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1. INTRODUCTION

1.1 Purpose of this Document

One of the long term objectives of the Land-Ocean Interactions in the Coastal Zone (LOICZ) Core Project
of the International Geosphere-Biosphere Programme (IGBP) is to assess how the responses of coastal
systems to global change will affect the habitation and use by humans of coastal areas and to develop
further the socio-economic basis for the integrated management of the coastal environments. To do so
requires the development of analyses and modelling approaches that can be applied in a number of
situations that will produce comparable and consistent outputs. This document is meant to provide general
guidance on the application of socio-economic research methods and techniques in the context of coastal
zone resource assessment and management. The development of methodologies for resource
assessment has been underway for only a relatively short period of time. A number of detailed technical
appraisal manuals exist and advice on how they can be utilised is given in Text Box 1. Using references to
these background documents, recent research results and a number of detailed case studies, it is
envisaged that this document will provide useful practical advice for coastal zone scientists, social
scientists and practitioners working to address LOICZ research priorities. In particular the guidelines are
targeted at the interdisciplinary requirements of researchers and others charged with the implementation
of LOICZ Focus 4 research: Economic and Social Impacts of Global Change on Coastal Systems. The
detailed rational for this research is described in the LOICZ Implementation Plan (Pernetta and Milliman,
1995).

RESOURCE ASSESSMENT:
During the 1960’s, the Organiss )
development of a methodology for the apphcatno
benefit analysis, to the appraisal of development projects (thtle and M:rrlees, 1969) Thns methodology
was based on financial appraisal techniques long used in the private sector and modlfxed for ;

pubuc sector decisuon~makmg The OECD has recently updated its appraisal adwce and gwen pa _

OECD (1995): :The Economic Appransal of Environmental Pro;ects and Policies: A Prachcal G |
OECD (1994) Progect and Pohcy Appralsal Integrating Economics and Environment.

assessment i |ssues in both developed and developmg country contexts.

_COASTAL RESOURCE MANA_GEMENT
A useful volume devoted entirely to coastal resource management was published by Pennmg~Rowse|I et
al. in 1992. Although the analysis in that volume is focused on developed country coastal :ssues it

nevertheless contains some useful general advice on envuronmental resource evaluation.

ENVIRONQMENTAUECOLOGICAL ECONOMICS :

For S interested in gqvlplng a better appreciation of the theory and practlce of
environmen al/ecologmal econom:cs a non-technical introductory account can be found in Turner et al.
(1994), and in Munasinghe (1993). Environmental valuation, i.e., monetary estimation, methods and
technigques are covered in detail in Dixon et al. (1994), Pearce and Turner (1992) and Winpenny (1991).
More advanced exposmons on valuation can be found in Freeman (1993) and on environmental
economics, in general, in Pearce and Turner (1990). Alternative valuation approaches, so called multi-
criteria or multi-attribute approaches ‘which do not rely on monetary ‘measures are summansed in
McAllister (1980), Nijkamp (1 989) and Keeney and Raiffa (1976)

RISK AND UNCERTAINTY: ;
Rnsk and uncertamty are pervasive features of resource assessment |ssues and a useful and pract:cal

(1990). The classic analysis of nsk is F:schhoff etal. (1981)

The OECD manuats provrde the reader with detailed and comprehenswe advuce on reso

h

il

Text Box 1. Summary of appraisal manuals for environmental projects and policies.



The research agenda required to support successful coastal zone management is extensive ranging from
basic environmental and socio-economic data compilation, to analysis, model generation and application,
to the development and applicatiort of policies and regulations {Figure 1). In the LOICZ Implementation
Plan (Pemetta and Milliman, 1995), under Focus 4, three high priority areas of research have been
identified:

4.1 Evolution of coastal systems under different scenarios of global change;
4.2 Effects of changes to coastal systems on social and economic activities; and
4.3 Development of improved strategies for the management of coastal resources.

Thus, the primary concem of Focus 4 research will deal with those issues illustrated in the box at the top
of Figure 1. The relationship between the research activities, shown at the top of Figure 1, and the tasks
and sub-tasks as laid out in the LOICZ Implementation Plan are shown in Figure 2.

In addition to recognising the importance of coastal zone resources to humans, and the direct and indirect
effects that increased human utilisation of these resources will have on the functioning of coastal systems,
LOICZ Focus 4 research seeks to forecast possible future states for coastal systems under different
scenarios of global change. The development of ‘realistic’ scenarios will require an interdisciplinary
research effort involving both natural and social scientists (Activity 4.1). Such scenarios must encompass
not merely the changes to the physical, chemical and biological components of the coastal sub-system of
the biosphere-geosphere complex, but also realistic scenarios of land-use, population growth and
migration, consumption pattemns and the use of coastal space and resources.

Developing ‘realistic’ scenarios of change in coastal systems that are of practical value to coastal zone
managers, involves the recognition of pervasive feedback mechanisms between the coastal environment
and coastal populations (Activity 4.2). Economic and environmental systems are now becoming jointly
determined, and the scale of economic activity is now such that the issues of human use of coastal
environments are critical to most regions of the world. Environmental feedback effects are being observed
that have potentially important implications for the welfare of both present and future generations. The
sustainable development policy objective has received widespread support since the late 1980s, but the
details of a practical sustainability policy strategy have yet to be fully worked out, following the Brundtiand
Commission’s lead (WCED, 1987), see Annex 1.

It is possible that the dynamics of the jointly determined economic-ecological system are characterised by
discontinuous change around critical threshold values for both species and their habitats and for
ecosystem processes and functions. The existing size of the human population, current utilisation of
coastal resources and consequential rates of growth in the demand for ecological services, have led to an
increased recognition of the importance of feedbacks between ecological and economic systems. This
process of environmental change may have moved societies and ecosystems into such novel and
unfamiliar territory that the future evolution of both has become much more unpredictable than it was for
earlier generations.

The closer the joint system is to a threshold, the smaller the perturbation needed to dislodge it. There
already exist numerous examples of discontinuous change as a result of a gradual build-up of economic
pressure. In many such cases large-scale modifications of ecosystems are the result of many local and
disconnected activities, i.e., the tyranny of small decisions (Tumer ef al, 1995b). The widespread
destruction of mangroves and coastal wetlands in tropical Asia, Africa and America for shrimp farming is
one example. In this case, the incremental destruction of mangrove systems has had a non-incremental
effect on the ability of these systems to provide spawning and nursery grounds for fish and shellfish. In
another case, the incremental build-up of poliutants in many coastal waters has changed the structure of
plankton communities causing an increase in toxic algal blooms.

LOICZ activities under Focus 4 are meant to contribute to the scientific basis for sound management of
the coastal zone, although they are not in themselves required to generate precise detailed management
guidelines. Rather, work under Activity 4.3 will be designed to assess the extent to which scientific
understanding of coastal zone processes and the nature of changes occurring in these areas could
contribute to the formulation of integrated coastal zone management strategies designed to ensure
sustainable use of coastal environments and resources.
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1.2 The Contribution of Socio-Economic Analysis and Research

1.2.1 Economics and cost-benefit analysis

A particular contribution of socio-economic research is the incorporation of evaluation methods and
techniques, which can be applied to specific resource utilisation situations, projects or policies, including
coastal resource management instruments and options. A typical evaluation method is economic cost-
benefit analysis, which may be deployed as a conventional economic efficiency analysis, or .in a
constrained form as a cost-effectiveness analysis. The latter analysis of activities, projects or policies, is
conditioned by the prior adoption of precautionary constraints such as pollution emission limits, or natural
habitats zoning. The evaluation process then becomes a cost-based analysis, designed to determine the
least costly option available which meets the prior requirements laid down in the environmental standard
or other constraints. In this context there is no presumption that economic development is superior to, or
more beneficial, than protection of the coastal environment, or practices such as the local non-commercial
utilisation of resources.

Lack of information about environmental thresholds and the precise consequences of breaching them
provide a rationale for the adoption, in some circumstances, of a precautionary approach in preference to
a cost-benefit approach. The former approach would favour ecosystem conservation and environmental
protection measures, unless the social opportunity costs, that is, the foregone economic development net
benefits, are ‘unacceptably’ large. The latter approach would compare all resource use options on the
same basis, that is, the full economic costs and benefits generated by a given option, and would favour
the options with the largest net benefits, as discussed below in Sections 2 and 3.

The standard economic approach to environmental resource valuation is based on an individual human
‘preference-based’ value system, in which the benefits of environmental gain, or the damages from
environmental loss, are measured by a concept known as ‘total economic value’ (TEV). Within this
approach important distinctions are made between use values and non-use values. The latter cover a
number of motivations that individuals might hold, not in relation to present resource use, but relating to
the mere knowledge that certain resources are conserved and will continue to be so in the future. This is
known as existence value.

Debate continues over the precise boundaries between these different components of economic value.
The conventionally accepted approach to the valuation of environmental resources is based on the
assumption that individuals maximise well-being deriving from the components of value outlined above,
subject to an income constraint. The private willingness-to-pay of individuals for goods and services is a
function of prices, income and tastes, together with conditioning variables such as household size, level of
education and so on. The social value of environmental resources committed to some use is then simply
the aggregation of private values.

1.2.2 Ecosystems and the precautionary principle

From the precautionary perspective two modifications are made to the total economic value (TEV)
concept. First, without altering the logic of TEV, much stronger emphasis is placed on the ‘health’ of
overall systems and life support functions served by ecological processes, known as biogeochemical
cycles. From this more holistic perspective, it is argued that TEV does not adequately capture the ‘true’
social value of ecosystems and their interrelationships. This results in the view that TEV captures
‘secondary’ values, associated with useful functions and services of an ecosystem but not ‘primary’
values. Primary value in this context is defined as the value of an overall healthy and evolving ecosystem,
necessary to support the provision of a range of secondary values. In the context of actual environmental
conservation versus development conflicts, conventional economists would deploy TEV analysis within an
economic efficiency and cost-benefit framework. Precautionary principle advocates would be more
inclined to ensure that conservation of system integrity, i.e., sufficiently large ‘chunks’ of ecosystems to
ensure species diversity and complexity of relationships, was a high priority. This position is reinforced by
their belief that some ecological assets have few if any substitutes. Environmental standards, known as
‘safe minimum standards’ or ‘sustainability constraints’, would be advocated and would be deployed in
order to conserve ‘critical’ environmental resources before cost-benefit analysis was carried out, reducing
this analysis to a cost-effectiveness exercise.



Some analysts would also want to give wider emphasis to ‘intrinsic’ values, or values ‘in’ things compared
to purely ‘instrumental’ values, or values ‘of’ things. This has led to questions being raised about the
nature of the conventional distinction between use and non-use value and therefore whether there is such
a thing as environmental existence value that can be measured (Cummings and Harison, 1995;
Crowards, in press). There are variations in the extent to which such wider values are encompassed,
partly depending on the practicality of entering intrinsic values into decision-making and the problems of
choosing a meta-ethical principle that enables trade-offs between intrinsic and instrumental values.

The precautionary approach should, however, not be interpreted to mean conservation of all species at
any cost. The stability of the jointly determined economic-ecological system probably depends less on the
stability of individual resources, than on the resilience of the system. Resilience is the ability of the system
to sustain its self-organising capacity in the face of stress and shock, both natural and human-induced, but
this will require the maintenance of essential ecosystem processes and supporting structure, known as
critical natural capital.

In the short term, so-called ‘redundant species’ may be removed without apparently impairing the
ecosystem and linked processes. Removal of ‘sentinel’ or ‘keystone’ species, however, may lead to rapid
and unexpected changes in processes and systems. In the long term, which is not easy to define, all
species erosion contributes to ecosystem change. What replaces systems that are lost is problematic, but
such losses may have direct and observable economic impact, for example, the loss of corals or
mangroves, or less obvious effects, for example, changes in plankton populations and the effect of that on
predator species. A central problem in the economic analysis of, and policy prescriptions for,
environmental resource use is the fact that market prices do not indicate whether a system is approaching
the limits of system resilience. This is partly due to the structure of property rights and other institutions,
partly to our lack of understanding of ecosystem dynamics and partly to the public good, that is, open
access, nature of many environmental resources.

Not all impacts and values, however, fit meaningfully into the conventional monetary valuation approach
and related project and policy appraisal framework. A number of important traditional community, cultural
and aesthetic asset values, as well as equity and other moral values, do not sit comfortably within this
framework. While equity weights can be applied to economic costs and benefits within the conventional
analytical framework, this practice has not been routinely adopted. When such assets and associated
values are subject to a process of change, altemative assessment methods are required. Multi-objective
or multi-criteria analysis methods offer some scope for assisting the decision-making process when a
range of objectives are relevant (see Section 3). Such methods encompass a diverse range of criteria and
usually operate with quantified but non-monetised data, adjusted via weighting schemes which reflect the
relative priorities given to different criteria and underlying stakeholder interests.

1.3 Analytical Framework for Global Environmental Change (GEC)

1.3.1 The global environmental change process

The process of Global Environmental Change (GEC), in the sense defined at the United Nations
Conference on Environment and Development (UNCED) held in Rio de Janeiro in 1992 and embodied in
the two main United Nations Framework Conventions on Climate Change and on Conservation of
Biological Diversity, is complex. It involves a plethora of factors which manifest themselves at a number
of different spatial scales, (global, regional, national and local), and on a number of temporal scales. It is,
however, possible to identify a group of interrelated socio-economic and socio-cultural trends and
pressures which contribute significantly to environmental change (Tumer et al., in press), as well as to an
increasing degree of systemic and cumulative global environmental risk to biophysical and socio-
economic systems.



The basic global socio-economic drivers include:

population growth;

increasing rates of urbanisation;

increasing industrialisation and intensification of external input use in agriculture;

increasing rate of economic growth (measured in terms of Gross National Product [GNP] per capita) of the
world economy;

e increasing international economic interdependency contributing to, for example, rapid growth of the
international transportation goods and services, and the growth of global tourism, much of which is
concentrated in coastal zones;

the globalisation of information transfer and communications; and

increasing rate of social change in terms of attitudinal and lifestyle changes, including leisure pursuits, across
all sectors of different economies and societies.

The increasing ‘scale’ of economic activities world-wide results inevitably in an increased ‘throughput’ of matter
and energy, and also of the consequent waste products. It is therefore likely that, ‘source’ and ‘sink’ constraints
at the global level will be observed in the foreseeable future. This need not necessarily mean that there are
physical limits to economic development in the manner suggested by Meadows et al. (1972), or that the world
will not be able to feed itself in future (Brown, 1996). It means rather that there are severe institutional and
political challenges in adapting to a physical environment where traditional development ‘solutions’ related to
economic intensification and expansion are not available.

While it is certainly the case that ecological systems underpin and support economic systems and not vice
versa, there are nevertheless many technology-driven possibilities for a partial decoupling of economic activities
from the surrounding environment. Whether or not critical threshold levels are currently being approached or
breached is very uncertain, but some environmental and socio-economic indicators are a cause for concern at
the local and national level in developed and developing countries:

possible climatic changes in temperature, precipitation and weather-related extreme events;

accelerated sea level rise, although regional impacts and timescales are still uncertain;

biodiversity degradation and loss such as mangroves, wetlands, coral reefs, sand-dune habitats;

increasing financial and social costs of land-based and other conventional waste management options;
increasing severity of some pollution related problems such as stratospheric ozone depletion, acid rain,
eutrophication and water quality decline, and pesticide contamination of food;

increasing concern over landscape and cultural environmental changes and losses;

increasing concern over unsustainable current resource usage, such as groundwater extraction;

divergence between expert and public perceptions of environmental risks;

increasing recognition of new ‘environmental’ liability issues by government, industry, banks and insurance
companies

o declining rate of growth in national and international ‘public’ spending on research and development
investment.

The environmental pressure and damaging environmental impacts are particularly evident in the world’s coastal
zone’s. Both resource stocks and waste assimilation capacities and nutrient cycling functions are now under
particularly severe pressure from a range of often competing demands.



1.3.2 The pressure-state-response (P-S-R) framework

Global environmental change raises important issues for social science as well as highlighting the
importance of interdisciplinary research. First, the factors causing global change have to be defined and
their relative importance assessed. We have therefore to determine the proximate pressure on the
environment arising from sectoral change in the economy which in turn reflects population change,
cultural and public policy, including changes in property rights regimes and public opinion, and
macroeconomic changes to prices, international trade and overall national wealth as indicated for example
by Gross National Product. Evaluating the importance, in human welfare terms, of the various sectoral
impacts requires that their effects be measured in biophysical and then, where feasible, translated into
impact on human well-being. But we also need to know why GEC-related activities and the environmental
state changes take place in the form they do. For example, prices may not reflect the full social and
environmental costs of ecosystem disturbance, or subsidies may encourage wasteful exploitation of some
resources. But the subsidies may be politically necessary to help a particular group of interests. Such
conflicts highlight the need for sociological, political and anthropological research in order to identify
relevant stakeholders, their function and role in coastal societies as well as their preferences. Finally,
resource management and policy response options to GEC should be reviewed and assessed. But
addressing solutions is meaningless unless the causes are understood. Hence the need to focus on the
design of institutions in their broadest sense, including the unifying principles that drive evaluation and
assessment, such as the cost-benefit principle, the precautionary principle, risk-benefit assessment, trade-
off analysis and others. One approach is summarised in the Pressure-State-Response framework (P-S-R).
A general outline of the P-S-R framework is given in Figure 3. This can be adapted to more specifically
address coastal zone issues as in Figure 4.

The long term objective of socio-economic research can be the formulation and ‘validation’ of a general
socio-economic ‘theory’ of environmental change together with enabling policy measures. Such a theory
rests on assessing the importance of environmental degradation, priorities for action, causes of the
problem, instruments for correction, and institutional design to assist the transition.

LOICZ research is designed to contribute to a better understanding of the ‘pressure’ and the ‘state’
components of the GEC model, while at the same time contributing to the development of sustainabie
resource usage management rules and policy response options. It seeks to focus particular attention on
the coastal zone because coastal areas contain some of the world’s most productive and diverse
resources which are highly sensitive to human interventions. Coastal zones are therefore environmentally,
economically, socially and politically important, (Text Box 2).

stal ocean:
pies 18 percent of the surface of the globe;
s the area where around 25 percent of global primary productivity occurs;
s the area where around 60 percent of the human population lives;
a(eajwhere between 60 percent and 70 percent of the world’s cities with populations of over
.6 million people are located; and
upplies approximately 90 percent of world fish catch.

he coastal ocean accounts for:

8 percent of the ocean surface;

ent of the ocean volume;

een 18 percent and 33 percent of global ocean production;

srcent of the global organic matter burial;

ercent of the global sedimentary mineralisation;

90 percent of the global sink of suspended river load and its associated elements/pollutants; and
excess of 50 percent of present day global carbonate deposition.

Text Box 2. Characteristics and importance of the coastal zone.
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Figure 4. Coastal zone Pressure-State-Response framework.
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1.4 Definition of the Coastal Zone, Environmental Pressures and Impacts

Following the 1991 approach of the Organisation for Economic Cooperation and Development
Environment Directorate (OECD, 1993a) the coastal zone can be defined according to the nature of the
problem being examined, particularly the objectives of management. Thus, for most contexts, the marine
boundary of a coastal zone can be taken as the ‘exclusive economic zone’ limit. While on the landward
side, the boundary can be fixed in terms of existing local government administrative areas, or the
potentially more extensive natural drainage basins. These boundaries will coincide with only some of the
areas from which demands are imposed on the resources of the coastal area. The boundaries are also not
likely to delimit the influences of some coastal processes on the designated area, such as sediment
transfers and atmospheric deposition of materials.

The LOICZ Science Plan (Holligan and de Boois, 1993) defines the coastal zone as:

“extending from the coastal plains to the outer edge of the continental shelves,
approximately matching the region that has been alternately flooded and exposed during
the sea level fluctuations of the late Quaternary period”

This coastal domain, broadly considered to range from 200 m above to 200 m below sea level, can be
characterised by the features detailed in Text Box 2.

In an effort to maximise the scientific benefits of LOICZ research, a global coastal zone typology is being
developed which will group the world’s coastal zone into several clusters of discrete, scientifically valid
units based on both natural and socio-economic features and processes. Preliminary work has resulted in
a large-scale regional typology containing around 80 coastal regions (see LOICZ, 1995). Additional work is
presently underway to generate a more useful typology on the higher spatial resolution of specific coastal
lowlands. This work will require the results of coastal zone assessment methodologies, as laid out in this
document. It will also be useful for generalising the results, from both the environmental and socio-
economic research fields, from well-studied areas to areas with more limited information.

Coastal zone resources have been, and continue to be, modified by a wide range of human activities. The
scale of modification ranges from dredging operations that directly affect local water bodies, to regional-
scale changes in land use, such as draining and clearing of wetlands for agriculture and residential
development. These latter impacts can affect the dynamics of water catchments and offshore water
quality. There can be no doubt therefore that coastal zones are subject to relatively high rates of change
and subsequent pressures:

the rate of population growth and economic development;

the rate of degradation of natural resources;

the rate of coastline modification resulting in dynamic changes, including barrier and nearshore islands;

significant decline in biological productivity and biological diversity;

increasing exposure of coastal populations to natural and anthropogenic hazards;

increasing risk of over utilisation of sink assimilative capacity because of extensive links to ‘upstream’

human activities;

e declining management effectiveness resulting from complexities related to the problem of co-
ordination between different management regimes for marine and land resources; and

¢ vulnerability to potential climate change effects, including accelerated sea level rise.

For many developing and some developed countries the coastal zone represents a microcosm of the
economic, social and environmental problems confronting nations and transnational regions. It has been
estimated, for example, that a continuation of current ‘business as usual’ trends in Africa up to the year
2025 will mean population growth rates in rural coastal areas of >3 percent per annum. Urban coastal
populations will grow at 4 to 6 percent over the same horizon. This pressure will result in the deforestation
of 70 percent of mangrove areas in Africa and the degradation of most East African coral reefs. Many
coastal lagoons will also become so polluted that adjacent human populations will be at significant health
risk (World Bank, 1995).
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‘On-site’ and ‘off-site’ linkages are usually found to be involved in the pressures on the coastal zone
resources such as:

urban spraw and industrial and tourism development;

pollution from riverine, airbome and marine sources;

channelisation of the lowland sections of rivers and upstream diversion of rivers leading to beach loss
and replenishment requirements;

waste disposal in excess of assimilative capacities and posing human health risk;

loss of coastal habitats such as coral reefs, wetlands and dune complexes;

over-fishing;

sand and gravel mining; and

oil and gas exploitation and transport leading to shoreline loss and pollution.

Given the interrelated nature of the economy-environment systems, it is now not easy, and may not be
meaningful, to disentangle the impacts of natural variability in coastal zone processes from impacts that
arise from human activities. Examples where natural and anthropogenic activities combine to produce
environmental change include potential global warming resulting from increased levels of greenhouse
gases in the atmosphere, and coastal zone interventions and practices that interfere with the movement of
sediment along a coastline. Nevertheless, in many coastal zones as far as resource managers are
concemed, the uncertainties related to the climatic and sea-level implications of an enhanced greenhouse
effect are closely linked to the natural dynamics and variability of physical processes that operate in the
coastal zone (Tumer et al., in press). Regardless of possible sea level change and accompanying changes
in wind and wave strength and direction due to the greenhouse effect, variability in the frequency and
severity of storm events presents a significant hazard along many coastlines around the globe. For
example, the Maldives have suffered nine major flooding events since 1812 caused by changes in high
pressure conditions in the southem ocean. The significance of the vulnerability problem for these coastal
zones is often increased by the presence of damage effects caused by other human activities such as
dredging, waste disposal, land conversion, and agricultural intensification, both within and outside the
coastal zone. Table 1 summarises some of these pressures and their related impact categories which are
amplified by population growth in the coastal zone . Table 2 shows that in coastal zones, of African states,
the population is concentrated in coastal areas, with implied higher population densities than the national
averages. This is a result common to most countries in the world with coasts.

From a management perspective, one way of coping with these uncertainties is to formulate a number of
scenarios which model possible future states and conditions in the coastal zone. The evaluation of such
scenarios provides a way towards tuming the uncertainties into risks that can be managed, and to an
estimation of the costs of such responses (see Section 2, and the Tokyo Bay and the Bacuit Bay, Case
Studies in Section 4).

Table 1. Environmental pressures and impact categories (Tumer et al., in press).
(nm = non-market impacts, $ = market priced major impacts, ‘$' = minor impacts)

Impact Categories Climate-Related Events and Human Activities
Erosion | Flooding/ Saltwater Siltation Pollution: Storminess
inundation Intrusion Water Quality

Sanitation and
Eutrophication

Tourism $ $ $

Fresh water supplies $ $ $

Fishing/aquaculture ' ‘s $ $

Coastal residences $ $ $

Commercial/ $ $ $ $

Industrial buildings,

ports etc.

Coastal ecosystems $,nm $, nm $, nm $, nm $, nm $, nm

and wetlands

| Agriculture $ $ $ $ $

Human health $, nm $, nm $, nm
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Table 2. Populations in the coastal zone in relation to country population and area. (World Bank, 1995).

Country Country Coastal Coastal as Country  Coastal Coastal as

Population Population* percent of Area Area** percent of

1994 1994 Country (km?) (km?) Country

(millions) (millions) Population Area

(%) (%)
West Africa****
Angola 11.53 2.89 25 1245828 95410 7.7
Benin 5.18 1.86 36 116266 7248 6.2
Cameroon 13.22 1.57 12 465425 29378 6.3
Cape Verde 0.41 0.41 100 4288 4288 100.0
Congo 2.32 0.35 15 345196 115638 3.3
Cote d’lvoire 13.50 3.74 28 322770 32843 10.2
Eq. Guinea 0.39 0.21 54 27207 13414 49.3
Gabon 1.56 0.65 42 261764 53060 20.3
Gambia 0.94 0.50 53 11373 4147 36.5
Ghana 16.70 5.47 33 239312 27644 11.6
Guinea 6.24 1.35 22 245156 25175 10.3
Ginuea-Bissau 1.09 0.87 80 33101 22351 67.5
Liberia 2.90 2.30 45 96826 31477 32.5
Mauritania 2.20 0.22 10 1041970 39291 3.8
Namibia 1.55 0.04 3 818346 87802 10.7
Nigeria 97.23 19.29 20 913612 65880 7.2
SaoTome 0.13 0.13 100 856 856 100.0
&Principe 8.12 437 54 197836 35058 17.7

Senegal 4.55 2.15 47 71706 25802 36.0
Sierra Leone 4.05 1.37 34 57334 4570 8.0
Togo
Sub-Total 193.81 48.74 25 6516172 617232 9.5
East Africa
Comoros 0.63 0.63 10 2030 2030 10.0
Djibouti 0.45 0.42 93 21592 17711 82.0
Eritrea 3.66 1.34 37 120312 52216 434
Kenya 25.84 1.66 6 588045 52447 5.5
Madagascar 13.05 4.80 37 892797 242745 41.0
Mauritius 1.10 1.10 100 1328 13228 100.0
Mozambique 16.60 5.62 39 789508 168938 20.6
Reunion 0.64 0.64 100 2036 2026 100.0
Seychelles 0.07 0.07 100 210 210 10.0
Somalia 9.95 3.79 38 640061 170464 26.6
Sudan 27.71 0.52 2 2507302 46217 1.8
Tanzania 28.39 4.61 16 942654 57225 6.1
Sub-Total 128.09 52.2 20 6207875 787567 12.7
South Africa 40.72 12.4 30 1216919 152734 - 125
TOTAL 362.62 86.34 24 13940966 1557533 11.2

The estimates of coastal population were derived from a GIS data base of subnational administrative
units (Deichmann, 1994), which are based on boundary data from FAO and other sources, and

population figures from national census publications. In cases where only a part of a district lies within

60 km of the coast, the coastal population of that district was assumed to be proportional to the share
of the district’s area falling into the coastal zone.

** Area falling within a 60 km wide buffer of land running parallel to the coastline along its entire length.
*** Excluding Zaire.
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1.5 Coastal Zone Management

Whilst LOICZ Focus 4 research is not concerned with implementing management it is concerned with the
scientific basis for management regimes. In this context LOICZ research will contribute to the
development of a common framework for analysis that would encompass both the natural and socio-
economic sciences viewpoints.

1.5.1 Rationale for ICZM

The coastal zone generates a range of different products and services, not all of which are mutually
compatible. Conflicts and trade-offs are therefore inevitable with a diversity of different stakeholders
present in any given coastal zone. The policy objective becomes one of determining a ‘socially desirable’
mix of coastal zone products and services which can be sustained over time. This social mix can be most
efficiently provided by an integrated approach to coastal zone planning and management. Such an
approach offers the best opportunity to maximise the net flow of benefits from coastal resources to
society, while minimising environmental costs. Integrated coastal zone management (ICZM) is most
usefully seen as just another aspect of sustainable resource management within a national economic
development strategy.

1.5.2 The resource management prdcess

The World Coastal Conference 1993 (WCC ‘93) Conference Statement states that integrated coastal zone
management (ICZM):

“involves the comprehensive assessment, setting of objectives, planning and
management of coastal areas and resources, taking into account traditional cultural and
historical perspectives and conflicting interests and uses; it is a continuous and an
evolutionary process for achieving sustainable development.”

There are at least two fundamental characteristics of ICZM implied in this process:

* ICZM does not require facilitation through a single agency, rather it requires formal linkage
mechanisms among the different agencies already involved in the coastal zone. The configuration of
the linkage mechanisms will vary from zone to zone and country to country; and

o |CZM will be a continuous adaptive process, involving periodic re-analysis of pressures, trends,
impacts and the effectiveness of policy measures. This re-evaluation procedure should also be capable
of encompassing climate-change related factors as long as these exhibit medium to long term effects
and they occur at a steady rate over time.

According to the World Bank (1995), ICZM can be distinguished from other development planning modes
by its process, multi-sectoral and patrticipatory, as much as by the end result.

1.5.3 Different settings for ICZM
There are three settings where different ICZM approaches could be applied. These are:

e Small island states. These countries tend to be small enough for coastal zone management to be
organised via an inter-ministerial council and agency with its own small complement of staff in order to
implement ICZM and mediate inter-ministerial conflicts. The question of a ‘boundary’ for ICZM is not
relevant in this context, since the entire land mass is effectively included in the coastal zone and most
planning and development decisions relate directly or indirectly to coastal zone resources. The number
of separate economic sectors and therefore Ministries would be quite small.

o Larger island states. These countries require a number of separate ministries to cover a number of
different economic aspects of coastal zone resource use, such as forestry, mining, tourism, fisheries,
and agriculture. ICZM could be facilitated in this context via a planning committee staffed by an
overarching agency of committee. This committee would be responsible for integration between
sectoral ministries and for any co-ordination operations. A relatively large technical staff would be
required to service such a committee.
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e Mainfand Countries. The ICZM ‘boundary’ question becomes a much more complicated question in this
context. The coastal zone boundaries are ‘politically’ as well as spatially determined. The extent of the
zone will therefore vary from location to location and will be determined in practice by three main
characteristics: the level of economic development present; the degree of centralisation achieved in
terms of existing govemment infrastructure; and the ability of agencies to raise financial revenues and
decide on discretionary spending. These three paramount determinants are influenced by four other
characteristics: extent and degree of organisation of stakeholders; level of specialisation of the
economy, especially in terms of resource endowment and technology; the stock of human resources
and expertise; and the existing relevant data inventory and its availability.

On the basis of these characteristics, mainland countries can be further sub-divided into four categories:

e [CZM set in the context of a low income and relatively centralised country, with the spatial extent of the
landmass also playing a contributing role;

e [CZM set in the context of a higher income and relatively centralised country;
ICZM set in the context of a higher income and relatively decentralised country, i.e., with regional/state
legislatures in possession of revenue raising and spending powers; and

e [CZM set in the context of a low income and highly decentralised country.

1.5.4 ICZM framework

A decision process is a set of actions and dynamic factors that begins with the identification of a stimulus
for action and ends with a specific commitment to action (Mintzberg et al., 1976). Decision makers are
individuals or groups who, directly or indirectly, provide value judgements on the decision process
necessary to define and choose between altemative courses of action. In Figure 5 a general model of
decision processes is illustrated which encompasses three phases: identification; development; and
selection. The identification phase contains both recognition and diagnostic activities which lead to
problem and opportunity identification, and cause and effect relationship analysis. The development
phase involves the search for response options, and the selection phase involves final evaluation of
options, choice and implementation. As far as the coastal zone management decision process is
concemed, the LOICZ research programme will be targeted more particularly on the identification and
development phases of Figure 5, and only partially on the selection phase.

The various elements in ICZM can be portrayed simply in terms of Figure 6. For the purposes of this
resource assessment guidelines document we are particularly concemed with:

o problem identification,
e analysis and research.

It is these main elements that are required to formulate and evaluate the P-S-R framework outlined
earlier.
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