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NepiAnyn

O OLKOTOTOG TWV MAPAKTLWY OHoBIVWYV pe (6N Juniperus av Kol amovtatoL O
224 meploxég tou Oiktuou NATURA 2000 oc QPKETEC HECOYELAKEC XWPEC TNG
Eupwrning péxplL onuepa dev €xel epeuvnBel Kot peAetnBel o LkavomownTiko Babuo
ooov adopa Ta LSLaltepa OLKOAOYLKA XAPOAKTNPLOTIKA Tou. EMUTAéov oL LEDELG TToU
SE€xovTal oL TIEPLOXEC QIO TOV TOUPLOUO TIOLKIAOUV O TepLloxn o€ mepLoxn AOyw Twv
OLOUTEPWY KOWVWVLKWVY KOL OLKOVOULKWY ouvBnkwv. Emiong n mpootacia kot
SlLatripnon Tou OLKOTOMOoU ota MAdiola tnNg Slaxeiplong Twv MEPLOXWV Tou SLKTUOU
NATURA 2000 Bpioketal og apykad otadla i epappolovral SLaXELPLOTIKA LETPO TTOU

avadEépovtal otnv mpootacia Tou $puoLkol TEPLBAAANOVTOC YEVIKOTEPOL.

Juvenwg, n Owdxuon TG yvwong mou TpogkuPe Kot tn SLApKELD TOU
TIPOYPAUHATOG TIPOC OTNV EMLOTNOVLKY KOWVOTNTA €lval amapaitntn Kot cuBAAAeL
oTNV KOAUTEPN IPOOTACIO TOU OLKOTOMOU, OTNV OTIOTEAECHATLKOTEPN SLaXElpLON TWV
nepoxwv NATURA 2000 kot otnv umoothpn kot edapuoyny Mapouolwv
Spdoswv/mpoypappudtwy Kot oe AAeg meploxec EAAASag | tng Eupwmng omou

eudaviletal o ev AOyw OLKOTOTIOG.

H mapovoa avadopd mepllapPavel TG epyacieg¢ mou SnuoolevBnkav o€
ETILOTNUOVIKA TIEPLOSLKA KAl T EPYOCLEC TIOU TIOPOUCLACTNKAV I} avaptionkav pe

Hopdn nootep os SLadopa EMLOTNUOVIKA CUVESPLAL.

MéxpL onuepa €xeL SnuooleuBel n epyacia “Participation in the management
of Greek Natura 2000 sites: Evidence from a cross-level analysis”oto meplodiko
“Journal of Environmental Management” Evangelia Apostolopoulou, Evangelia G.

Drakou and Kalliope Pediaditi (2012).

H epyacia “Vegetation dynamics of coastal dunes with Juniperus spp. in
Crete, Gavdos and Chrysi islands (Greece)” Penelopi Delipetrou, Dany Ghosn,
George Kazakis, llektra Remoundou, Panagiotis Nyktas and loannis I.N. Vogiatzakis,

£xeL umoBAnBel yla Snuooieuon oto meplodiko «Plant Ecology and Diversity».
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H epyacia “Imaging sand dunes at Kedrodasos coastal area, Crete, Greece” S.
Zannetidis, N. Economou, H. Hamdan, P. Nyktas, G. Kazakis, D. Ghosn and I.
Remoundou, mopouctdotnke oto 6° cuvédpLo tng BaAkavikic Nrewduoikic Etatpeiag
otnv Boubanéotn tov Oktwpplo tou 2011 kot €xel SnUOOLEUOEL oTA MPOKTIKA TOU

ouvedpiou.

H epyacia “AvaAluon mAnOuopiakwv 8eSopévwv oe UNMONMANBUOHOUG TOU
eldoug Juniperus macrocarpa o€ TECOEPL TMEPLOXEG TG KpATng mpog tnv
KkatevBuvon tng edpappoyng e€eldikevpévwv dpaccswv dratipnong” KaAtong A.,
KoutoofouAou K., ©@avogc K.A., mapoucldotnke UumoO Hopdn mootep oto 120
MaveAAnvio Emiotnpovikd Juvédplo tng EAANVIkAG Botavikn¢ Etalpsiag oto

P€Bupnvo, 29 YemtepPpiou — 2 OktwPpiouv, 2011.

H epyacia “Z0vBeon kat doun twv umonAnOuopwv tou €idoug Juniperus
macrocarpa otnv Kpntn”. KaAtong A., KoutocoBouAou K., ZkolUptn E., @avocg K.A.,
TIOPOUCLACTNKE UTO popdn mootep oto 50 MaveAAnvio Juvédplo Owkoloyiog
«OlKkoAOYIKEC Olepyaocie oto XWpo Kal To Xpovo» tnG EAANVIKAG OWKOAOYIKNC
Etalpeiag¢ tng EAANVIKNG ZwoAoylkn¢ Etatpeiag kat tng EAANVIKAC BoTtavikng
Etalpeiag otnv Natpa, 7-10 OktwBpiou 2010.

H epyacia “Study cases on conservation of endangered plants and habitats in
Greece”, Thanos C.A. (2010).mapouaciaotnke oto cuveédplo Xl OPTIMA Symposium
on Rare and Threatened Plants and Habitats, otnv AttdAsla tng Toupkiag otig 22-26

Maptiou 2010 kat cupmeptAapBavetal otnv EKS0CN TWV TMPAKTIKWY TOU cuveSpiou.

T€Aog o€ OAa Ta MAPASOTEQ TOU TIPOYPAUMOTOC, TIEPLYPAPOVTAL OVAAUTLIKA OL
pnebodoloyiec kalL ta amoteAéopata kabe OSpaong kat eival SlabBéowpa otnv

totooeAida Tou mpoypapparog: (www.junicoast.gr/en/publications/deliverables/)
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Introduction

From the onset of the JUNICOAST project, a communication strategy has been
developed and implemented (see Deliverable D.1: Report on communication
strategy). This communication strategy included an awareness and education activity

entitled: “dissemination of findings to the scientific community”.

The objectives of this activity were to disseminate the findings and the
knowledge acquired throughout this project to the International scientific
community, to contribute to the consolidation of a knowledge base and to promote
future best practices on the conservation of coastal dunes with Juniperus spp. in
order to encourage collaborative research at European and International level and

increase visibility of the research across the scientific community.

Results from various preparatory actions have been published in peer-
reviewed journals or presented at National or International scientific conferences.
Moreover, detailed scientific reports for each preparatory action have been
produced and published on-line on the official website of the project

(http://www.junicoast.gr/en/publications/deliverables/).

Publications in peer-reviewed journals

A scientific paper entitled: “Participation in the management of Greek Natura
2000 sites: Evidence from a cross-level analysis” authored by Evangelia
Apostolopoulou, Evangelia G. Drakou and Kalliope Pediaditi has been published in
the “Journal of Environmental Management” on September 2012 (see annex 1

Publications in peer-reviewed journals).

A second scientific paper entitled: “Vegetation dynamics of coastal dunes with
Juniperus spp. in Crete, Gavdos and Chrysi islands (Greece)” authored by Penelopi
Delipetrou, Dany Ghosn, George Kazakis, llektra Remoundou, Panagiotis Nyktas and
loannis I.N. Vogiatzakis has been submitted to the journal of “Plant Ecology and
Diversity” and is still under “review” awaiting acceptance (see annex 1 Publications

in peer-reviewed journals).
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Moreover and as mentioned in the After-LIFE communication plan, more
scientific papers on coastal dunes with Juniperus spp. will be submitted and

published in scientific journals in the near future.

Presentations at national or international scientific conferences
Several scientific articles, abstracts and posters have been presented at

National or International scientific conferences in Greece and Europe.

A scientific article entitled: “Imaging sand dunes at Kedrodasos coastal area,
Crete, Greece” authored by S. Zannetidis, N. Economou, H. Hamdan, P. Nyktas, G.
Kazakis, D. Ghosn and I. Remoundou has been published in the proceedings of the 6"
Congress of the Balkan Geophysical Society in Budapest-Hungary on October 2011

(see annex 2 Presentations at National or International scientific conferences).

A scientific abstract entitled: “Study cases on conservation of endangered
plants and habitats in Greece” authored by Kostas Thanos has been published in the
proceedings of the International Symposium on Rare and Threatened Plants and
Habitats, XIII OPTIMA Congress in Antalya-Turkey on March 2010 (see annex 2

Presentations at National or International scientific conferences).

A scientific abstract and a scientific poster entitled: “Composition and
structure of Juniperus macrocarpa subpopulations in Crete” authored by Apostolis
Kaltsis, Katerina Koutsovoulou, Evangelia Skourti and Kostas Thanos have been
presented at the 5™ National Congress of Ecology of the Hellenic Ecological and
Zoological Societies in Patras on October 2010 (see annex 2 Presentations at

National or International scientific conferences).

A scientific abstract and a scientific poster entitled: “Population data analysis
of Juniperus macrocarpa subpopulations in four sites at Crete, towards the
implementation of specialized conservation actions” authored by Apostolis Kaltsis,
Katerina Koutsovoulou and Kostas Thanos have been presented at the 12
Panhellenic scientific conference of the Hellenic Botanical Society in Rethymno,
Crete on September 29 - October 2 2011 (see annex 2 Presentations at National or

International scientific conferences).
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The governance of protected areas has experienced rapid advancement over the last two decades with
regard to the inclusion of stakeholders and local communities into the management process. During the
same period Greek biodiversity governance has been characterized by a shift, at least on paper, towards
the adoption of participatory approaches primarily through the establishment of management agencies.
However, this has not been institutionalized for the majority of Natura 2000 sites, thus posing questions
on the existence, nature, and effectiveness of participation in sites with no management agency. This is
the first conducted large scale, cross level participation analysis for Greek Natura 2000 sites enabling the
formation of a representative picture of the situation in the country. We investigated the nature and role
of participation in Greek biodiversity governance by exploring both general opinions regarding the
national context of participation in Greek Natura 2000 network as well as site-specific opinions
regarding three case study areas where Natura 2000 sites have been established. Overall, we analyzed
the results of 96 interviews, conducted with national, regional and local level stakeholders and 734
questionnaires conducted with local communities of the three case study areas. Results indicate with
non-significant difference among governance levels, or between case study sites, that stakeholders’
participation exists mainly on paper whereas community participation is practically absent. Stakeholder
engagement seems to take place through administrational documentation across levels and to be locally
confined based mainly on personal contacts and initiatives. Interviewees and survey respondents indi-
cated a preference towards improving stakeholders’ participation and the community’s engagement in
the management of Natura 2000 sites. Overall, the results of this study revealed the urgent need for
policy initiatives towards adopting meaningful, fair and collaborative two-way forms of participation
through the development and implementation of facilitation, participation and engagement guidance
and training programs.

© 2012 Elsevier Ltd. All rights reserved.

1. Introduction

governance approaches advocate the participation and involve-
ment of a variety of stakeholders and local communities in

Over the last two decades, ideas of collaborative approaches
and increased stakeholders' participation have been gradually
embedded into environmental governance (Berkes, 2009; Reed,
2008; Walker and Hurley, 2004). Collaborative and multilevel

* Corresponding author. Present address: Ministry of Environment, Energy and
Climate Change, Ministers Office, Amaliados 17, 11523 Athens, Greece. Tel: +30
28410 27444,

E-mail addresses: evaposto@bic.auth.gr (E. Apostolopoulou), edrakou@
bio.auth.gr (E.G. Drakou), kalliapediaditi@gmail.com (K. Pediaditi).

! Tel.: +30 2310 998254,

2 Present address: Land Resource Management Unit, Institute for Environment
and Sustainability, Joint Research Center, European Commission, Via E. Fermi 2749,
1-21027 Ispra, ltaly. Tel.: +39 0332785078,

 The names of the authors appear in alphabetical order.

0301-4797/$ — see front matter © 2012 Elsevier Ltd. All rights reserved.
http://dx.dol.org/10.1016/j.jenvman.2012.09.006

conservation strategies and policies for the successful management
of protected areas (Allendorf, 2007; Borrini-Feyerabend, 1996;
Buono et al., 2012; Cihar and Stankova, 2006; Graham et al., 2003;
Krott et al., 2000; Liu et al., 2010; Pediaditi et al., 2011). Participa-
tion is assumed to result in a range of benefits including increased
environmental awareness and knowledge sharing through social
learning (Reed, 2008), whereas the failure to incorporate local
perceptions to the institutional development of protected areas has
been considered to lead to inflexible systems (Glaser et al., 2010). In
this paper, participation represents all forms of exchange organised
for facilitating the communication between stakeholders regarding
a specific decision (Webler and Renn, 1995). As such, participation
could be considered as any process that includes everyone who is
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contributing in any way to multilevel governance, including the
public (Wesselink, 2008).

In the case of the Natura 2000 network, the Habitats Directive
(92/43/EEC) implicitly refers to participation and the need for local
community involvement in the establishment of the protected
sites. However, each Member State is responsible for developing
and implementing its own procedures and there are no specific
directions on the way that participation, consultation or incorpo-
ration of stakeholders and local communities perceptions will take
place, while the input from the public is only described as “opinion”
(Bouwma et al., 2010). So far, inadequate participation has been
described as one of the main factors impeding the effective
implementation of the Natura 2000 network and leading to the
emergence of multilevel conflicts around the EU (Eben, 2006;
Grodzinska-Jurczak and Cent, 2010; Hiedanpdd, 2002).

In Greece the designation of the Natura 2000 network has re-
flected the general top-down administrative, expert-based, and
protectionist approach of the Habitats and Birds Directives
(Apostolopoulou et al, 2012a; Rauschmayer et al, 2009). This
designation process rarely gave to the local people the opportunity
to participate, to incorporate their needs, perceptions and interests
(Apostolopoulou and Pantis, 2009, 2010; Hovardas and Poirazidis,
2007) or to be informed about the costs and benefits resulting
from protected areas designation (Jones et al., 2011).

The last decade an, at least “on paper”, institutional shift
towards more collaborative governance approaches has occurred
regarding the management of some Natura 2000 sites through the
establishment of management agencies, mandatory management
plans, and public consultation processes. Greek Law 2742/99 allows
for flexibility on the synthesis and membership of these agencies,
which theoretically could allow for collaborative governance
including representatives from multiple governance levels. Since
1999, 29 management agencies have been established in 94 of the
419 Greek Natura 2000 sites and two official management plans
have been adopted. Therefore, the majority of Greek Natura 2000
sites do not have a specific governance mechanism for their
management and, given the up-to-date rates of establishment of
agencies, they are unlikely to obtain one any time soon. In fact, in
the context of the economic crisis, the 29 management agencies
have been recently merged to 13. However, decisions on Natura
2000 sites are being taken despite the absence of agencies, which
gives rise to the following questions, which we aim to answer in
this paper:

-

How does participation occur in the Greek Natura 2000 sites

with no management agencies?

How do stakeholders acting at different governance levels and

local communities perceive participation?

3. What are the main perceived barriers to
participation?

4. What lessons can be learned and recommendations made for

improving participation processes?

o

effective

2. Research design and methodology
2.1. Research design

The research involves a cross-level analysis with the aim of
ensuring input from national level to site-specific stakeholders and
local communities, thus obtaining a wider picture of participation
in Greek biodiversity governance.

In particular, in order to explore the national context of partic-
ipation in Greek Natura 2000 sites as well as generic opinions of key
stakeholders regarding the nature, scope and effectiveness of

current participation processes we conducted interviews with key
stakeholders acting at the wider national level referred to here
onwards as generic interviews (see Supporting Information I for
details on types of stakeholders).

Our research design also entailed three case studies in areas
with established Natura 2000 sites. In particular, we conducted
interviews with stakeholders who have decision-making authority
or are actively involved in the three sites, referred to here onwards
as site-specific interviews (see supporting information I). The case
studies also included local community surveys of the residents of
the site municipalities (on the combination of qualitative and
quantitative methods see also Bouton and Frederick, 2003;
Denscombe, 2008 on mixed methodologies).

By combining generic with site-specific interviews as well as
community surveys (Table 1), a more holistic analysis was possible
given that in multilevel biodiversity governance no single level is
likely to be effective alone (Termeer et al., 2010). From the case
studies context specific issues and recommendations were identi-
fied, whilst with the generic interviews we were able to test their
wider applicability.

22. Case studies description®

The three Natura 2000 case study sites [Chrysi (GR 4320003),
Kedrodasos (GR 4340015), Falasarna (GR 4340001)] administra-
tively belong to the Region of Crete and in particular in the
municipalities of lerapetra (Chrysi), Pelekanou and Inahoriou
(Kedrodasos) and Kissamos (Falasarna) (Fig. 1). These sites were
purposefully selected to be similar regarding their ecological-
biophysical context as well as their institutional frameworks,
allowing interpreting the potential differences in participation
events and particularities. In particular, the three case studies are
characterized by the presence of the priority habitat 2250" (coastal
dunes with Juniperus spp.”, see Supporting Information II).
Commonly all sites attract tourism, for their beautiful sandy bea-
ches, and are also remote in relation to the local population.
Through the on-site investigations conducted through the
LIFE + Junicoast project, the main threats identified to the priority
habitat were, restricted natural regeneration, tourism, lack of public
awareness, solid waste disposal, fire, wood cutting and grazing.

With regard to their institutional framework all three case
studies are similar. They are designated Natura 2000 sites and are
also protected by several national laws for their natural and cultural
features. In particular, Chrysi and Falasarna are protected by
archeological designations, while Kedrodasos and Chrysi also by
forest law. The requirements of the Greek environmental law 1650/
86 are not being implemented in any of these areas and conse-
quently, all areas lack an official Specific Environmental Study (SES),
as well as the Common Ministerial Decision (CMD) andjor Presi-
dential Decree (PD) necessary for the implementation of conser-
vation and management measures. Similarly, the provisions of
Greek law 2742/99 on the establishment of management agencies
have not been enforced for these areas. However, in the Falasarna
Natura 2000 site between 2004 and 2008 two LIFE-Nature projects
were implemented covering a part of the site, and there have also
been management plans covering part of the area as well as
management of specific activities (e.g., tree felling). In Chrysi island
EU funded and National projects have taken place in the past,
indicatively a management plan has been developed, yet never
adopted or implemented.

4 For a detailed description of the case studies see Junicoast site {(www junicoast.
gr) and Pediaditi et al. (2009a,bc).
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Table 1
Samples of interviewees and local communities’ surveys.

Interviewed stakeholders

Generic stakeholders total 64
Site-specific stakeholders total 32
Stakeholders from Chrysi 13
Stakeholders from Falasarna 10
Stakeholders from 9
Kedrodasos
Generic and site-specific stakeholders 96
total
Local Communities Surveys Confidence
level (95%)
Household sample size and confidence  4.38 454
interval for Chrysi
Household sample size and confidence  6.86 184
interval for Falasarna
Household Sample size & confidence 9.67 98
interval for Kedrodasos
Household sample size for all three sites 736

The case studies were selected in order to be representative of
the typical status of management of Natura 2000 sites in Greece, of
“no management agency” and “no official management plan”
(Apostolopoulou and Pantis, 2009).

Map of Crete with
the Study Areas

() 1. chiysi Isiand [GR4320003 (SCI)]

() 2 Falasama (GR4340007 (SC)

D 3. Kedrodasos [GR4340015 (SCIY)
Perfecture of Crete

1
0 20.000 40.000 80.000 Meters

2.3. Data collection and analysis

2.3.1. Stakeholder interviews

Semi-structured interviews were conducted with 64 generic
and 32 site-specific stakeholders (Table 1, see also Supporting
Information ). In both cases, the selection of interviewees was
based on a stakeholder analysis (Borrini-Feyerabend, 1996) of the
governance structures in Greek Natura 2000 sites, in conjunction
with the snowball sampling technique. Given that the number of
stakeholders for decisions concerning Natura sites is undoubtedly
large, we employed the snowball sampling technique whereby
each interviewee was asked to indicate important stakeholders to
be included in the research and the process ended only when
interviewees were proposing no new stakeholders.

Regarding the three case studies a distinction has been made
between stakeholders who have direct influence on the decision-
making process such as government bodies, and those who
although directly affected by the decisions taken, may not be
directly involved in the decision making process itself, such as the
local communities. Therefore, decision-making stakeholders (from
here on site-specific stakeholders) were subsequently interviewed,
and local community stakeholders (from here on local community)
views where obtained through surveys (see section 2.3.2).

— e e o e R e e ew wem mmm e e e e o o ow

Fig. 1. Map of the region of Crete, depicting the three case study Natura 2000 sites.

11



Deliverable D.6.1 “Dissemination of findings to the scientific community” 12

E. Apostolopoulou et al. / Journal of Environmental Management 113 (2012) 308-318 3n

The interview guide used for generic and site-specific inter-
viewees differed only in that the latter had to answer to additional
site-specific questions. The guide included both open- and close-
ended questions focusing on: (i) how participation is taking place
in Greek Natura sites without management agencies (types of
stakeholders involved, degree and nature of participation), (ii)
perceptions of participation effectiveness, (iii) determination of
level of knowledge regarding the case studies’ conservation and
management status (this category was included only to site-specific
interviews), (iv) perceptions of barriers and limitations to effective
participation, and (v) recommendations for improvement.

Interviews ranged from 60 to 80 min and were tape-recorded,
transcribed, and followed by extensive note taking. The data anal-
ysis for the qualitative responses (open ended questions) was based
on content analysis (Miles and Huberman, 1994). In particular, the
transcript data were reduced, organized and presented following the
method of theme or category formation (Larsen and Valentine, 2007).

2.3.2. Local community surveys

For the three case studies (Fig. 1), we conducted household
community surveys in the municipalities to which the Natura 2000
sites belong. We used random sampling and distributed self-
completion questionnaires in schools and public authority build-
ings in each municipality enabling an even geographical coverage.
Out of the 934 questionnaires 736 (Table 1) were fully completed
(78.5% return rate) and maintained for further analyses. (For details
see Supporting Information I1I).

We formulated the questionnaire themes according to the
interview guide in order to ensure comparability of results. In
particular, we analyzed the following main categories of questions:
(i) perceptions on current participation practices and their effec-
tiveness (1-5 Likert scale), (ii) level of knowledge regarding the
three case studies’ conservation and management status (binary
data 0—1), and (iii) recommendations for improving participation
(binary data 0-1).

We statistically analyzed data from each category to describe
the main perceptions in each area. For open-ended questions we
conducted content analysis (see section 2.3.1). For statistical anal-
the questions answered in a Likert scale we conducted one-way
ANOVA (i), to examine potential statistically significant differ-
ences on the perceptions of the local communities among the three
sites as well as to test the overall robustness and wider applicability
of the results.

During data analysis, we integrated the information gathered
through observations, field notes, interviews, and surveys into
databases, according to informants and to different key themes and
afterwards the data were coded according to topics, factors, and
variables (see also Nygren, 2004).

3. Results

3.1. Farticipation practice in Greek Natura 2000 sites: the case of
stakeholders’ participation

3.1.1. Stakeholders' perceptions (generic and site-specific)

As mentioned above with Law 2742/99 there has been a shift, at
least on paper, towards a more participatory approach in biodi-
versity governance, mainly through the establishment of manage-
ment agencies.” However, for the majority of Natura 2000 sites for

% We should notice that the establishment of the management agencies is
a complex issue of biodiversity govemnance in Greece which is not investigated in

this paper.

which such agencies have not been established, until very recently
participation could take place through “management contracts”
with central or/and local administration, universities or/and public
research centres, or other legal public or/and private entities (Law
2742/99). In practice, however, as generic interviewees pointed out,
evidence of such contracts being implemented and supporting
participatory approaches is rare,

As of 2009 the general responsibility for the management of
protected areas in Greece lies with the new Ministry of Environment,
Energy and Climate Change. As the majority of generic interviewees
explained, the chronic coexistence of forest and conservation
legislation that foresee different provisions and mechanisms for the
designation and management of Natura 2000 sites has often proven
to be problematic. Interviewees identified overlapping responsibil-
ities between management agencies (where existent), forest
services, municipal authorities, and regional environmental and
portauthorities. Additionally, they mentioned that many other state
bodies are related to biodiversity governance, resulting in increased
governance fragmentation and high bureaucracy involved due to the
plethora of formal co-decision procedures for a specific site limiting
the accountability and legitimacy of the process. Generic inter-
viewees pointed out that in this context individual initiatives and
personal will for collaboration are often the main factors deter-
mining stakeholders' participation.

Indicatory of the implications of the above general context are
the results of the case studies’ stakeholder analysis and interviews
thatrevealed on average 22 relevant stakeholders per site (including
those directly involved from national and regional levels). However,
from the interviews it was established that national and regional
stakeholders, despite having significant decision-making powers
(e.g., issuing of Environmental Impact Assessment - EIA permits for
large projects), proclaimed not to have specific knowledge regarding
the sites, never having visited them, and thus often relying on
information provided by local level stakeholders.

When site-specific interviewees were asked which stakeholder
they perceived to have the greatest influence on ensuring sites’
protection, the Forest Service was ranked first, followed by the
archeological authority, in cases where sites also included archeo-
logical zones. Local Forest Services were considered to play a key
regulatory role, in conjunction with port and archeological
authorities, which also had regulatory powers. From the site-
specific interviews it became evident that financial and site main-
tenance' roles are mainly undertaken by municipalities whereas
regional and national authorities have advisory roles in the form of
issuing statutory opinions and guidance.

Overall it became clear, through both generic and site-specific
interviewees that for the majority of Natura 2000 sites formal
governance structures that require participation in decision-
making processes do not exist. As it was confirmed from site-
specific interviewees this situation is being translated at local
level in a situation where the most common form of communica-
tion is the documentation exchange and the request for written
opinions from the different statutory authorities, when required by
law, as is the case of EIA or planning application approval within
a Natura 2000 site. In the absence of formal mechanisms for
participation, site-specific stakeholders underlined the importance
of personal relations and interpersonal communication even with
regard to collaboration within the local public authorities.

3.2. Participation practice in Greek Natura 2000 sites: the case of
local community participation

3.2.1. Stakeholders’ perceptions (generic and site-specific)
Local community participation provisions in Greek law are
limited and at the time of data collection they were restricted to
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a 15-day public consultation of the SES and CMDs and/or PDs.® As
generic interviewees from central administration argued, the
degree to which the results of the public consultation must be
considered is unclear and subject to legal interpretation. Given the
limited efforts historically made to initiate public dialogue to
reverse the climate of mistrust between the public and authorities,
the consultation process for the establishment of the Natura
network mainly involved state and public authorities (see also
Koutalakis and Font, 2006) as well as few big environmental NGOs.
However, some generic interviewees emphasized that in many
cases unofficial negotiations have occurred regarding the bound-
aries of the sites or their zoning plans while powerful interests have
often strongly shaped governmental decisions leading to a biased
participation of specific interests or to unofficial consultation
processes that last many years due to strong oppositions (see also
Apostolopoulou and Pantis, 2009, 2010; Apostolopoulou et al,
2012a).

In practice, as it was revealed from the results of the three case
studies, itis solely up to each assigned-involved authority to initiate
collaborative and consultation procedures whereas decisions
regarding who will be involved in decision-making processes are
often shaped from governmental actors. It is indicative that the
opportunities for participation mentioned by generic stakeholders
were not mentioned from the majority of site-specific stakeholders,
as they have been considered of very limited importance during
actual decision-making processes involved in the management of
a specific site.

It is important to note that all stakeholders proclaimed as
significant for effective sites’ management the inclusion and
representation of all relevant authorities, experts and NGOs in
decision-making, yet not of the local community. The participation
of the latter tended to be described more as passive one-way
information provision, rather than the community having an
active engagement in the sites’ management. As indicated, mainly
from generic interviewees, in practice, even dissemination of
information is often absent despite the funds allocated mainly
through EU projects for the establishment of information centers
and material in several Natura sites. Most importantly, it became
evident that initiatives towards promoting social learning, building
trust and adaptive capacity, or encouraging incentives for local
people’s participation, have been quite restricted in Greek Natura
2000 sites, as site-specific interviewees confirmed.

3.2.2. Local communities’ perceptions

The results from the community surveys in the case study areas
are quite indicative of the above-described situation. In particular,
asking the local communities, “Has anyone ever informed you on the
actions taken for the conservation of the case study site?" the majority
( ~41%) responded Never, with quite homogeneous outcomes in all
three sites (non-statistically significant difference p >> 005)
(Table 2). Similarly, the opinions were negative regarding offered
participation opportunities with the most negative result docu-
mented in the case of Chrysi (Table 2).

These results are most interesting when compared to the stated
willingness of local communities to volunteer in actions for the
conservation of the sites. This result is interesting as although the
44.5% of local communities appeared willing to allocate personal
time and effort to actively participate in sites’ management, the
public authorities have never asked them to.

S Recently, there has been a shift toward “e-democracy” by giving the opportu-
nity to citizens to participate in laws’ consultation through the internet. The extent
to which consultations are taken into account however not known or prescribed in
any guidance or legislation.

Table 2

Local communities’ perceptions of current participation practices and their effec-
tiveness. (For the guestions asked see Supporting Information V). The results of
Post-hoc Tuckey testare depicted {F-values), as well as the levelof significance in the
measured differences among the three sites. The answers were given in a 1-5 Likert
scale where 1: Never/I do not know, 2: Rarely/l strongly disagree 3: Sometimesf]
disagree, 4: Often/l agree, 5: All the time/l strongly agree.

Question Case study site Total ANOVA (F-values)
Chrysi Falasarna Kedrodasos

Level of 120 122 121 121 0.074(p=0929)
information
provision

Participation 152 171 172 160 3.479% (p = 0037)
opportunities

Trust in public 229 203 251 225 79537 (p < 0.007)
authorities

Current 259 248 269 258  1.158 (p > 0.05)
participation

effectiveness

3.3. Participation effectiveness in the Natura 2000 sites

3.3.1. Stakeholders' perceptions (generic and site-specific)

Consultation between stakeholders as well as between stake-
holders and local communities was perceived as quite problematic
from both generic and site-specific stakeholders (Table 3). Indica-
tively, in response to the statement "Consultation and collaboration
between stakeholders is being carried out effectively” all the inter-
viewees from Falasarna and Kedrodasos, 76.9% of the interviewees
from Chrysi and 68.8% of generic stakeholders disagreed. Specific
reference was made to the limited communication between
national and regional as well as local level stakeholders and the
absence of specific structures for ensuring meaningful cross-level
cooperation. Similarly, more than 50% of site-specific and generic
stakeholders considered community participation limited (Table 3).

When site-specific stakeholders were asked to give further
information regarding the case study areas they mentioned that
there had been ad hoc information provision initiatives, mainly
initiated by NGOs or funded by the government, whereas in two of
the sites basic information signs had been erected.

The extent to which awareness had been raised regarding the
protection status of the sites was used as an indicator of partici-
pation effectiveness. The results indicate overall poor performance
with an average of 15.6% of site-specific interviewees knowing the
exact designation status of their sites (Table 4a). Interestingly, 25%
of site-specific stakeholders declared no knowledge of the protec-
tion status of the areas. Site-specific stakeholders seemed to be only
aware of the legal status and designations relevant to their
profession, for instance the forestry service knew forest laws and
site boundaries, whereas the archaeological authority knew the
boundaries and archeological designations.

3.32. Local communities’ perceptions

Local communities perceived the participatory and information
measures carried out for the three sites as far from effective
(Table 2). When questioned whether “The current participation
structures and processes ensure the effective management of the case
study site” the majority responded I disagree, with non-statistically
significant difference between case study sites.

Regarding local communities (Table 4b), interestingly enough,
although the percentage of respondents who knew all designations
and the exact protection status of the site was very low (3.9%), the
average percentage of community respondents (41.71%), who knew
that the sites were designated as Natura 2000 was higher than that
of interviewed site-specific stakeholders (34.4%).
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Table 3

14

313

Stakeholders’ perceptions of the effectiveness of current participation practices, ( For the questions asked see Supporting Information IV ). Site-specific stakeholders referred to
the case study sites whereas generic stakeholders to the overall management of Natura 2000 network in Greece.

Statement Answer Site-specific stakeholders% Generic stakeholders % Total %
Chrysi Falasarna Kedrodasos
Effective stakeholder I strongly agree
consultation l agree 154 7.8 7.3
I disagree 769 100 100 68.8 76
I strongly disagree 7.7 172 125
I do not know 6.2 42
Effective local community I strongly agree
consultation lagree 154 20 222 17.2 17.7
I disagree 46.2 30 333 48.4 44.8
I strongly disagree 231 30 333 23.4 25
I do not know 154 20 11.1 109 125

Simultaneously, a relatively low number of local people knew
the activities causing loss of the priority habitat as well as the
forbidden activities to their site (Table 4b).

3.4. Barriers to effective participation

3.4.1. Stakeholders’ perceptions (generic and site-specific)

When site-specific interviewees were asked to define the
problems hindering consultation and collaboration the most
important issues seemed to be the ambiguity orfand absence of
specific and clear delegation of responsibilities, as well as juris-
diction areas, the limited representation of stakeholders, and the
lack of transparency of rules during the decision-making process
(Table 5). Overall, the accountability of the decision-making

Table 4a

Site-specific stakeholders” awareness of the protection status, forbidden activities
and drivers causing loss of the priority habitat in the case study sites. (For the
questions asked see Supporting Information V).

Question Answer Site-specific stakeholders% Total%
Chrysi Falasarna Kedrodasos
Protection status  Natura 2000 site 308 40 333 344
awareness Correct answer 231 10 11.1 156
(knowledge of
all designations)
Do not know or 154 30 333 25
It is not protected
Activities causing Correct answer 231 20 1.1 18.8
habitat loss
awareness
Forbidden Correct answer 222 20 15.6 28.1
acti
AWAreness
Table 4b

Local communities’ awareness of the protection status, forbidden act;
indicated with (*). (For the questions asked see Supporting Information V).

processes has been highly questioned by the interviewees. Indica-
tive are the following quotes from two site-specific interviewees:

“How can you talk about accountability when a simple permit in
a protected area requires over 40 different signatures... if some-
thing is wrong how can you determine who is accountable?”

And:

“The local environmental authorities are our eyes and ears on the
ground, if they don’t voluntarily inform us of the status and issues
at the sites, we have no idea what is going on... it is important to
understand however, that they are not obliged by law to report to
us, it is up to each individual officers good will to do so...”

However, for generic stakeholders the hierarchy of answers was
slightly different. In particular, the factor obstructing collaboration
was perceived as lack of information provision and limited publicity
and access to information (75%). Moreover, lack of transparency
was indicated by 73.4% of generic interviewees whereas a signifi-
cant stakeholder percentage (26.6%) emphasized the general lack of
motivation to consult and collaborate (Table 5).

The majority of all interviewees considered the governance
regime to be fragmented and without time or resource opportu-
nities to promote collaboration, thus creating significant barriers to
the effective cooperation and communication among and within
different governance levels. As one site-specific interviewee stated:

“I have been charged to conduct two site inspections in the area for
over a year now, but without the traveling expenses approved,
talking about participation and meetings seams a luxury, when
there are no foreseen traveling budgets to do so".

Regarding the level of consultation between local communities
and stakeholders the latter emphasized the problems arising due to
the absence of specific mechanisms through which local people can

ties and drivers causing loss of the priority habitat in the case study sites. Significant differences are

Question Answer % in the case study site Total% Chi-square
Chrysi Falasarna Kedrodasos

Protection status awareness Natura 2000 site 405 209 69.4 41.7 41.71°
Correct answer 3.70 540 200 390 207
(knowledge of all designations)
Do not know or It is not protected 10.8 71 11.2 99 2252

Activities causing habitat loss Correct answer 15.90 19.00 22,40 17.50 28

awareness
Forbidden activities Correct answer 108 7 | 11.2 98 2252

AWareness
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Table 5

Main perceived barriers by the stakeholders on effective participation, Site-specific stakeholders referred to the case study sites whereas generic stakeholders to the overall

management of Natura 2000 network in Greece.

Barrier Site-specific stakeholders% Generic stakeholders % Total %
Chrysi Falasarna Kedrodasos Site specific total
Limited inclusion/representation of stakeholders 30.8 20 44.4 3125 64.1 53.1
Lack of transparency of rules pc | 20 4.4 281 734 58.3
Ambiguity orfand absence of specific 61.5 40 55.6 53.1 51.6 52.1
responsibilities/Jurisdiction areas
Lack of information provision — limited publicty 7.7 31 75 51
and access to information
Lack of awareness, knowledge and interest 7.7 111 6.25 234 17.7
Lack of motivation to consult and collaborate 15.4 10 1.1 125 266 219

participate in governance processes. Additionally, site-specific
stakeholders tended to blame individual “non-environmental
friendly” behavior due to limited knowledge while representatives
of NGOs pinpointed the fact that there is no official interest in
raising environmental awareness and promoting local involvement
through specific actions, projects, and state initiatives. On the other
hand, generic stakeholders emphasized the clientelistic relation-
ships between local communities and local administration, leading
to negotiations between local interests and authorities and to non-
transparent, power-laden public participation processes. They also
mentioned the latter as a factor creating mistrust among local
people towards state initiatives.

3.4.2. Local communities’ perceptions

This lack of trust in public authorities was recorded in the
community surveys (Table 2) with the majority disagreeing with
the statement that “Public authorities fulfill their duties with regard
to the case study site” whereas the most negative opinions docu-
mented in the cases of Falasarna and Chrysi.

3.5. Recommendations for improving participation

3.5.1. Stakeholders’ perceptions (generic and site-specific)

Ensuring better cross-level cooperation between all relevant
state and non-state actors including the establishment of joint
working teams, common goals, and joint decisions (89.1%), clarifi-
cation and division of responsibilities and tasks (81.3%) and clearly
defined legislation (75%) were recommended the most by generic
stakeholders followed by the need to hire specialized educated
personnel (64.1%) and ensure better exchange of information
(60.9%). Interestingly, the need to change the current political
culture was mentioned by 42.2% of stakeholders.

For site-specific stakeholders the ranking of answers was quite
different. Establishment of an independent management agency

Table 6a

and exchange of information as well as joint educative workshops
were highly recommended (Table 6a).

On the other hand, for improving local community participation
(Table 6b), 69.8% of all stakeholders recommended actions towards
raising environmental awareness and education while 62.5%
highlighted the need for better information provision and publicity
on the allowed and forbidden activities, studies conducted and
decisions made. These percentages were particularly high in the
case of generic stakeholders who emphasized the need for
a “constant educational campaign”, Simultaneously, a significant
percentage of all stakeholders considered the determination and
demarcation of land uses and protection zones (55.2%) as well as
the implementation of management plans (58.3%) as necessary
towards participation improvement.

These percentages were particularly high for generic stake-
holders, but much lower for site-specific stakeholders. It is worth
noting that although a considerable percentage of all stakeholders
(36.5%) proposed active participation of local people in the
management process, they were unable to describe the exact form
of participation, propose specific actions and define who should
participate and how the current situation could change. Moreover,
a relatively low percentage of all stakeholders (19.8%) perceived
public consultation as necessary during policy designation and
none during policy evaluation.

3.52. Local communities’ perceptions

Regarding communities’ proposals for the improvement of
participation in the management of the three Natura 2000 sites
(Table 7) better information provision through seminars, work-
shops or on site education was ranked first (78.1%) followed by the
need to define explicit management measures through manage-
ment plans, increased conservation funds as well as monitoring
actions (72.1%). Simultaneously, the need to adopt inclusive, fair
and transparent governance processes was the third most popular

Recommendations for the improvement of stakeholders’ participation. Site-specific stakeholders referred to the case study sites whereas generic stakeholders to the overall

management of Natura 2000 network in Greece.

Recommendation Site specific stakeholders % Generic Total %
Chrysi Falasarna Kedrodasos Site specific total stakeholders:
Clarification and division of responsibilities 154 10 11.1 12.5 81.3 57.3
Closer cooperation between public authorities and NGOs 154 6.25 109 94
Exchange of information - frequent meetings 15.4 40 44.4 31.25 60.9 51
Establishment of an independent management agency 231 40 222 28.1 484 41.6
Better cross-level cooperation p o7 20 222 15.6 89.1 64.6
Joint educative workshops 154 20 222 18.75 39.1 323
Specialized educated personnel 7.7 10 111 9.4 64.1 45.8
Operational regulations, clear defined legislation and 77 10 111 94 75 53.1
official management plans

Change of political culture T 31 422 292
Empowerment of local level stakeholders 111 31 125 94
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Table 6b

Recommendations for the improvement of local communities’ participation. Site-specific stakeholders referred to the case study sites whereas generic stakeholders to the

overall management of Natura 2000 network in Greece.

Recommendation Site specific stakeholders®% Generic Total %
Chrysi Falasarna Kedrodasos Site spedfic total stakeholders %
Better information provision and publicity 46.2 10 1.1 25 81.25 62.5
Environmental awareness and education 308 30 4.4 344 875 69.8
Public consultation during policy designation 7.7 31 281 19.8
Active participation of local people in the management process 308 20 22 25 422 36.5
Change of the dientistic political culture 77 10 1.1 94 453 333
Inform people on nature conservation and sustainable development 10 31 51.6 354
Clarification of property rights 10 31 25 17.7
Economic incentives to local people to protect the areas 29.7 19.8
Spedific environmental studies, legislative context and 703 46.9
territorial planning instruments
Delineation of land uses and protection zones 10 111 6.3 79.7 55.2
Conservation funds/resources, management plan 20 222 12.5 81.25 583

suggestion (65.4%) whereas a significant percentage (42.5%) high-
lighted the need for state control over private exploitation of
natural resources.

4. Discussion and conclusions

4.1. The role of participation in the management of Greek Natura
2000 sites

In Greece, the 27.1% of national area is designated as Natura
2000 (EC, 2011) comprising 419 sites, many of which with a strong
human presence. However, as the results of this study revealed
there is still a major gap in the adoption of effective, fair and
meaningful participation structures and processes. This holds true
for both stakeholder and local community participation as was
evident from the vast majority of interviewees across all gover-
nance levels indicating several problems in the degree (Arnstein,
1969; Biggs, 1989) and nature (Rowe and Frewer, 2000; Reed,
2008; Schultz et al, 2011) of participation. Similarly, the vast
majority of the local communities in all case studies, although
aware of the existence of the Natura 2000 sites, had not been
consulted, did not participate or ever receive specific information
on their design and management. This problematic situation could
be explained by the current national context where “public
communication” (Rowe and Frewer, 2000) has proven to be the
main form of participatory involvement in the design and

Table 7
Local communities' proposals for the improvement of participation in the
management of the three case study sites.

Proposal % in the case study site Total%
Chrysi Falasamma  Kedrodasos
Explicit management measures 7970 57.10 65.30 72.10
Inclusive, fair and transparent 5930 70.10 84.70 65.40
EZOVEIMance processes
Better information provision 85980 51.60 91.80 78.10

More responsible authorities 459 66.1 304 54.5

Establishment of independent 4580  17.90 2650 36.30
management agency/authority

Promotion of environmental 273 306 212 262
friendly activities

Promaotion of equity and justice 5000 6340 52.70 59.00
from all levels of state
administration

State control over private 2860 54380 19.60 42.50

exploitation of natural
resources

management of Greek Natura 2000 sites at least for the wide
majority of people (see also Apostolopoulou and Pantis, 2009).

In particular, the absence of meaningful two-way communica-
tion flow and knowled ge sharing observed by generic stakeholders
has been reflected in the lack of information provision and the
limited knowledge of both site-specific stakeholders and local
communities (see also Buono et al., 2012; Xu et al., 2006) on the
sites’ protection status, the forbidden activities and the negative
impacts of their actions. This is further underpinned by the lack of
documented, context-specific information on appropriate conser-
vation and management actions for the Greek Natura 2000 sites.
Significant knowledge gaps in protected area designations have
also been documented previously (Booth et al.,, 2009) where it has
been shown that the level of knowledge regarding the importance
of nature conservation enhances conservation initiatives (van den
Born et al.,, 2001). Moreover, our results indicate that the dissemi-
nation of information during the designation of Natura 2000
network and also while implementing management plans and
funded (e.g., LIFE) projects has been quite limited.

Simultaneously, the knowledge of site-specific stakeholders
proved to be strongly related to their professional background,
resulting in partial knowledge systems; something further aggra-
vated by the complicated and overlapping institutional framework
that creates major confusion about stakeholders’ responsibilities. It
is worth mentioning that there are 16 different management bodies
that should cooperate in the conservation of priority habitat 2250"
in the Region of Crete while 38 legislative or/and administrative
measures can be enacted (see also Smpokos, 2009).

The implications of the practical absence of participation
became particularly obvious in the perceptions of local communi-
ties, as well as in the role attributed to local people by both generic
and site-specific stakeholders. The chronic barriers in establishing
participatory processes in Greek biodiversity governance, as well as
current approaches and practices have created mistrust between
authorities and local residents and have reinforced the feeling of
injustice between local communities especially in cases where
several projects have been funded but their results have been
limited as in the cases of Chrysi and Falasarna where mistrust was
bigger than in Kedrodasos.

This documented underestimation of the needs and perceptions
of the majority of local people in the formulation of biodiversity
conservation plans has been acknowledged as a main cause of policy
and management failures at least the last two decades (Borrini-
Feyerabend, 1996; Harrison et al,, 1998). Until today, these issues
have not been solved and in a recent study the unequal social
participation, and the strong hiatus in local communities trust
towards government initiatives have been identified as key barriers
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to the establishment of a national network of protected areas
(Apostolopoulou and Pantis, 2009) creating natural resource
conflicts and obstructing the integration of social and ecological
resilience in Greek Natura 2000 sites (Apostolopoulouet al., 2012a,b).
It is crucial to emphasize that unclear roles and limited trust are
significantly related to political and institutional factors and to the
absence of a participatory governance style (see also Mostert et al.,
2007). A significant consensus among interviewees concerning the
absence of specific procedures promoting the equal participation of
stakeholders and communities, and the problems created by the
weak and fragmented institutional framework has been docu-
mented. Despite the increased involvement of various stakeholders
in Greek biodiversity governance the last decade, the characteris-
tics of corporatist governance, as well as a power laden participa-
tion process proved to be dominant. However, generic interviewees
emphasized the need for better legislation and regulations over
resource use, whereas local participation was perceived more as
a method to reach local consensus on already designated plans (see
also Durand and Vazquez, 2011) or as environmental education to
change people’s behavior. Similarly, site-specific stakeholders even
though they considered both community and stakeholders partic-
ipation as inadequate, they tended to acknowledge the better
collaboration of state authorities as most significant and they
showed an inability to propose specific measures for local people
participation. This indicates the general lack of participation culture
and is strongly related to the dominant understanding of partici-
pation as inclusion of powerful economic or political interests.
Overall, one of the most important findings of this study is that
recent support towards participation as well as relevant institu-
tional developments seemed to be mainly rhetorical (see also
Durand and Vdzquez, 2011) and contradictory given the absence of
specificinitiatives towards a meaningful and fair engagement of the
wide majority of local people to Greek biodiversity governance.

4.2. Policy initiatives towards meaningful and fair participation in
the management of Greek Natura 2000 sites

This study revealed the need for policy initiatives enabling
participation in Natura 2000 sites. These initiatives should provide
for multilevel stakeholder engagement as well as transparent
mechanisms for the local community involvement. They should be
designed to create the preconditions for people empowerment and
capacity building at all levels (Abrams et al., 2003; Carlsson and
Berkes, 2005; Tuler, 1998) by approaching participation itself as
a necessary institutional prescription for adaptive co-management
(Huitema et al., 2009) and as a social learning process (Koskinen
and Paloniemi, 2010; Mostert et al., 2007). Social learning can
deal with existent differences in knowledge systems, dominant not
only in the Greek case but also in most resource management
contexts (Armitage et al., 2009), and contribute to the emergence of
interdisciplinary and integrative approaches. The latter can be
supported through collaborative knowledge-sharing activities,
active engagement with management through learning-by-doing
(Armitage et al, 2009), along with a multi-directional informa-
tion exchange among different stakeholders on management
decisions (Stringer et al,, 2006). Successful mechanisms towards
this direction could include the use of interactive techniques, such
as workshops or focus groups (Stringer et al., 2006), as well as
structures to integrate the necessary technical expertise, regulatory
requirements as well as public values in a constructive manner
(Varjopuro et al., 2008 cites Renn, 2006). These issues are crucial for
Greek Natura 2000 sites given the absence of official management
plans, specific environmental studies and stakeholder training in
engagement and facilitation methods rendering the consideration
of anticipated outcomes difficult.

Most definitions of co-management require institutionalized
arrangements for intensive user participation in decision making
than mere consultation or ad hec public participation (Berkes,
2009). However, as this study showed, both generic and site-
specific stakeholders do not explicitly acknowledge the need for
a two-way community engagement (see also Xu et al,, 2006). In this
context, the establishment of networks by the wider conservation
community, including scientists, academics, local community
groups and practitioners, is of fundamental importance in order to
establish the necessary links and partnerships for allowing the
interaction between different types of knowledge and experiences,
developing best practice guidance and creating a strong basis for
co-management. Bridging organizations could play a critical role in
knowledge production, learning, vertical and horizontal collabo-
ration and trust building across governance levels (Berkes, 2009;
Olsson et al., 2007), all issues of great importance for Greek Natura
2000 sites as indicated from the results of this study.

Including local communities in this research proved very
important given that it gave us the opportunity to document that
local people show a preference for more participatory management
(see also Dimitrakopoulos et al., 2010), although they do not
currently participate in the management of the three Natura 2000
sites, something supportive for the adoption of the above-
mentioned initiatives. In particular, despite the fact that people's
perceptions about the three Natura 2000 sites proved to be diverse,
complex and often contradictory (see also Allendorf et al., 2007),
the comparison of the case studies revealed that there is a similar
positive trend allowing for a common design of future initiatives.
However, this finding should not be interpreted uncritically as a de
facto positive attitude towards conservation. It is very possible that
it is related to the limited management measures implemented in
the areas, the remoteness and the perceived high recreational value
of the three sites. Most importantly, the fact that negative opinions
were stronger in cases where programs for participation have been
implemented without actually involving local people or generating
benefits for them highlights the significance for meaningful and fair
initiatives and emphasizes the negative implications of imple-
menting plans or programs with limited success. This became
particularly evident from the results of the case studies where the
most negative perceptions regarding offered participation oppor-
tunities were observed by the local community of lerapetra
(Chrysi), something that could be attributed to the fact that
conservation funds have been utilized ineffectively in knowledge of
the local people. For example, it is indicative that a license and
funding was granted for a visitor information center on the island,
which never materialized, but instead a restaurant was built.

Moreover, itis crucial for future research to define in more detail
the differences within stakeholders and especially local commu-
nities. Even if this task goes beyond the scope of this study this does
not at all imply a simplified understanding of communities or social
groups as homogeneous. A more specific analysis of the way that
local people and stakeholders are embedded in dependencies and
hierarchies, holding different positions and views, and therefore
respond differently to policies and incentives, is necessary for
successful and fair participatory processes (see Apostolopoulou
et al., 2012a,b; Ferse et al,, 2010; Singleton, 2009) especially given
the fundamental role of power relationships in shaping their terms
and outcomes.

Despite the need for participatory processes it is crucial to
emphasize that the institutionalization of participation is not
a panacea especially given that at all governance levels remains
asignificant gap between the rhetoric on participation and the real-
life implementation of participatory processes (Rauschmayer et al.,
2009). Moreover, the character of innovative governance arrange-
ments, such as participatory arrangements, is in most cases highly
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contradicting and decidedly “Janus-faced” (Swyngedouw, 2005).
Thus for steps towards participation, in terms of ensuring social-
ecological resilience and environmental justice, a different philos-
ophy and practice emphasizing empowerment, equity, trust and
learning, is of major importance. Participatory processes occur in
specific social-ecological and institutional contexts where power
relations set limits on people's participation in research, decision-
making, and action (Stringer et al,, 2006). The fact that issues of
justice, fairness and control of private exploitation were raised
mainly by local communities further highlights that initiatives
towards promoting meaningful participation need to be based on
effective rights, meaningful regulations, participants’ competence
and reliable procedures and protocols (Ferse et al., 2010; Palerm,
2000). Such procedures in Greece currently do not exist. Partici-
patory management needs participatory roots, i.e, some measure
of effective dialogue, discussion of issues and participatory
democracy internal to all relevant social actors (Borrini-Feyerabend
etal., 2004: 175, cited in Berkes, 2009). These challenges are further
highlighted by the fact that site-specific stakeholders seem to be
much more discouraged than generic stakeholders and less willing
to make proposals given the on the ground reality of failures to
involve local people or promote effective cooperation between
stakeholders.

This research is among the first cross-level analyses of partici-
pation in Greek Natura 2000 network, and as such is a significant
first step in determining the present situation, recognizing the
significance and barriers to effective participation from different
perspectives. The results have been disappointing regarding the
progress made over the last decade in adopting meaningful, fair
and collaborative two-way forms of participation. However,
stakeholder recognition of the need for change and improvement of
participation, and the recorded willingness of local communities to
get more involved in the management and conservation of the sites
are encouraging.
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Vegetation dynamics of coastal dunes with Juniperus spp. in Crete, Gavdos
and Chrysi islands (Greece)

Abstract*

The aim of this paper was to determine the composition, the structure and the
ecological processes of the vegetation of the coastal dunes with Juniperus spp. in
Crete, Gavdos and Chrysi in South Aegean, Greece, in order to apply sound habitat
management and restoration. Vegetation composition and structure and vegetation
zonation were investigated with plots and transects, respectively. The data from
seven study sites were classified using TWINSPAN. The major patterns of the
vegetation data and their relation to environmental variables was explored by linear
and unimodal ordination techniques. The floristic composition of the habitat includes
142 plant species. Five principal communities types were identified. Vegetation
distribution was related to geomorphology and disturbance gradients. The analysis
of transect data identified 20 vegetation units (corresponding to 5 habitat types) on
incipient dune, foredune, interdune and hind dune. Vegetation and
geomorphological data were used to construct sand dune profiles for each site, while
a set of 36 keystone and 76 indicator species were identified. The sites examined
have varied levels of dune development and face different threats. Habitat
management should address grazing and trampling at the local level but also land

use changes at the catchment level.

Key words: CCA, coastal dunes, DCA, dune vegetation, Ellenberg values,

geomorphologic units, PCA

*The full text of this scientific paper will be available on the official website of
the JUNICOAST project as soon as it is accepted for publication in the journal of

“Plant Ecology and Diversity”.
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Imaging sand dunes at Kedrodasos coastal area, Crete, Greece

P11

5. Zannetidis (Technical University of Crete), N. Economau (Technical
University of Crete), H. Hamdan (Technical University of Crete), P. Nyktas
{Mediterranean Agronamic Institute of Chania), G. Kazakls (Mediterranean
Agronomic Institute of Chania), D, Ghosn (Mediterranean Agronamic
Institute of Chania), E. Remoundou (Mediterranean Agronomic Institute of
Chania) & A. Vafidis* (Technical University of Creta)

SUMMARY

In this wiek, we L prelimmary results rom o geaphysienl survey conducted at Kedrodasos, south
Crebe, Greecs scope of this survey is to characterize the subsurface at the Kedrodasos Juniperus trees
foeest. We used GPR and elecirical tomography to map the roet system of these trees and to image the
sand danes. We used three methods for the inversion of the resistivioy data. We applied determmastic
decorvalution on the GPR dala and em p]l:ad g reflevted wave from s lab expenment as reference
warelst: The thickness of the sand dunes does not excesd 2 m. Low resistivity regions with sbundance of
diffracted EM waves are attribubed to the juniperous trees roct system zones.

a* Coogress of Balkan Greophysical Socretly - Budapest, Hingary
36 Crerober 200 1
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In this work, we present prehminary results from o peophysecal survey conducted ml Kedrodasos,
south Crete, Greece, The scope of this supvey iz 1o characterize the subsurface at the Kedrodasos
Juniperus trees forest. This is part of the European research project Junicosst, which involves actions
for the conservation of coastal dunes with Jumiperous in Greece. Electrical tomography and GPR
methods were employed 0 order to map the oot system of these trees and 1o imoge the sand dunes.

Geophysival survey

Kedrodusos 15 located al the southwestesn part of Crete (Figure 13 The sand dunes, cover ineogene
and quaternary formations. Neogene fonmations are mainly marly limestones, Electrcal tomography
and GPR scanned the study lines K T1 and K_T3. We collected electrical tomography measurements
using the AGI Inc. Sting R1, the dipale-dipale array with clecirode spacing of 1 m and 35 clectrodes.
The GPR method employed the Pulse Ekko 1000 ard the 225 MHz antennas. Space and time intervals
are sl 1o 1 moand Gd ns respectively and recording time is 200 ns,

Figuere T Mty liney in Kedeodasays, Crete, Gircece (fram Goegle Barth)

Processing

Three inversion techmgues were applied on electncal wmography data (Hamdan et al., 2010),
namely: ab Smoothness constrained inversion, b) combined damping and smoothing rechiique, and ¢}
the L1 norm (robust) inversion, The smoothness constrained inversion technique 5 the maost
commonly used, due to its fast convergence and quite satisfactory resulis. In this technigee the
resistivity values vary smoothly, The combinaton of damping and smoothing techniques delineates
large variations of resistivity values (Loke, 20023 Robust inversion eihanees sharp boundaries,

We processed the GPR data using a deterministic deconvolution technique which is implemented in t-
{ domwn (Economou and Vafidis, 20111 We first apply spectral buluncing, using the methodelomy
proposed by Economou and Vafides (2000a). The determmestic deconvolution regquires o relerence
EM waveler, The deconvolution operator is caleulated from this reference wavelet. This method
invalves reference wavelet extraction, speciral balancing, and time-variant deconvolution, 11 s a time-
window procedure which uses the flexible S-transform. The reference wavelel corresponds to a
reflected wave from an wr ssater intecface which is recorded in a plastc tank (0% m £ 16 m and 0.6
m height) filled with waier. By changing the height of the GPR anienna we control the arnival time of
direct and side reflecied waves,

" Conpress of Balkan Genphysicol Society - Bodapest, Humgary
3-6 (ctoher 201 |
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Additionally, by pomting the GPR device on the air, we record the direcl air wave, Then one cross-
correlates these GPR tmces o order o estinate the time shift betwoen the direst waves present on
haith traces. In order to get the reference reflected wavelet we apply this time shift on a recorded trace
and remove the direct waves by subtracting the shifted tmee from the other one. This reference
reflected wavelet. radiated in e, wall differ i phase and amplitude spectrum from the source wavelet
radiated by a ground-coupled antenna. Although this method docs not estimate the souree waveler, the
reflected wave exhibits negligible dispersion and is acceptable as reference wavelet

The GPR section (portson of line KT3 1s displaved m Figure 2a) exhibits a dense sequence of
eflections making interpretation difficull. Decosvolution inenzases the lemporal resahition {Figurne
k). Additionally, we performed velocity analysis by selecting clearly visible diffiactions on the
deconvodved scotion, in order to produce GPR depth seetians.

Distance (m)

(a) ]
E
£

40 =

' : > 0 &

ih) — &1 g
R = 2 o0 F

120
140

Figure 2 GPR secaon fpornos of fine K 130 bejore fa) and affer ib) decosolution i the 1= domain,
Line K_T3

The combined interpretation of the geophysical data involves superposition of the GPR and resistivity
sections. Figure 3a shows the electncal tomography section K_T3. Figure 3b displays a portion of the
GPR sechion supenmposed on the elecincal tomography section. We nsed the elecineal tomography
secfions derived from the robust iversion. The geoclectrical sections from the combined and
smoothness consitained methods are similar for the electrical tomography lines at Kedrodasos.
Meavwhile, the robust inversion sections are better, due to the atiity of this method 0 imaging sharp
boundanes and producing electncal resistivity sections more comparable with the GPR sections.

High resistivity anomalies at shallow depths (less than 2m) are atribated to sand dunes. Still, rock
formations appear at the shallow subsurface. This is confinned by the presence of diffractions {Figure
3b). The welocity exhibats values of almost (0,13 m/ns typical for sands. The low resistivity layer at
depths greater than 2 m s antnbuted fo a fonmation saiurated by water

& Congress of Balkan Geophy sical Socwty - Budapest, Hunga
36 Ohctoher 20101
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Buzbast inversion of the electncal tomogmaphy data from line KT munly detects two geoclectneal
lavers (Figure 4) ativibated to the sand dunes and the rock formations. Figuses db and ¢ show portions
of the GPR section superimposed on the electrical tomography section. Sand duncs are present at
regions where electrical resistivity 1s higher than 700 (thmm and the GPR section exhibits intemal
reflections from sand dunes honzons (Figure 4b). Diffractions from the roots of the Juniperous troes
arg present al depths greater than 2 moon the GPR sectonz, exhibit weloety of aroand 006 mins,
correspond 1o bow resistivity anomalees asd ang an accordancs with surface observations (Figure 4)

Conclusions

Superpesiion of clectnical tomogmphy and GPR scotions helped in the interpretation of the
peophysical data. L1 norm mversion enhanced the sharp iterfaces. Deconvolution improved the
rezolution of the GPR sections. Geoelectncal and GPR. seetions gave valuable information about the
thickness of the sand dunes at the Kedrodasos which does not exceed 2 m, Low  resistivity regions
with abundance of diffracted EM waves are attributed to the juniperouss trecs root sy stom zoncs.

Acknowledgemenis

This rescarch was funded by the European Union and is part of the European rescarch project
JUNICOAST. LIFEOTHATIGRODOING,

& Congress of Balkan Geophy sical Socwty - Budapest, Hungary
36 Ohctoher 20101

25



Deliverable D.6.1 “Dissemination of findings to the scientific community”

Horizantal cisiance {m|

i)

Surlace cieanatiors

= Sand

B Rock

I Bushes
N Juniperous

i..

Dapth {m)
-..“...u.-.-f-!_
I l
i |
-
I
|
I
I
|
i
I
i

(k)

&0 4z 44 ah “8 B B2

{ch

Figure 4 Geovlectrical section K TT (a} and siperposivion of GPR and geoelecirical sections for
portions of line K Tk and o) corresponding to the Mook reciangles.

References

Evonomow, MN.oand Valides, A, [2000] Spectral balancing GPE data using time varant bandwidih in
e 1= domain, Geophysics, 75, 3, N9-127,

Feonomaon, N, and Vafidis, A [2001] Determinisiic deconvolwion for GPR data, Mear surface
Grenpliysics, in prass.

Hamdan, H., Kritikakis. G., Andronikidis, M. Economow, M., Manowtsoglow, E. and Vafidis, A
[2000F Inegrated geophysical meihods for imaging saline karst agquilers. A case study of Sivlos,
Chara, Greece, Jourmal of The Balkan Geoplivsical Society, 13,1, -8

Loke, M.H, [20)2] 2-13 and 3-0) elecirical imaging surveys, Tutorial.

" Conpress af Balkan Genphysical Society - Budapes, Hungary
3-6 Olcapher 2011



Deliverable D.6.1 “Dissemination of findings to the scientific community”

Study cases on conservation of endangered plants and habitats in Greece

STUDY CASES ON CONSERVATION OF ENDANGERED PLANTS
AND HABITATS IN GREECE

Costas A. THANOS

National and Kapodistrian University of Athens, Faculty of Biology, Departrment of Botany, Panepistimiopolis,
Athens 15784, Greece; cthanos(@biol.uoa.gr

The Greek flora is among the richest in Europe and the Mediterranean Basin; it comprises a total
of about 6500 taxa (with a high level of endemism, ca 17%), distributed over 13 discreet floristic
regions and numerous (ca 115) diverse habitat types. A recent overview of the conservation status
of Greek endemics indicates that at least 40% of them are threatened or near threatened while,
similarly, many habitat types are challenged by considerable anthropogenic and climatic risks.
On the other hand, during the past decade, a significant number of projects have increasingly
addressed several conservation issues (ecological research, field inventorying, monitoring,
management and environmental awareness), mainly through the implementation of the European
Habitat and Species Directive (92/43/EEC) and the Global (and European) Conservation Strategy
initiatives. Case studies will be presented referring to:

(a) the LIFE+ Project ‘JUNICOAST - Actions for the conservation of coastal dunes with
Juniperus spp. in Crete and the South Aegean (Greece)’ that is currently implementing
conservation actions on the priority habitat ‘2250* - Coastal dunes with Juniperus spp.’ in
several locations of southern Crete. Particular emphasis is placed on determining the Juniperus
macrocarpa population size, composition and structure (sex ratio, reproduction and regeneration,
growth, age distribution).

(b) the LIFE Project ‘CRETAPLANT - A Pilot Network of Plant Micro-Reserves in Western
Crete” which led to the establishment of 7 high-biodiversity, small-scale nature reserves, each
characterized by 6 plant species of European Community priority: Androcymbium rechingeri,
Anthemis glaberrima, Bupleurum kakiskalae, Cephalanthera cucullata, Hypericum aciferum,
Nepeta sphaciotica and priority habitat type 9370, *Palm groves of Phoenix.

. (c) the European Projects ENSCONET and SEMCLIMED and relevant activities of two
important, recently established, Greek Seed Banks on the ex siru conservation of numerous,

threatened plants.

. Keywords: endemic plants, threatened plants and habitats, in situ conservation, monitoring, seed
| banking
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Composition and structure of Juniperus macrocarpa subpopulations in Crete

Abstract

OL mapadktieg appoBbiveg pe eibn apkevBwv (2250* Coastal dunes with Juniperus

Spp.) amoTeAoUV OLKOTOTO TIpoTEPALOTNTAG OUUPwWVA pe TRV Odnyia Twv OlKkoTomwyv

(Obényia 92/43/EOK). 3to votlo Awaio kot tnv KpAtn o0 OlKOTomog €xeL

xaptoypadnbel oe 8 meploxég. H omaviotnta Kat omopadikotnta tng eRdAVICHG TOU

KaBwg Kal n au&nuévn mieon mou SEXETAL QMO TNV TOUPLOTIKN avamntuén (aAla ev

HEPEL KaL amo tn Booknon) KabLotouv avoyKaieg TNV enLOTapévVn LEAETN TNG SOUNAG

TOU OLKOTOMOU Kal T AP SLoxelploTikwy PETpwY Slatripnong.

Ita mAaiowa Tou Eupwmaikou Mpoypdppatog LIFE+ “JUNICOAST: ApAoelg yla tnv

Slatrpnon Twv MapAKTwy appobvwy pe €idn Juniperus otnv Kpntn kat oto NotLo

Awyaio” (2009-2013) mpaypoatomnolBnke epyooia kataypadnc tng ocuvBeong Kal

Soung Twv untonAnBuouwv Juniperus macrocarpa ot 4 TIEPLOXEG OTIOU GUVOVTATOL O

owkotornog otnv Kpntn (favdocg, Xpuon, Kedpodaoog, MaAdooopva). H epyacia

nieblov meplélaBe TNV Kataypodr) opoeVIKWV-ONAUKWY OTOUWY, VEAPWVY GUTWV KoL
opTLBAGoTWY, MARBOUC KOPUWVY VA ATOHO KoL AOUTWV BLOUETPLKWY SESOUEVWV TWV

7 ouvoAlka umomAnBuopwv tou eidouc Juniperus macrocarpa Kabwg emiong Kot TNV

kKataypadn TNG OCUUMUETOXNC Tou &iboucg Juniperus phoenicea otn &our) TOU

olkotomnou. Mpaypatonolndnkav eniong cUAOYEC KWVWV Juniperus macrocarpa yla

TNV EPy0OTNPLAKN LEAETN TNE GUTPWONC TWV OTIEPUATWV.

AkoAouBouv Ta KupLOTEPQ amoTEAECUATA TNG Epyaciag mediou:

e 1 avaloyia pUAou og OAoug toug uTtomMAnBuopoUG Sev AOKAIVEL OTATLOTIKA
ONUAVTLKA amod TNV OlKoAoylka otaBepr) oxéon 1:1 (Ue pKpr) omOKALON OTOV
€vav umonmAnBucouo tng Xpuonc),

e 1 mapatnpoUUevVn avayEvvnon (mapoucia veapwv ¢utwv) eival YapnAn wg
€\AXLOTN OTLG TIEPLOCOTEPEC TIEPLOXEG UEAETNC, YEYOVOC TTOU amodidetal ev HEPEL
oTa oAU UIKPA TTOCOOTA TANPWV omepudtwy (<10%) aA\d kot otn SuokoAia
emBilwong Twv aptipAdcTwy,

e TapAMNAa He TOV ouvnOn avtoywvlopo LE TO Ouyyeveég eidoc Juniperus

phoenicea, ot mepoxéc tng lavdou (kupiwg) ald kot TG Xpuong
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mapatneEeital pia onuavtiky elofoAn tng Tpaxeiag mevkng (Pinus brutia) eviog
TOU OLWKOTOmou 2250*, mou O8uvnTlkAd UTopel va TIPOKAAECEL ONUAVILKA

npoPAnuarta ota e€atpetika Bpaduauén ¢utd tou Juniperus macrocarpa.
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Deliverable D.6.1 “Dissemination of findings to the scientific community”

Population data analysis of Juniperus macrocarpa subpopulations in four
sites at Crete, towards the implementation of specialized conservation actions

Abstract

OL mapdktieg appoBiveg pe €idn apkevBwv (2250* Coastal dunes with

Juniperus spp.) amoteAoUV OLKOTOTIO MPOTEPALOTNTAC CUNPwWvA Pe TNV Odnyla Twv
Owotonwv (08nyia 92/43/EOK). to votio Atyaio kat tnv KpAtn o olkotomog £xel
xaptoypadnbel oe 8 meploxég. H omaviotnta Kat omopadikotnta tng eRdAvVICHG TOU
KaBwg Kal n au&nuévn mieon mou SEXETAL QMO TNV TOUPLOTIKN avamntuén (aAAa ev
HEPEL KaL amo tn Booknon) KabLotouv avoykaieg TNV enLoTapévn LEAETN TNG SOUNAG
TOU OLKOTOMOU Kal Tn AP SLoXELPLOTIKWVY PETPWV Slatipnonc.
H kataypadn kal avaluon tTwv mAnBuoulakwyv Se60UEVWY TwV UTTOMANBUCUWY TOU
Juniperus macrocarpa cUpudwva PEe TIG KATEVOUVELG Twv Spacswv Slatipnong. Aoyw
TWV WlattepotTwy KABe mepLoxng (L6LoKTNOLOKO KABEOoTWE, UDLOTAUEVEG XPrOELG
YNG KOl OLKOVOUILKEG SpaoTnpLOTNTEG) 0 GUVOUOOUO E Ta EVOOYEVH XOPAKTNPLOTIKA
kKaBe umonAnBbucopol SlapopdwOnkav Kot UAomolouvtal EELOIKEUUEVEC TIPOTACELS
Spacewv.

H avaAuon Twv anoteAeopdtwy E6woe:

- Béoelc pue avaloyia puAou amokAivouoa amo to 1:1, oTig onoieg uAomoleitat
ox€6lo $UTELONC HOOXEUMATWY OO KATAAANAOU YEVOug ATOpO yla TNV
efloopponnaon tn¢ avaioyiag puAou

- Béoelg pe xapunAn mukvotnTa

- Béoslc pe xapnAn avayevvnon (Hikpr avaloyia veapwv/evAAika dtopa),
omnou gykaBiotavral mepldpaels yupw oMo Veapd ATOUA YLO TNV Tpootacia
Toug, KaBw¢ katl putevon veapwy (1-2 etwv) KESpwv MPoEPXOUEVWV ATO TLG
16lec meploxég Kkatomv evratikng ¢povtidag kat avamtuéng ywo €VAoyo
XPOVLKO Slaotnpa og GputwpelLo.

- Béoelg pe Eevika eidn n/kal évtovn €woBoln TNC tpaxeiag mevkNng, OmMou
KpLOBNKe n avaykaia Kal TPAyUOTOMOLETAL £(TE N OALKN) QOUAKPUVOH TOUG
(yia ta €evika €i6n), elte n pepkn kal A emépPaocn otnv eEAMAWGCN TOUG

(meplntwon tng Pinus brutia).

30



Deliverable D.6.1 “Dissemination of findings to the scientific community”

Poster

R TIRRTL

[ Zunicas—1

|

31



