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THE IMMERSE PROJECT
Integrated Management and Monitoring of Estuarine and Coastal Ecosystems (IMMERSE), is a
research project aimed at informing an Integrated Environmental Management and Monitoring
system (EMMS) for Irish estuarine and coastal ecosystems. It is funded by the Irish Environmental
Protection Agency’s Research Programme (grant no. 2013-B-PhD-11). The methodology for the
EMMS will be applicable on a national scale, and will aim to align with the requirements of the
Water Framework, Marine Strategy Framework, Habitats, Birds and Floods Directives.
The specific objectives of the project are to:









Review the current environmental pressures on Irish estuarine ecosystems based on existing
regulatory data and academic research and identify possible conflicts;
Develop a matrix of regulatory compliance requirements based on current domestic and
European legislation and policy targets and analyse their spatial implications for Irish
estuaries;
Based on international best practice, develop a proposed framework for the management
and monitoring of Irish estuarine ecosystems;
Develop a SMART analysis of two selected case studies of Irish estuary ecosystems;
Explore the opportunities and constraints of implementing the proposed framework
developed above in the context of the two selected case studies;
Develop a EMMS template for Ireland; and
Develop a user interface and dissemination strategy for the project findings, including inter
alia, academic papers, conference presentations and a GIS-interface.

The project is being taken forward in three key stages:
1) Developing a Proposed Framework of EMMS, which involves reviewing international models of
best practice in integrated estuarine management including an appraisal of relevant legislative and
regulatory requirements for their sustainable management;
2) Data Gathering and User Engagement, based on two case study areas, the Shannon and Liffey
Estuaries; and
3) Analysis, Synthesis and Dissemination, including a performance analysis of the proposed
framework based on the case studies. This will conclude in the development of an appropriate
EMMS framework which can be applied in any Irish estuarine context.
Research demonstrates that although the concept of Integrated Environmental Management (IEM)
has been discussed at length in an academic context, there is limited engagement on ‘how’ to
implement such an approach in practice, in particular, for estuarine and coastal environments.
IMMERSE will address the gap in the literature between theory and practice by devising a conceptual
framework based on a critical review of related concepts, principles, processes and by assessing how
IEM is practiced in other international examples. A proposed framework will then be developed
specifically for estuarine and coastal areas which will be piloted in two Irish case study areas. Based
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on the outcomes of the case studies, a critical evaluation of and best practice the framework will be
refined and then replicated island-wide.
The purpose of this document, Working Paper I (Integrated Environmental Management: A Review
of the Concept), is to provide an overview of the concept and principles pertinent to Integrated
Environmental Management (IEM). The main objectives therefore of Working Paper I are to initially
provide the following:
•
•
•
•
•

A critical review of the concept of integration;
An account of why integration is needed in estuarine and coastal management;
An appraisal of the dimensions and aspects of IEM;
An evaluation of the environmental protocols guiding IEM; and
The development and critical analysis of specific principles of IEM for estuarine and
coastal management in Ireland.

In parallel, a second paper, Working Paper II (Policy review and matrix of regulatory compliance),
presents the current and overly complex legislative and regulatory context underpinning the
management of the marine environment. The European Union has adopted over 200 pieces of
legislation with implications on the environment (Beunen et al., 2009) and this has had major
repercussions for the development of Irish coastal and environmental planning and policy. The
fragmented and mainly sectoral approach currently being applied in Ireland which is alluded to in
Working Paper I will be examined in more detail in Working Paper II, with particular emphasis on
governance and institutional arrangements.
A third paper, Working Paper III (Development of proposed framework of EMMS), will expand on the
findings of the first two working papers and will recommend a proposed framework of EMMS using
a conceptual framework based on a number of integrated management processes adopted
internationally. Following consultation with the project Steering Group on the outputs of Working
Papers I, II and III, the framework (including revisions if necessary) will be piloted within the two case
study areas during the second year of the project.
Subsequent fourth and fifth working papers will reflect upon the experience and lessons learned of
piloting the proposed framework of EMMS within the two case studies (i.e. the Liffey and the
Shannon). This aspect of the research will involve close working with members of both the project
Steering Group and case study Working Groups. The sixth and final working paper (Definitive
framework of EMMS) will provide an analysis of the conceptual framework of IEM and the normative
process trialled within the case study areas along with a synthesis of the academic literature and
review of international best practice in relation to IEM. Working Paper VI will conclude by
recommending a definitive framework of EMMS which can be replicated on an island-wide basis.
Further information on the IMMERSE project is available on the project website:
http://bit.ly/IMMERSE and on Twitter@IMMERSE14
or by contacting the project researcher: Christina Kelly - ckelly16@qub.ac.uk
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1.

Introduction

Well-managed marine resources are a significant long term asset that can be beneficial for human
health, the environment and the economy (Marine Coordination Group, 2012). On the contrary,
badly managed natural resources can limit opportunities for further development, put ecosystems at
risk, cause societal loss, create political instability and inflict economic costs (van Rijswick et al.,
2014, p.725). These risks are heightened by management systems that fail to acknowledge the
multitude of physical and economic processes at play in marine environments and different spatial
and chronological scales at which these can produce detrimental impacts. Because of this,
management systems that can be as comprehensive and integrative as possible are generally seen to
be the most effective. These are not without major challenges, and this paper will focus specifically
on the concept of ‘integration’, defining what it means in the context of estuarine environments and
the difficulties and benefits of securing it as a central principle of environmental management.
Indeed, integration is often proposed as an approach for defining and solving problems in a holistic,
communicative, cooperative, complex and multifaceted manner (Holden, 2012). In terms of
estuarine and coastal management an integrated approach is preferable due to the dynamic
interconnections, interrelationships, dependency, and coevolution of human and natural systems,
further complicated by existing systems of organising, encouraging, rewarding and managing human
activities which have resulted in harmful impacts on natural systems. As noted by Kidd and Shaw
(2007, p.312):
‘Recognition of the need for a more integrated approach reflects not only contemporary
understanding of the water resource management challenges that have to be addressed, but also
awareness of the shortcomings of current institutional frameworks in dealing with these.’
There is therefore a consensus in policy studies that there is a need for a more integrated and
collaborative approach in addressing problems associated with natural resource management
whether defined by physical, socioeconomic, institutional or other boundaries (Margerum, 2011). In
the context of environmental management (including water, coastal and marine management),
integration must help protect and maintain natural ecological characteristics and processes while
simultaneously delivering the ecosystem goods and services as required by society (Elliott, 2013).
Therefore integration in this context demands a ‘holistic’ approach linking social, economic and
environmental goals. Securing holism is evidently not simple and ideally, should be both
‘comprehensive’ and ‘integrative’, yet it cannot be a ’process of everything’, so careful and effective
boundaries and limits to integration must be established. Mitchell (2005) suggests it is most useful
to think comprehensively at the strategic level when identifying the broad range of variables which
may be significant for coordinated management of marine ecosystems. Then at the operational
stage, it is more suitable to move to an integrated approach focusing on the variables and
relationships that most need to be addressed. This blended or ‘hybrid’ approach which helps
maximise the benefits of comprehensiveness and integration appears to be appropriate to
facilitating holistic, integrated management.
This paper outlines the need for, and importance of, developing an integrated approach to the
management of human activities in a defined environmental system, in this case coastal and
estuarine environments. As demand for marine resources such as food and energy increase, spatial
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claims and conflicts also arise between the many users and uses of the sea and coastal areas.
Furthermore, estuarine and coastal ecosystems are also influenced by certain land use activities
carried out on the adjoining terrestrial environment such as agriculture, industry and coastal
development. Therefore it is evident that both terrestrial and marine planning systems have a part
to play in the integrated management of these interdependent areas. As a result, management of
the estuarine and coastal environment involves accommodating multi-sectors, multi-users, multiimpacts and multi-agencies. This offers a major challenge to management regimes, which need to
accommodate such diversity, yet have often emerged from an ad hoc evolution of component
systems as the estuarine management challenge have emerged, further frustrating attempts at
integration.
Until now, the Irish marine environment has been largely managed through an incremental
approach. This mean that activities such as shipping and ports, fisheries, energy have been managed
independently of one another by different agencies, resulting in a fragmented decision-making
process. A more detailed discussion on actual arrangements is provided in Working Paper II. This
sectoral approach has the potential to place various management groups in conflict with each other
such as those responsible for resource conservation and resource development. Ecosystems are
interactive systems with few components that can be managed remotely and problems that can be
simplified in isolation (Holden, 2012). Integrated Environmental Management (IEM) aims to
highlight early risks and problems and address these through a coordinated approach to sustainably
managing the marine environment. A more holistic approach can also improve consistency and
coherence between the actions of different institutions and stakeholders leading to more effective
environmental outcomes.
The intricacies involved in this process however, cannot be underestimated and so the purpose of
this paper is to investigate what has stimulated the growing interest in the concept of integration,
how it is being interpreted within other research areas, how it can be applied to Irish estuarine and
coastal ecosystems and what are the implications for territorial, sectoral and organisational
integration. This paper therefore intends to review the concept of Integrated Environmental
Management by first interrogating what is meant by integration in this context and then establishes
the need for IEM in the context of coastal and estuarine environments. It then attempts to clarify
the benefits of an IEM approach before establishing the core concepts that an IEM approach should
secure. This then provides the basis for developing an effective system of IEM for Irish Estuaries,
which will be developed in later Working Papers.
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1.1

Defining ‘Integration’

The concept of integration is a recurring theme in current literature and empirical research
concerned with policy evaluation and effective governance and has been reiterated in studies
related to marine management (Elliott, 2013; Holden, 2012; Kidd and Shaw, 2007; Margerum, 2011;
Mitchell, 2005; Smith et al., 2011; van Rijswick et al., 2014). Although often used loosely, a dictionary
definition of ‘Integration’ is ‘the combining or unifying of diverse elements into a unified whole’
(Collins English Dictionary, 2014). Integration therefore implies a type of ‘synergetic linkage and
interconnection’ which can only be understood ‘in terms of what is to be linked and merged’
(Healey, 2006). The term integration is related to a suite of words such as ‘joined up’, ‘holistic’, ‘coordinated’, ‘interrelated’, ‘balanced’ as well as ‘comprehensive’ and ‘integrative’ with a focus on
‘connectiveness’ and ‘relations’ (Healey, 2006; Mitchell, 2005). It is used in this working paper and
in the project as a whole as a way of aspirationally denoting this set of values.
Integration as a concept is also considered as a functional activity whereby it brings together
‘multiple elements such that the resulting assemblage has some value that did not exist before’
(Holden, 2012, p.305). Due to the often complex nature of natural resource management problems,
a simple solution may not be practical and many problems cannot be solved by one organisation
alone (Margerum, 2011). As Lau states ‘failure to integrate leads to fragmented decisions and
actions, both at the policymaking and implementation stages’ (2014, p 617). Therefore a holistic and
integrated approach which embraces a range of actors, levels, scales and processes has the potential
to create a framework through which the complexity of issues influencing effective environmental
management can be addressed.
While integration is considered as increasing the effectiveness of environmental management, it
does not come without its own risks; one of which, as per the definitions, is that while it tries to be
everything i.e. all encompassing, co-ordinated, inter-related and balanced, it could end up
frustrating the situation if it becomes overly complicated and lacks focus. In exploring these risks,
the paper first establishes the need for IEM before going on to examine potential modes of
implementation.

2.

The need for Integrated Environmental Management

2.1

Sustainability as Integration

The concept of ‘sustainable development’ implies an integrated approach to managing different, and
often competing, needs against an awareness of the environmental, social and economic limitations
that society faces. Indeed, Holden (2012, p.308) contends that integration is one of the ‘first order
principles to implement and institutionalise sustainable development (along with system integrity,
intergenerational equity, livelihood sufficiency opportunity, precaution, adaptation, and long-term
planning)’.
As a rhetorical goal, sustainable development has been accepted by most governments at national
and local levels and tends to be the guiding principle for the majority of strategies trying to improve
human well-being and prevent environmental degradation. However, consensus is emerging that
the implementation of sustainable development requires ‘unprecedented levels of cooperation and
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collaboration since solutions are beyond any one sector, any one discipline, or any one government
to solve, and process matters from the grand plan to the fine detail’ (Holden, 2012, p.308). This
therefore implies sustainability, and integration as part of it, cannot be secured just through reform
of regulatory practices, but will also require broader institutional reform. An integrated approach
applied within estuarine and coastal ecosystems will therefore need to incorporate the dynamic
interconnections and coevolution between human activities and the land and sea environments in
both the way decisions are made, and potentially how existing institutions are constituted and
mandated.

2.2

The need for IEM in estuarine and coastal environments

As estuarine and coastal environments are subject to increased human activities and exposed to the
adverse impacts of climate change, it is evident that such ecosystems are complex and
interconnected. This requires a broader, holistic and systemic approach that cannot be provided by
engineers, planners, scientists or economists working separately (Edelenbos and van Meerkerk,
2015). Nevertheless, human activities and impacts have traditionally been managed in a sectoral
manner which has resulted in certain developments and activities having little regard for impacts
and cumulative effects on the environment, other resource users and society. For example in
Ireland, terrestrial developments within the foreshore are managed by local planning authorities and
An Bord Pleanála; marine developments within the foreshore are managed by the Department of
Environment, Community and Local Government (DECLG) except for fisheries and aquaculture
related developments which are managed by the Department of Agriculture, Food and the Marine
(DAFM) while dumping at sea is managed by the Environmental Protection Agency (EPA).
Furthermore, different levels of government (i.e. from local to international) are assigned different
responsibilities with regards to estuarine and coastal management (see Working Paper II).
The current overall environmental challenge is therefore caused by human impacts; conflicts arising
from increased competition for natural resources; and sub-optimal governance arrangements.
Integrated management is a response to capture and deal with such complexities by providing a
more coherent approach to environmental issues with increased coordination between different
levels, sectors and resource users. A more detailed discussion on the need for integrated
management follows in the next section with particular regard to environmental effects, conflicts
and effective governance.
2.2.1 Effects of human activities on the environment
Estuarine and coastal environments occur at the interface between land and sea and comprise saline
and freshwater ecosystems. Given this distinctive composition and dynamic physical regime, they
are important regions in terms of ecology and productivity. Many estuarine and coastal areas
generally consist of extensive areas of flat land which prove suitable for development (McGlashan,
2002). As a result they tend to be the world’s most intensely used of regions (Barbier et al., 2011).
Coastal resources have, and continue to be, under multiple and intense pressures from diverse
human activities which range from fisheries and aquaculture to urban and industrial development.
Furthermore, some users engage very directly with marine resources (i.e. fishermen and shipping)
while others value less tangible resources, for example for recreational, cultural, aesthetic and
spiritual reasons and include environmental groups, the public and future generations (Cicin-Sain
9

and Knecht, 1998). The increasing demand on coastal resources is however, leading to their
degradation which can have significant adverse social and economic impacts (European Commission,
2001)
Multiple human activities affect both the land and coastal environment in unison, yet current
management primarily considers activities in isolation such as fishing, conservation, renewable
energy, port and harbour development, land infrastructure etc. (Cornu et al., 2014; Crowder, 2006;
Foley et al., 2013; Halpern et al., 2008; Visbeck et al., 2014). In the past the marine environment
was used principally for two purposes: fishing and navigation (Cicin-Sain and Knecht, 1998). In more
recent times however population growth, food and energy requirements, increased economic
activity and improved standards of living are resulting in unprecedented levels of demand for coastal
and marine resources, furthering the complexity of ecosystem functioning and of the close
interaction between humans and the coastal and marine environment.
This increased demand for goods (food, minerals, and energy) and services (climate regulation, flood
protection etc.) has resulted in increased growth and development within coastal areas.
Consequently, there has been an additional need for larger sewage treatment plants, expanded
landfills for waste disposal, increased port and harbour facilities to name a few. These coastal and
marine development activities as well as activities further upland (e.g. building of structures,
dredging, tourism and recreation, agriculture etc.) can have a significant effect on the ecology of
estuaries and the coastal zone and the functioning of coastal and marine processes and resources
(McLusky and Elliott, 2004). For example, industrial development in the coastal zone can introduce
pollutants including heavy metals as well as changing water circulation and temperature patterns.
Aquaculture can result in habitat loss, nutrient and organic enrichment and the introduction of nonnative species etc.
Additionally, human activities contribute to climate change which has repercussions on both the
land and coastal environments such as a change in weather patterns, increase in storm surges,
projected sea level rise and increased risk of flooding and ocean acidification (IPCC et al., 2014).
As will be discussed in Working Paper II, coastal and marine developments and activities are
currently managed on a sector by sector basis and are assessed and administered by different
agencies. Therefore the interconnections and cumulative effects of different activities on the
environment may be overlooked or inadequately managed. It is imperative that a more integrated
framework can be used to monitor impacts and pressures that different sectoral activities can exert
on estuarine and coastal ecosystems and help develop a more coordinated approach to the
management of these impacts.
2.2.2 Potential for conflicts and competition within a defined system
Conflicts generally arise amongst estuarine and coastal users in terms of adverse impacts of one use
on another use and where there is competition for space, or sometimes both. For example, certain
fishing gear can be damaged when it comes in contact with installations and infrastructure such as
renewable energy devices, cables and pipelines and vice versa while shipping lanes require exclusion
buffers which restrict other users from entering and using this particular space.

10

Similarly, different activities can be complimentary or co-located with each other with no significant
impacts. For example seaweed cultivation has the potential to co-exist with other aquaculture
(multi-trophic systems) and marine renewable developments, offering synergies between these
sectors (Scottish Government, 2013). More integrated approaches therefore allow inter-relations
between user-user and user-environment to be more effectively managed to encourage greater
synergy between different areas of activity and to ultimately be more effective in addressing spatial
development activities (Healey, 2006; Kidd and Shaw, 2007, P. 317; Tewdwr-Jones and
Allmendinger, 2006).
2.2.3 Fragmented governance
Fragmented institutional arrangements often complicate effective environmental management by:
narrowing criteria in decision-making systems; encouraging competing and contradictory objectives;
increasing duplication of efforts; and introducing disconnects between national, regional and locallevel activities (Edelenbos and van Meerkerk, 2015; Kidd and Shaw, 2007). This is often
encapsulated in the term ‘silo effect’, denoting those conditions in which management is
fragmented among sectors and institutions with little attention to conflicts or complementarities
among social, economic and environmental objectives (Holden, 2012; Mitchell, 2005). Some
examples of this are provided by Crowder et al (2006) in their study of US marine governance shown
in Figure 1, which even within a relatively small area indicates the mismatch of the management
regimes of different Federal agencies, the State of California and local counties (i.e. those operating
at different ‘vertical’ spatial scales) as well as those that deal with different issues such as wildlife,
port, energy and fisheries activities, which may all compete for some of the same sea space (i.e. a
lack of ‘horizontal’ integration). Under such conditions, conflicts or complementarities among social,
economic, and environmental objectives are given little consideration with the result that many of
the activities are constrained and overall environmental quality, or economic growth is hampered.
Such arrangements often emerge from deeply embedded conventions and constrained by previous
decisions that create a ‘path dependency’ (i.e. ‘theories of path dependency state that when choices
must be made the option most likely to be chosen is that which most closely resembles existing
practice or previous choices’ (Kirk et al., 2007, p. 252) that tend to reproduce fragmentation and
conflict. These may also emerge from institutional or policy ‘layering’ which helps explain ‘gradual
institutional transformation through a process in which new elements are attached to existing
institutions and so gradually change their status and structure’ (van der Heijden, 2011, p.9). Thus it
is important to appreciate that many of the current management or institutional arrangements do
not necessarily emerge from a grand design, but as a result of ad hoc incrementalism. This may be
the case in Ireland, with its specific governance arrangements in Ireland examined in detail in
Working Paper II.
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Figure 1: Fragmentation of management for human uses in Southern California (from Crowder et al., 2006)

Therefore, from this brief consideration of the concept of IEM, it can be seen that it has emerged as
a response to the following pressures that arise from a fragmented pattern of governance:

1. ‘Vertical’ mismatch between different agencies and institutions of governance with differing
frames of reference and communities of concern;
2. ‘Horizontal’ competition over physical space leading to a lack of cooperative relationships
and ineffective competition over key marine and estuary resources; and
3. Duplication or contradictory policy stances over different issues, spatial areas and activities.
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Such pressures may then result in a whole range of impacts on the physical or chemical
environment, on ecosystem health and the viability for long term economic development. These
issues are conceptually brought together in Figure 2 below. A working example of ‘dis-integrated
governance’ is included in Appendix 1 which illustrates the implementation of the MSP Directive in
Ireland under current institutional arrangements. The next section then begins to consider how such
fragmentation can be overcome by considering different dimensions to integration.
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Figure 2: Schematic representation of ‘dis-integrated governance’
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3.

Dimensions of Integration

Therefore, if there appears to be a generic need for more ‘integration’ in environmental
management, it is important to establish what needs to be integrated. In their discussion of water
management, Kidd and Shaw (2007) categorise two types of integration issues:
i)
ii)

those related to the natural system which determine the availability and quality of
natural resources; and
those related to the human system which shape resource use.

While it is acknowledged that we can only manage human activities and not actual ecosystems (Kelly
et al., 2014) it is still important and relevant to understand the integrated nature of the natural
system to inform the development of appropriate institutional structures and activities. Kidd and
Shaw also highlight that an integrated planning approach has two key features:
i)

ii)

3.1

Spatial Organisation, referring to static elements i.e. the location of physical structures,
protection of special places and the movement and flows between different activities
and territories i.e. the impact of built development in the upper estuary on water flows
downstream; and
Policy Coherence, referring to the variety of authorities and agencies that may need to
take decisions with spatial implications.

Natural Systems

While Jonch-Clusen and Fugl (2001) identify five dimensions of integration in the natural system for
integrated water resource management (IWRM)1, one of these has direct relevance to estuarine and
coastal management: integration of freshwater and coastal zone management, although all five
apply when considering the Water Framework Directive and its impact on estuary environments.
The integration of freshwater and coastal zone management crystallises two very important aspects
of IEM related to estuaries. This highlights that the natural estuarine system consists of a variety of
complex ecosystems, each needing careful and often different management approaches.
One considered approach is ecosystem based management (EBM) which considers the entire
ecosystem including human beings. As per the definition from the Secretariat of the Convention on
Biological Diversity (2004):
‘The ecosystem approach is a strategy for the integrated management of land, water and
living resources that promotes conservation and sustainable use in an equitable way. Thus,
the application of the ecosystem approach will help to reach a balance of the three objectives
of the Convention: conservation; sustainable use; and the fair and equitable sharing of the
benefits arising out of the utilization of genetic resources’.
The objective of EBM is to maintain an ecosystem in a healthy, productive and resilient condition,
providing the goods and services humans want and need (Ehler and Douvere, 2009). In this respect,
1

This includes Integration of land and water management; Integration of surface water and groundwater
Management; Integration of quantity and quality in water resource management; integration of upstream and
downstream water related interests; and Integration of freshwater and coastal zone management.
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EBM steers away from traditional approaches which focus on a single species, sector, activity or
particular environmental concern and focuses on the place based nature of the ecosystem. This
could be an effective approach in integrating management of freshwater and coastal zone systems.

3.2

Human Systems

Human activities influence and control resource use and the impacts on the resource (Global Water
Partnership, 2000). Kidd and Shaw (2007) have grouped the dimensions of human systems into
three categories: sectoral integration, territorial integration and organisational integration (Kidd and
Shaw, 2007). It is anticipated that the first two categories will be the primary focus of integration
while the third deals with the consequences of integration in terms of organisational culture and
practice. Each of these features of integration is considered in more detail in the following section.
3.2.1 Territorial integration of land and sea
Territorial integration in IWRM is regarded as ‘the integration of public policy domains between
territories’ (Kidd and Shaw, 2007, p.317) i.e. effective integration of water-related policies across
territorial divides. This recognises that ecosystems, or major infrastructure investments transcend
administrative regimes and poor coordination between them may result in inefficiencies and
ineffectiveness. This is developed in Kidd and Shaw (2013) where they have extended the concept
of territory and territoriality to include the sea. This reflects the increase in human development
pressures on the marine environment and the belief that spatial planning can be applied to its seabased cousin (Kidd and Ellis, 2012). Additionally, the interactions between the land and sea are
becoming increasingly important in terms of addressing cohesive economic, social and
environmental objectives, as noted by the UNEP (1995, p.7):
‘The major threats to the health and productivity and biodiversity of the marine environment
result from human activities on land, in coastal areas and further inland. Most of the
pollution load of the oceans, including municipal, industrial and agricultural wastes and runoff, as well as atmospheric deposition, emanates from such land-based activities and affects
the most productive areas of the marine environment, including estuaries and near-shore
coastal waters. These areas are likewise threatened by physical alteration of the coastal
environment, including destruction of habitats of vital importance for ecosystem health.
Moreover, contaminants which pose risks to human health and living resources are
transported long distances by watercourses, ocean currents and atmospheric processes’
Therefore the management of developments and activities between freshwater, estuarine and
coastal environments requires an integrated approach to reflect the interconnected nature of this
ecosystem. For example, water, nutrients, pollutants, sediments, energy, migratory species and
transport routes transverse the shoreline, between catchment and coastal seas (Smith et al., 2011).
This range of influences, from the upper catchment to sea-based industries or ‘upstreamdownstream issues’, highlight the need for marine and terrestrial planning systems to consider
issues that cross the land/sea divide (Global Water Partnership, 2003). Given that many land-based
activities have implications for estuarine and coastal ecosystems, it is acknowledged that this broad
range of variables and their inter-relationships between the land and sea should be considered as a
synergistic system (Mitchell, 2005). Similarly, coastal and sea-based activities such as infrastructure,
aquaculture and marine renewable development can contribute to flooding, accessibility, seascape
16

and landscape issues for the terrestrial environment. This suggests that an enhanced system of
spatial planning may be an appropriate mechanism for enhancing the integrated management of
estuarine and coastal ecosystems, given that it is ‘situated at the juncture of the integration of
official state policy making and a requirement for joined-up government, with a determination to
embed strategy making within specific distinctive territories’ (Tewdwr-Jones and Allmendinger,
2006p. xv). Similarly, ecosystem-based management, a holistic and spatially oriented approach,
could also be considered a more prevalent mechanism for integrated estuarine and coastal
management. This issue will be further addressed in later Working Papers.
However, there are some issues which are more than just sea-based expansions of longstanding
planning concerns (Kidd and Shaw, 2013). These issues are summarised as follows:







There is more of a focus on natural resource management and economic development, and
less upon social concerns;
Planning for sea areas has tended to be separate from planning for the land and is led by
government departments, agencies and research institutes rather than by regional or local
authorities. These organisations usually have a strong environmental remit and a
scientific/rational planning orientation and are largely high level in character with an
emphasis on government and market relations;
Poorly developed civil society understanding of the marine environment, of the growing
human use of the sea, and of the real scale and significance of land–sea interconnectivities;
Inherent complexity of the sea and land-sea interactions; and
Limitations of conventional physical/ mapping approaches e.g. the scale of land-sea
interactions vary considerably depending upon which variable is under consideration;
mapping of the 3D nature of the marine environment i.e. interactions on the sea bed, within
the water column and on the sea surface.

Any adaptation of spatial planning to embrace wider conceptions of territoriality to include both
land and sea should therefore have regard to the aforementioned marine specific issues. Historically,
there has been little opportunity for local terrestrial interests to provide input to the use of marine
space, as referred to earlier, due to it being planned by national sectoral agencies with little local
consultation (Smith et al., 2011). However it is acknowledged that there has been some integration
within the coastal zone where these contrasting planning systems come together to collaborate on
the development of flood and coastal erosion risk management plans, river basin management plans
and conservation plans. Although the boundary between terrestrial and sea use planning varies from
country to country, there remains a need to ensure coherence across this boundary (Smith et al.,
2011, P.297) and in some cases this may only be delivered through new or reformed institutional
arrangements and regimes.
3.2.2 Sectoral Integration
Sectoral integration relates to the co-management of different spheres of public policy and their
associated actors within a territorial area and across public, private and voluntary divisions (Kidd and
Shaw, 2007; Lau, 2014). While sectoral integration is sometimes used to imply both politicaladministrative sectors of government and the actual sectors of society that governments are trying
to affect, the focus here is on the ‘integration of policy-making as a feature of governmental steering
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according to differentiated sectoral responsibility’(Lafferty, 2004, p.205). The emphasis then is
mainly on the institutions, processes and policies of governments as opposed to the actual
interactions and consequences of governance in the sectors themselves. This is usually referred to
as ‘horizontal’ integration i.e. across and between various sectors and stakeholder groups (Boyes
and Elliott, 2015; Elliott, 2013). The most common understanding of policy integration is indeed the
management of cross-cutting issues that go beyond the boundaries of established policy fields and
do not correspond to the institutional responsibilities of individual government departments
(Holden (2012).
As noted above, Healey (2006) noted that a core meaning of integration was based on ‘the coordination’ or ‘bringing together’ of policy fields and usually compared to some concept of ‘coalignment’ and making policies in different fields ‘mutually consistent’. Bearing this in mind, Healey
suggests that the planning system was a key mechanism for giving ‘spatial expression’ to such a
range of policy activities, and others have also stressed how planning often strives for integrated
approaches (Holden, 2012; Kidd and Ellis, 2012; Kidd and Shaw, 2007). However, Healey (2006)
further maintains that, to be the carrier of multiple policy objectives into other policy sectors, the
planning system must have regard to the nature of places and how they function and not just coordinate and align the spatial aspects of the policies of other sectors. From this perspective,
effective integration between public policy demands substantial institutional work in co-aligning the
policies of diverse policy sectors, each with their own traditions, pressures and motivations as they
focus on regional and local scales (Healey, 2006), potentially requiring considerable multi-actor and
multilevel collaborative effort.
An alternative approach to this is the integration of environmental concerns into other policy areas
which has been referred to as ‘integrated planning’, ‘integration within planning and policy’,
‘environmental integration’, ‘environmental policy integration’, ‘sectoral integration’ ‘collaborative
environmental planning’ or basically ‘integrating the environment into …’, etc. (Holden, 2012;
Lafferty, 2004; Lau, 2014; Margerum, 2011). This is exemplified by the policy of Environmental Policy
Integration (EPI) pursued within the policies and institutions of the European Union (Jordan and
Lenschow, 2010). This is distinct from policy integration in the sense used above and instead denotes
the formal approach to including environmental considerations into other policies, with a view to
achieving sustainable development. This reflects the fact that one of the main aims of sustainable
development is ‘to achieve greater environmental effectiveness through cost effective policy
integration, and that this can be realised by employing differing combinations of the other policy
elements’ (Lafferty and Hovden, 2003, p.192). EPI, as noted by Jordan and Lenschow (2010), is
considered to be an important first order principle in guiding the transition to sustainability.
Furthermore, Lafferty refers to EPI as a term ‘that for all intents and purposes covers the other
environmental integration-related concepts’ (2004, p.198). EPI has been developed and
implemented as a long term and continuous process through which the culture and processes of
administrative bodies can be influenced (EEA, 2005). However, it has been noted that the objective
of such an approach should not be simply to consider the environment but about understanding the
role of the environment in the functioning of social and economic systems, then working to align the
sound stewardship of the environment with the desired social and economic outcomes (Farley and
Smith, 2013, p. 155).
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Holden (2012, p.307) states that the arguments for EPI are to:
a) achieve sustainable development and prevent environmental damage;
b) remove contradictions between policies as well as within policies; and
c) realise mutual benefits and the goal of making policies mutually supportive.
In this way, Holden (2012) suggests that the EPI agenda progresses the case that the multifaceted,
historically undervalued, and sometimes critical nature of environmental problems such as climate
change, biodiversity loss and land and water resource degradation demand integrated treatment or
‘principled priority’.
Lafferty (2004) advances the argument for EPI by stating that environmental objectives should take a
‘principled priority’ in policy design. Given the uncertainty regarding many environmental
consequences, the notion of ‘principled priority’ in EPI is closely associated with the precautionary
principle. As a standard of ‘environmental prudence’, this interpretation of EPI can be read as a ‘bias
in favour of life-support systems that is built into the very system of decision-making’ (Lafferty and
Hovden, 2003, p.11).
In terms of the effectiveness of EPI and as an example of policy integration, it is disputed by Jordan
and Lenschow (2010) that although political commitment to EPI is widespread, particularly in
industrialised states, its actual application is debatable. It is contended that ‘policy integration’ is
complex and contingent and there are few examples of best practice to be shared (Jordan and
Lenschow, 2010). Furthermore there is little knowledge about policy outcomes and policy-making
systems do not appear to be addressing this void (Jordan and Lenschow, 2010). The EPI approach
therefore appears to have had mixed success at the level of the EU and while it may have potential
as an approach to integration at the level of Irish Estuary management, it is beneficial to reflect on
such experiences.
While there is no doubt that there is a need for policy integration, Holden (2012, p.307) notes that
the normative argument underlying other efforts is not specific to the policy area in question ‘but
oriented around a neoliberal agenda of modernising government: by fighting fragmentation,
bringing certain policy areas in from the margins, and managing complexity’. IEM which actively coordinates human activities within a defined environmental system i.e. estuarine and coastal
ecosystem has the potential to achieve and balance the broadest possible range of short and longer
term objectives. This is a good starting point and one which can be guided by a set of principles for
integrated, successful and sustainable management. These principles will be developed later in this
paper and in order to contextualise this, the paper will go on to consider the benefit of further
organisational integration.

3.3

Organisational/ Institutional Integration

The introduction and enactment of new legislation and recommendations require ministries,
departments, agencies and other statutory bodies to implement them. The number of international
and EU legislative instruments for estuarine and coastal management is extensive and is discussed in
more detail in Working Paper II. Given the plethora of legislation governing estuaries and coasts, an
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excessively complex administrative and organisational structure is generally encountered in most
countries (McLusky and Elliott, 2004).
The extensive range of bodies and responsibilities can result in a fragmented approach to
management – indeed if one reflects on the conditions of ‘perfect implementation’ (Hogwood and
Gunn 1993), the majority relate to organisational factors such as communication, authority and
mutual understanding that become increasingly weak as the number of institutions involved
increases. In the case of the marine environment we find that in the majority of countries a range of
organisations and administrative bodies are responsible for its management rather than one single
authority responsible for addressing marine affairs (Boyes and Elliott, 2014). For an integrated
approach, it is necessary to ensure that such bodies are interlinked at international, regional and
national levels, which is called ‘vertical’ integration, as well as across and between policy sectors and
areas i.e. ‘horizontal’ integration (Elliott, 2013).
The concept of integration is regarded within the policy literature as a remedy to the negative
consequences of fragmentation within governance institutions (Holden, 2012). Holden suggests that
developing habits of interaction and coordination within government are assumed to bring about
lasting institutional change as well as greater support among the actors within government.
Therefore these integration efforts have the potential to regulate interaction between agencies, or
encourage collaborative networks and/or build capacity among diverse actors. As Holden remarks
‘in an environment of fragmented governance, generating the capacity to interact collaboratively is
key’ (Holden, 2012, p.311).
A discussion of policy integration also needs to acknowledge the challenge it brings to management
competency and disciplinary orientation. The management of estuarine and coastal environments
requires expertise from different disciplines such as hydrology, ecology, marine science, engineering,
planning, economics, law, social science and public administration, which all need balanced
attention. Integrated and interdisciplinary approaches are rare, partly due to the reason that they
are particularly complex to develop and implement. Therefore it is contended that more knowledge
and experience are needed in developing and implementing such integrated approaches (van
Rijswick et al., 2014). This is an important consideration in the integrated management of estuarine
and coastal environments whereby the emergence of marine planning is taking inspiration from
spatial planning for land (Kidd and Ellis, 2012).
Therefore to summarise what IEM might entail, it is worthwhile to draw some pertinent points from
the dimensions and aspects of integration highlighted in the preceding sections. Integrated
approaches have been explored to try to counter the problems associated with piecemeal and
poorly co-ordinated environmental management to date. Given that environmental problems cross
jurisdictional and political borders and boundaries between land and sea, this requires the
involvement of different disciplines and actors and so can be difficult to deal without an integrated
approach. However, as noted by Jordan and Lenschow (2010), while there has been great interest in
IEM it has been difficult to put into practice and there is a lack of agreement as to what exactly it is,
with some dispute over the terminology deployed. Nevertheless, it is important to reflect if IEM is an
actual ‘means to an end’ i.e. will it achieve sustainable development, better use of resources for the
general good and/ or reduce environmental problems (Barrow, 1999), or potentially frustrate
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effective environmental management through institutional upheaval and unjustified policy reform?
In order to further scrutinise this, the next section attempts to explore the potential benefits of IEM,
before establishing the principles that should be used to develop an effective IEM system.

4.

Benefits of Integrated Environmental Management

The preceding sections have outlined the key concepts of IEM and focussed on the costs of
fragmentation, which it is proposed would be addressed through a more holistic approach to
environmental management (McLusky and Elliott, 2004). This section seeks to draw out more the
explicit benefits of IEM, which include the following.

4.1

Long term protection of the resource

Integration is one of the first order principles to implement and institutionalise sustainable
development (Holden, 2012). In this regard, integration should contribute to developing more
effective long-term strategic visions and link different policies at different administrative levels to
ensure coherency. Short range goals that benefit a single sector will not be accommodated as IEM is
a proactive approach in maintaining the environment in good condition i.e. healthy and productive,
for a variety of long-range sustainable uses.

4.2

Enhanced potential for sustainable multiple use

IEM incorporates a cross-sectoral and organisational approach which will allow for effective
communication and co-ordination between all environmental stakeholders. This could allow for a
greater understanding and appreciation of the critical interactions and inter-connections between
natural and human systems. Furthermore it can increase awareness of the inter-relationships
between resource users. This could help to reduce conflicts which generally arise between users
where there are adverse impacts of one activity on another and impacts of one activity on the
environment. It can also help to reduce conflict where there is competition for space. Similarly,
different activities can be complimentary to each other and can therefore co-exist together. This is
achieved through multi-sectoral/ multi-organisational/ multi-effects/ multi-user/ multi-use
information sharing, communication and co-ordination.

4.3

Cost savings and improved economic competitiveness

Integration can facilitate joined-up thinking and co-ordination between governance structures and
stakeholder groups. This can reduce duplication of effort, wastage of resources and allows for
harmonisation of reporting duties. As conflicts are minimised there will be reduced expenditure of
energy, time and money over competing uses and the possibility of redirecting these resources to
other environmental management measures. IEM can therefore help to save costs through reduced
resources and utilities thus improving economic competitiveness through reduced costs.

4.4

Efficient and cost effective compliance with existing environmental legislation

Integration through cross-sectoral and organisational co-ordination is a good conduit for maximising
resources such as expertise, information, time and energy through the harmonisation of reporting
duties. For example, there is potential for compliance and reporting overlap between bodies
responsible for implementing the Marine Strategy Framework Directive, the Water Framework
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Directive, Marine Spatial Planning Directive etc. and this can be managed in a more integrated and
therefore efficient, timely and cost effective manner.

4.5

Enhanced environmental awareness

IEM is a move away from the more usual fragmented governance arrangements to a more holistic
form of management. This allows for greater co-ordination and communication between
stakeholders including government officials, NGOs, regulatory and advisory bodies, researchers,
industry, interest groups, local community and the general public. Better integration and
communication allows for sharing of information, knowledge, expertise and experience which can
only help to improve understanding and appreciation of environmental issues as well as raising
awareness.

4.6

Improved ecosystem status

By endorsing increased communication, co-ordination and co-operation across sectors and
stakeholders, management of natural resources can be more informed and better managed. This
increases stakeholder participation and stewardship and will heighten awareness of potential
conflicts and adverse effects on natural ecosystems, ensuring a better approach to environmental
remediation, conservation and protection where necessary. A more rapid and operational
management system will ensure the effective rehabilitation of damaged ecosystems to a more
stable and improved condition.

4.7

Cost effectiveness

From the aforementioned benefits it is evident that a more integrated approach to environmental
management will allow for more joined-up working, partnership- forming and collaboration thereby
minimising duplication of effort, reporting, time, energy and human resources.
The benefits of IEM highlight the positive outcomes of a holistic approach however, it is noted that
integration is not without its challenges. A summary of potential strengths, weaknesses,
opportunities and threats related to IEM is included in Table 1. These issues will be researched
further as IMMERSE progresses.
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Table 1: SWOT Analysis of Integrated Environmental Management

Strengths

Weaknesses

Opportunities

Threats

Integration can respond to the many
cross-cutting issues in society, which
transcend the boundaries of established
policy fields.
Long term protection of estuarine,
coastal and marine resources.

Mediation dominates between
different sectoral interests concerned
with the development of land and
marine resources
Integrated approach may be
vulnerable to changing political
circumstances.

Overcome the silo mentality that
characterises public policymaking.

Conflicts and concerns between sectors
may never be resolved.

Potential to add extra ‘policy layering’
to existing governance structures.

Cost Savings and efficiency with existing
legislative requirements.

New roles may require additional
expertise and time resources in
terrestrial and marine matters.

International and European requirements
can ensure appropriate protocols are
implemented – i.e. transition to more
integrated approaches
Lessons learned and experiences shared
across disciplines can be beneficial to all
and a more efficient use of resources.

Improved environmental status/ quality
of natural resource

Overburden with requirements may
overstretch assessment, monitoring
and reporting.

International requirements for more
integration ensure for synergetic
management of resources.

New technology, science, knowledge
and data are becoming increasingly
available.

Marine environments are relatively
unknown in comparison with
terrestrial environment.

International best practice and research
can ensure knowledge transfer and
greater understanding.

Integrated management can lead to
sustainable development by managing
different and often competing demands
between economic, social and
environmental needs.

Changes in lifestyle and historical
practices/ tradition may be
compromised.

Sustainable development has been
accepted by most governments and is a
guiding principle for the majority of
international strategies. Experience and
knowledge can be transferred among
countries.
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Additional resources required to upskill
may be considered a deterrent. Time
means money. Also job insecurity may
be an issue where duplication of roles
may be undesirable.
Investment in developments may be
considered over complicated, expensive
and timely as a result of compliancy and
enforcement measures. Short-term
profits may be more enticing.
Uncertainty of impacts, pressures and
conflicts from exploration and
development may result in a reluctance
to invest in resources.
The goal of sustainable development is
not fully formed and concept are still
being debated. There may be little ‘buyin’ to the IEM concept as a result.

To recap, this paper has looked at the implications of fragmented approaches to environmental
management; the problems of understanding what integration is; and the issues that need to be
taken into account in terms of environmental effects, conflicts and effective governance. The paper
then explored the different dimensions of integration – natural and human systems namely
territorial, sectoral and organisational integration followed by an overview of the benefits of
incorporating an integrated approach to environmental management. The paper now moves on to
consider key international agreements and environmental protocols informing the development of
our own set of principles to guide IEM which will be analysed in a number of UK and US case studies
as part of the next stage of the research.

5.

Principles of Integration

As the research implies so far, IEM has the potential to actively co-ordinate human activities in a
defined ecosystem and is a process which can deliver sustainable development, ensure a more
efficient and better use of resources for the general good, minimise adverse environmental impacts,
minimise conflicts between users and the environment and raise the profile of the environment
among stakeholders and the general public, all in a cost effective manner as illustrated in Figure 3.
This approach will be imperative in the successful management of estuarine and coastal ecosystems
in Ireland.
The next stage in progressing IEM is to establish a set of principles, which are essentially the
characteristics of integrated, successful and sustainable estuarine and coastal ecosystem
management. All principles should be interlinked so if any one of the principles is disregarded then
the effective operation or use of the system will be difficult, if not, impossible. This reflects the
inter-relationship and multifaceted nature of the human and natural systems within the estuarine
and coastal ecosystem.
As no such integrated approach exists for Irish estuarine and coastal ecosystems at present, it would
be prudent to reflect upon the existing principles established within international agreements for
the environment and which Member States have agreed to endorse and are related to the unique
character of estuaries and coasts.
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Figure 3: Schematic illustration of the potential possibilities and benefits of IEM
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5.1

Key agreements, and protocols for the environment

The international agreements and environmental protocols selected to formulate a set of IEM
principles for estuarine and coastal ecosystems are summarised below, with further discussion in
Appendix 2. These particular agreements and protocols relate to key international responses (as
explored by Cicin-Sain and Knecht (1998) and Kidd et al., (2011))to calls for more comprehensive and
integrated approaches in the disciplines of integrated coastal and ocean management and
ecosystem based management. As Cicin-Sain and Knecht noted, since the first international
agreements in the 1970s, the concept of integrated management matured as the general idea was
communicated in successive legal instruments and reports. These key agreements and protocols
reflect the evolution of international prescriptions for integrated management which established
frameworks for holistic approaches and included central considerations such as the ‘precautionary
approach’ and ‘polluter pays’ principles.
The agreements used to compile these principles are:


The UN Conference on the Human Environment 1972
This has established 26 wide-ranging and all-encompassing principles, aimed at achieving
global social, economic and environmental stability.



United Nations Convention on the Law of the Sea (UNCLOS), 1982
UNCLOS is a legal framework legitimising territorial sea limits which allows States to exercise
sovereign rights in a 200 nautical mile exclusive economic zone for the purpose of exploring,
exploiting, conserving and managing its living and non-living resources (Corepoint, 2007).



Rio Declaration on Environment and Development (Rio Declaration) 1992
The Rio declaration formalised the principles of sustainable development and adopted 27
principles for guiding national and international actions on the environment, development
and social issues.



Convention on Biological Diversity, 1992
The objectives of the CBD are the conservation of biological diversity; the sustainable use of
the components of biological diversity and the fair and equitable sharing of the benefits
arising out of the utilisation of genetic resources. These are encompassed in a set of 12
principles, also known as the Malawi Principles, to support this definition of ecosystem
based management (EBM).



Convention on Climate Change, 1992
The main objective of the CCC is to achieve stabilisation ‘of greenhouse gas concentrations
in the atmosphere at a level that would prevent dangerous anthropogenic interference with
the climate system and ……within a time frame sufficient to allow ecosystems to adapt
naturally to climate change, to ensure that food production is not threatened and to enable
economic development to proceed in a sustainable manner’ (United Nations, 1992). The
Convention includes 5 principles to guide the implementation of this objective.
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Agenda 21, 1992
Agenda 21 is a non-statutory, voluntarily implemented action plan of the United Nations
towards delivering sustainable development. It is a dynamic programme of actions,
objectives, activities and means of implementation covering a range of environment,
development and social issues. Agenda 21 recommends new approaches to marine and
coastal area management and development at all levels that is integrated in content and
‘precautionary and anticipatory in ambit’, as set out in the following programme areas:








Integrated management and sustainable development of coastal areas, including
exclusive economic zones;
Marine environmental protection;
Sustainable use and conservation of marine living resources of the high seas;
Sustainable use and conservation of marine living resources under national jurisdiction;
Addressing critical uncertainties for the management of the marine environment and
climate change;
Strengthening international, including regional, cooperation and coordination; and
Sustainable development of small islands. (United Nations Sustainable Development,
1992, S.17.1).



Aarhus Convention 1998
The United Nations Economic Commission for Europe (UNECE) Convention on Access to
Information, Public Participation in Decision-making and Access to Justice in Environmental
Matters, usually known as the Aarhus Convention, was adopted in 1998. The Aarhus
Convention establishes a number of rights of the public (individuals and their associations)
with regard to the environment. The Parties to the Convention are required to make the
necessary provisions so that public authorities (at national, regional or local level) will
contribute to these rights to become effective.



Lisbon Agenda
The Lisbon Agenda (2000-2010) was intended to provide a policy and institutional
framework, principally concerned with stimulating economic growth and jobs.



Recommendation on Integrated Coastal Zone Management, 2002
In 2002 the European Parliament and Council published the Recommendation on Integrated
Coastal Zone Management (ICZM) which was adopted by the fifteen Member States of the
EU. The Recommendation promotes integration across sectors and levels of governance, as
well as a participatory and knowledge-based approach to coastal management and includes
a set of principles defining the essential characteristics of ICZM.
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Other related Conventions


RAMSAR Convention on Wetlands of International Importance, 1971



The Bern and Bonn Conventions on the conservation of species and habitats



OSPAR Convention, 1992

A review of the principles contained in these agreements enabled us to devise a list of 14 preliminary
principles of IEM which are included in Table 2.
Table 2: Preliminary set of IEM Principles

Preliminary principles of Integrated Environmental Management
1. Sustainability
2. Right to develop
3. Environmental justice (i.e. fair distribution of benefits,
climate change impacts)
4. Equitable access to environmental resources (conflicts
and compatibilities)
5. Inter-relationship and integration (natural and human
systems)
6. Holistic decision-making (multi-level, multi-sectoral)
7. Informed decision-making (use of science, local
knowledge)
8. Environmental safeguards
9. Precautionary approach
10. Polluter pays
11. Stakeholder engagement
12. Communication (education and awareness)
13. Adaptive approach
14. Continual Improvement

5.2

Criteria for testing the principles of IEM

The preliminary principles reflect the pertinent goals established within the different agreements
but are not necessarily the final ideologies resulting in successful and sustainable estuarine and
coastal management. Therefore it is necessary to establish a set of criteria or set of questions to
determine if or how these principles can achieve integrated, successful and sustainable estuarine
and coastal management.
Elliott (2013, p.1) has postulated that there is only one ‘big idea’ in marine management (including
estuaries and coasts) which is using the ecosystem approach to protect and maintain the natural
ecological characteristics, processes and conservation features of the marine ecosystem while at the
same time delivering ecosystem services and benefits required by society’.
Elliott since 2004 has been developing a set of interlinked ‘tenets’ to achieve successful and
sustainable marine management which have been useful in helping us to devise a list of questions,
which have been applied to test our preliminary principles of IEM. Elliott’s 10-tenets are included in
Table 3. It is noted by Elliott himself that these tenets still require further work in terms of whether
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they should be ranked or scored in a certain way. Nevertheless, they have evolved from the original
six tenets in 2004 (natural environmental, economic, technological, social, legal and administrative);
to seven in 2007 (political dimension); and then 10 tenets in 2013 reflecting cultural, ethical and
communication changes.
Table 3: Tenets for Integrated, Successful and Sustainable Marine Management (Elliott, 2013)

10-Tenets for Integrated, Successful and Sustainable Marine Management
1. Ecologically sustainable
2. Economically viable
3. Technologically feasible
4. Socially desirable/tolerable
5. Legally permissible
6. Administratively achievable
7. Politically expedient
8. Ethically defensible (morally correct)
9. Culturally inclusive
10. Effectively communicable

A set of questions/ criteria based on Elliott’s 10-tenets for integrated, successful and sustainable
management were devised to examine the preliminary principles of IEM and are included in
Appendix 2, Table A. The results to the criteria test are included in Appendix 2, Table B. The criteria
test highlighted minor gaps in the characteristics of the preliminary principles where specific aspects
were overlooked or were not explicitly or specifically referenced in the wording which could present
management challenges in the future. Accordingly, the principles were revised to address these
shortfalls and should result in a more robust set of guiding principles of IEM. These principles were
subject to scrutiny by the project Steering Group and further refined. The criteria questions and the
revised set of 15 principles are included in Table 4. With regards to the implementation of these
principles, it is acknowledged that there may be many challenges to overcome. These challenges are
discussed in the following section.
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Table 4: Criteria questions and proposed principles of IEM

Questions to determine suitability of the preliminary principles of IEM (based on
Elliott’s ‘tenets’)
Is there a principle which seeks to raise awareness of the societal benefits of a clean and
managed marine environment? Is there a principle which acknowledges the ability of the
sea to assimilate or support its demands, what might be termed the societal carrying
capacity? Will this principle or another support cost-effective approaches and consult and
engage with the public, NGOs and all stakeholders?
Is there a principle to help management align with international treaties, agreements,
regional seas approaches, directives, national laws and regulations which provide the
enabling legislation for adopting wider legal control?

Is there a principle to ensure that marine/ coastal and estuarine management actions are
accepted or tolerated by society and there is an increasing stakeholder input in decisionmaking? For example, historical rights of local population.
Is there a principle to ensure that the ethics and morals of any sustainable solutions are
considered?
Is there a principle which seeks to maintain the natural system by protecting the
ecological carrying capacity and ecosystem structure and functioning?

Is there a principle ensuring that statutory bodies are interlinked at
international/regional/national levels i.e. ‘vertical’ integration, and across and between
the various sectors and stakeholder groups i.e. ‘horizontal’ coordination and integration?
Is there a principle supporting access to the right science and technologies to prevent
environmental damage or remediate it once it has occurred i.e. best available
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Revised Principles of Integrated
Environmental Management
1.
Sustainability (balance between, and
integration of, conservation and use of
natural resources for provision of ecosystem
goods and services i.e. clean, safe and healthy
estuarine and coastal ecosystems will be
productive)
2.
Sovereign right to develop (pursuant to
national environmental and developmental
policies and the responsibility to ensure that
activities within their jurisdiction or control
do not cause damage to the environment of
other States or of areas beyond the limits of
national jurisdiction.
3.
Environmental justice (i.e. fair
distribution of benefits, climate change
impacts)
4.
Equitable access to environmental
resources (conflicts and compatibilities)
5. Conservation of ecosystem structure,
functioning and resilience, in order to
maintain ecosystem services
6.
Inter-relationship and integration
(natural and human systems and prioritise
management of ecosystems within the limits
of their functioning )
7.
Holistic decision-making (multi-level,
multi-sectoral)
8.
Informed decision-making (use of
science, evidence based reasoning, best

Questions to determine suitability of the preliminary principles of IEM (based on
Elliott’s ‘tenets’)
technologies?

Revised Principles of Integrated
Environmental Management
available technologies, local knowledge)

Is there a principle to support the provision of adequate funding to prevent
environmental damage and, when it happens, to recover or restore areas i.e. the
‘polluter-pays-principle? Will this principle help the marine system to deliver economic
needs?
Is there a principle to help achieve the internationally recognised principles - ecologically
sustainable development and the principle of inter-generational equity; the
precautionary principle; the conservation of biological diversity and ecological integrity;
the economic valuation of environmental factors and the polluter pays principle; waste
minimisation, and public participation?
Is there a principle supporting communication between all the stakeholders and, in
particular, helping to achieve ‘vertical’ and ‘horizontal’ integration? Will the principle
help to communicate science and projected management outcomes to allow better
decision-making?

9.
Environmental safeguards (incl.
adequate funding for remedial and
restoration works & environmental
regulations)
10.
Precautionary approach

Is there a principle to distinguish if politics is leading or following society and/ or
determine if there are differences in fundamental philosophy usually between the centre
left/centre right political spectrum and/ or between society and business dominated
systems?
Response: Politics should both lead and follow society e.g. governments need to lead the
way in endorsing a climate change agenda based on scientific evidence. On the other
hand, society may influence local politics in terms of conservation and/ or protection of
non-internationally designated sites. Therefore we do not see the benefit or need to
have a specific principle examining the philosophy of politics. However, if one is required
in the future to assist with IEM, then Principles 13 & 14 allow for flexibility.
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11. Polluter pays

12. Stakeholder engagement
13. Communication (education and
awareness)
14. Adaptive approach
15. Continual Improvement

5.3

Challenges to Implementing the Principles of IEM

In terms of implementing the 15 principles of IEM, it is suggested that Mitchell’s (2005) theory of
thinking ‘comprehensively’ at the strategic level and ‘integrative’ at the operational stage may be a
good place to start. A comprehensive approach defines an ecosystem in the broadest possible way
(e.g. a river basin) and then identifies and understands all variables and relationships within this
system. An integrative approach maintains a systems perspective, but is more focused or selective
than the comprehensive interpretation i.e. the integrated approach focuses on what are considered
to be key or selected variables and relationships. Mitchell (2005) noted that the integrative approach
was the preferred option as too often the comprehensive approach meant lengthy planning
processes, unprioritised recommendations and problematic transition from planning to
implementation, as the people and agencies responsible for the analysis and the plan were often not
those responsible for implementation. However, there are issues also with using an integrated
interpretation whereby one or more key variables or relationships might be overlooked hence, why
stakeholders want to use a comprehensive interpretation to reduce vulnerability or liability.
Mitchell (2005) advocates using both interpretations in a phased manner. This will involve thinking
comprehensively at normative and strategic levels to identify and consider the broadest array of
variables which may be significant for coordinated management of terrestrial and marine systems.
Then at the operational stage, it is more suitable to shift to an integrated interpretation, to reduce
the variables and relationships to be addressed. Mitchell (2005) suggests this makes it ‘possible to
obtain the benefits of a comprehensive approach without becoming so entangled with a complex
web of interrelationships that the management exercise literally disappears into a `black hole', never
to re-emerge (Mitchell, 2005, p. 1339). This is referred to as a blended or hybrid approach.
In terms of specific challenges associated with the principles of IEM, it is acknowledged that these
principles have been derived from a range of international agreements and protocols which also
endorse concepts which some suggest have ambiguous connotations. For example, it was suggested
‘in implying everything sustainable development arguably ends up meaning nothing’ (Adams, 2006,
p.3). Similarly it was claimed that CBD principles had ‘insufficient guidance’ and there were
problems with implementation (Waylen et al., 2014, p.1219); whilst the principles of ICZM were
regarded as being incoherent with respect to local and strategic aims (Breen and Hynes, 2014;
McKenna et al., 2008). Nonetheless, our own set of principles of IEM have been appraised in terms
of a set of criteria questions based on Elliott’s 10-tenets for integrated, successful and sustainable
marine management. These principles underwent further scrutiny in consultation with the project
Steering Group before a proposed framework of EMMS is progressed.
It is important to also consider the institutional consequences of integration. This relates particularly
to creating regulatory and management regimes that are both effective and inclusionary in
assimilating a multi-sectoral/ multi-organisational/ multi-effects/ multi-user/ multi-use approach.
This is no mean feat. For example, as Margerum (2011) noted, due to the complexity of an
environmental problem, a simple solution may not be practical and many problems cannot be solved
by one organisation alone.
Difficulties therefore will inevitably arise with a set of principles that require people to understand
and intervene in complex socio-ecological systems. This approach requires ‘trans- and
32

interdisciplinary initiatives’, which are themselves not easily implemented (Waylen et al., 2014,
p.1219). Our own set of principles of IEM however, do specify holistic decision- making supported
by principles endorsing the use of science, technology and local knowledge, stakeholder involvement
and a precautionary approach.
Nonetheless, holistic decision-making will present sufficient challenges particularly within Ireland
where currently a fragmented approach to estuarine, coastal and marine management exists. This is
exacerbated by the public’s perception towards the Irish Government’s ability to manage the marine
management. In a survey conducted by Hynes et al., only 25% and 27% of respondents felt that
‘local government or national government, respectively, were competent or highly competent when
it came to the management of the marine environment’ (2014, p.61). The public felt that even
private industry was more competent than these institutions when it comes to marine management.
Interestingly, a higher percentage of respondents (69%) believed that scientists are competent or
highly competent when it comes to the management of the marine environment. The authors
attribute this apparent mistrust of government organisations and industry to ‘the public's discontent
at environmental problems in general …and the failure of government policy to tackle such
problems’ (2014, p.61). This case in point highlights the need for principles ensuring informed
decision-making as well as stakeholder engagement and communication. This also helps to educate
stakeholders in marine issues such as linking ecosystem goods and services to daily lives and how
peoples’ behaviour can affect them. Communication will also address differences of opinion
between the public and scientists’ perception of main environmental concerns by raising awareness
of pertinent issues.
In terms of facilitating cross-sectoral and cross-communicative approach, the adoption of such a new
approach tends to require resources for investment in people, research, training and technology, the
acquisition of information etc. which can be prohibitive. Therefore principles which endorse
environmental safeguards as well as a collaborative approach, in general, which reduces costs and
reallocates investment to environmental management, will help to prevent the pitfalls of resource
constraints.
While it is acknowledged that integration will face many obstacles in the future, principles which
allow flexibility in an adaptive and continual improvement approach will assist in ensuring the
successful and sustainable management of estuarine and coastal ecosystems.

6.

Conclusions

Environmental management has tended to be ad hoc, piecemeal and poorly co-ordinated. Whilst
there has been considerable interest in IEM in recent years, it has nevertheless been difficult to put
into practice and there is a lack of agreement as to what exactly it is. As discussed, definitions,
interpretation and terminology has been ambiguous and confusing. Nevertheless there is general
consensus that IEM may result in a co-ordinated approach to the management of human activities in
a defined environmental system to achieve and balance the broadest possible range of long – and
shorter term objectives. IEM is also a process which involves understanding and controlling how
human and natural resources interact within an ecosystem, taking into account the social, political,
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economic and institutional factors operating within the ecosystem in order to achieve specific
societal objectives.
An integrated approach is required in estuarine and coastal management where it is expected to
reduce adverse environmental impacts from human activities, minimise conflicts and competition
for space and ensure more effective governance. It is acknowledged however, that integration
cannot achieve everything and must therefore be both comprehensive at the strategic stage and
integrative i.e. focused at the operational stage to reduce lengthy delays and inefficiencies in
implementation.
The overall benefits of IEM are significant and further strengthen the need for integration in Irish
coastal and estuarine management. This has been echoed internationally through the various
agreements and environmental protocols which have been developed since the 1970s. A review of
these overarching global prescriptions has enabled the development of principles of IEM which will
help to guide the process of integrated management within estuarine and coastal ecosystems in
Ireland. While it is acknowledged that these principles and indeed the process of IEM may face
many challenges in the future, an integrated, adaptive and continual improvement approach can
assist in ensuring the successful and sustainable management of estuarine and coastal ecosystems.
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Appendix 1
Example of ‘Dis-integrated’ governance – Marine Spatial Planning in Ireland
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Appendix 2
Background discussion on key international agreements
The UN Conference on the Human Environment 1972
In 1972 at the UN Conference on the Human Environment (UNCHE) the term ‘sustainable
development’ was first recognised. While the term was not referred to explicitly, the notion that
both development and the environment, until now addressed as separate issues, could be managed
in ‘a mutually beneficial way’ was agreed by the international community (Sustainable Development
Commission, 2011). The UNCHE established a set of common principles to inspire and guide
everyone in the preservation and enhancement of the human environment.
The set of 26 principles, as per Table C, Appendix 2, are wide-ranging and all-encompassing with the
aim of trying to achieve global social, economic and environmental stability. In terms of influencing
our own set of principles of IEM, there are key messages which are relevant in a regional context
such as equality and justice, ethics, culture, social and economic development as well as the
importance and reliance of more vulnerable communities on a healthy environment. These
messages are conveyed within a realm where politics, law and information are key considerations.
Whilst many of the principles here are overarching within the global scale, they provide a good
ethical and sustainable foundation on which to build our own set of ideals of IEM.
The recognition that the more rational management of resources and the need to adopt an
integrated and co-ordinated approach to their development planning so as to ensure that
development is compatible with the need to protect and improve the environment for societal
benefit is of importance (Principle 13). Furthermore the UNCHE principles recognise the importance
of science and technology in environmental education and informed decision-making (Principles 1820). The UNCHE principles inherently recognise the ‘right to develop’ where ultimately States have,
in accordance with the Charter of the United Nations and the principles of international law, ‘the
sovereign right to exploit their own resources pursuant to their own environmental policies, and the
responsibility to ensure that activities within their jurisdiction or control do not cause damage to the
environment of other States or of areas beyond the limits of national jurisdiction’ (Principle 21).
These key messages will help in the derivation of our own set of principles of IEM.
United Nations Convention on the Law of the Sea (UNCLOS), 1982
In 1982 the adoption of the United Nations Convention on The Law of the Sea (UNCLOS) was
regarded an historic milestone in ocean governance (Druel and Gjerde, 2014). UNCLOS is a legal
framework legitimising territorial sea limits which allows States to exercise sovereign rights in a 200
nautical mile exclusive economic zone for the purpose of exploring, exploiting, conserving and
managing its living and non-living resources (Corepoint, 2007). Under the Convention, Member
States are obliged to protect and preserve the marine environment and prevent pollution from
activities within their jurisdiction. Whilst there are no specific principles per se to support these
particular objectives, the general laws of the Convention specify that the area of the seabed as well
as its resources, are the common heritage of all and its exploration and exploitation shall be carried
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out for the benefit of everyone, irrespective of geographical location (Oceans and Law of the Sea,
2014).
Rio Declaration on Environment and Development (Rio Declaration) 1992
The term ‘Sustainable Development’ was formally recognised in the report of the World Commission
on Environment and Development ‘Our Common Future’ - or more commonly referred to as the
Brundtland Report - where sustainable development was defined as ‘development which meets the
needs of the present without compromising the ability of future generations to meet their own
needs’(World Commission on Environment and Development, 1987, p.37) .
This was the foundation for the first governmental United Nations Conference on Environment and
Development (UNCED) in 1992 (Lafferty, 2004), referred to as the ‘Rio Earth Summit’ where over 172
participating governments signed up to Agenda 21 with widespread consensus. A set of 27 principles
was established to guide national and international actions on the environment, development and
social issues. These principles are included in Table C, Appendix 2.
The UNCED/ Rio Earth Summit Principles are similar to the UNCHE principles and are widely reflected
in the phrasing. They too are all encompassing and holistic in terms of achieving global sustainable
development. It is important to acknowledge however that the principles specifically recognise that
the environment is an integral element of the development process and cannot be considered in
isolation from it (Principle 4) and that human beings, or rather their activities, are at the centre of
concerns for sustainable development (Principle 1). Nevertheless, the UNCED principles also
recognise the right of States to develop or exploit natural resources in accordance with the Charter
of the United Nations (Principle 2). In addition, a number of principles reflect the need for better
environmental protection and legislation regarding liability and compensation for pollution and
other environmental damage i.e. polluter pays (Principles 13 & 16). The principles also establish the
need for a ‘precautionary approach’ to be applied where there are threats of serious or irreversible
damage to the environment (Principle 15).
Convention on Biological Diversity, 1992
The Convention on Biological Diversity (CBD) was also tabled at the Rio Earth Summit in 1992 and
ratified in 1993. The objectives of the CBD are the conservation of biological diversity; the
sustainable use of the components of biological diversity and the fair and equitable sharing of the
benefits arising out of the utilisation of genetic resources (Convention on Biological Diversity, 2014).
The CBD also requires signatories to inter alia ‘integrate as far as possible and appropriate, the
conservation and sustainable use of biological diversity into relevant sectoral or cross-sectoral plans,
programmes and policies’ (Cicin-Sain and Knecht, 1998p. 79).
The CBD also provided a formal definition of the ecosystem approach/ ecosystem based
management as ‘a strategy for the integrated management of land, water and living resources that
promotes conservation and sustainable use in an equitable way’ (Secretariat of the Convention on
Biological Diversity, 2004).
A set of 12 principles, also known as the Malawi Principles, to support this definition of ecosystem
based management (EBM) were identified and are outlined in Table C, Appendix 2. One key
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communication within the CBD principles is that management should be decentralised to the lowest
appropriate level (Principle 2). This would require significant stakeholder engagement and
knowledge. Principle 4 refers to the need to understand and manage the ecosystem in an economic
context to yield potential gains from management. Another principle specifies that conservation of
ecosystem structure and functioning should be a priority target of the ecosystem approach in order
to maintain ecosystem services (Principle 5). This is recognition that ecosystem functioning and
resilience depends on a dynamic relationship within species, among species and between species
and their abiotic environment, as well as the physical and chemical interactions within the
environment. Furthermore the CBD principles state that ecosystems must be managed within the
limits of their functioning (Principle 6) and at the appropriate spatial and temporal scales (Principle
7). Acknowledgement that varying temporal scales and lag-effects characterise ecosystem processes
requires that objectives for ecosystem management should be set for the long term (Principle 8).
Ecosystems should therefore be managed with the provision of relevant information, including
scientific, indigenous and local knowledge, innovations and practices (Principle 11) and should
involve all relevant sectors of society and scientific disciplines (Principle 12).
Convention on Climate Change, 1992
Similarly, the Convention on Climate Change (CCC) was an output of the Rio Earth Summit in 1992.
The main objective of the CCC is to achieve stabilisation ‘of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic interference with the climate
system and ……within a time frame sufficient to allow ecosystems to adapt naturally to climate
change, to ensure that food production is not threatened and to enable economic development to
proceed in a sustainable manner’ (United Nations, 1992). The Convention includes 5 principles to
guide the implementation of this objective which are outlined in Table C, Appendix 2. Once again,
these principles are pitched at a high level and very strategic but nonetheless help us to understand
the potential contribution of IEM in tackling climate change at a more regional or local level.
Of particular importance, is that signatory parties to the CCC agreed to protect the climate system
for the benefit of present and future generations, on the basis of equity and in accordance with their
common but differentiated responsibilities and respective capabilities (Principle 1). In this regard,
developed countries should be proactive in combating climate change and its adverse effects.
Principle 2 specifies that parties should cooperate to promote a supportive and open international
economic system that would lead to sustainable economic growth and development in all Parties
including developing countries. Notwithstanding, measures taken to combat climate change,
including unilateral ones, should not constitute a means of arbitrary discrimination or restriction on
international trade.
Agenda 21, 1992
Agenda 21 is a non-statutory, voluntarily implemented action plan of the United Nations towards
delivering sustainable development. It is a further outcome of the UNCED/ Rio Earth Summit of
1992.
Agenda 21 is a dynamic programme of actions, objectives, activities and means of implementation
covering a range of environment, development and social issues. The programme of actions is to be
carried out by various actors ‘according to the different situations, capacities and priorities of
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countries and regions in full respect of all the principles contained in the Rio Declaration on
Environment and Development’ (United Nations Sustainable Development, 1992, S.1.6). In the area
of natural resources, Agenda 21 specifically refers to the protection of seas and coastal areas. It is
acknowledged that the marine environment i.e. the oceans, seas and adjacent coastal areas, forms
‘an integrated whole’ that is an essential component of the global ecosystem and is a positive
contribution to sustainable development (United Nations Sustainable Development, 1992, S.17.1).
Agenda 21 recommends new approaches to marine and coastal area management and development
at all levels that is integrated in content and ‘precautionary and anticipatory in ambit’, as set out in
the following programme areas:








Integrated management and sustainable development of coastal areas, including exclusive
economic zones;
Marine environmental protection;
Sustainable use and conservation of marine living resources of the high seas;
Sustainable use and conservation of marine living resources under national jurisdiction;
Addressing critical uncertainties for the management of the marine environment and
climate change;
Strengthening international, including regional, cooperation and coordination; and
Sustainable development of small islands. (United Nations Sustainable Development, 1992,
S.17.1).

The Agenda 21 process has highlighted the importance of integration between environment and
development and integration among sectors, in particular, oceans and coastal management and
integration among different territorial regions.
Aarhus Convention
The United Nations Economic Commission for Europe (UNECE) Convention on Access to Information,
Public Participation in Decision-Making and Access to Justice in Environmental Matters was adopted
on 25 June 1998 in the Danish city of Aarhus (Århus) at the Fourth Ministerial Conference as part of
the ‘Environment for Europe’ process and entered into force on 30 October 2001.
The Aarhus Convention brought about the provision of a number of rights of the public (individuals
and their associations) in relation to the environment. The Parties to the Convention are required to
make the necessary provisions so that public authorities (at national, regional or local level) will
contribute to these rights to become effective. The Convention enables:




the right of everyone to receive environmental information that is held by public authorities
(‘access to environmental information’). This can include information on the state of the
environment, but also on policies or measures taken, or on the state of human health and
safety where this can be affected by the state of the environment. Applicants are entitled to
obtain this information within one month of the request and without having to say why they
require it. In addition, public authorities are obliged, under the Convention, to actively
disseminate environmental information in their possession;
the right to participate in environmental decision-making. Arrangements are to be made by
public authorities to enable the public affected and environmental non-governmental
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organisations to comment on, for example, proposals for projects affecting the environment,
or plans and programmes relating to the environment, these comments to be taken into due
account in decision-making, and information to be provided on the final decisions and the
reasons for it (‘public participation in environmental decision-making’);
the right to review procedures to challenge public decisions that have been made without
respecting the two aforementioned rights or environmental law in general (‘access to
justice’) (European Commission, 2014).

Lisbon Agenda
The Lisbon Agenda (2000-2010) was intended to provide a policy and institutional framework,
principally concerned with stimulating economic growth and jobs. One of the aims of the Lisbon
Agenda was ‘to help develop international measures to preserve and improve the quality of the
environment and the sustainable management of global natural resources, in order to ensure
sustainable development’ (European Union, 2007) . While the Lisbon Agenda was to address
economic, social and environmental matters in parallel, it was contended that in practice the Agenda
was actually heavily based on economic growth with social cohesion and environmental
responsibility becoming ‘marginal and secondary’. Moreover, it was suggested that ‘a market-based
framework was being promoted, involving and resting on low ecological consciousness’ (Kidd et al.,
2011, p. 83).
Recommendation on Integrated Coastal Zone Management, 2002
In 2002 the European Parliament and Council published the Recommendation on Integrated Coastal
Zone Management (ICZM) which was adopted by the fifteen Member States of the EU. The
Recommendation proposed that Member States should develop a national strategy to implement
ICZM. The Recommendation, a non-binding instrument nevertheless resulted in many of the
Member States of North West Europe producing national ICZM strategies however, Ireland was not
one of them (O'Hagan and Ballinger, 2010). The Recommendation promotes integration across
sectors and levels of governance, as well as a participatory and knowledge-based approach to
coastal management. The Recommendation includes a set of principles defining the essential
characteristics of ICZM which are included in Table C, Appendix 2.
The ICZM principles, similar to those endorsed at the UNCHE and UNCED and addressed at the CBD
and CCC recognise the need for a sound scientific basis concerning the evolution of the coastal zone
but in addition require an adaptive management approach that can facilitate adjustment as
problems and knowledge develop (Principle 3). Principle 7 recommends the support and
involvement of relevant administrative bodies at national, regional and local level (i.e. ‘vertical’
integration) between which appropriate links should be established or maintained with the aim of
improved coordination across the various existing policies (i.e. ‘horizontal’ integration). It is also
advised that partnerships are formed between regional and local authorities when appropriate. This
collaborative approach to administration is an important consideration in the development of our
own IEM principles.

49

Other related Conventions
RAMSAR Convention on Wetlands of International Importance, 1971
The Convention on Wetlands of International Importance especially as Waterfowl Habitat (Ramsar
Convention or Wetlands Convention) was adopted in 1971 and covers all aspects of wetland
conservation and wise use. The Convention has three main 'pillars' of activity: the designation of
wetlands of international importance as Ramsar sites; the promotion of the wise-use of all wetlands
in the territory of each country; and international co-operation with other countries to further the
wise-use of wetlands and their resources. In Ireland the majority of Ramsar sites are legally
protected as Special Areas of Conservation (SACs) and/or Special Protection Areas (SPAs) or Natural
Heritage Areas (Flannery et al., 2013). The protection and conservation of important wetland
habitats will be a fundamental consideration in the development of our own IEM principles given
their contribution to the special character of estuarine and coastal areas as well as their legally
protected status.
The Bern and Bonn Conventions on the conservation of species and habitats
The Convention on the Conservation of European Wildlife and Natural Habitats (the Bern
Convention) was adopted in 1979. The principal aims of the Convention are to ensure conservation
and protection of wild plant and animal species and their natural habitats and are implemented by
both the Convention on Biological Diversity and the EU Birds and Habitats Directives.
The Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention) was
adopted in 1979. The main aim is to conserve migratory species and their habitats by providing strict
protection for endangered migratory species including cetaceans and water birds. Its provisions are
implemented through the Birds Directive and the Habitats Directive.
The protection and conservation of internationally designated estuarine and coastal species and
habitats will be a primary consideration in the development of our own IEM principles with regards
to preserving the integrity and character of the ecosystem structure and the dynamic relationship
within species, among species and between species and their environment; as well as the legal
obligation to ensure their protection and conservation.
OSPAR Convention, 1992
The Convention for the Protection of the Marine Environment of the North-East Atlantic (The OSPAR
Convention) was adopted in 1992 and intends to provide a comprehensive and simplified approach
to addressing all sources of pollution which might affect the maritime area, and all matters relating
to the protection of the marine environment. The Convention includes measures and programmes
including the identification of ecological quality objectives for the North Sea; development of lists of
species and habitats in need of protection; identification and selection of marine protected areas;
and the prevention and control of adverse impacts from human activities. Included within the
Convention also are a number of principles and approaches to environmental protection including:
the precautionary principle; the polluter pays principle; the best available technology principle; and
the best environmental practice principle (Flannery et al., 2013) . These principles mirror those
advocated at the Rio Earth Summit and will be integral in supporting integrated management.
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Table A: Questions to determine suitability of the preliminary principles of IEM

Questions to determine suitability of the preliminary principles of IEM
Ecologically sustainable
1. Is there a principle which seeks to maintain the natural system by protecting
the ecological carrying capacity and ecosystem structure and functioning?
Economically viable
2. Is there a principle to support the provision of adequate funding to prevent
environmental damage and, when it happens, to recover or restore areas i.e. the
‘polluter-pays-principle? Will this principle help the marine system to deliver
economic needs?
Technologically feasible
3. Is there a principle supporting access to the right science and technologies to
prevent environmental damage or remediate it once it has occurred i.e. best
available technologies?
Socially
4. Is there a principle which seeks to raise awareness of the societal benefits of a
desirable/tolerable
clean and managed marine environment? Is there a principle which
acknowledges the ability of the sea to assimilate or support its demands, what
might be termed the societal carrying capacity? Will this principle or another
support cost-effective approaches and consult and engage with the public, NGOs
and all stakeholders?
Legally permissible
5. Is there a principle to help management align with international treaties,
agreements, regional seas approaches, directives, national laws and regulations
which provide the enabling legislation for adopting wider legal control? Is there a
principle to help achieve the internationally recognised principles - ecologically
sustainable development and the principle of inter-generational equity; the
precautionary principle; the conservation of biological diversity and ecological
integrity; the economic valuation of environmental factors and the polluter
pays principle; waste minimisation, and public participation?
Administratively
6. Is there a principle ensuring that statutory bodies are interlinked at
achievable
international/regional/national levels i.e. ‘vertical’ integration, and across and
between the various sectors and stakeholder groups i.e. ‘horizontal’ coordination
and integration?
Politically expedient
7. Is there a principle to distinguish if politics is leading or following society and/
or determine if there are differences in fundamental philosophy usually between
the centre left/centre right political spectrum and/ or between society and
business dominated systems?
Ethically defensible
8. Is there a principle to ensure that the ethics and morals of any sustainable
(morally correct)
solutions are considered?
Culturally inclusive
9. Is there a principle to ensure that marine/ coastal and estuarine management
actions are accepted or tolerated by society and there is an increasing
stakeholder input in decision-making? For example, historical rights of local
population
Effectively communicable 10. Is there a principle supporting communication between all the stakeholders
and, in particular, helping to achieve ‘vertical’ and ‘horizontal’ integration? Will
the principle help to communicate science and projected management outcomes
to allow better decision-making?
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Table B: Criteria test results for the suitability of the preliminary Principles of IEM

Questions to determine suitability of the preliminary principles of IEM (based on
Elliott’s ‘tenets’)

Response
(Y/N)

Relevant
Principle

Comments/ revisions required

Ecologically
sustainable

1. Is there a principle which seeks to maintain the natural
system by protecting the ecological carrying capacity and
ecosystem structure and functioning?

Y

P6

Economically viable

2. Is there a principle to support the provision of adequate
funding to prevent environmental damage and, when it
happens, to recover or restore areas i.e. the ‘polluter-paysprinciple? Will this principle help the marine system to deliver
economic needs?
3. Is there a principle supporting access to the right science
and technologies to prevent environmental damage or
remediate it once it has occurred i.e. best available
technologies?
4. Is there a principle which seeks to raise awareness of the
societal benefits of a clean and managed marine environment?
Is there a principle which acknowledges the ability of the sea to
assimilate or support its demands, what might be termed the
societal carrying capacity? Will this principle or another support
cost-effective approaches and consult and engage with the
public, NGOs and all stakeholders?

Y

P9 & P11

P5 (now P6) may be too vague and
needs to be more explicit in wording. In
consultation with the Steering Group, a
new principle (P5) will be included to
ensure conservation of ecosystem
structure, functioning and resilience. NB.
New numbering system
Maybe include reference to funding within
P8.

Y

P8

Maybe include reference to BAT and
evidence based reasoning.

Y

P1, P7,
P12 & P13

P1 relates to sustainability only. Revise
to incorporate the benefits of a managed
ecosystem. P6 relates to holistic
management which should ensure cost
effectiveness through efficiency and coordination.

Technologically
feasible

Socially
desirable/tolerable
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Questions to determine suitability of the preliminary principles of IEM (based on
Elliott’s ‘tenets’)

Response
(Y/N)

Relevant
Principle

Comments/ revisions required

Legally permissible

5. Is there a principle to help management align with
international treaties, agreements, regional seas approaches,
directives, national laws and regulations which provide the
enabling legislation for adopting wider legal control? Is there a
principle to help achieve the internationally recognised
principles - ecologically sustainable development and the
principle of inter-generational equity; the precautionary
principle; the conservation of biological diversity and
ecological integrity; the economic valuation of
environmental factors and the polluter pays principle;
waste minimisation, and public participation?
6. Is there a principle ensuring that statutory bodies are
interlinked at international/regional/national levels i.e. ‘vertical’
integration, and across and between the various sectors and
stakeholder groups i.e. ‘horizontal’ coordination and
integration?
7. Is there a principle to distinguish if politics is leading or
following society and/ or determine if there are differences in
fundamental philosophy usually between the centre left/centre
right political spectrum and/ or between society and business
dominated systems?

Y

P1, P6, P7,
P8, P9,
P10, P11,
P12, P14 &
P15

A number of principles address the
legalities of IEM. In particular, P13 & P14
allow for flexibility wherever there is a
recognised need to incorporate new
legislation or good practice.

Y

P7 & P12

No further revisions.

N

None

8. Is there a principle to ensure that the ethics and morals of
any sustainable solutions are considered?

Y

P3, P4 &
P12

Politics should both lead and follow
society e.g. governments need to lead the
way in endorsing a climate change
agenda based on scientific evidence. On
the other hand, society may influence
local politics in terms of conservation and/
or protection of non-internationally
designated sites. Therefore we do not
see the benefit or need to have a specific
principle examining the philosophy of
politics. However if one is required in the
future to assist with IEM, then P13 & P14
allow for flexibility.
No further revisions.

Administratively
achievable

Politically expedient

Ethically defensible
(morally correct)
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Questions to determine suitability of the preliminary principles of IEM (based on
Elliott’s ‘tenets’)

Response
(Y/N)

Relevant
Principle

Comments/ revisions required

Culturally inclusive

Y

P3, P4 &
P12

No further revisions.

Y

P8 & P13

No further revisions.

Effectively
communicable

9. Is there a principle to ensure that marine/ coastal and
estuarine management actions are accepted or tolerated by
society and there is an increasing stakeholder input in decisionmaking? For example, historical rights of local population
10. Is there a principle supporting communication between all
the stakeholders and, in particular, helping to achieve ‘vertical’
and ‘horizontal’ integration? Will the principle help to
communicate science and projected management outcomes to
allow better decision-making?

Table C: International Agreements and Environmental Protocols relevant to Estuarine and Coastal Management
UN Conference on Human Environment 1972
P1. Man has the fundamental right to freedom, equality and adequate conditions of life, in an environment of a quality that permits a life of dignity and wellbeing, and he bears a solemn responsibility to protect and improve the environment for present and future generations.
In this respect, policies promoting or perpetuating apartheid, racial segregation, discrimination, colonial and other forms of oppression and foreign domination
stand condemned and must be eliminated.
P2. The natural resources of the earth, including the air, water, land, flora and fauna and especially representative samples of natural ecosystems, must be
safeguarded for the benefit of present and future generations through careful planning or management, as appropriate.
P3. The capacity of the earth to produce vital renewable resources must be maintained and, wherever practicable, restored or improved.
P4. Man has a special responsibility to safeguard and wisely manage the heritage of wildlife and its habitat, which are now gravely imperilled by a combination of
adverse factors. Nature conservation, including wildlife, must therefore receive importance in planning for economic development.
P5. The non-renewable resources of the earth must be employed in such a way as to guard against the danger of their future exhaustion and to ensure that
benefits from such employment are shared by all mankind.
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P6. The discharge of toxic substances or of other substances and the release of heat, in such quantities or concentrations as to exceed the capacity of the
environment to render them harmless, must be halted in order to ensure that serious or irreversible damage is not inflicted upon ecosystems. The just struggle
of the peoples of all countries against pollution should be supported.
P7. States shall take all possible steps to prevent pollution of the seas by substances that are liable to create hazards to human health, to harm living resources
and marine life, to damage amenities or to interfere with other legitimate uses of the sea.
P8. Economic and social development is essential for ensuring a favourable living and working environment for man and for creating conditions on earth that are
necessary for the improvement of the quality of life.
P9. Environmental deficiencies generated by the conditions of under-development and natural disasters pose grave problems and can best be remedied by
accelerated development through the transfer of substantial quantities of financial and technological assistance as a supplement to the domestic effort of the
developing countries and such timely assistance as may be required.
P10. For the developing countries, stability of prices and adequate earnings for primary commodities and raw materials are essential to environmental
management since economic factors as well as ecological processes must be, taken into account.
P11. The environmental policies of all States should enhance and not adversely affect the present or future development potential of developing countries, nor
should they hamper the attainment of better living conditions for all, and appropriate steps should be taken by States and international organizations with a
view to reaching agreement on meeting the possible national and international economic consequences resulting from the application of environmental
measures.
P12. Resources should be made available to preserve and improve the environment, taking into account the circumstances and particular requirements of
developing countries and any costs which may emanate from their incorporating environmental safeguards into their development planning and the need for
making available to them, upon their request, additional international technical and financial assistance for this purpose.
P13. In order to achieve a more rational management of resources and thus to improve the environment, States should adopt an integrated and co-ordinated
approach to their development planning so as to ensure that development is compatible with the need to protect and improve environment for the benefit of
their population.
P14. Rational planning constitutes an essential tool for reconciling any conflict between the needs of development and the need to protect and improve the
environment.
P15. Planning must be applied to human settlements and urbanisation with a view to avoiding adverse effects on the environment and obtaining maximum
social economic and environmental benefits for all. In this respect projects which are designed for colonialist and racist domination must be abandoned.
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P16. Demographic policies which are without prejudice to basic human rights and which are deemed appropriate by Governments concerned should be applied
in those regions where the rate of population growth or excessive population concentrations are likely to have adverse effects on the environment of the human
environment and impede development.
P17. Appropriate national institutions must be entrusted with the task of planning, managing or controlling the environmental resources of States with a view to
enhancing environmental quality
P18. Science and technology, as part of their contribution to economic and social development, must be applied to the identification, avoidance and control of
environmental risks and the solution of environmental problems and for the common good of mankind.
P19. Education in environmental matters, for the younger generation as well as adults, giving due consideration to the underprivileged, is essential in order to
broaden the basis for an enlightened opinion and responsible conduct by individuals, enterprises and communities in protecting and improving the environment
in its full human dimension.
It is also essential that mass media of communications avoid contributing to the deterioration of the environment, but, on the contrary, disseminate information
of an educational nature on the need to protect and improve the environment in order to enable man to develop in every respect.
P20. Scientific research and development in the context of environmental problems, both national and multinational, must be promoted in all countries,
especially the developing countries. In this connexion, the free flow of up-to-date scientific information and transfer of experience must be supported and
assisted, to facilitate the solution of environmental problems; environmental technologies should be made available to developing countries in terms which
would encourage their wide dissemination without constituting an economic burden on the developing countries.
P21. States have, in accordance with the Charter of the United Nations and the principles of international law, the sovereign right to exploit their own resources
pursuant to their own environmental policies, and the responsibility to ensure that activities within their jurisdiction or control do not cause damage to the
environment of other States or of areas beyond the limits of national jurisdiction.
P22. States shall co-operate to develop further the international law regarding liability and compensation for the victims of pollution and other environmental
damage caused by activities within the jurisdiction or control of such States to areas beyond their jurisdiction
P23. Without prejudice to such criteria as may be agreed upon by the international community, or to standards which will have to be determined nationally it
will be essential in all cases to consider the systems of values prevailing in each country, and the extent of the applicability of standards which are valid for the
most advanced countries but, which may be inappropriate and of unwarranted social cost for the developing countries.
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P24. International matters concerning the protection and improvement of the environment should be handled in a co-operative spirit by all countries, big and
small, on an equal footing. Co-operation through multilateral or bilateral arrangements or other appropriate means is essential to effectively control, prevent,
reduce and eliminate adverse environmental effects resulting from activities conducted in all spheres, in such a way that due account is taken of the sovereignty
and interests of all States.
P25. States shall ensure that international organisations play a co-ordinated, efficient and dynamic role for the protection and improvement of the environment.
P26. Man and his environment must be spared the effects of nuclear weapons and all other means of mass destruction. States must strive to reach prompt
agreement, in the relevant international organs, on the elimination and complete destruction of such weapons.
UN Conference on Environment and Development (Rio Earth Summit 1992)
P1. Human beings are at the centre of concerns for sustainable development. They are entitled to a healthy and productive life in harmony with nature.
P2. States have, in accordance with the Charter of the United Nations and the principles of international law, the sovereign right to exploit their own resources
pursuant to their own environmental and developmental policies, and the responsibility to ensure that activities within their jurisdiction or control do not cause
damage to the environment of other States or of areas beyond the limits of national jurisdiction.
P3. The right to development must be fulfilled so as to equitably meet developmental and environmental needs of present and future generations.
P4. In order to achieve sustainable development, environmental protection shall constitute an integral part of the development process and cannot be
considered in isolation from it.
P5. All States and all people shall cooperate in the essential task of eradicating poverty as an indispensable requirement for sustainable development, in order to
decrease the disparities in standards of living and better meet the needs of the majority of the people of the world.
P6. The special situation and needs of developing countries, particularly the least developed and those most environmentally vulnerable, shall be given special
priority. International actions in the field of environment and development should also address the interests and needs of all countries.
P7. States shall cooperate in a spirit of global partnership to conserve, protect and restore the health and integrity of the Earth's ecosystem. In view of the
different contributions to global environmental degradation, States have common but differentiated responsibilities. The developed countries acknowledge the
responsibility that they bear in the international pursuit to sustainable development in view of the pressures their societies place on the global environment and
of the technologies and financial resources they command.
P8. To achieve sustainable development and a higher quality of life for all people, States should reduce and eliminate unsustainable patterns of production and
consumption and promote appropriate demographic policies.
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P9. States should cooperate to strengthen endogenous capacity-building for sustainable development by improving scientific understanding through exchanges
of scientific and technological knowledge, and by enhancing the development, adaptation, diffusion and transfer of technologies, including new and innovative
technologies.
P10. Environmental issues are best handled with participation of all concerned citizens, at the relevant level. At the national level, each individual shall have
appropriate access to information concerning the environment that is held by public authorities, including information on hazardous materials and activities in
their communities, and the opportunity to participate in decision-making processes. States shall facilitate and encourage public awareness and participation by
making information widely available. Effective access to judicial and administrative proceedings, including redress and remedy, shall be provided.
P11. States shall enact effective environmental legislation. Environmental standards, management objectives and priorities should reflect the environmental and
development context to which they apply. Standards applied by some countries may be inappropriate and of unwarranted economic and social cost to other
countries, in particular developing countries.
P12. States should cooperate to promote a supportive and open international economic system that would lead to economic growth and sustainable
development in all countries, to better address the problems of environmental degradation. Trade policy measures for environmental purposes should not
constitute a means of arbitrary or unjustifiable discrimination or a disguised restriction on international trade.
Unilateral actions to deal with environmental challenges outside the jurisdiction of the importing country should be avoided. Environmental measures
addressing transboundary or global environmental problems should, as far as possible, be based on an international consensus.
P13. States shall develop national law regarding liability and compensation for the victims of pollution and other environmental damage. States shall also
cooperate in an expeditious and more determined manner to develop further international law regarding liability and compensation for adverse effects of
environmental damage caused by activities within their jurisdiction or control to areas beyond their jurisdiction.
P14. States should effectively cooperate to discourage or prevent the relocation and transfer to other States of any activities and substances that cause severe
environmental degradation or are found to be harmful to human health.
P15. In order to protect the environment, the precautionary approach shall be widely applied by States according to their capabilities. Where there are threats of
serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental
degradation.
P16. National authorities should endeavour to promote the internalisation of environmental costs and the use of economic instruments, taking into account the
approach that the polluter should, in principle, bear the cost of pollution, with due regard to the public interest and without distorting international trade and
investment.
P17. Environmental impact assessment, as a national instrument, shall be undertaken for proposed activities that are likely to have a significant adverse impact
on the environment and are subject to a decision of a competent national authority.
58

P18. States shall immediately notify other States of any natural disasters or other emergencies that are likely to produce sudden harmful effects on the
environment of those States. Every effort shall be made by the international community to help States so afflicted.
P19. States shall provide prior and timely notification and relevant information to potentially affected States on activities that may have a significant adverse
transboundary environmental effect and shall consult with those States at an early stage and in good faith.
P20. Women have a vital role in environmental management and development. Their full participation is therefore essential to achieve sustainable
development.
P21. The creativity, ideals and courage of the youth of the world should be mobilized to forge a global partnership in order to achieve sustainable development
and ensure a better future for all.
P22. Indigenous people and their communities and other local communities have a vital role in environmental management and development because of their
knowledge and traditional practices. States should recognize and duly support their identity, culture and interests and enable their effective participation in the
achievement of sustainable development.
P23. The environment and natural resources of people under oppression, domination and occupation shall be protected.
P24. Warfare is inherently destructive of sustainable development. States shall therefore respect international law providing protection for the environment in
times of armed conflict and cooperate in its further development, as necessary.
P25. Peace, development and environmental protection are interdependent and indivisible.
P26. States shall resolve all their environmental disputes peacefully and by appropriate means in accordance with the Charter of the United Nations.
P27. States and people shall cooperate in good faith and in a spirit of partnership in the fulfilment of the principles embodied in this Declaration and in the
further development of international law in the field of sustainable development.
Convention on Climate Change 1992
P1. The Parties should protect the climate system for the benefit of present and future generations of humankind, on the basis of equity and in accordance with
their common but differentiated responsibilities and respective capabilities. Accordingly, the developed country Parties should take the lead in combating
climate change and the adverse effects thereof.
P2. The specific needs and special circumstances of developing country Parties, especially those that are particularly vulnerable to the adverse effects of climate
change, and of those Parties, especially developing country Parties, that would have to bear a disproportionate or abnormal burden under the Convention,
should be given full consideration.
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P3. The Parties should take precautionary measures to anticipate, prevent or minimize the causes of climate change and mitigate its adverse effects. Where
there are threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for postponing such measures, taking into
account that policies and measures to deal with climate change should be cost-effective so as to ensure global benefits at the lowest possible cost. To achieve
this, such policies and measures should take into account different socio-economic contexts, be comprehensive, cover all relevant sources, sinks and reservoirs
of greenhouse gases and adaptation, and comprise all economic sectors. Efforts to address climate change may be carried out cooperatively by interested
Parties.
P4. The Parties have a right to, and should, promote sustainable development. Policies and measures to protect the climate system against human-induced
change should be appropriate for the specific conditions of each Party and should be integrated with national development programmes, taking into account
that economic development is essential for adopting measures to address climate change.
P5. The Parties should cooperate to promote a supportive and open international economic system that would lead to sustainable economic growth and
development in all Parties, particularly developing country Parties, thus enabling them better to address the problems of climate change. Measures taken to
combat climate change, including unilateral ones, should not constitute a means of arbitrary or unjustifiable discrimination or a disguised restriction on
international trade.
Convention on Biological Diversity 1992
P1: The objectives of management of land, water and living resources are a matter of societal choices.
Different sectors of society view ecosystems in terms of their own economic, cultural and society needs. Indigenous peoples and other local communities living
on the land are important stakeholders and their rights and interests should be recognized. Both cultural and biological diversity are central components of the
ecosystem approach, and management should take this into account. Societal choices should be expressed as clearly as possible. Ecosystems should be managed
for their intrinsic values and for the tangible or intangible benefits for humans, in a fair and equitable way.
P2: Management should be decentralized to the lowest appropriate level.
Decentralized systems may lead to greater efficiency, effectiveness and equity. Management should involve all stakeholders and balance local interests with the
wider public interest. The closer management is to the ecosystem, the greater the responsibility, ownership, accountability, participation, and use of local
knowledge.
P3: Ecosystem managers should consider the effects (actual or potential) of their activities on adjacent and other ecosystems.
Management interventions in ecosystems often have unknown or unpredictable effects on other ecosystems; therefore, possible impacts need careful
consideration and analysis. This may require new arrangements or ways of organization for institutions involved in decision-making to make, if necessary,
appropriate compromises.
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P4: Recognizing potential gains from management, there is usually a need to understand and manage the ecosystem in an economic context. Any such
ecosystem-management programme should:
• Reduce those market distortions that adversely affect biological diversity;
• Align incentives to promote biodiversity conservation and sustainable use;
• Internalize costs and benefits in the given ecosystem to the extent feasible.
The greatest threat to biological diversity lies in its replacement by alternative systems of land use. This often arises through market distortions, which
undervalue natural systems and populations and provide perverse incentives and subsidies to favour the conversion of land to less diverse systems.
Often those who benefit from conservation do not pay the costs associated with conservation and, similarly, those who generate environmental costs (e.g.
pollution) escape responsibility. Alignment of incentives allows those who control the resource to benefit and ensures that those who generate environmental
costs will pay.
P5: Conservation of ecosystem structure and functioning, in order to maintain ecosystem services, should be a priority target of the ecosystem approach.
Ecosystem functioning and resilience depends on a dynamic relationship within species, among species and between species and their abiotic environment, as
well as the physical and chemical interactions within the environment. The conservation and, where appropriate, restoration of these interactions and processes
is of greater significance for the long-term maintenance of biological diversity than simply protection of species.
P6: Ecosystem must be managed within the limits of their functioning.
In considering the likelihood or ease of attaining the management objectives, attention should be given to the environmental conditions that limit natural
productivity, ecosystem structure, functioning and diversity. The limits to ecosystem functioning may be affected to different degrees by temporary,
unpredictable of artificially maintained conditions and, accordingly, management should be appropriately cautious.
P7: The ecosystem approach should be undertaken at the appropriate spatial and temporal scales.
The approach should be bounded by spatial and temporal scales that are appropriate to the objectives. Boundaries for management will be defined
operationally by users, managers, scientists and indigenous and local peoples. Connectivity between areas should be promoted where necessary. The ecosystem
approach is based upon the hierarchical nature of biological diversity characterized by the interaction and integration of genes, species and ecosystems.
P8: Recognising the varying temporal scales and lag-effects that characterize ecosystem processes, objectives for ecosystem management should be set for the
long term.
Ecosystem processes are characterized by varying temporal scales and lag-effects. This inherently conflicts with the tendency of humans to favour short-term
gains and immediate benefits over future ones.
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P9: Management must recognize the change is inevitable.
Ecosystems change, including species composition and population abundance. Hence, management should adapt to the changes. Apart from their inherent
dynamics of change, ecosystems are beset by a complex of uncertainties and potential "surprises" in the human, biological and environmental realms.
Traditional disturbance regimes may be important for ecosystem structure and functioning, and may need to be maintained or restored. The ecosystem
approach must utilize adaptive management in order to anticipate and cater for such changes and events and should be cautious in making any decision that
may foreclose options, but, at the same time, consider mitigating actions to cope with long-term changes such as climate change.
P10: The ecosystem approach should seek the appropriate balance between, and integration of, conservation and use of biological diversity.
Biological diversity is critical both for its intrinsic value and because of the key role it plays in providing the ecosystem and other services upon which we all
ultimately depend. There has been a tendency in the past to manage components of biological diversity either as protected or non-protected. There is a need for
a shift to more flexible situations, where conservation and use are seen in context and the full range of measures is applied in a continuum from strictly
protected to human-made ecosystems.
P11: The ecosystem approach should consider all forms of relevant information, including scientific and indigenous and local knowledge, innovations and
practices.
Information from all sources is critical to arriving at effective ecosystem management strategies. A much better knowledge of ecosystem functions and the
impact of human use is desirable. All relevant information from any concerned area should be shared with all stakeholders and actors, taking into account, inter
alia, any decision to be taken under Article 8(j) of the Convention on Biological Diversity. Assumptions behind proposed management decisions should be made
explicit and checked against available knowledge and views of stakeholders.
P12: The ecosystem approach should involve all relevant sectors of society and scientific disciplines.
Most problems of biological-diversity management are complex, with many interactions, side-effects and implications, and therefore should involve the
necessary expertise and stakeholders at the local, national, regional and international level, as appropriate.
Integrated Coastal Zone Management - Recommendation
P1: A broad overall perspective (thematic and geographic) which will take into account the interdependence and disparity of natural systems and human
activities with an impact on coastal areas;
P2: A long-term perspective which will take into account the precautionary principle and the needs of present and future generations;
P3: Adaptive management during a gradual process which will facilitate adjustment as problems and knowledge develop. This implies the need for a sound
scientific basis concerning the evolution of the coastal zone;
P4: Local specificity and the great diversity of European coastal zones, which will make it possible to respond to their practical needs with specific solutions and
flexible measures;
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P5: Working with natural processes and respecting the carrying capacity of ecosystems, which will make human activities more environmentally friendly, socially
responsible and economically sound in the long run;
P6: Involving all the parties concerned (economic and social partners, the organisations representing coastal zone residents, non-governmental organisations
and the business sector) in the management process, for example by means of agreements and based on shared responsibility;
P7: Support and involvement of relevant administrative bodies at national, regional and local level between which appropriate links should be established or
maintained with the aim of improved coordination of the various existing policies. Partnership with and between regional and local authorities should apply
when appropriate;
P8: Use of a combination of instruments designed to facilitate coherence between sectoral policy objectives and coherence between planning and management.
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