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Abstract 
Some of the most profound changes in the littoral have arisen from direct decisions by man 
concerning land use, and these have affected both the quality of environmental resources, such 
as soils and water and the sustainability of coastal ecosystems. Land use decisions in coastal 
areas are based on opportunities and constraints affected by both biophysical and socio-
economic drivers, being land use and land use changes one of the main issues integrating the 
large debate on sustainable development. 
The need to integrate natural and social sciences in order to identify questions and eventually 
find solutions, concerning measuring, monitoring and managing the development of coastal 
areas has been the main purpose of the interdisciplinary research project held in India: “Meas-
uring, monitoring and managing sustainability: the coastal dimension”. 
The research was conducted in accordance with the Driver-Pressure-State-Impact-Response 
framework and the main drivers analysed were tourism, intensive agriculture/aquaculture and 
industry.  

 
1. INTRODUCTION 
In historical terms, coastal locations have been 
the favourite destination of population in-
movements for defence, commercial and other 
economic reasons. About 20% of the population 
of India live in coastal areas, a larger percentage 
of this being in coastal cities, such as Mumbai, 
Chennai and Calcutta. One of the major factors 
responsible for the degradation of coastal ecosys-
tems is the growth in human population that re-
quires space for settlement and other resources, 
like soil and water. 
The need of Integrated Coastal Management in 
India is well known, on account of the growing 
population pressure due to accelerated urbanisa-
tion, itself fuelled by demographic growth and 
industrialisation. Fragile coastal ecosystems are 
simultaneously attacked by organic and chemical 
pollution and the degradation of natural resources 
is sometimes irreversible. In fact, coastal zones 
are vulnerable areas in different parts of the 
world, but in developing countries the impacts of 
degradation can be worse than in other countries. 
Sustainable development demands an integrated 
and interactive approach that allows for the un-
derstanding of the complex relationship between 
society and nature, simultaneously respecting 
human rights and assuming that environment is a 
vital dimension of the future of the human kind. 
The need to consider equity, security and envi-
ronment as key elements for the definition of 
sustainable development is defended by N. 
Lourenço (2001). Moreover, the complex and 
conflicting interactions of social equity, human 
security and environmental sustainability within 

the social process of shaping and building devel-
opment for present and future generations are 
important issues to address.  
Scientific and technological knowledge can make 
a significant contribution to alleviate and eventu-
ally prevent the unsustainable use of natural re-
sources, such as those of coastal zones. There is a 
need for research on how societal driving forces 
(social and demographic, political and institu-
tional, economic and commercial, cultural and 
technological) affect the nature and distribution of 
human activities on coastal zones of India and its 
impacts on coastal ecosystems associated with the 
prevailing and possible alternative patterns of 
human activity. 
 
2. THE NATURAL/SOCIAL SCIENCES 
INTEGRATED APPROACH IN COASTAL 
AREAS RESEARCH1 
Some considerations on integrated analysis of 
natural and social sciences in coastal areas are 
presented below, in search for a scientific expres-
sion of the political need to develop an integrated 
coastal zone management. Therefore, it is of great 
importance to establish the limits of what is con-
sidered to be coastal areas. 
For physical researchers, coastal areas are related 
to the influence of the presence of the sea. Ac-
cording to this conception, coastal areas are re-
gions with large variations in terms of limits, 

                                                             
1 The authors of this paper are developing an inte-

grated methodology to understand the nature/society 
interactions.  
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which include the coastal plain, the coastal cliff 
and the coastal plateau. In the immerse area the 
limits could also comprehend the continental 
shelves. Therefore, demarcation is deeply related 
to the influence (p resent or past) of the sea in 
shaping these areas.  
The coastal dimension analysis clearly implies the 
integration of spatial/biophysical data with the 
socio-economic data type. In the fram ework of 
this kind of studies, coastal areas should be co n-
sidered as  the regions located near the sea, where 
we can notice rapid and intense socio -economic 
and environmental changes. These sort of changes 
are requiring fast and appropriate policy r e-
sponses, as well as acting as important dri ving 
forces over hinterland regi ons. 
This approach to coastal areas reflects a distin c-
tive way of understanding these areas. In articul a-
tion with the relationships studied by physical 
researchers, which give more importance to the 
land-ocean interactions, these studies, which r e-
late to the coast-hinterland interactions, are 
emerging.  
This complexity involves significant processes of 
population dynamics, which are expressed in 
population growth, demographic stress and in 
rapid and intense migrations (hinte rland-coast, 
rural areas-coastal areas). 
The importance of these areas also involves co m-
plex land -use and land -cover dynamics. These 
dynamics are shaped by different factors, which 
allow us to see the importance of physical drivers 
(such as geomorphologic, extreme events and 
natural hazards) and social drivers (population 
dynamics, industrialisation, external market 
forces, cultural and life style patterns and policies 
regulations).  
Decisions regarding natural resources and land 
use are based on opportunities and constraints 
conditioned by  both biophysical and socio -
economic drivers. Thus, a more integrative a p-
proach is needed for human/environmental sy n-
theses, which contributes for a better understan d-
ing of the biophysical and social driving forces. 
Besides, we need to understand the proce sses, 
behind the patterns of occupation of a territory 
and the use of resources.  
 
3. A FRAMEWORK FOR COASTAL AREAS 
INTEGRATED ANALYSIS 
The question is how this integration is possible, 
and how it can be best achieved. This paper pr e-
sents the results of the in tegration of disciplines 
and it deals with the questions required in order to 
achieve a suitable integration.  
The research used the Driver -Pressure -State-
Impact-Response (DPSIR) framework as a means 
of understanding the connections among the di f-
ferent type s of indicators to the establishment of a 
framework model of these interrelationships. The 

DPSIR framework, developed by the European 
Environment Agency, is being suggested as an 
advantageous method to define cause -effect rel a-
tionships, highlighting the co nnection among the 
causes of environmental problems, their impact 
and the society’s response to them, in an int e-
grated way (EEA, 1999; Gentile, 1998).  
However, it is criticised by some authors because 
its implied linear causality causes an oversimpl i-
fication of reality. Furthermore, in terms of su s-
tainability, which must take into account future 
courses of action concerning development, the 
fact that no actions are taken before situations 
deteriorate is criticised. In order to ensure know l-
edge and understan ding of forward and backward 
linkages between the stock of natural resources, 
human activities and the consequences of those 
activities, the DPSIR framework requires very 
detailed statistics (Shah, 2000).  
The DPSIR framework aims at analysing the 
cause-effect relationship among interacting co m-
ponents of complex social, economic and env i-
ronmental systems and at organising the inform a-
tion flow between its parts (Figure 1). It structures 
the environmental information in five groups 
connected by two types of li nks: a direct causal 
chain (Drivers, Pressures, State, Impact, R e-
sponses); links between the Responses and their 
targets (Drivers, Pressures, State and Impacts).  

 

 
Figure 1: The DPSIR framework for reporting on env i-
ronmental issues (EEA, 1999).  
 
The five elements constituting the causal DPSIR 
chain are: Driving forces of enviro nmental 
change, which constitute the underlying causes 
and origins of pressures on the enviro nment; 
Pressures, which describe the variables which 
directly cause (or may cause) enviro nmental 
problems; State, which shows enviro nmental 
conditions; Impacts on population, eco nomy and 
ecosystems, which describe the ultimate effects of 
changes of state in terms of damage caused; and 
Responses, which demonstrates the efforts of 
society (e.g. politicians, dec ision-makers) to solve 
the problems.  
The driving forces are represented by the social, 
demographic and economic activities in societies 
and the corresponding changes in life styles. They 
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cause changes in overall levels of production and 
consumption, exerting pressures on the enviro n-
ment: excessive use of natural resources; changes 
in land use; and air, water and land emissions (of 
chemicals, waste, radiation, noise).  
The pressure indicators describe information in 
quantitative and qualitativ e terms regarding emi s-
sions, application of chemical and biological 
agents and the use of land and other natural r e-
sources. The pressures exerted by society's pa t-
terns of production and consumption are subs e-
quently transformed in a variety of natural pro c-
esses that may result in changes in the state of the 
environment.  
State indicators give information on the level, 
quality and/or quantity of physical ph enomena, 
biological phenomena and chemical phenomena 
in a given area at a given point in time. They o f-
ten change very slowly, and their changes may 
have environmental and ec onomic impacts on 
ecosystems, on human health and on the ec o-
nomic and social welfare of a whole soc iety.  
Impact indicators refer to the consequence of an 
environment state change. They c an be described 
as the last consequence (to humans and ecosy s-
tems) of the chain of reactions of environment 
change. They are slower than state changes and 
can’t be directly changed by the response.  
Response indicators describe the efforts made by 
society (Government, institutions, groups of pe o-
ple and individuals) in order to prevent or reduce 
the negative effects of state changes. They should 
be very fast, as their aim is to change socio -
economic systems so as to reduce the pressures 
causing negative envir onmental changes.  
Responses may seek to change and/or redirect 
prevailing trends in consumption and production 
of goods and services, improve monitoring and 
control of pollutants or develop cleaner technol o-
gies. They can be structured in research; regul a-
tions; awareness; public investments; policy int e-
gration; co-operation with other levels of dec i-
sion-making or other territories. The responses 
can send feedback to all the other groups of 
DPSIR although, as far as sustainability is co n-
cerned, it is not very  correct to consider the r e-
sponses to the impacts: reacting against the illness 
is always worse (and less sustainable) than pr e-
venting the disease.  
 
4. A RESEARCH PROJECT ON INDIAN 
COASTAL AREAS 
This paper presents some results of an interdisc i-
plinary joint -research project, involving Indian 
and European researchers and institutes, entitled 
Measuring, monitoring and managing sustainabi l-
ity in Indian coastal areas: the socioeconomic 
dimension (COASTIN). 

The cross disciplinary approach developed in 
the project a ims at understanding the current 

coastal developments in India and at suggesting a 
more sustainable course of action for the future, 
giving particular attention to the societal driving 
forces which influence the development of coastal 
areas and modify the landscape by changing land 
cover and land use. Two main principles are co n-
sidered in the analysis of the future of Indian 
coastal zones: the evidence that the demand of 
coastal resources for economic growth is increa s-
ing; and the recognition that coastal n atural re-
sources are limited in supply and their continuing 
healthy existence is crucial to the functioning of 
coastal zones.  

Therefore, the purposes of the project were to 
identify and analyse, through an intensive study at 
three locations: how societal d riving forces i m-
pact coastal resources of India; which are the key 
variables affecting the use of coastal resources; 
what are the policy options faced by decision 
makers and the info rmation requirements and 
decision-making instruments necessary for effe c-
tive coastal zone ma nagement; to what extent 
might changes under alternative scenarios of ec o-
nomic development and urbanisation affect 
coastal land use and land cover 2. 

The final goal was to develop a system for the 
integrated analysis of the economic, biolo gical, 
hydro-geological, ecological, and human dime n-
sions of coastal use, to examine the policy and the 
institutional matrix, within which development in 
coastal areas occurs in the country and to develop 
a framework for decision -making regarding 
coastal management, which incorporates the co n-
cept of sustainability.  

The methodology was developed in six phases: 
(1) Analysis of the driving forces which modify 
the landscape by changing land uses, and a review 
of Indian policies (sector -based and cross sector -
based) laws, rules and restrictions which govern 
the use, obligations and management of coastal 
resources; (2) Analysis of the interactions b e-
tween the socio -economic system and the coastal 
ecosystems in the selected locations; (3) Analysis 
of coastal vegeta tion systems in these locations 
with view to developing a methodology and sof t-
ware tools to describe the vegetation system at 
different scales and to use it as an indicator of the 
state of the environment and of human and deve l-
opment pressure; (4) Analysis  of coastal ground-
water systems in the selected locations, including 
the research of intrinsic groun dwater vulnerability 
to pollution, aiming at min imising environmental 
risks posed to groundwater; and the development 
of appropriated management mathematica l mod-
els and pra ctices towards the optimisation of the 
existing groundwater r esources; (5) Analysis of 
coastal environmental systems, with the purpose 

                                                             
2 Land-cover refers to the patterns of occup ation of a 

territory and land -use implies understanding the pro c-
esses of occupation. (Turner et al, 1995).  
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of collecting and evaluating data on coastal land 
use changes and pollution in the selected loc a-
tions; (6) The integration of socio-economic data 
and information with biophysical data, focusing 
on how to project the conceptual model of the 
coastal system to a geographic information sy s-
tem. 

 
4.1 Tourism, aquaculture/agriculture and indu s-
try: the driving forces and  the state of enviro n-
ment 
The first objective of the COASTIN project was 
to understand how societal driving forces impact 
coastal areas and ecosystems and how these can 
be measured, monitored and managed in order to 
achieve sustainable development. The lit erature 
survey of what constitutes stressed and vulnerable 
environments enabled the development of Indic a-
tors of `Relative Vulne rability’. These indicators 
were used to rank the coastal districts on the East 
and the West Coast of India into `hot spot di s-
tricts’ based on a regre ssion analysis, using the 
pressure indicators (TERI, 2000).  

From the five major societal driving forces a f-
fecting coastal ecosystems in India (urbanisation, 
intensive aquaculture and agriculture, industrial 
activity, port activity and  tourism) the research 
focused on three: tourism, intensive aquaculture 
and agriculture, and industrial activity.  

The identification and district analysis of the 
societal driving forces was used as a starting point 
to select the case study areas for a deep er under-
standing of the social and natural processes. The 
main drivers were analysed in three case study 
areas in which tourism, intensive agricu l-
ture/aquaculture and industry have a stronger 
influence on change: tourism in North Goa, inte n-
sive agriculture /aquaculture in East Godavari and 
industry in Thane (Figure 2).  

Thane

East GodavariNorth Goa

0 200 Kilometers

 
Figure 2: Case study areas situation  

 
Within the three selected coastal districts, the 

villages situated around the coastal regulation 
zone were used to actually select the regions that 
were intensively analysed in order to study the 
interrelationships among population, deve lopment 
and environment. These locations were the sites 

for intensive primary data colle ction, study and 
analysis, and assessment of future o ptions for 
economic and social  development.  

 
4.1.1 Coastal Tourism 

The study of tourism is the study of people 
away from their usual habitat, having certain r e-
quirements which are met by the creation of f a-
cilities that result in a change on the economic, 
physical and social well being of th eir host (Fi g-
ure 3). 

 
 

Figure 3: Tourism: towards a sustainable par adigm 
 
It also involves the interactions between the 

host and the tourist, the motivations and exper i-
ence of tourists, the expectations and adjustments 
made by residents of reception areas and the roles 
played by the numerous agencies and institutions 
which act as intermediates between them. Further, 
during their stay at the tourist de stination, tourists 
spend money, which has been earned/derived 
from home (TERI, 2000). 

However, more importa nt than the above fa c-
tors are the three basic components that make up 
coastal tourism (Sun, Sea and Sand) which lead to 
an interaction between two systems i.e. the tou r-
ism system (comprising the human system), and 
the coastal system, which comprises the en viron-
mental system (TERI, 2000). 

Coastal areas are being increasingly used for 
the development of tourism. Beach tourism has 
been growing in India, and there has been a large 
increase in terms of tourist infrastructures along 
various parts of the coast. Th ese activities disturb 
traditional fishing activities and fishers; interfere 
with marine life and cause de gradation of near -
shore habitats. One of the major impacts has been 
caused on the quantity and qua lity of groundwater 
resources, mainly due to i ncreased salt intrusion 
in consequence of the heavy quantities of water 
pumped by hotels or other tourism infrastructures 
located in coastal areas.  

Tourism can also result in spreading of urban i-
sation in coastal areas, which will increase the 
density of populati on, as well as the growth of 
ports (recreational or not) and of intensive agr i-
culture and aquaculture. The shift of people from 
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the primary and secondary sectors to the tertiary 
sector has been the result of the labour demand in 
tourism and services, which  also fulfils people’s 
aim to find non -farm employment.  

This stage is characterised by improvements in 
terms of infrastructures, such as accommodation 
and road facilities. Construction of tourist facil i-
ties is conducted at a rapid pace, resulting in ch a-
otic and unrestrained development. Large -scale 
growth continues without adequate regulations 
and the degradation of resources becomes a major 
concern. In India, the emphasis of policy has been 
largely placed on how to increase the number of 
tourists without a ny corresponding measures d e-
signed to enhance environmental ability to su p-
port tourism in the long run.  

 
4.1.2 Agriculture and aquaculture activities 
A number of coastal areas and ecosystems in 
India are under stress due to growing aquaculture 
and agriculture activities.  

Agricultural development in India underwent 
two phases: until the mid -sixties, production i n-
creased on account of the expansion of the area 
dedicated to crop pr oduction; during and after the 
mid-sixties, emph asis has been laid on increasing 
land productivity through increased input use.  
 
 

Figure 4 Environmental effects of intensive a griculture 
 
High yielding varieties of crops, which were 

highly responsive to fertilisers and irrigation, 
were intr oduced in Indian agriculture in a process 
that came to be known as the Green Revolution. 
The Green Revolution led to increased crop pr o-
duction, increased food production and food sec u-

rity, and saved forest and land resources by i m-
proving productivity, creating direct and indirect 
employment opportunities and improving the 
agrarian economy. India has become self -reliant 
in food-grains. The success of the Green Revolu-
tion lay primarily in its increased use of fossil 
energy for fertilisers, pesticides and irrigation to 
raise crops, as well as in the use of im proved 
seeds (TERI, 2000). The environmental effects of 
intensive agriculture are summarised in Figure 4.  

Intensive agriculture that uses high yielding v a-
rieties of seeds has an adverse effect on the env i-
ronment because of its greater dependence on the 
use of chemical inputs and water. Among the 
coastal states of India, rise in water table, 
groundwater depletion and soil salinity are r e-
ported in different areas (TERI, 2000).  

Water resources get depleted and genetic r e-
sources are lost. Although irrigation m akes arid 
land productive, the soil becomes saline and alk a-
line. Similarly, fertilisers and pesticides increase 
agricultural production, but their intensive use can 
create harmful effects.  

There are negative impacts on human health 
because of agricultural  inputs such as fertilisers 
and pesticides. Although e nhancing agricultural 
production is important for maintaining food s e-
curity, the maintenance of the ecosystems, pa r-
ticularly coastal ecosystems is equally important 
(TERI, 1995). 

 
Intensive aquaculture,  as an activity located in 

coastal areas, also has an impact on coastal ec o-
systems. This activity, as well as intensive agr i-
culture, depend heavily on inputs. With the i n-
creasing demand for fish due to expanding pop u-
lation, the world has to depend on aquac ulture to 
meet the demand -supply gap for future years. Out 
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of a total fish production of 4,95 mi llion tonnes in 
India, aquaculture contributes with over 1,6 mi l-
lion tonnes. From 1984 to 1994, the production 
has increased 215% (TERI, 2000). Aquaculture 
provides inexpensive source of nutrition to the 
locals, foreign exchange earning potential, i n-
creasing economic activity and employment o p-
portunities offered to the economically d eprived 
and weaker sections of the society.  

 

Figure 5 Effects of Intensive Aquac ulture  
 
Coastal aquaculture has been identified as one 

of the potential food producing sectors in India.  
Governmental interest and support is encoura g-

ing this activity, but during the last years some 
problems have been arising: groundwater abstra c-
tion and consequent pressures for water for local 
communities; pollution due to effluent discharge; 
depletion of the wild stock due to disease ou t-
break and the collection of wild fry in associ ation 
with the introduction of exotic species.  

Aquaculture farms requir e large areas of land. 
It makes land, which is unfit for any other 
agricultural purposes, productive (TERI, 2000). 
Development of aquaculture in the coastal a reas 
has led to the destruction of vast areas of 
mangroves. In India, 32,000 hectares of land of 
the world’s largest mangrove forest has 
developed into exte nsive shrimp farms (TERI, 
2000). Further, the life cycle of an intensive shrimp 
farm is 5-10 years, after which it is aba ndoned. 
Abandoned ponds can no longer be used for any 
other alternative purpo se of livelihood like agr i-
culture (TERI, 2000). These effects, which have 
been found in the literature review, are summ a-

rised in Figure 5. The environmental impacts of 
aquaculture in turn affect the social and economic 
life of local co mmunities.  

Socio-economic effects of aquacu lture are 
mainly due to the conversion of land that was 
previously used for other purposes and pr ovided 
food and employment to a large number of pe o-
ple. Mangrove forests are being replaced on a 
large scale by aquaculture.  

Coastal dwellers d epend on mangrove forest 

for their daily needs of fuel wood, food etc. Even 
agricultural lands are being lost because of aqu a-
culture farms (TERI, 2000). The increasing need 
of coastal land for aquaculture led to a dramatic 
rise in land prices in ma ny areas. While local 
farmers can no longer afford to purchase the land, 
the landhol ders are tempted to sell their land, 
thereby losing their only source of livelihood. 
Aquaculture thus creates massive unemployment.  

 
4.1.3 Industry 
Industries remain one of the m ajor competitors 
for the use of coastal areas. For industries, the 
major advantages of the location on the coast are 
transportation, water use and waste disposal.  

The importance of the industrial sector in the 
Indian economy has risen over the years. The 
contribution of industries to the gross domestic 
product has improved, along with a rise in the 
share of employment in the secondary sector. The 
New Economic Policy, with its package of 
globalisation, liberalisation and privatis ation, 
changed the entire sce nario of the Indian 
industrial sector. These policies gave 
encouragement to the indu strial sector. A sharp 
rise in foreign i nvestment was also witnessed.  
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Thus the coastal states together represented 
55% of the foreign investment in India during this 
period. In India, industrial activity has conce n-
trated in certain specific areas, causing a r egional 
imbalance. Maharashtra and West Bengal were 
the most industrialised states even before ind e-
pendence. Cities like Mumbai, Ahmedabad, 
Chennai and Calcutta had la rge-scale industrial i-
sation during the colonial period.  

 

Figure 6 Environmental effects of industry  
 
Since the indu strial policy of 1956, the Central 

Government has also promoted an industrial po l-
icy with a strong regional co mponent (TERI, 
2000). The effects of industrial activity on the 
environment, which have been found in the liter a-
ture review, are summarised in Figure 6.  

Many of the highly polluting industries are l o-
cated in the coastal areas. Dumping industrial 
waste is common in many parts of those a reas. 
Some of the industrial effluents are toxic and can 
remain in the sea for a long time and accumulate 
in the organisms. Several pollutants have detr i-
mental effects on most life forms and affect their 
breeding, growth, reproduction and survival.  

Industrial and port activity tend to affect coastal 
ecosystems due to a number of reasons: wrong 
location can be the most obvious reason; choice 
of technology that is not environmentally 
friendly; no preventive approach to pollution in 
place, the tendency is alwa ys to look for end of 
pipe solutions; poor enforcement of standards and 
rules and sometimes poor ability to judge whether 
they comply to norms.  

The coastal areas attract an increasing number 
of industrial investments, resulting in an increase 

in terms of e conomic activity. Industries draw 
foreign exchange, improve the standard of living 
and create employment. However, the adverse 
impacts of industries on the coastal ecosystems 
cannot be neglected. Adequate legal structure for 
coastal zones and strict implem entation of the 
existing laws are required to collect the benefits 
without compromising ecology.  

 

 
5. MANAGING SUSTAINABILITY ON 
COASTAL AREAS 
The coastal zone and its resources bring about 
multidimensional pro blems for the management 
of the various systems a nd subsystems in a ction. 
Understanding these complexities requires a tho r-
ough understanding of the issues and constrains 
involved – human, sociological, environmental, 
physical and economic, as well as local needs and 
aims. Planning and policy -making for coastal 
areas is difficult due to the conditions of unce r-
tainty, complexity, and scale of ecosystems.  

Coastal areas are undergoing a high human 
pressure. Anthropogenic activities have a growing 
impact on these areas, and the degree of impact 
varies according to the degree of use of natural 
resources and environmental loads. The multiple 
uses of coastal zones pose excessive and compe t-
ing demands on the limited resources. Fundame n-
tally, two types of conflicts can be observed: 
those between the natural and the socio-economic 
systems; and those within the economy itself, in 
terms of conflicts among the users of the limited 
available coastal resources, as in the case of trad i-
tional and modern fishermen, small shack owners 
and large hoteliers as they compete for to urists; 
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and between sectors, as in the case of allocating 
coastal land for setting power plants or reserving 
it for residential and tourist use.  

The COASTIN project had to deal with diffe r-
ent aspects of the complex and conflicting inte r-
action between socia l and environmental sustai n-
ability within the social process of shaping and 
building development for present and future ge n-
erations. It was assumed that sustainable deve l-
opment requires an integrated and interactive 
approach that allows for the understandi ng of the 
complex relationship between society and nature, 
simultaneously respecting human rights, and a s-
suming that environment is a vital dimension of 
the future of the human kind. Whilst enviro n-
mental sustainability is concerned with the bi o-
physical limits of social activities, social sustai n-
ability is related to the internal organisation of 
individual societies as well as of the world co m-
munity as a whole.  

 
5.1 The definition of scenarios: the example of 
tourism activity in Goa  
The alternative scenarios dev eloped by the s ocio-
economic analysis in Goa are presented b elow. 
The presentation of the scenarios is organ ised in 
two parts: description of the present situ ation and 
definition of three alternative scenarios.  

More than any other sector, tourism depends o n 
a healthy natural environment to sustain it. Goa is 
a region, which has natural and cultural assets - 
its beaches and exotic life - to attract visitors and 
generate tourist income. Local communities and 
state and national governments all stand to benefit  
from an increase in global tourism. However, 
there is also a potential loss. Too rapid, u n-
planned, or uncontrolled development all have the 
potential to create associated environmental de g-
radation on the long term, eroding the quality of 
the very assets o n which such development is 
based.  

Tourism activity in the area is based on a fra g-
ile offer and demand, i.e., the infrastructures offer 
a deficient quality and the demand is searching 
for low prices. The absence of sewage systems 
and the deficient waste ma nagement has impo r-
tant impacts on the water quality. Besides, the 
non-existence of water treatment and distribution 
infrastructure is preventing the assurance of water 
quality for public consumption. These are appa r-
ently the cause for the spread of disease s and 
health problems among inhabitants and eve ntually 
tourists.  

The type of tourism enterprises existent in the 
area doesn’t have financial capacity to build the 
appropriate equipment for environmental prote c-
tion. In fact, these units have a low or even i n-
existent capacity of investment; therefore, they 
have a limited ability to invest in sewage systems 
and waste treatment. As a matter of fact, future 

investments in general are strongly limited by the 
low income and its fluctuation.  

Landscape deterioration  is also a characteristic 
of the area that can jeopardise its attractiveness 
for tourists. The pressure for building constru c-
tions is increasing and the vegetated areas are 
decreasing. The traditional aesthetic value of 
some of these areas is in danger. Th e cultural and 
historic features of Goa are not being developed 
and the identity values are vanishing.  

In view of the degradation of the type of tourist 
offer, the advantages of Goa are not competitive 
with other regions. The vulnerability to external 
drivers is higher.  

From the point of view of social sustainability, 
the situation of local families is not guaranteed. 
Incomes are low, labour is rather unqualified, so 
investments in small activities are low and cap a-
bility to react to change is also limited. Besides, 
administration (local and regional) gives little 
support and quality of life is bad.  

From environmental sustainability perspective, 
a common point is highlighted in the alternative 
scenarios: the need to invest in sewage infrastru c-
tures, waste tre atment and management, public 
water supply system, roads and transport ne t-
works. These are elementary needs in terms of 
environmental protection. Even in the present, the 
situation is not environmentally sustainable. I m-
proved caution in the use and managem ent of the 
resources is a priority in any scenario.  
A Business As Usual scenario (A) 
The maintenance of this situation will lead to a 
high impact over natural resources and enviro n-
ment in general. In the same way, negative i m-
pacts over the domestic units w ill increase. I n-
comes will become lower because the supply of 
services to tourists will increase, maintaining a 
bad quality level.  
An Economic Growth scenario (B) 
The main orientation of scenario B is based on the 
support and development of the private sec tor. 
Public intervention will promote the interests of 
big tourism enterprises.  

The need of public investment would be lower 
and the return would be quicker, as private ec o-
nomic agents would do and/or pay for these i n-
vestments. Private support investment f or sewage 
infrastructures, waste treatment and manag ement, 
public water supply system, roads and transport 
networks. Cost transfer to the enterprises will 
decrease public investment; however, in future, 
the income will be in the hands of the private 
investors. The public sector will possibly offer 
good investment opportunities and the area will 
be able to attract big companies by having priv i-
leges in the access to the coastal areas and explo i-
tation of natural resources. The labour force will 
have to be trai ned by the enterprises or/and, d e-
pending on the cost benefits analysis, it could be 
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imported from outside the region. This can co n-
tribute to an increase in population flow, mainly 
of inhabitants who are better prepared for tourism 
activities.  

In terms of s ocial sustainability, this alternative 
scenario could bring about some problems. The 
withdrawal of local population from tourism a c-
tivity and the absence of support to the local d o-
mestic economic units could lead to a lower i n-
come and worse living conditio ns among the 
population. The cultural and historic characteri s-
tics of the region could be “sold” like a tourist 
product by the private sector or, alternatively, 
these companies might introduce other entertai n-
ment facil ities, not necessarily related with th e 
cultural values of Goa. This being the case, tou r-
ism in Goa would become equal to other sea and 
sun destinations and its vulnerability would i n-
crease in comparison to the national and intern a-
tional fluctuations. Exploitation of natural r e-
sources would be  freer and more vulnerable to 
private economy interests.  
Socio-Economic Sustainability scenario (C) 
The main orientation of this scenario is based on 
the criteria inherent to creating a strong public 
intervention by the regional and local governme n-
tal structures. In this scenario, public investment 
would lead the interventions in different dire c-
tions: support to domestic economy with the rei n-
forcement of its investment capacity, income and 
professional qualification. The domestic units 
would receive financi al support to develop tou r-
ism facilities and training on management and 
entrepreneurial innovation; public investment for 
sewage infrastructures, waste treatment and ma n-
agement, public water supply system, roads and 
transport networks; reinforcement of the  cultural 
and historic characteristics of Goa. For example, 
renewal of Portuguese houses and ancient blocks, 
monuments, etc; the infrastructures’ improvement 
would attract quality international tourism agents, 
not only tourism operators, but also investors  with 
better offers in terms of tourism.  

Scenario C is based on a double option: to i m-
prove the domestic units offer and, simultan e-
ously, to promote the development and birth of 
high quality tourism units, by improving public 
investments. This scenario wil l lead to social and 
economic sustainability in the future, i.e. it is not 
a scenario with immediate results, because its 
effects will be visible only in the future when the 
potential for attractiveness of the region increases. 
The biggest disadvantage of this scenario is the 
need for a large public investment in the present 
to avoid environmental problems and to increase 
the income of the population. An important a d-
vantage would be the social sustainability, with 
the obvious improvement of life conditions for 
the population. The guarantee that the family 
economic units would participate a ctively in the 
development of tourism would lead to a better 

situation for the inhabitants and increase benefits 
for the families.  

A common point in the scenarios B and C i s the 
need to improve public investment in basic infr a-
structures, but scenario B defends that the private 
economic agents must pay a si gnificant part of 
this investment. In a way, this condition can help 
the public sector to bear the costs. On the other 
hand, this can have the negative effect of increa s-
ing tourism exploitation based mainly on ec o-
nomic interests and income priorities. Additio n-
ally, an important part of the profits generated in 
Goa by these big tourism operators would benefit 
their own region s or countries.  

The environmental, cultural, and economic 
problems associated with tourism can also be 
addressed through the infrastructure built and 
resources generated by tourism itself. However, 
this statement is only true if the i ncome created 
by tourism remains in the region. If so, the neg a-
tive impacts of tourism in society and enviro n-
ment can be solved by these inves tments.  

Scenario C is better able to guarantee sustai n-
able tourism development in all its social, ec o-
nomic and environmental dimensions.  It includes 
the need to ensure environmental integrity; the 
need to identify and catalyse a process to consider 
environmental risks, carrying capacities and crit i-
cal environmental thres holds; identifying funding 
opportunities; and examining various market -
based instruments that encourage sustai nable 
tourist activities.  

The implementation of this scenario implies 
important outreach components to promote e x-
change of information, as well as opportunities 
for dialogue and public participation (stake hol d-
ers). Outreach will focus on the national, local 
and community levels. Through consultation, the 
effective dissemination of information and a f o-
cus on national pol icies and opportunities as well 
as on local exper iences, the implementation of 
this scenario will p rovide concrete information to 
local communities on how to develop successful 
economic initiatives that rely on sustainable tou r-
ism. This could be an important tool for capacity 
building in small or rural communities. A related 
priority will be to emphasis e public and comm u-
nity education in promoting the benefits of su s-
tainable tourism, and practical steps needed to put 
the criteria defining sustainable tourism into 
operation. 

 
6. CONCLUSION 
The coastal areas are given special attention, due 
to the increasing importance that they have a s-
sumed in the global context of present economic 
development. The number and diversity of agents 
searching for free space in coastal areas increase 
the need for integrated management so as to r e-
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duce the negative impacts of the in creasing num-
ber of activities conflicting in these areas.  

The decision to develop tourism in a particular 
site should be based on the careful consideration 
of the environmental and socio -economic analy-
sis. This requires that an analysis be carried out to 
assess the potential for socio -economic benefits 
and costs of the tourist project, on the one hand, 
and an environmental impact analysis to assess 
the type, extent and nature of environmental r e-
sources that may be affected or at risk, on the 
other. 

The impact analysis based on different deve l-
opment scenarios helps to explain changes in 
terms of land use and in the way in which coastal 
resources are affected. To achieve a level of tou r-
ist development appropriate and suitable to local 
resources, it is importan t to identify the carrying 
capacities that enable implementation of preve n-
tative management control and maintenance pol i-
cies. In the scenarios, it is important to consider 
the performance of local e ntrepreneurs that holds 
the key to strengthening and sprea ding the ben e-
fits from tourism. Recent studies favour tourism 
policies that encourage a bottom -up development 
strategy. This should be able to bring in economic 
benefits to the locals, encou rage local socio-
economic activities and encourage their particip a-
tion at all levels and in a greater degree.  

Integration is the base for the success of the 
policy-making process, as well as it supports the 
definition of relevant research priorities in terms 
of policy decisions. Furthermore, this process 
needs to involve  the stakeholders operating on the 
landscape: for example, landowners and agricu l-
tural managers, local and national regulators, 
planners and governments, local and national 
pressure groups, the private and entrepreneurial 
sector, and the wider public. The scientific basis 
of this perspective is the b elief that integrating 
physical and socio -economic approaches in the 
study of coastal areas represents a conceptually 
correct means of a ddressing the unifying issue of 
economic and env ironmental sustainability.  

 
* The research project “Measuring, monitoring and 
managing sustainability: the coastal dimension” was 
funded by the European Union, INCO -DC 1997. The 
project began in 1998 and the r esearch teams were Tata 

Energy Research Institute (India), Goa University  (In-
dia), National Institute of Oceanography (India), Trieste 
University (Italy), Socinova/Universidade Nova de 
Lisboa (Portugal), Laboratório Nacional de Engenharia 
Civil (Portugal), Institute Cartographic of Cat alunya 
(Spain). 
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