
Proceedings of the 2006 Naxos International Conference on Sustainable 

Management and Development of Mountainous and Island Areas 

 
 
 
Editor: 
Dr Evangelos I. Manolas, Assistant Professor, Department of Forestry and 
Management of the Environment and Natural Resources, Democritus University of 
Thrace  
 
 
 
Printed by: 

   University of Crete 

 
 
 
 
ISBN: 960-89345-0-8 
Volume I:  960-89345-1-6  
 
 
 
First printing: Heraklion-Crete, Greece, September 2006 
 
 
 
Copyright © 2006 

Department of Forestry and Management of the Environment and Natural 

Resources, Democritus University of Thrace   

 
 
 
All rights reserved. 



TT aa bb ll ee   oo ff   CC oo nn tt ee nn tt ss   
 
Oral Presentations 
  

 Adamopoulos S.: Fiber analysis techniques for sustainable 
manufacturing of corrugated board and packaging 1 

 Alexopoulos A., Voidarou C., Tsiotsias A., Stefanis C.,  
Papadopoulos I., Vavias S.,  Charvalos E., Kalkani E., 
Bezirtzoglou E.: Evaluation of the polution level of the Ardas-
Evros river ecosystem 10 

 Alexopoulos A., Bezirtzoglou E., Sazakli E., Tzavellas N., 
Leotsinidis M.: Quality Assessment of Harvested Rainwater in a 
Greek Island  18 

 Amanatidou D., Reif A., Galatsidas S.: Ecological Evaluation and 
Conservation Management of a Traditional Cultural Landscape in 
North-Western Greece 25 

 Anagnostou P.: Teaching English to Forestry Students: Present 
Situation, Future Expectations 34 

 Andreopoulou Z., Vassiliadou S.: The Future of Networks and 
Communication Technologies within Environmental Studies in 
Higher Education 43 

 Arabatzis G., Polyzos S., Tsiantikoudis S.: Resurgence of 
traditional activities and local development: The mulbery 
plantation and sericulture in the prefecture of Evros 48 

 Arsenis K.- I.: Triggering Collecttive Self-awareness in Local 
Societies: A new Approach to Push for the Protection of Greece's 
Landscape, Environment and Cultural Heritage 59 

 Borec A., Neve N.: Natural characteristics of parcels facing land 
abandonment and forest expansion on Pohorje Mountain 
(Slovenia) 72 

 Chatziefstathiou M.,  Spilanis I., Vayanni H.: Developing a 
Method to Evaluate the Contribution of Different Human 
Activities to the Sustainable Development of Islands: A case 
study on Marine Aquaculture 78 

 Christopoulou O., Polyzos S., Minetos D. : Peri-urban and urban 
forests in Greece: Obstacle or advantage to urban development? 88 

 Economou S., Karassavidis P., Kalkopoulou K.: A Development 
Proposal for Therapeutic Tourism Exploitation of the Area of 
Loutraki Arideas in the Prefecture of Pella 97 

 Leal Filho W.,  Pace P.: The UN Decade of Education for 
Sustainable Development: Meeting the Challenges or Another 
Missed Opportunity? 105 

 Gkotsis I., Gata S., Skondras N., Manolas E.: Lobbying for the 
environment: The case of Greenpeace 114 

 Gowda K.,  Sridhara M.V.: Conservation of Tanks/Lakes in the 
Bangalore Metropolitan Area 122 

 Hasanagas N.,  Birtsas P., Sokos C.: Code of hunters’ ethics and 
identity building:  From state law to custom and ethos 131 

 Hatzopoulos I.: New technologies in geoinformation science and 
technology for sustainable management and development in the 
mountainous area of Naxos 139 



Developing a Method to Evaluate the Contribution of Different 
Human Activities to the Sustainable Development of Islands: 

A case Study on Marine Aquaculture 

Chatziefstathiou Michael 
President, Panhellenic Society of Technologists Ichthyologists (PA.S.T.I.), Piraeus, Hellas. 

PhD Candidate, University of the Aegean, Department of Environment, Laboratory for Local 
& Insular Development, University Hill, GR-81100, Mitilini, Hellas (GR). 

E-mail: mhatzi@env.aegean.gr 

Spilanis Ioannis 
Assistant Professor, University of Aegean, Department of Environment, Laboratory for Local 

& Insular Development, University Hill, GR-81100, Mitilini, Hellas (GR). 

Vayanni Helen 
PhD Candidate, University of Aegean, Department of Business Administration, Chios, Hellas 

Abstract. In modern societies, sustainability 
rather than the economic development seems to 
be an overall goal. Nonetheless, although 
measurement of economic development through 
GDP is effective, sustainability evaluation and 
comparisons have limited applications. Our 
Laboratory has elaborated a method to estimate 
the economic, social and environmental status of 
the islands and the driving forces that underpin 
them. For the purposes of the evaluation of the 
role of different human activities, variables and 
indicators have been utilised in order to measure 
their impact on the area, the factors affecting 
these impacts, and also their contribution to 
sustainable development. Hereon the application 
of the above-mentioned method concerns marine 
aquaculture and its role to the sustainable 
development of islands. 
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1. Introduction 

All the islands of the European Union have 
been facing to a greater or lesser extent similar 
problems: isolation, remoteness, limited natural 
and human resources, problems in economic 
development and fragile environments [11]. 
According to EuroStat, and for planning reasons, 
an island is a area surrounded by water, inhabited 
at least by 50 people, not linked to mainland by a 
permanent device (bridge etc), no less than 1 Km 
from mainland, with no capital of Member State. 

Following that rule, e.g. Cyprus, even if it is 
the third largest island in the Mediterranean Sea, 
it is not an island. The need for such a rule is that 
we must be able to apply specific island policies 
to the regions that really need them, such as 
small islands or an archipelago, and not to the 
Island States of Europe or some islands that have 
minimised the “Island Phenomenon” (a point to 
which we shall return later in more detail).  

However, saying that does not mean that the 
latter have resolved their problems, but that other 
development policies need to be initiated. 

At the same time, as world population is 
growing and the levels of wild capture fisheries 
decrease, with an increasing recognition of 
seafood as part of a healthy diet and a growing 
affluence among the populations of some key 
export markets, an enormous opportunity for 
islands is reflected in further development of the 
marine aquaculture industry, mainly towards the 
production of premium species [15]. 
 This presentation constitutes part of a larger 
scale research, which aims at examining the 
problems raised in relation to the efforts made 
for marine aquaculture to be established in 
islands [25], and also further examines whether 
marine aquaculture as an activity contributes to 
the sustainable development of island regions. 

The accomplishment of sustainability goals 
remains crucial for their future [11], as well as 
the development of aquaculture [14], and in this 
paper we will attempt to examine the major 
issues arising today, based on the hypothesis that 
islands need further economic development [13]. 

78

“Sustainable Management and Development of Mountainous and Island Areas” 



2. Sustainable Development and Island 
Regions 

Data concerning the exact situation of the 
island regions and in particular regarding the 
nature, extent and evolution of their problems, 
are often incomplete, out of date or insufficient. 
Problems of size, remoteness, status and isolation 
need to be analysed using conceptual tools [12]. 

Apart from the different existing definitions 
of what constitutes an “island”, it seems more 
suitable to refer to the more holistic notion of 
insularity. The concept of insularity extends 
beyond the simple geographic boundaries and 
includes biogeographical, sociological and 
economic concepts. Insularity can be defined, in 
the field of social sciences, as “being the result of 
a conjunction between a geographical condition 
and the reactions of political, social, economic 
and cultural peripheralisation” [19]. 

According to many researchers [2] [1], the sea 
is just one of a series of media which act as 
frontiers or barriers to transfers. In other words, 
literal islands, surrounded by water, are only one 
sort of insular situation in the physical world. 
Horden and Purcell [20] refer to virtual islands 
and quasi-insular regions, while Braudel [2] 
refers to islands not surrounded by sea, while 
they emphasise the notion of pen-insula. 

Islands and mountains have more things in 
common than we can observe in first instance. 
As an example, mountain societies and the way 
they communicate with other mountain areas and 
plains form an analogue with the sea. Points 
where the mountains reach the coastlands can 
parallel the significance of great ports [20]. 

This analogy of mountain and island regions 
can also be traced at the policy level. The EC has 
recognized the existence of regions whose 
permanent natural handicaps limit their potential 
for development in specific ways. The three 
types of regions thus defined are mountain areas, 
territories with a low population density and 
island territories. It should also be recognized 
that many mountain areas occur on islands. 
Moreover, the EC proposes similar measures of 
policy for both mountain and island territories.  

Conceptually, diagnosis is known: scarce 
resources leading to rarity and lack of 
diversification; small local market leading to 
exposure to outside; single-production exports; 
natural risks; lack of economies of scale and 
economies of agglomeration for both the private 
sector and the public infrastructures; reduced 
competition and disadvantage of dispersion. 

It is very difficult to measure the island 
specificities linked to the rarity of their natural 
resources, their ecological fragility, transport 
overcasts, and degree of dependence on market 
economy. Certain comparative advantages have 
enabled islands to develop certain social or 
economic mechanisms favourable to their 
populations. The specific characteristics of the 
islands arise from the above set of factors, and 
the "island phenomenon" is defined by a 
combination of these factors. Insularity may not 
in itself be the determining factor in explaining 
the economic development [12]. 

However, all these characteristics affect the 
economic development of islands. Combined 
effects of size, dependence and distance implied 
different consequences (e.g. turn of priority from 
island’s self-sufficiency on food, to mass 
agricultural production) in combination with the 
different economic systems determine the type of 
development of each island. Undoubtedly, the 
ruling economic system of 20th century based on 
the mass and homogeneous production has 
marginalized the islands. 

One fact which always holds true is that the 
islands are smaller than the mainland areas. 
While this seems to be stating the obvious, it 
nevertheless leads to a very simple first level of 
reasoning. Because of its endemism to islands, 
smallness implies rarity. Rarity and openness to 
the outside are factors that lead to a high degree 
of dependence, due to a single-product export 
activity and a high level of imports. 

The term “sustainable development” together 
with the socio-economic development imply the 
informed and conscientious management of 
natural resources, which have been exploited or 
utilized by humans, so that these resources may 
be capable of exploitation over time. 

Whatever the various definitions may be [8], 
they are all translated into “development that 
respects environment, enabling harmonious 
economic and social progress”. Sustainable 
development of islands calls for sustainable 
management that implies both the consideration 
of environmental content in activities, such as 
industry, tourism and leisure, fishery, agriculture, 
aquaculture, as well as management of coastal 
resources, ecosystems, water quality etc [32]. 
 Small islands, especially, required an agro-
ecological approach in the pursuit of sustainable 
development [3]. Human activities like fisheries, 
agriculture, forestry, have provided for centuries 
the main source of livelihood for the population 
of the many problematic nowadays islands. 
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Their sustainable management is fundamental 
for the future. Work in small islands involves the 
consideration of a series of constraints and 
potentials in various aspects of development: 

Economic issues: narrow resources, isolation 
from markets, vulnerability to international 
markets, erosion of trade arrangements, high 
level of external aid, net food importers, 
dominance of tourism and public sector.  
Environmental issues: vulnerability to natural 
hazards, degradation and over-exploitation of 
natural resources, rich biodiversity, loss of 
traditional agricultural systems. 
Social issues: limited variety of dietary 
intakes and nutritional problems, institutional 
"brain drain", scarcity of skilled manpower 
and weak institutional capacities. 
Due to increasing human population pressure, 

changing socio-economic structures, exploitation 
of natural resources and variable environmental 
conditions, islands need an interdisciplinary, 
integrated management strategy founded on 
values that will enable long-term sustainability. 

Technical solutions to most problems in the 
environment do exist [6]. Unfortunately science 
and technology often pushed aside from short-
term social or economic considerations, having a 
few good examples (e.g., ecotourism is an area 
with a harmony of social, economic, scientific 
and technical considerations).  

In the Mediterranean region, tourism is the 
largest industry. Uncontrolled development and 
thoughtless use of nature has disturbed this 
region’s resources. In this area degraded coastal 
zone has been the focus of many international 
organizations trying to find solutions to the 
problems created by mass tourism. 

The disenchanted tourist is moving toward 
pristine islands to capture what used to be on the 
main land. It is only a matter of time until 
tourism will also ruin the pristine islands [17]. 
 Tourism and its development in Greek 
islands during recent decades have stopped their 
economic and demographic decline. However the 
conventional tourist model, based on sun, sea 
and sand (3S) seems to have failed to promote 
their sustainability due to the decreasing 
economic benefits for host communities and the 
continuous growth of environmental pressures. 

The latest trend in Greece and elsewhere is a 
shift from mass tourism to environmentally 
friendly and sustainable forms of tourism, and 
also an interest for promotion of human activities 
related to the primary sector of economy (rural 
development) [29] [9]. 

Sustainability strategies should be established 
and supported within the context of natural 
resources limitations and of socio-cultural 
constraints. The management objective is to 
develop "limits on acceptable change" to assess 
stress in the natural, social, and economic 
environment [17]. 

3. Measuring Sustainable Development of 
Island Regions 

The sustainability analysis calls for the 
consensual setting of a "band of equilibrium" for 
a list of key indicators making it possible to 
evaluate the sustainability of the present situation 
in the region in question, and to determine what 
is desirable and what is unacceptable. 

The projection of these indicators, based on 
the prospective of the hereon-studied system, 
also makes it possible to evaluate the region's 
sustainable development levels and thus its 
future sustainability. 

As part of our research, we will attempt to 
develop suitable indicators as a tool to estimate 
the contribution of aquaculture, and compare 
different islands and level of development that 
can be applied to each one. In achieving this, we 
will take into account the economic, social and 
environmental aspects of aquaculture and the 
limitations derived from the island status. After 
that a case study will be followed, based on this 
method and series of indicators [7]. 
 Our research aim is to define the main factors 
that maximise the benefits and minimise the cost, 
helping us to create a simple method that can 
promote the eligible activity for each area, and 
followed by the proper policy may contribute to 
the sustainable development of each specific 
island. 

Although many times it is common practice 
to develop a single indicator of sustainable 
development, this logic has not been adopted 
here. Reasons for this are that the adopted 
definition of sustainable development indicates 
that we must have a clear picture of the progress 
in each one of the three dimensions separately. 

Moreover, when a single index is developed, 
the policy makers cannot make clear suggestions. 
In order to do this the overall number of factors 
must be taken into consideration. This does not 
mean that the different factors of each one of the 
three dimensions of sustainability (economy, 
environment and society) must be appointed the 
same weight factor. 
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For example, in the case of tourism, it can be 
assumed in general that every action plan for a 
region, which seeks to move away from the 
model of conventional tourism and apply new 
forms of tourism, is welcome, since it contributes 
to the selected area’s sustainability. 

On the other hand, it is considered as too 
utopian to believe that the development of 
economically sustainable tourism activities will 
have absolutely no environmental impact [29].  

Changing the conventional tourism model - or 
any model of an already established intensive 
human activity with no consideration of social 
and environmental impact - is not an easy task 
because it is based on strong market 
mechanisms. 

The evaluation of each human activity can be 
based on two criteria: first, the performance per 
productive unit, which relates to the added value 
and the employment created per unit, as well as 
the consumption of water and energy and the 
production of wastes per unit; and, secondly, the 
scale of the activity compared to the carrying 
capacity of the host area for all the human 
activities happening there. 

Even if the performance per unit is improved, 
every area has its own environmental, social and 
economic limits that cannot be surpassed [29]. 

In this work, following the method developed 
by the Laboratory of Local and Insular 
Development [30], sustainable development is 
not envisaged as an ‘end in itself’ target, but as a 
continuous process of development, which leads 
simultaneously to the improvement of economic, 
social and environmental goals adopted by each 
society. This approach is shown in Fig. 1. 

Figure 1: Sustainable development as a 
continuous process of development 

For the purposes of the method that we 
develop, following the UNEP’s DPSR analysis 
(Driving force, Pressure, State, Response) (Fig. 
2), the evaluation of any activity (like tourism or 
aquaculture) has been based on two criteria. 

First, the activity performance per production 
unit, which relates to the added value and the 
employment created at the area per production 
unit (overnight staying for tourism, kg for 
cheese, tonne for farmed fish), as well as the 
consumption of water and energy and the 
production of wastes per unit; and second, the 
scale of the examined activity compared to the 
carrying capacity of the host area. 

The horizontal axe represents the socio-
economic development while the vertical axe the 
environmental protection. The curves S1, S2, Sn 
are indifference curves that represent different 
levels of sustainability. 

The dotted horizontal lines indicate the 
different levels of environmental protection: 
Very Weak Sustainability (VWS), Weak 
Sustainability (WS), Strong Sustainability (SS), 
and Very Strong Sustainability (VSS). 

Examining the sustainability on the curve S1,
the movement from point 1 to point 2 indicates a 
lowering of socio-economic development and an 
increase of environmental protection. 

According to this, we consider as sustainable 
any form of activity that, in a given region, alters 
the conventional produced service or product to 
have more economically profitable and / or more 
environmentally friendly result. 

Figure 2: Framework of analysis 

Adoption of the DPSR framework helps us to 
separate the causes (driving forces, the human 
activities examined) from the pressures (at the 
region, from these activities) and parameters that 
describe the state of an area. 

The focus of the DPSR framework was 
broadened to include not only environmental but 
also economic and social issues, and led to the 
classification of factors – used also in the 
international literature – into the four categories 
of the DPSR framework. 
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4. Case study selection: Aquaculture 

It would be useful and illustrative to do the 
following exercise: imagine for a moment that 
beef and poultry in your home’s refrigerator have 
not come from ranches and farms, but from the 
woods and prairies. Also imagine that every pig, 
chicken, turkey, labelled as “free range”, has 
been hunted from the wild herds and has also 
been brought into the market. 

What would this then mean to the consumer? 
In the simplest terms, it would imply that the 
local supermarket would have higher prices and 
a less dependable and plentiful supply of meat 
[23]. On the other side, the pressure on the wild 
herds in order to find enough food for increasing 
population would have already caused the 
extinction of a lot of species. The idea of 
abandoning our modern practice of raising 
domestic animals and harvesting all our meat 
from the wild is irrational and non sustainable 
with the existing population. And yet that is 
exactly how we have obtained most of our 
seafood until quite recently. 

Aquaculture, or fish farming, can change how 
we think about one of our main sources of 
protein. With many fish stocks shrinking due to 
over fishing or environmental degradation, 
aquaculture holds the promise of a more reliable 
and more sustainable seafood production. 

The Food and Agricultural Organisation 
(FAO) of the United Nations defines aquaculture 
as “Farming of aquatic organisms including fish, 
molluscs, crustaceans and plants, with some form 
of intervention in the rearing process to enhance 
production, such as regular stocking, feeding, 
protection from predators etc. Farming also 
implies individual or corporate ownership of the 
stock being cultivated”. 

It is generally recognised that the most known 
commercial fish species are at, or near, full 
exploitation and internationally many have 
exceeded the maximum sustainable yield and are 
already at or beyond the point of commercial 
extinction [8]. The world’s increasing demand 
for seafood can only be met through aquaculture 
and it is expected to dominate global fish 
supplies by 2030, with less than half the fish 
consumed coming from capture fisheries [18]. 
 The main problem of capture fisheries is that 
there are too many vessels for the available fish. 
Result of this imbalance is that for an increasing 
number of fish stocks, the quantity of mature fish 
is below the minimum estimated as necessary to 

provide high probability of sustainability (based 
at the precautionary level of stock biomass). 

If current trends continue many fish stocks 
will collapse, damaging the fishing industry as a 
biological collapse would lead to the economic 
decline of the fishing fleet.  
 On the contrary, aquaculture is recognised as 
playing an increasing role in addition of choice 
of quality fisheries products for the consumers; 
nevertheless without increasing fishing pressure, 
together with the provision of an alternative 
employment in the areas dependent on fisheries. 

Aquaculture has an important role to play in 
coastal (rural) development and in reversing 
decline in fishing communities. It is also a fact 
that EU Member States are encouraged by the 
EU Commission to adapt funding opportunities 
for aquaculture to underline the role of women 
and encourage the use of European Social Fund 
programmes to improve opportunities in 
aquaculture. 
 Fish farming typically involves the enclosure 
of fish in a secure system under conditions in 
which they can grow [24]. Aquaculture is usually 
dependent on natural ecosystems [25]. It can 
impact on freshwater supplies, modify coastal 
habitats, compete with commercial wild catch, or 
through escape, introduce non-indigenous 
organisms and diseases to the environment [16].  

As a result of its rapid growth in recent years, 
aquaculture industry is facing a number of 
challenges in terms of market and environment. 
Its future will depend on its ability to become 
economically viable and its capacity to respond 
to environmental constraints. Increase in its 
production must come from diversification in 
new species and from making aquaculture more 
environmentally friendly [8] [10] [4]. 
 The establishment of fish farms at islands is 
based – by economic way of speaking – on a 
comparative advantage: the farms, mainly in 
floating cages, use two recourses that are in a 
great abundance at the islands, (clean) sea and 
easy access from the (remote) beaches. 

So, even if today there are some difficulties, 
i.e. island isolation, distance from the main fish 
markets and the increased transport cost, the 
investors will continue to show an interest in 
establishing fish farms at the island regions [26]. 
 There is, however, a question about whether 
and how this human activity can contribute to the 
islands sustainable development. Some aspects 
regarding the fast aquaculture development 
require more particular attention. Concerns relate 
to environment, health and animal welfare issues, 
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as well as potential conflicts with fisheries and 
recreational activities. 

Even if aquaculture constitutes a dynamic sector 
of primary production, it also faces significant 
structural problems. Analysis of profitability ratios 
[27] has led to findings, which could be the basis for 
enhanced decision-making. 

Statistical analysis of the profitability ratios was 
performed, placing the farms in order of size, on the 
basis of financial criteria, such as solvency ratios, 
etc. Evaluation of estimates has revealed that sea 
bream and sea bass sector are exceptionally 
heterogeneous from the aspect of managerial 
effectiveness. The level of “total assets turnover 
ratio” consists to a significant criterion of size.  

Detailed field study at two Greek islands [22] 
analysed impacts on employment, income, and 
area production, and has highlighted the great 
importance of this form of development to the 
local economy. 

Estimation of regional multipliers indicates 
that an increase in aquaculture production would 
increase the income of the prefecture by between 
0.28 and 0.68 units. 

Although the area has a strong primary sector, 
this does not result in any significant exports, as 
the majority of production is consumed locally.  

On the contrary, the contribution of marine 
aquaculture exports to the total exports of the 
prefecture is greater than the total exports from 
the rest of its primary sector. Also, the 
aquaculture sector has inputs amounting to 35% 
and exports to 95% of the production value. 

Increase of production value by l unit leads to 
increase of regional product by 0.68 units and to 
an increase in the income generated from 
aquaculture by 0.65 units. 

The specific analysis has demonstrated that 
the impact of aquaculture farms is significant for 
the islands, not only due to the localized effects 
of jobs creation, but also because of their 
significance for the islands, as the main activity 
generating income and exports. 

There are certain noticeable advantages in 
local employment and income terms that call for 
the support of marine aquaculture development 
in both islands. 

Thus, if this angle is considered, it helps to 
reduce or even avoid social conflicts. Outlining 
the contributions to the sustainability of local 
economy can assist in alleviating opposition to 
aquaculture development by local communities. 

The very significant benefit from reducing 
the pressure to the global fish stocks are not 
easily and clearly visible to local communities 

and as it appears does not concern them at all, 
even if their economy depends on fisheries. 
 In this point we must notice that the main 
effect from aquaculture waste is the increase of 
the concentration of nutrients at natural water 
column and the potential increase of plankton 
populations [3] [22]. 

Also that wastewater from marine aquaculture 
differs in a very substantially manner from the 
municipal wastewater (sewage). 

Sewage contains high volumes of organic 
matter and harmful for human microbial load, in 
contradiction with aquaculture wastewaters that 
their composition is similar to natural waters. 
Source of nutrients mainly are fish feeds remains 
and water-soluble fish excreta, well known to the 
marine bacteria [5]. 

Recent results [22] indicate that fish farming 
zones examined under the present levels of 
production and at the present scheme of site 
selection procedures do not impose significant 
changes on macrofaunal community attributes. 

Even if fish farming releases considerable 
amounts of nutrients in the water column it 
seems that these do not affect the productivity in 
a way that could negatively affect the benthic 
environment beyond the zone at the immediate 
vicinity of the farms. 

These consequences have differential effects, 
depending on the physical and socio-economic 
characteristics of each island, having as a result 
different behaviour and reactions from the local 
inhabitants and different developing routes for 
the fish farm companies. 

There is also a social and cultural dimension 
to public acceptance of aquaculture development 
and people’s perceptions of the environment and 
the condition of the coastline can account for a 
large proportion of the problems, according to 
the study [22] focused on the identification of 
potential conflicts and the analysis of impacts 
occurring from aquaculture farms on the islands 
of Cephallonia and Ithaki, in western Greece.  
 Greek society and especially small isolated 
communities are faced with numerous cultural 
and other obstacles when pursuing collective 
decisions and attitudes to resolve environmental 
and sustainability problems, such as preference 
of individualistic methods when solving one’s 
own problem, short-sightedness, scientific 
fuzziness, confusion of priorities. 

Scientific knowledge and data are not always 
at hand and experts’ views may be manipulated 
to serve political or economic interests. It may 
also happen that non-scientific, biased, interest-
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oriented or intuitive views are well disguised as 
scientific ones [28]. 

In such a framework, and as the rules of 
communicative process equate the scientific 
information with the prejudiced information, 
stakeholders find it very easy to ignore the 
scientific aspects of complex environmental and 
development problems. 

Under these circumstances and because each 
one of the stakeholders usually carries prejudiced 
knowledge, the scientific information, collective 
knowledge and consensus become useless. 

Sapountzaki and Wassenhoven [28] state that 
the local societies usually pursue individualized, 
instinctive solution and practices. 

The motive behind this is that the resource 
constraints introduce a requirement for priority 
setting, thus selecting policies or projects where 
the financial resources will be directed, always 
involves trade-offs due to political, legal, social, 
cultural, economic and scientific constraints. 

Marine aquaculture (or Mariculture) is a new 
competitor for the same limited resources and 
this antagonism should be judged on the basis of 
the efficiency of resource utilize as well as the 
environmental compatibility. 

Common criteria should be employed in the 
evaluation of all potential users, and thorough 
economic evaluation, including socio-economic 
and environmental costs and benefits, is a good 
way to achieve this.  

Many activist environmental groups currently 
consider marine aquaculture to require extremely 
tight regulations in comparison with the other 
human investments in the same regions. 

However, such expressed views are not based 
on realistic estimates of relative costs / benefits 
(including environmental costs) associated with 
mariculture and other forms of development [4]. 

For example, the relation between aquaculture 
and tourism is controversial. The coexistence of 
both activities can lead to positive and negative 
impacts. In terms of negative impacts, marine 
aquaculture can pose constraints on the use of the 
shoreline for tourism-related activities, such as 
bathing, fishing, and boating. 

It can also be a source of water pollution due 
to nutrients released into the water and to noise 
pollution, decrease a coastal area’s biodiversity 
or degrade the landscape.  

But there are also strong positive effects, such 
as the increase of fish stocks for fishermen as a 
result of marine aquaculture, good quality of fish 
for tourists and restaurants, and occasionally 
serving as a tourist attraction [22], by including 

activities such as visits for fishing included in 
alternative tourism packages. 

5. Discussion 

The sustainability level of an area is higher if 
its development is not dependent on a single 
activity: the economic risk then is lower and the 
stress on some of the natural resources of the 
area is less important [32]. 

Aquaculture on islands is a great example of 
how to become sustainable and how not to. The 
islands represent ‘small globes’ and can show 
more easily how the process of globalisation and 
self-sustainability can be implemented. 

In this approach aquaculture can contribute by 
increasing household food supply and improving 
nutrition, increasing household economy through 
diversification of income and food sources; to 
strengthen economies by increasing the 
employment and reducing the food prices; 
improving water resource and nutrient 
management at community level; preserving the 
aquatic biodiversity through re-stocking and 
recovering of protected species. 

Also, it can help to reduce pressure on fishery 
resources, improve natural habitats, stimulate in 
local level to the research and technological 
development, and, finally, increase education and 
environmental awareness in small communities. 

The main question asked hereon, whether the 
mariculture can improve the sustainability level 
of an island region, is only a part of the above 
actions and refers directly and exclusively to the 
island ecosystems: 

Concerning the economy, there are indirect 
and co-occurring consequences because of the 
demand that this human activity will cause (e.g. 
transportation, house renting, etc), and few clear 
and easy to describe cases of direct consequences 
arising from aquaculture in local level, because 
the specific investments mainly are coming from 
non-indigenous investors. 

With regard to society and especially human 
resources, the establishment of a number of new 
working places, often for non-specialised 
workers, is the major direct consequence; the 
improvement of skills of the human recourses 
rarely has to do with the local inhabitants. 

In relation to the environment, the conflicts 
at beach uses and the risk for marine pollution 
from malpractice and mismanagement of the 
farms are the negative parameters that impede 
the further development of fish farming. 
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Key to achieving a successful sustainable 
development in the island regions is the choice of 
appropriate management systems and structures 
in combination with the deployment of more 
integrated marine policies [10]. 

In this case, all the area’s stakeholders must 
commonly agree upon the weight of the different 
factors chosen. 

Participatory processes constitute appropriate 
practices for this purpose. Having reached such 
an agreement, the monitoring and evaluation 
processes can become more suitable and more 
effective. 

The sustainability goals on islands exist and 
are predetermined and quantitative. Monitoring 
practices will ensure that in the course of the 
programs implemented, activities will not lead to 
the deviation from the targets. 

At the end of the policy period, evaluation 
practices will determine whether the overall state 
of an area improved.  

This tool can also help to determine the 
appropriate and inappropriate sites for projects in 
areas that considered suitable for development, 
facilitate decision making processes for spatial 
planning, incorporating socio-economic and 
environmental assessment elements, to promote 
sustainable development of the islands. 

6. Future steps to conclude the research 

The system of measurement has to be simple, 
relying on published or easily accessible data. 
Our research will continue with the elaboration 
of measurement methods for complex indicators 
(e.g. marine aquaculture inputs and outputs) and 
completion of data collection (some problems 
encountered are inadequate local cooperation, 
dispersion of data sources on different islands 
and no data in some cases). 

Final steps will be the evaluation of existing 
data quality, the calculation and aggregation of 
indicators, and the assessment of the different 
sustainability level. 

As far as the assessment is concerned, three 
indexes, one for each dimension of sustainability, 
will be formed. 

The exact method for aggregation has not 
been determined yet, but this will be done after 
the completion of data collection.  
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