and reduced
people’s perception that installation and burearycraould be big barriers. People
with higher awareness and concerns over the enwigah were more aware of the
benefits of PV systems.

Further investigations into the adoption and diffusof solar energy technology are
presented by Faiers and Neame (in press). The stidynpts to understand why
policies aiming at encouraging the adoption of Isefeergy technology by residential
customers in the UK have somehow failed to achign objective. The authors
surveyed two groups of people: those who havelledta solar system in their home
(N=100; 43 usable responses) and those who hadopsdy adopted other forms of
energy efficiency measures (N=1000; 350 usableoresgs). Among the perceived
negative aspects of solar energy technology, theeiof long payback time was
clearly predominant in both groups. The latter gr@iso felt negatively about the
levels of grant available, the visual attractivenasd the affordability of the systems.
Interestingly, it emerged that adopters were mostlyetirement or approaching
retirement, and they had spare financial resources/est in a sustainable project.

4.2 Studies addressing consumer values, perceptions, attitudes and behaviour

In several disciplinary areas, such as psychologlyexonomics, there has been great
interest in studying public perceptions, attitudesl preferences towards energy and
the environment in general, and specific techne@®gir projects in particular. Most
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studies attempt to shed light on the possible tairoms between public values and
attitudes on one side, and actual behaviour onitier.

The research by Rowlandsal. (2002) addresses public perception of ‘green power
in the Waterloo Region in Canada, where air palutis a particularly serious
problem, by using a survey questionnaire methoddrticular, the study sought to
explore consumer perceptions of the environmentgdacts of different energy
resources, and their relation to consumers’ statdtingness-to-pay (WTP) a
premium for green power. Among the findings, it egeel that the concept of ‘green
power’ is interpreted in different ways. Additiohalthose who have declared their
WTP a higher premium for green power are morecaiitof nuclear power, large-
scale hydropower and natural gas than those whe Hatlared their WTP a lower
premium or no premium at all.

Qualitative fieldwork reported in Gleason and deébaAl(1996) and conducted in
Colorado found that most respondents showed a hraried understanding of how
electricity is generated, the cost of renewabletatgty generation, and the impact of
electricity generation on the environment. Thiggttound that people preferred wind
and solar power over other alternatives.

The study by Ek (2005) examines the general atitisdvards wind power among
Swedish electricity consumers, and analyses whdtieergeneral attitude towards
wind power differs with respect to socio-econonactbrs. A sample of the Swedish
population was administered a postal survey wighaim of eliciting general attitudes
towards the environment, wind power and some otltaracteristics and impacts
(location, height, noise, etc.). It was expecteat support to wind power would be
positively linked to income and education and niegit to age, in accordance to
previous findings. However, the study found tha¢ throbability of finding an
individual with a positive view towards wind powes decreasing with age and
income. People with an interest in environmentaliés, who buy green products, are
more likely to support wind.

Arkesteijn and Oerlemans (2003) performed a subsased study on the early
adoption of Green Power by Dutch households, fresuaal psychology perspective.
Through a telephone survey, 55 adopters and 6Cadopters were interviewed after
an initial sample of 500 randomly-selected indiatbufrom each group had been
identified (250 each). The model that could besplar and predict adoption

combined technical factors (such as ease of usdarasdin the supplier), individual

factors (responsibility to the environment, knovgedof renewable energy and
environmental behaviour) and economic factors {wgless to pay and price
perception). In particular, behaviour was an imgatrtpredictor, whereas intentional
variables (such as WTP) appeared less influeriiatly adopters can be broadly
described as knowledgeable about energy, renewahk®nvironmental issues and
are more likely to have shown environmentally-fdgn behaviour in the past.

Perceived relative advantage of the technology,afissmmmunication networks and
income appeared to have no influence.

The study carried out by Poortinga et al. (2004uged on the role of values in
household energy use and took the concept of gualitife (QOL) as a measure of
human values. The study sought in particular takdish whether values, general
environmental concerns and specific environmengdiefs are related to household
energy use, acceptability of specific energy-savimgasures and support for
environmental policies. The theoretical framewook the study is provided by the
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hierarchical model for environmental behaviour (Btet al., 1995) which links values
to environmental behaviour through intermediateiades, such as beliefs and
attitudes. The study (based on 445 questionnasporeses) found that the value
representing “environmental quality” led to envineental concern and behaviour,
whereas “self-enhancement” was related to low enwirental concern. In turn, more
environmental concern was linked to support foregoment regulation and action
over environmental matters, whilst low environmém@ancern was associated with
support for the free-market and a tendency to asgggponsibility to others. The

study noted that the relationship between values/irenmental concern and

behaviour appears more complex than it is oftemrasd. It could confirm some

previous findings (by Gasersleben et al., 2002)ctvulaim that home and transport
energy use is more strongly associated with soermajraphic variables (such as
household size and income) than attitudinal vagsbiThe study concluded that a
purely attitudinal motivation model is too limitéd explain environmental behaviour
and contextual factors should be taken into accosnoth as the individual

opportunities and abilities to perform certain tyjo¢ behaviour.

Bang et al. (2000) sought to understand the faibfrenarketing renewable energy
(RE) to American consumers and to identify possibtdutions. The population

sample consisted of 2600 residential electricitygpa in Southwest USA, of which

347 responded to the mail questionnaire. Among fthdings, it emerged that

consumers have a general low knowledge of renewalies of energy. Consumers
with higher levels of knowledge, concern for theviemnment and stronger positive
beliefs about RE are more likely to be willing t@aypmore for RE, although

corresponding levels of WTP are not as high. Anofireling points to the lack of

any associations between environmental concerrkaodledge of RE, and between
knowledge of RE and positive beliefs about RE.ppears that beliefs, rather than
knowledge or concern, are more important in shajidp.

From the perspective of the Reasoned Action Théd§gen and Fishbein, 1980), Roe
et al. (2001) investigated US consumers’ willingnés pay for green electricity (i.e.

electricity generated from renewable sources). $hely surveyed a population

sample composed of 1001 individuals recruited febvopping malls in 8 different US

cities of which 835 provided usable responses. ®esgnts were presented with two
different hypothetical electricity services, withffdrent costs and environmental

impacts, and asked which one they would be wiltimdpuy. The resulting data were
analysed through conjoint analysis. It emerged thapondents’ willingness to pay
for marginal reductions in air emissions withouegrdtion of the fuel mix was small

and positive across all demographic segments. dserteWTP was expressed only by
specific population segments for emission redusti@scompanied by increased
reliance on renewable sources. The addition ofeangbower in the fuel mix resulted

in increased WPT as well, although this was truecttain social groups only. The

study acknowledged that stated WTP tends to beagrédzan the actual price people
would pay if given the real opportunity.

Zarnikau (2003) reports on the findings of a stadglressing consumer demand for
green power and energy efficiency in Texas. Theufadipn sample was administered
a questionnaire and then invited to town meetinganed “deliberative polls”), in
which participants were presented various greenggnaptions and actively engaged
in discussions with experts, decision makers afildyutmanagers. Another similar
guestionnaire was then administered after the eleltive poll and compared with the
previous one. Statistical analysis revealed thdlingness to pay a premium for
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renewable energy and energy efficiency, expresséde pre-poll questionnaire, was
related to demographic factors, such as age, saladyeducation. Participating to
deliberative polls increased public attention tergy efficiency as a primary energy
option, at the expense of interest in renewableggnéonetheless, comparing post-
event data with pre-event ones revealed that piryishformation and engaging the
public increased the willingness to pay a modesium for renewable energy and
energy efficiency. However, several areas that eéeiirther investigation were

identified, such as the role of different preseatastyles and information material in
communicating with the public and the difficulty pfedicting the actual public

response to a green energy programme. It is ackwuget that people, faced with
real-world choices, may not behave as they sailwurild in a questionnaire.

The research conducted by Kaiser et al. (1999) emddd the relation between
environmental attitudes and ecological behaviawmfan environmental psychology
perspective (informed by the Theory of Planned B&ha of Ajzen, 1985). The
study examines responses to a questionnaire fram3wiss transport associations
with opposite ideologies (environmentalists as @gploto car users). Looking at the
relation between values, knowledge and behaviomtahtion, the study found a
statistically significant correlation between eovimental values and knowledge on
one side, and ecological behavioural intention lo& other in both social groups.
When taken in their broader meaning, ecologicarntibns predict behaviour very
well. The role of external influences on individdmdhaviour is particularly stressed,
as ecological behaviour is not completely dependeon one’s will but is delimited
by socio-cultural constraints or “non-psychologidactors”. Examples include
weather conditions and home characteristics affgdiousehold energy consumption;
the cost of water affecting water consumption awdservation; and household
characteristics enabling or preventing recycling.

The role of socio-demographic characteristics imfijing green consumers is
investigated by Diamantopoulos et al. (2003), whaadupon an extensive literature
review. The study concludes that associations kEtwsocio-demographics and
environmental awareness and sensibility are ratt@mplex and difficult to
disentangle from other factors. This is also duethe different approaches and
methodologies used in the reviewed studies. In stmjould appear that socio-
demographic characteristics do shape environmatialdes, whereas they have no
influence over environmental knowledge and behaviou
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5. Discussion and conclusion

The reviewed studies have provided rich and divensgghts, which have been
grouped and discussed under different themes. Hsé majority of the reviewed
literature consists of quantitative research stjdieincipally based on questionnaires
and various kinds of opinion polls. Only a minorisybased on qualitative types of
research, such as discussion groups or focus grangsif so, the qualitative part of
the research work is often of a preparatory, pilature. Although most quantitative
studies offer statically significant data and gas idea of major patterns in public
opinion, much more detailed and variegated obsemnsemerge from the qualitative
research studies, especially when the specifiaifiertain local contexts do matter.

One thing that clearly emerges from this reviewe(abso Walker, 1995) is that it is
difficult to generalise from such a diverse randestodies, each characterised by a
specific methodological approach and focus on kifieissues. It is also misleading
to speak about ‘the public’ especially when considethe outcome of qualitative
work, from which a broad variety of ‘publics’ emesy It is also worthwhile to
acknowledge the dynamic nature of public views atiitudes, in that they can
change and also be contradictory.

This paper sought to address three main questielased to public attitudes and
behaviour towards a variety of energy and enviramaleissues. To summarise the
findings, each question will be addressed separatefollows.

What are public values, beliefs, attitudes and behaviour towards energy and
environmental issues, in the UK and at international level?

Although people seem to be concerned and interesbedit the environment, in
particular in relation to widely debated issueshsas climate change and global
warming, those concerns do not usually come up tapeously when people are
asked about concerns affecting their daily livesci8l issues, such as crime, health
and terrorism, have greater predominance. Thisaisicolarly true in the case of
energy. Few people express confident knowledgetaheuvays in which energy and
electricity are produced, and around issues comggreosts and security of supply.
Public opinion seems to be divided over nuclear growvith significant proportions
of people showing support and opposition. Althoypgiople appear to be generally
aware of the human contribution to climate changeeir knowledge and
understanding of environmental issues is supelfasid often inconsistent, and many
demand for more information they can trust.

Concerns about the environment do not generallpskaée into behaviour and
commitment on a daily basis, in fact personal caomémd cost-effectiveness are
stronger drivers of behaviour. Although recyclingerges as a popular choice, few
other environmentally-friendly or energy-savingiaas are deliberately taken for
environmental motivations. Cutting down costs aiil$ s key in this respect. Few
people are aware of the impact of their personak@nuse, in the home and for
transportation.

Nevertheless, public support for actions to tacki@ate change and improve security
of energy supplies appears to be widespread. Widlsonal efforts are generally
considered ineffective, a large proportion of théblg strongly favours measures
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implemented by the government, such as incentivel subsidies to renewable
energy and ‘clean’ technologies, and regulatiortstares to curb the use of polluting
fuels. Despite this support for collective actitimere seem to be a worryingly high
level of public distrust of the government, as vaadlof industry and certain lobbies.
Few people seem to be aware of the Government&imgiand planned actions to
tackle energy and environmental problems.

At international level the situation mirrors that the UK, with obvious country-
specific differences.

What are the determinants of environmentally-friendly behaviour? Is there a
correlation between values, knowledge, beliefs, concerns and attitudes, and actual
behaviour?

The studies that have been reviewed here offer anigsults that cannot be easily
summed up together. It appears that this areasefireh is still fragmented and there
are many different approaches rather than a umgftheoretical framework.

There are still many doubts about the predictiwegroof attitudinal variables and the
relevance of self-reported behaviour. There is génbe risk of social desirability
bias in responses to questionnaires. Behaviour nergy use and towards the
environment appears to be the outcome of a neguotisamong many factors,
inclusive of various personal, economic and conigxdeterminants, and further
research is necessary to assess the relative mmgerthat can be attributed to each of
them.

What are public attitudes and behaviour towards specific energy technologies, such
as new and renewable energy, and other technologies associated with energy and the
environment?

Existing evidence indicates that there is, in pgle; strong support for renewable
energy. However, attitudes to specific technologmsjects and schemes can vary
widely. Most people are unfamiliar with such absti@oncepts as “renewable energy”
and “sustainable development”, and prefer to spdsdut specific technologies and
the practical contexts of use (where they will beated, what benefits they will bring
and to whom, what risks or nuisance they may cawbe, will be responsible to
ensure everything is duly managed, etc.).

Renewable energy is mostly supported for its emwrental benefits. Among
renewable sources, solar and wind appear to bécylarty favoured and widely
known. However, most people feel their knowledge amy of the renewable
technologies is low and limited to a superficiatlarstanding, principally gained from
popular media sources, such as TV and newspapgdsopbwer is an established
technology for most and few had ever thought oést ‘renewable’. Less known
technologies, such as wave, tidal, combined hedtpamwer (CHP) and biomass, for
example, raise more concerns than solar and wind,ase less readily accepted.
Biomass, in patrticular, is not easily associateith whe concept of ‘green’ energy and
raises health concerns among most people. Howdwermajority of the reviewed
studies do not attempt to explain the relationslgfween awareness and knowledge
on one side, and acceptance on the other. Cletnity,is an area where further
investigation is needed.
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Most people feel that cost is still a great bartierthe deployment of renewable
sources, and lack of practical information and eehabout the various options (cost,
grant availability, installation, maintenance, peniance, etc.) is hindering adoption
in the residential sector. Among the disadvantabas people find about renewable
energy technologies, reliability is often mentionedrelation to solar power (“not

enough sun in the UK"), whereas aesthetics, laclspEce and intermittency are
associated with wind. People feel highly unsurexgfressing any opinion about other
less known renewable sources.

A number of studies have addressed public resisttmtocal renewable projects and
tried to understand the reasons behind oppositmat clearly emerges, in contrast
with the simplistic notion of ‘NIMBYsnv, is that me complex motivations can

shape public acceptance or resistance to a cestaject, and that the process of
developing a project and the local context in whtal implemented play a key role.
In other words, publics can in principle be suppertof renewable, ‘green’

technologies, but in practice they can oppose 8pegiojects. More deliberative

approaches, capable of appreciating the specagfcibf the local context, may be a
way forward and provide a remedy to the widespezadion of trust in governments
and institutions.
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