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Abstract extraction, some approaching commercialization evhil
others are still in the concept stage. Likewisgylipu
Wave energy (WE) has the potential to eventually opinion about WE is emerging. Acceptability of RE
cover more than half of the world’s electricity projects is very h|gh genera”y, but when it cordes/n
demand. The WE sector is still nascent; some to implementing specific projects, acceptabilityntsito
technologies are approaching commercialization but negativity and even hostility. It is important todw
others are in their infancy. Likewise, public opinbn  why this happens, especially after the literatutests
about WE is emerging. Public perception has been NIMBY (Not In My Back Yard) is not the most crucial
identified as a non-critical barrier of WE factor that defines pub“c Opposition to RE pr@kﬁ-
development provided public opinion is properly @], Particularly, the deployment of wave energy
handled from the early stages of the sector. The converters (WECs) raises concerns in relation & th
public is now having its first acquaintance with WE  environmental impact (El) and about prioritizatiom
thus, the sooner there is an effective approach, ¢h the uses of the ocean commons.
more opportunities will there be for the sector. It has been shown that RE projects often fail not
Research shows there are different techniques of pecause of technical difficulties but because eflétk
addressing the public. This paper discusses diffené  of attention to stakeholders’ concerns. Althougaréh
approaches as to whom, when and how developers js no general and simple formula that guarantees
should address by focusing on the experience of gptaining full acceptability, several approaches to
several renewable energy projects and the achieved public engagement have turned to be successful. The
results. The experience proves that early paper is written from a developers’ perspective. It
information dissemination to all interested parties  discusses different actions undertaken by devetoper
via two-way communication methods contributes to  toward achieving public acceptability and focuses o
achieving public acceptability most effectively. providing answers as twhom, when, andhow needs

Keywords: Best practices, opinion, public acceptability andt0 be addressed in the initial stages of a WE ptoje

wave energy 1.1 Best Practices

. What are best practices? What distinguishes best
1. Introduction practices from any other practice in gaining public

Ocean energy is one of the largest renewable ener@pcePtability for developing WE projects? Is there
(RE) sources available on the planet. It includedlifference in best practices for WE projects in
different conversion principles, wave energy (WE)COmparison to developing other RE projects? Ard bes
being one of them. The global WE resource has bedijactices globally defined or site specific? Cantalk
estimated to be between 1-10 TW, which can provid@Pout best practices in Europe versus best praciice
25-200% of the world’s electricity demand by 20a% [ the United States or other regions and countries?
Numerous technologies have been proposed for its FOF the purposes of this papesest practices in

gaining public acceptability for developing WE
projects refers to achieving positive endorsement of
WE projects among stakeholders (i.e. individuals or
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organizations with a stake in something, usually inthe  project are responsible for performing environmenta
local economy or environment [7]) without alienating  reviews of the project. The Federal Energy Regwato
key members of the local to the project communities. N Commission (FERC) licensing procedure is an
other words, best practices do not center on tkedp extensive technical process, in which the developer
for going through regulatory hurdles but on cretin prepares a NEPA document (either an environmental
positive environment for effective communication assessment (EA) or an EIS) [15]. However, FERC
through broad-based participation. establishes a preliminary permit or a “temporal
Identifying all the best practices developers havexemption” for demonstration projects. This allows
used in other RE projects is a difficult processd a developers to experiment with the technology, &g lo
besides, those identified may even be subjectibatde as the project does not have commercial purpodés [1
particularly when applied to the WE sector [8]. In both Europe and the US, the extent of the EIA
Methodologically, we provide case studies of WEprocess depends on whether it consists of a
developments that not only illustrate the applitgbi demonstration or a commercial WE project. A lengthy
of the best practices concept but also explain it&€lA process can become a regulatory barrier to the
rationale. The case studies are selected baseldrem t sector’s development and to its financial status.

criteria: Likewise, the questions addressed in the following
» They examine distinct issues and look at besgection have to be considered along with the ptsjec
practices from different angles. nature. The recommendations generally apply to
» They are geographically diverse. commercial projects, although demonstration prsject
« They are recent. can eventually benefit from them. Then, the case
studies show the importance of the EIA in the
2  EIA development process and the positive and negative

effects it may have on the projects.

The questions raised in this paper (i.e. whom, when
and how the public should be involved in WE praggct 3. \Wave Energy and Public Acceptability
stem from legislative and permitting requiremeiitse
Environmental Impact Assessment (EIA) is the tool Public acceptability of RE projects is influenced b
used for examining the impacts of a project on thdactors such as scale, location and key charatsrisf
environment and on the socio-economic system. Th#e project development [16]. Ongoing research
first two steps of an EIA are the screening and théuggests there are certain misconceptions about
scoping process. Ideally, the screening is condusge Offshore  RE  projects coming from the lack of
the competent authorities when a developer apfies understanding of the technology and scientific ifiigd
a site permit [9]. Nevertheless, screening is niokely ~ [17-18]. Particularly, Sarmento et al. [19] commait
found [10]. public acceptability of WE projects depends on a

In the European context, Directive 85/337/EECMixture of social aspects and competences over the
defines the EIA process [11] and it is in accordancProject location. Devine-Wright [20] adds that Ibca
with the Aarhus Convention, thus, establishing joubl OPposition is a form of place-protective actionatet!
participation as an important part of the EIA [12]. to pre-existing emotional attachments and placeteell

According to this Directive, WE projects may be identity processes.
subject to an EIA depending on their nature (i.e. According to the wide variety of stakeholder’'s and
demonstration or commercial project), size andocal communities’ reasons involved in supporting o
location. Thus, WE projects may undergo screening topposing a project [21] hereunder follows a disiarss
assess whether the project has a Significant Bborlf on: Who are the stakeholders? When is the best time
the impact is relevant, a Scoping document is i]mjpa for developers to approach them? What is the most
which clearly states what the EIA will examine aatd ~ €ffective way to approach?
what level of detail, and comments can be received 3 1 \whom should developers address?

upon it from all stakeholders and the public [13]. gjnce the public differs from project to projectdan
Ultimately, the obligation to carry an EIA depemits 4 sjte to site, it is recommended to first coctda
each country's legislation, which determines theytical and relevant stakeholder analysis and rsebcto

manner and opportunities for involvement in  thejgenify the issues relevant to that stakeholdetacget
decision making process. group [7, 22].

So far, European WE demonstration projects have Generally, the target groups who require notable

not been subject to a full EIA, but sometimes 10 anyyention are: i) tourism businesses, i) surfingups
Environmental Impact Statement (EIS). For the fatte 4,4 jiiy |ocal, professional and recreational fishen
developers need to demonstrate awareness of thef Els(this analysis does not consider stakeholdersertlat

the project [14]. Commercial WE projects, however,gaciors imposing “no-go areas”, i.e. navigation).

are expected to be subject to a full EIA process. First, areas with consolidated tourism tend to

In the US, public participation occurs mostly astpa perceive RE technologies as damage to the tourist

of the EIA process, in the framework of the Nationa ,,antial of their sites due to an environmentugition
Environmental Policy Act (NEPA) of 1969. According 53] The discussions with local tourism businesses

to NEPA, federal agencies authorizing or funding g rists’ demands should review the Els of the U]
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particularly noise and visual impact (note theséniya area. Likewise the latter option is not considesette
depend on the device location with respect to ghase  WE has not yet become financially attractive [28].
well as the experience of other regions developing The recommended strategy, namely planning
WECs and their impact on tourism. Current Europeamarticipation, directly involves stakeholders ineth
WE pilot plants, as well as some offshore wind gger planning phase through two-way communication
farms, are attracting an unexpected tourism flowhan techniques, incorporates negotiated changes irdo th
area [24]. project, provides motivation for the public, geriesa
Second, surfing communities worry about possiblénterest in the project and other energy relatsdes
modifications of the near-shore wave regime andnd can deal earlier with misconceived threats.[28]
alteration of coastal processes. So far, studi@s 2%] Nevertheless, this strategy may carry some
examining these impacts have not shown negativdrawbacks related to fulfilling public demands ahd
results. What is more, since surfing waves aretedea time required for that. As a result, it is becoming
not only by wind waves but also by steep changes inommon to hold a communication process managed by
the bathymetry, precisely where is worst to installan independently appointed party. This method assur
WECs, device deployments are expected to have that the public and stakeholders’ views are fairly
minor effect on surfing. represented in the process. It has proved effedtive
Third, fishing communities may be particularly Belgium with several wind projects as well [37].
affected when traditional fishing methods (i.ewtiag)
are prohibited due to the underwater cables arthed 4. Case studies
projects [26-27]. This can be seen as a positiEaon ) ) )
regarding past predatory exploitation activitiesriea 4.1 SSG Kuvitsgy pilot project, Norway
by fishermen [28]. Moreover, the experience of the The Norwegian based company Wave Energy AS
offshore wind sector shows that compensatory fees f (WEAS) develops the technology Seawave Slot-Cone

loss of fishing grounds are generally availablg[29 ~ Generator (SSG), a WEC of the overtopping type. The
150 kW pilot project [38] comprises of a 10x17x6m

3.2 When should they be addressed? (width-length-height) concrete civil structure méeito
Early public involvement is identified as a key pe puilt on a rocky shoreline (Fig.1). WEAS was not
element for the successful implementation of REgp|iged to carry an EIA nor an EIS for the pilobject.

projects [30-31]. Early communication can mitigateThe project had none of them, but obtained the
potential threats before a more general protest igonstruction permit.

formed that could turn later into unexpected opipmsi
[32]. It can also avoid misinformation by media or
rumors that may likely misrepresent important faafts
the project. Moreover, the earlier developers learn
about any potential changes in the project theehett
since working in the ocean environment makes
unexpected changes much more expensive than
onshore. . Sy
While the public is involved in the scoping process i
in the US, in some European countries the granting » Norway [39].

authority decides whether the public should bg ocation: It is located in Kvitsgy island, west coast of
involved early on in the process or not at all [30je  Norway. The island has a high tourist value duésto
latter approach can save time initially but maydiéa  npatyral resources, particularly for the greenstauk.
many problems in the long run, as case study 1show The |ocation was chosen for its WE resource (he. t
3.2 How should they be addressed? near-shore average WE power is estimated at 19.6

Oftentimes public acceptability of RE projects kW/m [39]) _and for its remote .characteristics. 'Iéher_
increases when familiarity with the technology sise Was no particular competence in the deployment site
and observations of similar projects are possiBR [ beS|de_s som_e_possmle interference with kayakirdy an
33]. Hansen et al. [34] comment that WE can pogsibl CaN0€Ing activities.
become more popular than wind energy because of the . i
minimized visual and noise impact. However, it isigg  ENgagement strategies: Generally, public engagement
challenge due to the “low public knowledge” on WE. Practices were very few and there were neitheripec
is therefore important to be aware of the level ~ awareness campaigns nor public exhibitions or other

understanding in selecting the most appropriatds too "é/évant engagement strategies. o
for addressing stakeholders. The project consortium included the Municipality of
Essentially, there are three ways for involvementKVits@y as “a key to [...] ensuring [...] cooperation
through passive information, planning participatéord with the |s!and inhabitants”. The Mummpallty only
financial participation [16, 26, 35-36]. In genertile  Planned to involve the locals with the constructaira
former is regarded as a bad practice if therelaglaof ~ l0cal museum dedicated to WE and the particular SSG
WE knowledge or no previous related activity in theProject. Nevertheless, the museum was never realize
Besides radio programs, TV programs and
newspapers gave relevant project information, which

Figure 1: SSG pilot plant in Kvitszyisland
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mainly focused on the SSG pilot project and WEASThis engagement was coordinated by an offshore wind
locally-based company. No general WE informationenergy consultant. There were a series of one & on
was provided. Additionally, a project website wasdiscussions with relevant stakeholders, a formajegt
established. briefing, with 40 people representing 25 organiadi

and a public exhibition. The later gathered ove® 20
Public opinion: There was very high project people. The project also launched a website giving
acceptance among the local inhabitants. Thaccess to the most important documents
highlighted benefits of the project were added istur (www.wavedragon.co.uk).
value to the area and to some extent new RE soasces
an alternative to existing diesel generators. Public opinion: The major concerns varied

The opposition to the project came from only onesignificantly among the target groups. While statyt
individual who had a summer house in the island. Hstakeholders (i.e. Milford Haven Port Authority,
had had related activities with EIAs and his mainMaritime and Coastal, Guarding, Department of Trade
complaint was the lack of an EIA for the projecisH and Industry, etc) were interested in navigaticadiéty
opposition campaign involved contacting most of thdéssues, non-statutory stakeholders like local gsoapd
responsible authorities behind the project, atltival, individuals were concerned about WD intrusion (i.e.
national and EU level, and writing in local newspep  visual impact, impact on local beaches, sensitiaity

He wrote objection letters and delivered an ddfici the local marine environment and effects on touyism
complaint to Kvitsgy municipality against the and the precedent an initial demonstrator projeatcc
construction approval. This objection was denieitdéw set for a larger one [40].
by the Municipality but was taken further to a mwl To face the wide variety of concerns WD carried
commissioner. The latter also denied the objectiori, several studies: geophysical, benthic and archawbg
then it was delivered together with the objectigaiast  records studies, navigation surveys, and studies on
the above decision to the Norwegian Department dfisheries, coastal processes, birds, subsea naide a
Environment and Energy. ecology, among others. Particularly, WD produced

In addition to this, he found two unknown issuestheoretical visibility mapping to predict the visua
related to WEAS and the project. First, that WEAS d influence of the WEC (Fig.2). This proved to behiyg
not have the money required for the decommissioningnlightening for stakeholders and allayed many
phase, approximately in ten years time. And seconaioncerns about the proximity of the device to thast
that it planned to blast rocks for the constructirks.  and the effects on tourism [10].

The opposition campaign resulted into additional The local fishing community highly supported the
project delays and increased public opposition.aAs project once initial concerns over loss of sea sgac
result, the project consortium decided to stop theotting were allayed. Moreover, the Marine Fisherie
project and choose a different location, even leetbe  Agency repeated their overwhelming position of

last objection was solved. support and strongly commended WD communication
and engagement with local fisheries [10]. In additi
4.2 Wave Dragon Pembrokeshire pilot project WD is considering allowing local fishermen to drop

Wave Dragon (WD) Pembrokeshire project consistsnussel ropes off the device and harvest the catch.
of the deployment of a 7 MW demonstrator, off
Southwest Wales, UK. The device will be tested3fé&r
years, whereupon it will be removed from the —
temporary deployment zone to a final one 40-45 k
further offshore, with 21-25 kW/m WE potential.

— . . Figure 2: W photomontage from Pembokehire ast Path
Location: The demonstration site was selected due to a™ " ; Hooper’s Point (250 mm viewing distance) [10].

predominant wind and wave direction and good WE

potential (i.e. up to 15 kW/m), proximity to grid  According to an independent research activity [40],
connection points and proximity to land, includiag there is a significant degree of local support aod
major port. The site is also away from commercialorganized opposition to the project at this stage.
shipping interests and outside of military firiranges.

These criteria defined a site surrounded bylimeline and EIA: The total process carried by WD
ecologically sensitive areas (i.e. it is within can be divided into five distinct phases: i) scapiii)
Pembrokeshire Coast National Park), which, in spite initial survey work, iii) discussion on initial sty
this, was pointed by the Countryside Council forl®ga results to inform full EIA surveys, iv) EIA surveysd
as the most suitable location. The area is als¥) discussion with survey results [10].
characterized by tourism, associated service ingsst WD performed expensive and extensive El studies
and potting activities for lobsters fishing [10]. even though it was only applying for permissioruse

the site as a test area. The reason may be explame
Engagement strategies: The developer made follows: On one hand, there was no clearly defined
substantial efforts to engage stakeholders, locaonsent process for a WE demonstrator unit in the U
organizations and the public from the earliest etag by the project time. The consent process was adapte
[40] in order to share their plans and gain feelibac from other contexts and authorities were not pregar
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[28]. Therefore, it was WD's responsibility to deéei Draft. Subsequently, the public comments will be
what to include and how to approach the EIA processncorporated in the final EA. Then, DOE will either
On the other hand, WD had a deadline to use thdetermine a Finding of No Significant Impact or
project funding and was actually worried of havthg  proceed with a full EIS [42].
project stopped due to lack of El studies. Thug, th
uncertainties in the licensing process along witb"®/  Public Opinion: About 25 people attended the DOE
fear of jeopardizing the project funding, led WD tocommunity scoping meeting. Most of them represented
carry out a full EIA. The process involved morertha the general public, but there were also represeasat
13 authorities and including the feasibility assesst of state agencies and local businesses and some
and consent, it lasted for four years (Fig.3). commercial and recreational fishermen. Most of the
Mo busness e QUESIONS raised focused on the test site locattiovas
it —— 4 possible CE, appeals for suggested that the MOTB was in a very busy area for
Sk document e Pl recreational fishermen. Several people asked aiheut
: Loy 220500 / total closure area and whether the MOTB could be
i N B e i | moved within the test site. Some questions focused
o A i K v the mooring design and the devices to be tested.
2 TN W T gy 1 ' Newport community has seen plans for harnessing
- \ WE for several years ahead. By 2006, Oregon

2005 2006 _~2007 / N, 2008
CCW opinion on site;,~ EIA statement and

dogument L
A Stakeholder

\ A\
\ Web site \  Exhibition Meetings,

CCW wish to suitability for WE development was made public [43]

worst, because most 3 consent y
make ‘holding

protected applications i and since 2004 there have been strong efforts to
Figure 3: Wave Dragon application process timeline [40].  establish a NNMREC in Oregon [44]. Efforts included
building strong support at the state and fedenal&
collaboration with industries, utilities and the
communities, and outreach to the fishermen and
crabbers community. In addition, specialists and
University professors have been informing coastal
communities about WE development opportunities in
Oregon [45].

FINE (Fishermen Involved in Natural Energy), the
cal community and representatives from federal an
ate resource agencies are now involved in the BIOT
§ite selection. FINE was established in Newporamas
advisory group, whose purpose is to represent the
community interests, especially those of fisherraed

The project stalled after scoping studies, engageme
and consent applications. Funding problems ard eite
the main reason in addition to difficulties of the
complex process [40]. The project is finally baak o
track (by 2010) with the final consent expecte@@i 1.

4.3 Ocean Test Berths scoping process

The Northwest National Marine Renewable Energ>10
Center (NNMREC) is a partnership between Oregorgt
State University (OSU) and the University of
Washington (UW) sponsored by the Department o
Energy (DOE) in the Pacific Northwest area of th&. U

OSU and l.JW coIIaborate_ t.OWiird WECS and .t".jalcrabbers, in making decisions about the actiorenték
energy devices commercialization, inform decisio

"the County waters. The reason for its creation thas
makers and boost technology development.

NNMREC has proposed to construct, deploy amﬁountys concern that WEC developers could obtain

ermitswithout engaging the community.
operate an Ocean Test Berth (OTB) about 2 km o DOE decision as a result of the scoping proceds wil

Newport, Oregon, US. The OTB will be an integrated obably be favorable. This is due to the early

and standardized test center to test, develop arP Lo .
validate WECSs. The first development of OTB is thec%mmumty involvement and the organized approach

Mobile Ocean Test Berths (MOTB), where WECs ca that puts local and fishermen interests on par Wh

n
; . : development.
be tested without grid connection. Scoping is viewed as “the most important stage” for

Engagement strategies: DOE, as the funding agency of determinin_g the qliality of an EIA and as “the most

the project, has initiated thé preparation of atdEA pr_oblematlc phase [3(.)]' This case study shows that

of the MOTB, according to NEPA requirements. ItSW|th ea}rly.stake'holder involvement, the second pért
AP . . }he definition might need to be changed.

purpose is to i) identify any adverse environmenta

effects, ii) evaluate viable alternatives to thepgmsed

action, iii) describe the relationship between Ioca5- Discussion

short-term uses of the environment and the Tne presented case studies provide good baseline

maintenance and enhancement of long-termyata to discuss the following questions:

productivity, and iv) characterize any irreversilalied

irretrievable commitments of resources [41]. DO0al . Are there differences in best practices for WE projects

iSSUGd a Notice Of SCOping fOI’ the MOTB. The Noticein Comparimn to de/elop”']g other RE projects?

of Scoping provides details about the project @d i The inherent characteristics of WE makes the

publicly available in order to get input on issubat  research and development stage more difficult fban

should be considered in the EA. . _other RE technologies in relation to technologyites
DOE held a meeting where the public could providayg prototypes above a certain scale have to bedest

comments, tobe incorporated in the draft EA. Aftee, i real seas and their size has to be adjustedetsda
public will be notified and allowed to comment dret



7

v i . .
@ OE 3 International Conference on Ocean Energy, 6 Octditbao

states where are deployed. This makes WECs not onnd eventually result into a time consuming and
large in size but very expensive to test. expensive process.

On top of this, WE developers may have to deal with Besides, it seems that RE projects are generallg mo
regulatory hurdles, long and expensive EIAs, and apenalized by the local communities and sometims&s al
opposing public opinion to obtain permits to deployby the authorities with regard to their Els and Hié&
demonstration projects. process than non-RE ones.

Case study 2 describes one of the main barriers for Here, the authorities, particularly the local ongay
WD development, the expensive and extensive E& major role. They should aid developers in addngss
studies that had to be performed [28], in spiteitof stakeholders and local communities. Moreover,
being a demonstration project. WE pilot projectsudti  strategic planning policies like Strategic Envirantal
be exempt from complex EIA processes that wouldAssessment along with Marine Spatial Planning, are

represent a barrier for the development. desirable to avoid or minimize conflicts of WE with
other sea uses or damage to visual, cultural or
- Are best practices globally defined or site specific? archaeological resources [47]; these usually béieg

There are some universal best practices, such asigin of public opposition to WE projects [21].
early and local participation, and some site-specif The paper has proposed some recommendations for
issues, which depend on the community priorities. | an effective public acceptability process. For Hart
different locations particular stakeholders migbéd to research and a better understanding of the diffesul
be stressed over others. for developers in achieving best practices, we
It could be inferred from Case study 1 that it ddou recommend conducting further interviews with
be the responsibility of the local authority to angze  developers. Once commercial deployments take place
public acceptance campaigns and to collaborate witve will see what is actually happening and how the
developers for their realization, since the loecgharity  reality fits with the anticipated positive and ntga
knows better the inhabitants, their culture as asglthe impacts of WE and their consequences on public
community habits. Particularly, WEAS believes it opinion.
should be the developer’s decision whether to carry
public acceptance campaigns or not when deploying\cknowledgements
pilot projects, even though it should aim at. Hewd
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