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FOREWORD

This paper is one of a series of 22 case studies that describe practical experiences in OECD
Member countries with the use of incentive measures for the conservation of biodiversity and the
sustainable use of its components.  These case studies were submitted by OECD Member countries to the
OECD Working Group on Economic Aspects of Biodiversity as a contribution to the OECD study of the
design and implementation of appropriate incentive measures for biodiversity conservation and sustainable
use.  In order to ensure maximum comparability between the case studies, all were developed under the
common methodology described in “Incentive Measures to Promote the Conservation and the Sustainable
Use of Biodiversity: Framework for Case Studies” [OECD/GD(97)125].

The practical experiences described in the 22 case studies were used as the basis for the policy
advice developed in the Handbook of Incentive Measures for Biodiversity: Design and Implementation
(OECD, 1999).  This Handbook combines the lessons learned through the various experiences described in
the case studies − covering a wide range of ecosystems, economic pressures on biodiversity, and utilising
various incentive measures − with sound economic theory to develop a practical, step-by-step guide for
policy-makers on the design and implementation of successful incentive measures for the conservation and
sustainable use of biodiversity.

This paper was written by Stavroula Spyropoulou and Dimitrios Dimopoulos (Sea Turtle
Protection Society of Greece).  It is released as an unclassified document under the responsibility of the
Secretary-General of the OECD with the aim of bringing information on this subject to the attention of a
wider audience.

This study, and the other 21 case studies submitted by Member countries, are available on the
world wide web at http://www.oecd.org/env.

Copyright OECD, 1999

Applications for permission to reproduce or translate all or part of this material should be addressed
to Head of Publications Service, OECD, 2 rue André-Pascal, 75775 Paris CEDEX 16, France.
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INCENTIVES FOR THE CONSERVATION OF THE NESTING GROUNDS OF THE SEA
TURTLE CARETTA CARETTA IN LAGANAS BAY, ZAKYNTHOS, GREECE

by

���������	�
���
�����	��
	���������	����
�����	�

EXECUTIVE SUMMARY

This case study describes the range of incentive measures developed between 1980 and 1997 for
the conservation of the nesting grounds of the endangered sea turtle Caretta caretta in Laganas Bay,
Zakynthos, Greece.  The incentives used included regulations and access restrictions (the creation of a
Nature Reserve and a planned National Marine Park, as well as restrictions on beach activities, building,
fishing, marine traffic and airport operations), the grant-aided purchase of some of the land by the World
Wildlife Fund with EU support, information and awareness campaigns (including the employment of local
wardens for safe-guarding the turtle nests and providing information), and the provision of physical
infrastructure (cages) for the protection of the nests. In addition, adverse incentives were identified such as
a provision in the 1982 Development Law which encourages the almost unconditional development of new
hotels; the lack of verification and enforcement for the payment of the tax on tourism; and property rights
uncertainties and disputes that arose as a result of the loss of all ownership records in the 1953 earthquake.

Ecosystem studied:   coastal zones

Incentive measures used:   regulations, access restrictions, definition of property rights, removal of
adverse incentives, positive subsidies, information provision, capacity building, stakeholder involvement,
planned visitor fees

Main lessons learned:   Land use regulations and restrictions have been fairly effective in safeguarding
the most sensitive lands, but they are insufficient alone and should be combined with other economic and
informational incentives; incentive measures need to be compatible with each other; stakeholder
involvement is essential for raising local awareness about biodiversity issues and working towards
sustainable use of resources.

                                                     
1 Stavroula Spyropoulou is Biologist Oceanographer M.Sc. at the Environmental Planning Division of the

Hellenic Ministry of Environment, Physical Planning and Public Works, and Dimitrios Dimopoulos is
Biologist at the Sea Turtle Protection Society (STPS), a Greek NGO.  The views of the authors do not
necessarily reflect the official views of these organisations.
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Table 1.  Classification of incentives for the conservation of the nesting grounds
of the sea turtle Caretta caretta in Laganas Bay, Zakynthos, Greece
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2.2 Identification of underlying causes of biodiversity loss

Missing markets for ecotourism

In the 1980s, the local development needs in the area of Laganas Bay had no alternative except
through tourism, due to the extremely favourable tourism incentives at that time for the whole of the
country (see Section 2.3).  All coastal plots in the area, regardless of their size, were considered as
potential tourism development sites and their price in the market increased each year.  In light of this, at
quite an early stage, the Planning and Environmental authorities tried to identify ways in which
environmental considerations, including the conservation of the sea turtle breeding habitat, could be part of
a sustainable plan for tourism in the area (see Section 4).

At that time (1984) special ecotourism markets were being developed in Europe and elsewhere in
the world.  With some publicity given to Zakynthos and its sea turtles on a European scale in 1986-87, it
was expected that a special type of high quality, ecologically oriented tourism could be developed in
Laganas Bay.  Unfortunately, this effort was not endorsed by most investors on the island, who did not



ENV/EPOC/GEEI/BIO(99)2/FINAL

11

have access to these new markets and were satisfied with the demand and the quality of tourism they
already had.

Furthermore, the assistance and the guaranteed clientele that these new markets could provide to
the small scale hotel owner was limited compared to that of the big tourism industry.  Consequently, the
local rooms-to-let and hotel owners were collaborating with the big European Tour Operators, who, even
though they held a positive view towards conservation, did not require high environmental and
infrastructure standards.  As a result, most of the areas that were given an advantage for tourism
development by the building regulations developed facilities for mass tourism and found quick economic
returns, but could not satisfy both types of markets at the same time.

Finally, there was also a matter of personal pride of several local hotel owners , who denied
collaboration with the "ecologists" and the ecotourism market of Germany and the United Kingdom, as a
reaction to the regulatory measures taken by the State.

Lack of awareness

Another underlying cause of the environmental damage was the lack of awareness (locally and
nation-wide) about several issues.  First, there was a lack of awareness about nature conservation issues
and especially threatened species.  Second, there was a lack of awareness of the environmental standards
that high quality tourism destinations need to maintain, along with the preservation of traditional aesthetic
values and forms.  Third, there was a lack of awareness on the potential contribution conservation could
make to sustainable tourism.

The need for a short term investment was expressed by local landowners and the local
administration, who were not aware of the life-cycle of tourism and the future needs of their clients and
usually lacked any formal training in the tourism business.  This fact was recognised much later by the
local communities.

Lack of property rights

Property rights on Zakynthos are also an underlying cause of biodiversity loss, as the Cadastre
and the ownership records were destroyed during the big earthquake of 1953.  As a result, people could
claim as private property the sand dunes, the wetlands, and the forests, which usually comprise public or
Community owned land.  Even now there is a great number of pending ownership issues related to the
conservation measures that are planned for the area.
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International tourism market

Market prices for mass tourism accommodation are fully dependent on   and controlled by 
the international tourism industry, they cannot be negotiated by locals.  70 per cent of the tourist demand
on Zakynthos derives from one market, that of the United Kingdom, and this dependency makes the
economy vulnerable to such things as recession periods or periods of social and political unrest in the
country of tourist origin.  In the Laganas Bay area, prices of accommodation offered by tour operators for
the season showed a steady increase until 1987, they remained fixed during 1988-89, and have decreased
since 1990, regardless of inflation, due to international competition.  Another adverse incentive was that,
until 1994, night charter flights to Zakynthos were much cheaper, despite the disturbance they caused to
visitors.

3. IMPACTS ON SPECIES AND ECOSYSTEMS

3.1 Background information on the loggerhead sea turtle

The loggerhead sea turtle Caretta caretta is considered the key-stone species of the coastal
ecosystem in Laganas Bay because it utilises both the marine and the terrestrial components of the
ecosystem for its survival.  In addition, it is listed as ‘globally endangered’ according to IUCN and it is
protected by national and European Union legislation as well as International Treaties.
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The loggerhead turtles are a migratory species and spend the major part of their lives in the sea.
Mating occurs in early spring and each female comes ashore for some hours at night every 2-3 years to use
particular sandy beaches to lay their eggs.  Egg laying in the Northern hemisphere starts at the end of May
or beginning of June, and lasts until the end of August.  During this period, female turtles lay, during the
night, 2-3 clutches of about 120 eggs, at 15 day intervals.  Incubation lasts about two months, after which
hatchlings run to the sea during the night or early dawn.

Laganas Bay is the most important breeding site of Caretta caretta in the Mediterranean
(Groombridge, 1987), with 900-2 000 nests per year identified between 1984 and1996 on the six nesting
beaches, comprising a total length of 5 km (Margaritoulis et al., 1997).  Usually about 65-80 per cent of the
eggs hatch, a fact that has been observed in other sites in the world as well.  Results from 15 years of
tagging show a strong fidelity of sea turtles to the beaches of Laganas Bay for nesting (Margaritoulis et al.,
1997).  It is widely suggested that they nest on the same beach they were born on, some 30 years before
their first reproductive cycle (Frazer, 1985).  Genetic research techniques have shown that the
Mediterranean populations of loggerhead turtles are independent and do not mix each other.  Further
research is planned to assess whether each distinct nesting population in the Mediterranean, including the
one at Laganas Bay, comprises a genetically discernible population, which does not mix with others in the
Mediterranean, as has been found in other parts of the world (Bowen et al., 1993).

3.2 Impacts on the nesting beaches of Laganas Bay
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Table 2.  Average distribution of numbers of nests in the beaches of Laganas Bay
(1984-1994)
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Several impacts of human activities on sea turtle breeding have been identified by researchers
such as Dean (1975), Dodd (1988), Hosier (1981), Mann (1978), Ridgway (1969), Witherington (1991),
and Worth (1976).  Many of these impacts have also been identified and observed in Laganas Bay
(Arianoutsou, 1986) and are related to the terrestrial component of the coastal ecosystem and particularly
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to the nesting beaches.  These are: (a) the direct natural habitat loss from building on the sand dunes and
erosion of high slopes behind the beaches due to building, resulting alterations in the sand quality for sea
turtle nesting and the destruction of populations of sand dune vegetation, endemic plants and fauna; (b) the
day time disturbance of the beach environment from trash, trampling on nests, sticking umbrellas in the
sand which may cause damage and infections to sea turtle nests, and alterations to the sex ratio of
hatchlings due to shading; and (c) night time disturbance of nesting and hatching turtles caused by noise,
traffic and lights from hotels, bars, discos and the airport which result in the abandonment of nesting and
the disorientation of hatchlings towards artificial lights.

As a result of the incentive measures taken, and despite a relative degradation of the coastal
ecosystem outside of the Nature Reserve established in 1990, monitoring of sea turtle reproduction activity
carried out by the Sea Turtle Protection Society over the last 15 years shows a more or less stable nesting
population, with annual fluctuations similar to those observed in other parts of the world (Dodd, 1988).

3.3 Impacts on other species and the coastal ecosystem

Impacts of tourism on the marine component of the ecosystem have been observed in Laganas
Bay, but no monitoring data exist.  It can be safely estimated, however, that these impacts affect all marine
life.  The main impacts include:
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Even though trawlers are not fishing in the Bay, coastal fisheries also pose threats to the sea
turtles because a number of animals are caught in the fishermen’s nets each year.  The Monk seal
population is also threatened because of its competition with fishermen for the decreasing quantities of fish
in Laganas Bay, and 7 dead seals have been counted between 1987-1991 according to Cebrian and
Vlachoutsikou (1993), as a result of damages they cause to the fishing gear (Karavellas, 1995).

4. IMPACTS ON ECONOMY AND WELFARE

4.1 Positive effects of tourism

It is clear that tourism has had a positive effect on the economy and welfare of the island of
Zakynthos, including the Laganas Bay area.  The island has about 32 700 inhabitants (1991).  There was a
7.78 per cent decrease in the population over the period 1961-1991 attributed to internal immigration, and
a 9.1 per cent population increase in the period 1981-1991 attributed mainly to the development of the
tourism industry.
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4.2 Negative effects of tourism
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A degree of damage to public goods in Laganas Bay has taken place.  This can be further
explored in relation to the carrying capacity of the beaches, where relative studies have used the concepts
of ’psychological capacity’ and ’ecological capacity’ and reached the conclusion that the total number of
people visiting the sandy beaches of Laganas Bay exceeds the desired capacity (ENVECO,1995).  This is
especially true for the beaches of Laganas-Kalamaki, Daphni, and Gerakas.
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5. IMPLEMENTATION OF INCENTIVE MEASURES AND CONTEXT

5.1 Land use planning (building and land use restrictions, establishment of a Zone of Urban
Control, creation of a Nature Reserve)
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