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Abstract

Environmental integration and mainstreaming is the process that ensures consideration of environmental
sustainability in development projects. The agenda for promoting environmental sustainability has been
firmly set at the local, regional and national levels through a variety of conventions and legislation.
However, mechanisms for developing the capability and capacity to realize these goals remain elusive.
Natural scientists have one sectoral view of coastal resources, embedded in a numeric and reductionist
framework, whereas social scientists take the opposite approach. Policymakers and other stakeholders
will have their own perspectives. A more holistic view of stakeholders’ perceptions of the coast from
those charged with determining coastal policy and implementation can permit sources of conflict to be
identified by managers and appropriate action to be taken. Capacity building is one tool that can lead to
an increase in the perceptions of stakeholders’ needs and coastal resource issues in coastal managers.
However, much training in integrated coastal management (ICM) focuses on increasing scientific knowl-
edge rather than providing a robust framework for management. Recent work in developing capacity in
state-level Indian coastal managers has had a more holistic approach, encompassing not just science, but
socio-economic and governance issues also. In addition, this capacity-building approach uses a ‘virtual
scenario’ approach, in which groups of delegates are required to develop a strategic ICM plan for a local
20–40 km stretch of coast. An ICM matrix is used to provide a framework for understanding the coast
and the impact of management interventions. This ‘virtual scenario’ approach, coupled with experience
in conflict reduction matrices, has been shown to provide coastal managers with a wider appreciation of
stakeholder conflict in the coastal zone.

Introduction

Capacity building is one tool that can lead to
an enhanced awareness of the diversity of
perceptions of stakeholders and lead to a re-
evaluation of the nature of knowledge and
understanding required by coastal managers
(Chircop, 1998; Harvey et al., 2002). How-
ever, training in integrated coastal manage-

ment (ICM) often focuses on capacity build-
ing of individuals to increase their scientific
knowledge rather than providing a robust
framework for management. This leads to
negligible impact as science-based solutions
are rarely practical, socially acceptable,
applicable or sustainable and they lack
appropriate cultural context (UNESCO, 1988;
Belfiore, 1999; Chircop, 2000). The need for



multidisciplinarity is consistently advocated,
but this usually occurs within a setting of
sophisticated, high-tech specialist approaches
rather than within one of a generalist
approach (UNESCO, 1988).

A recently completed project working
with officers from the federal and individual
state government of India found that the
greatest barrier to developing ICM capacity
was an unwillingness to work with, and a
mistrust of, other stakeholders, preventing a
multistakeholder consensus approach to the
management of the coastal zone. In common
with the findings of Poitras et al. (2003), this
problem largely arose from: (i) the novelty of
consensus building as an approach to deter-
mining management solutions for the coastal
zone; (ii) the lack of incentives within the
workplace to seek a compromise; (iii) the
apprehension of having to negotiate; and (iv)
the uncertainty of the outcome and control of
the resulting management process.

This chapter describes the development
of a training programme to overcome this
barrier that required a re-evaluation of the
training requirements for ICM capacity
building and training methodologies. It also
illustrates a process for developing organiza-
tional capacity for ICM that seeks to avoid
the barriers of specific sectoral and discipli-
nary approaches.

Background to Integrated Coastal
Management

The coastal zone often becomes a zone of
conflict, with multiple users competing for
limited space and resources. Although atten-
tion is often focused on primary stakeholders
who directly use space and resources, conflict
also exists between secondary stakeholders
who are involved in managing the space and
resources (e.g. government departments,
NGOs, aid agencies, etc.). Much of this con-
flict between secondary stakeholders arises
from competition for ownership of space and
resources, but also because different organi-
zations have different institutional arrange-
ments for implementing their policy. 

Coastal zone management was intro-
duced in the 1970s (Nichols, 1999; Olsen,

2000). By the 1990s, coastal zone manage-
ment (CZM) had evolved into integrated
coastal management (ICM), conceived as a
holistic management tool working across
sectoral, disciplinary and institutional
boundaries (Burbridge, 1997; Ducrotoy and
Pullen, 1999; Nichols, 1999; Turner and
Bower, 1999; Olsen, 2000), although maybe it
has not lived up to its holistic ambitions
(Nichols, 1999; Sudara, 1999). Subsequent
projects and policy approaches have tended
to reflect the particular interests of the partic-
ular proponents of the analysis. This can lead
to a narrow problem-solving exercise rather
than to a holistic management process
(Olsen, 1996, 2000).

Sophisticated scientific understanding of
the coastal zone cannot in itself achieve ICM.
For example, fisheries modelling and quota
setting do not deliver solutions to unsustain-
able fishing-based livelihoods in areas of
high poverty. Perceptions of coastal
resources among groups can be varied,
diverse and conflicting (Fig. 19.1). Natural
scientists seek to predict changes in coastal
resources embedded in a numeric and reduc-
tionist framework (Olsen, 2000; Vallega,
2000). In contrast, social scientists seek to
describe the patterns of interactions of peo-
ple in networks of social relations, their
maintenance and the conflict that arises from
competing interests (Knight, 1992; Ostrom et
al., 1992; Wilson and Jentoft, 1999). ICM
should seek to determine a holistic view of
stakeholders’ perceptions of the coast in
order to identify sources of conflict where
appropriate knowledge from all disciplines
can be employed to better understand the
linkages and interdependencies of socio-eco-
nomic and coastal environmental dynamics
and arrive at more robust solutions (Vallega,
2000; Bowen and Riley, 2003).

The Integrated Coastal Zone
Management and Training Project

This project explored capacity building for
ICM from the perspectives of: (i) skills in
training; and (ii) the course requirement for
developing capacity in ICM. The project
sought to develop capacity in state-level
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Indian government environmental officers
for writing and implementing coastal man-
agement plans under their 1991 Coastal
Zone Notification (<http://www.envfor.nic.
in/legis/legis.html>). The project goal was
to develop a programme that would pro-
mote a holistic approach to environmental
management, encompassing socio-economic
and governance issues as well as natural sci-
ences, within a tradition of specialist, single-
sector management. The training process
was designed to lead trainees through a ‘vir-
tual scenario’ case study approach, in which
groups of trainees are required to develop a
strategic ICM plan for a local 20–40 km
stretch of coast during the duration of the
course (Fig. 19.2). Case studies permit role-
playing in an environment that simulates the
work situation found in an ICM programme.
They are safe and do not impose penalties
for ‘wrong’ answers, and they can help
improve decision-making skills under condi-
tions of scientific uncertainty and competing
interests (Suman, 2001). Central to the pro-
ject goal was the development of training
ability within India so that capacity building
could continue beyond the life of the project.
Training teams were established at two uni-
versities – Anna University at Chennai,
Tamil Nadu, and Jadavpur University at
Kolkata, West Bengal.

The following section outlines the train-
ing of local trainers, the overall training

framework, specific training tools and the
course design.

Training of trainers

The project required trainers to develop new
skills in order to support a sustainable train-
ing approach. A major objective of training
in ICM must be to remove existing disci-
pline-biased perspectives in favour of
approaches that promote an open and inclu-
sive process to contextualize the various, and
often conflicting, values and perceptions of
the many stakeholders in the coastal zone.

Traditional teaching techniques such as
class lecturing and research assignments can-
not attain such learning objectives (Grant,
1998; Chircop, 2000; Fletcher, 2001). Further-
more, it is unlikely that a coastal manager
can ever be an ‘expert’ in the many disci-
plines and sectors that have inputs into ICM.
Indeed, one might argue that the role of a
coastal manager is as an executive, coordi-
nating and managing knowledge inputs
rather than being the source of the knowl-
edge itself. Thus, ICM is a team effort requir-
ing individual inputs from a wide variety of
sectors and disciplines.

Our approach was to develop training
teams whose composition included expertise
in the range of natural, social and economic
disciplines and from the range of sectors

Widening Coastal Managers’ Perceptions of Stakeholders 251

People

Environment

Domain of social and economic scientists – methods
focused on unpredictability of system

Focus on activities and relationships removes need
for absolute numbers – need to understand underlying
causes of change, the risk change leads to and
implications for the activity

Domain of natural scientists – methods focused on
predictability of system

Fig. 19.1. The source of conflict between sectoral groups. Conflict arises because of a focus on either the
provider (environment) or the user (people). A focus on the interactions and activities that link the two
creates greater understanding of the dynamics of the coastal zone.
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having a role in an ICM initiative (e.g. uni-
versity, NGO, institute and government). The
training teams were given a course based on
the Certificate of Learning and Teaching in
Higher Education given to new lecturers at
Newcastle University, which included mod-
els of learning; training needs analysis; con-
tent, structure, format and materials for
training; assessment and evaluation; course
organization; and experiential training. This
programme provided the necessary skills to
conduct case study-based training.

A training framework

To guide trainers and trainees through the
process of ICM encompassed within the

course structure, a formulaic framework was
constructed (Fig. 19.3) that is designed to
address four fundamental stages of the ICM
process:

● identification of the knowledge, informa-
tion and inputs required from each disci-
pline and sector to support the ICM
process;

● integration of sectoral information on
physical, biological and human dimen-
sions of the coastal system;

● identification of significant interactions
among processes operating within, and
between, the three dimensions; and

● analysis of these interactions to identify
the key issues and a range of applicable
management options.
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Fig. 19.2. Conceptual outline of the ‘virtual scenario’ case study approach. The top layer is a conceptual
model of how the various dynamics of integrated coastal management commonly interface (see Fig. 19.3).
The middle layer represents the various case studies, tasks and exercises that illustrate or codify the various
dynamics of the top layer, in real life. The bottom layer represents the outputs of the second layer by
populating an ICM plan, as traditionally conceived and implemented (with resources, responsibilities,
institutional elements, time scales, etc.). The arrows represent the process of embellishment of each dynamic
of the ICM model, with relevant case study information, to form elements of the ICM plan.



The training framework is designed to be
applied using a case study that allows the
training process to take place within a virtual
scenario of ICM, presenting to the delegates
an experience that is as real as possible for the
experiences they might expect to encounter in
their workplace. The framework provides a
structured and sequential guide to the process
of ICM that can be used by both trainers and
delegates to underpin a training course.

To achieve this process, the framework
provides a means to assimilate information
that can be interrogated using simplified
tools accessible to non-specialists. These
tools can synthesize and analyse a diverse
array of interactions in order to guide coastal

managers towards the determination of
applicable options. Each stage in the frame-
work incrementally filters, refines and
reviews the outputs from the previous stage.
This leads users from an essentially knowl-
edge-led foundation derived from a wide
range of sectoral and disciplinary sources,
which is then analysed to identify the key
issues/problems that are affecting the plan
area, through to the formulation of poten-
tially applicable integrated management
options. The ICM process described by the
training framework incorporates an inte-
grated approach to ICM because it includes
the spatial characteristics (physical, chemi-
cal, biological, ecological) of land and marine
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Fig. 19.3. Training framework for ICM. The framework describes four stages that gather information (round-
cornered boxes), integrate information (square-cornered boxes), apply analytical tools (ovals) and negotiate
priorities and solutions (diamond box). For explanation, see text.



forms of coastal regions, temporal aspects of
dynamic processes occurring within the plan
area and the planning horizon of the
intended ICM plan, and the interrelation-
ships between the various human uses of
coastal areas and resources, as well as associ-
ated socio-economic interests and values.

The framework is used throughout a short
course in ICM as a means of helping trainers
ensure that all training activities contribute to
the ICM approach, provide a common struc-
ture for delegates to validate their develop-
ment and progression and provide a common
reference between the trainer and delegate.

The framework is ‘entered’ through a
terms of reference (ToR) that sets out the goals
and objectives of the training exercise in the
form of a statement that covers the back-
ground to the plan area and the management
objectives as well as other information,
including the geographic boundaries and
timescale of the plan.

The ToR provides a benchmark against
which the relevance of information and activ-
ity can be evaluated. Progression through the
framework then takes place as four discrete
stages that develop sequentially.

Stage 1 develops a knowledge base focused
on understanding the plan area and the
changes that are taking place within it. Stage 2
provides an evaluation of how changes are
affecting the plan area and the stakeholders
that use the available resources, using stake-
holder and matrix-based tools. Stage 3 leads to
an identification of the key issues for manage-
ment focus to fulfil the ToR, and to the design
of a range of options for amelioration of iden-
tified issues. Both issues and options are
attained through negotiation and consensus
among the delegates, drawing on their own
experiences and expertise supplemented by
‘outside’ expertise as necessary. Finally, Stage
4 provides a means to evaluate the likely suc-
cess of each option in reducing the risk to peo-
ple and property, while assessing its likely cost
and appraising the outcomes against the origi-
nal plan objectives set out in the ToR.

Training tools

The framework is supported by four types of
tools that facilitate the interrogation and

analysis of information. Tool 1 is a stake-
holder assessment that provides insight into
the major socio-economic drivers, and also
allows an assessment to be made of the rela-
tionship between the relative influence and
importance of stakeholder groups and the
intended outcomes identified in the ToR.
Tool 2 involves matrices that provide a struc-
ture for prioritizing information and for
ensuring that discussions become clearly
directed and non-sectorally entrenched (Fig.
19.4).

Three forms of the matrix are used:

● The interaction matrix provides a means
of exploring the interactions between the
main components of the biological, physi-
cal and human environment and their
expected changes.

● The stakeholder matrix provides an
overview of the impacts on people of
future changes in the coastal area.

● The options matrix can be used to check
for stakeholder benefits from proposed
management options, to filter out options
that have strong negative impacts on
stakeholders and also to enhance manage-
ment options to maximize stakeholder
benefits.

The ICM matrix is used to provide a
framework for understanding the coast and
the impact of management interventions
(Fig. 19.4). However, it can also provide a
model for the conflicts of interventions on
stakeholder groups to be determined by the
delegates. Using this matrix, delegates expe-
rience iterative searching for low-conflict
management solutions for the target coast-
line. This virtual scenario approach, coupled
with experience with conflict reduction
matrices, has been shown to provide coastal
managers with a wider appreciation of stake-
holder conflict in the coastal zone.

Tool 3 is a risk assessment that can be
used to document the evaluation of risk
before and after an intervention takes place.
By considering a range of alternative man-
agement options, an evaluation of the rela-
tive risk can be made and management
options compared. Tool 4 involves the evalu-
ation of benefits and costs using a simple
framework to enable a basic, and subjective,
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assessment and comparison of the benefits
and costs associated. This can be used to
evaluate the various management options
for a particular issue.

Course design

The framework formed an underpinning
guide that supported a course structure built
around the virtual scenario case study
approach organized into three modules. The
first module involves the role of information

and knowledge in ICM, whereby delegates
sort through information on the designated
area and try to build cross-sectoral linkages.
The second module involves field visits to
key sites identified from the previous stage,
as well as meeting with a range of stakehold-
ers to provide a closer appreciation of the
main issues and problems within the desig-
nated area. The final module involves writ-
ing an outline ICM plan. The task of the
coastal management plan is to advise on
ways in which coastal resource development
can be integrated into a coastal system with-
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Fig. 19.4. An example of a completed matrix. The columns indicate system components categorized into
functional groupings of the natural coastal and human-built environment. Rows identify forces of change
originating from each of the functional groups. Where a change will interact with a component of the
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threats to users and uses of the system to be revealed. The matrix identifies the principal foci of management
needs against which the goals and objectives of the plan should be directed. CPUE, catch per unit effort; F,
fishing; H, hotels.



out any loss of the resource or functional
integrity of the environmental system in
order to reduce risks to people, their liveli-
hoods and their property.

Discussion and Conclusions

The training framework described here
addresses a concern that training for devel-
opment should be focused on strengthening
the capacity to practise (Franks, 1999; Mann,
1999). This is particularly important in many
countries where coastal problems are both so
acute and persistent (Olsen et al., 1997) that
there is not time to engage in long-term
research programmes in order to obtain the
perfect management solution.

Previous models for ICM, based on
GESAMP (1996) and Olsen et al. (1997), have
largely focused on identifying the stages in
the ICM process with little guidance on the
nature of information required to support
such a process. The framework described
here aims to provide guidance in a training
scenario that will allow coastal practitioners
to engage in the ICM process.

The approach to training facilitates inte-
grative thinking, active versus passive learn-

ing and unambiguous communication
(Grant, 1998), as well as re-orienting atti-
tudes towards a cross-sectoral and multidis-
ciplinary approach that supports concepts of
sustainability (Hopkins et al., 1996; Pooley
and O’Connor, 2000). This ensures an inclu-
sive process for all sectors and disciplines,
avoiding polarization of different groups
within the management process or the devel-
opment of a ‘closed’ language with minimal
multisectoral ownership (Endter-Wada et al.,
1998; Norton, 2000).

Training programmes, using the frame-
work described here, have been given to
cadres of officers from the federal and state
government in India in 2000 and 2001, and
personnel associated with the Char
Development and Settlement Project II in
Bangladesh in 2001. Immediately after the
course, all participants were asked to evalu-
ate the training provided using a scoring and
comment format. Results showed that partic-
ipants scored at least 70%, and as high as
93%, in the categories of attainment of course
objective, relevance, structure of course and
presentation, and their comments suggested
that the courses would be beneficial to their
professional roles in delivering ICM within a
range of coastal areas in southern Asia.
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