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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 EMMP 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 Estuary and 

Dublin Bay; 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.  

Working Paper I (Integrated Environmental Management: A Review of the Concept) highlighted 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, particularly in relation to estuarine and coastal environments. Working Paper II emphasised 

the current and overly complex legislative and regulatory context underpinning the management of 

the marine environment. In Ireland, the approach so far to estuarine, coastal and marine 

management has been fragmented and mainly sectoral. However, with policy becoming more 

integrated at a European level, there is potential for the Irish Government to endorse a more holistic 

approach with the emergence of new coastal and marine legislation under the MSP Directive and 

the pending Draft Foreshore Bill. 

http://www.qub.ac.uk/research-centres/TheInstituteofSpatialandEnvironmentalPlanning/Impact/CurrentResearchProjects/IntegratedEnvironmentalManagementandMonitoringSystem/
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IMMERSE seeks to 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, 

governance structures 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 on the outcomes of the case studies, critical evaluation 

and best practice, the framework will be refined and then replicated island-wide.   

The purpose of this document, Working Paper III (Development of the IMMERSE proposed 

framework of EMMS), is to build on the findings of Working Papers I and II and devise a proposed 

framework of integrated environmental management and monitoring for estuarine and coastal 

ecosystems (EMMS).   

The main objectives of Working Paper III are to provide the following:  

• Using the Principles of IEM developed in Working Paper I and the review of current 

governance and institutional arrangements in Working Paper II, establish the type of 

integrated framework required for the management and monitoring of estuarine and 

coastal ecosystems in Ireland; 

• Based on examples of IEM, outline a pilot process which incorporates common and 

relevant steps from each of the integrated practices; 

• Critically review how each of the steps of the integrated practices could help to deliver 

integrated management within an Irish context; 

• Evaluate a number of international case studies of integrated estuarine and coastal 

management in terms of the processes involved and use these findings to further shape 

the pilot process for Ireland; and 

• Develop a set of essential and desirable criteria to test the likely performance and 

robustness of the proposed framework of EMMS.  

Following the publication of this Working Paper the next stage of the project (Stage 2: Data 

Gathering and User Engagement) will result in the publication of subsequent fourth and fifth 

working papers.  These 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 proposed framework piloted 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 specific 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 

 

 

http://bit.ly/IMMERSE
mailto:ckelly16@qub.ac.uk
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1. Introduction  
The long term health and sustainable use of estuaries and coasts is the main goal of any ecosystem 

based management and monitoring system. By their very nature estuaries and coasts give rise to 

some of the most productive and ecologically rich habitats in the world. As a consequence, estuaries 

and coasts are highly valued as economic, social ecological assets.   

Due to their distinctive composition, dynamic physical regime and various uses, the management of 

estuaries and coasts demands an integrated approach which enables man and nature to co-exist in a 

sustainable manner (McLusky & Elliott, 2004). Such an approach should take into account estuarine 

and coastal functioning, users and uses and the effects of these on the ecosystem. A multi-sectoral, 

multi-organisational, multi-effects, multi-user, multi-use approach is required. As highlighted in 

Working Papers I and II, the management of estuaries and coasts is complex and framed by a 

complicated set of governance arrangements. These challenges relate to costs, data and 

information, technology, capacity, scale, consistency and institutional constraints. This is a 

longstanding problem whereby institutional difficulties associated with managing natural resources 

have been previously highlighted as being ‘more aggravating and intractable than the scientific and 

technical problems’ (Cairns & Crawford, 1991, p.6). It has been contended that fragmentation of 

responsibilities and authorities can induce ‘destructive competition as opposed to cooperation’ 

which can impede successful management of natural resources (Kim et al.,2015, p.379).  

In addition, the complexities associated with estuarine and coastal ecosystems can also lead to 

conditions of uncertainty and unknowns which also present their own challenge for the design and 

management of governance systems.  

The management of Irish estuaries and coasts is currently conducted in a fragmented manner. There 

is no national policy for integrated estuarine and coastal management or marine spatial planning.  

There is no single marine body with overall responsibility for Irish estuaries and coasts.  As discussed 

in Working Paper II, there are currently at least thirty-four different government departments, 

agencies and bodies with responsibility for estuarine, coastal and marine management across 

different territorial scales. Continuing with this fragmented approach may result in conflicts or in 

complementarities among social, economic and environmental objectives being given little 

consideration; with the result that many of the activities are constrained and overall environmental 

quality, or economic growth is hampered. Any ambiguity or contested responsibilities, particularly 

policy voidance, may result in ineffective action (Mostert, 2015).   

Integrated environmental management (IEM) is one 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. Similarly, it is acknowledged that 

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 (Margerum, 2011). Nonetheless, 

continuing to operate within a policy vacuum and in an ad hoc manner will only serve to exacerbate 

the situation in the longer term. Therefore an integrated approach guided by a set of robust 

principles, could help steer sustainable estuarine and coastal ecosystem management.     
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Principles of IEM providing the foundations of a proposed framework of EMMS 

A set of 15 principles of IEM were devised in Working Paper I and are essentially the characteristics 

of integrated, successful and sustainable estuarine and coastal ecosystem management. These 

principles are interlinked and self-reinforcing. This reflects the inter-relationship and multifaceted 

nature of the human and natural systems within the estuarine and coastal ecosystem. 

Working Paper II illustrated that the current fragmented governance arrangements and lack of 

integrated policy for estuarine and coastal management are perhaps sub-optimum. If continued, this 

sectoral approach may result in adverse inter-connected and cumulative impacts. Bearing this in 

mind, a proposed framework based on the principles of IEM has the potential to guide an integrated 

approach to estuarine and coastal management which is equitable and fair; cross-sectoral and 

interdependent; holistic and informed; precautionary and safeguarding; fully consulted and 

communicated; adaptive and flexible; and based around the ethos of delivering sustainable 

development. Working on this foundation, the proposed framework can then be constructed around 

a review of integrated processes and their application within international case studies in the 

following section. The proposed framework should therefore ensure: more effective compliance 

with existing regulations; cost effectiveness; the development of synergies; effective stakeholder 

engagement; improved ecosystem status; and the management of cumulative impacts.  

Proposed Framework of Evaluation  

The proposed framework of EMMS will be the first developed for Irish estuarine and coastal areas. 

Therefore it is imperative to test the robustness and rigour of the proposed framework before being 

piloted in the Shannon Estuary and Dublin Bay. The Principles of IEM can be used again in this 

instance, along with a set of essential and desirable criteria, to evaluate the proposed framework of 

EMMS.  

Once a process is applied, it should also be regularly evaluated over time to determine the extent to 

which it is meeting its goals or how successful it is. The evaluation process may be a continuous, 

ongoing activity in which measures of performance are acquired and compared with the framework 

principles, goals and objectives. This might entail monitoring and assessing ‘achievement against 

some predetermined criteria, usually a set of standards or management goals and objectives’ (Ehler, 

2014, p. ix). Evaluative criteria and indicators will be developed based on experience from the case 

studies. However, whilst it is acknowledged that one size does not fit all, with experimentation, 

innovation and evaluation a framework can be tailored in consultation with stakeholders and 

applied within a particular case study area.  

Evaluation of any process is a fundamental step which will allow for adaptation where required, 

particularly to incorporate various types of change within the estuarine and coastal environment 

such as environmental change, changes in political priorities, new economic realities, new 

knowledge and the experience gained from the practice of emerging paradigms such as ecosystem 

based management (Douvere & Ehler, 2011; Kelly et al., 2014; Olsen et al., 2011).  Monitoring and 

evaluation will therefore be an integral part of any proposed framework.    
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2. Review of integrated management processes related to estuarine and 

coastal ecosystems  
To develop a proposed framework of integrated EMMS for Irish estuarine and coastal ecosystems a 

number of examples of integrated approaches have been reviewed which specifically relate to the 

character of estuaries and coasts. Each of the processes are appraised in terms of aims and 

objectives, applicability and relevance to an Irish framework of EMMS. Ultimately, an integrated 

EMMS will aim to achieve multiple objectives by overcoming current fragmentation caused by 

sectoral management and should therefore be carried out as a management ‘process’ rather than a 

one-off plan.  

2.1 Integrated Process Review 

A number of integrated processes relevant to estuarine and coastal management have been 

summarised in terms of the aims and goals, different stages and individual steps involved in the 

process, technical relevance and key sources of information. The processes examined include: 

environmental management; integrated environmental management (IEM); integrated water 

resource management (IWRM); integrated coastal zone management (ICZM); ecosystem based 

management (EBM); integrated ecosystem assessment (IEA) and marine spatial planning (MSP). The 

summary of integrated approaches is included in Table 1 with a more detailed review included in 

Appendix 1a.   

Summary of Integrated Processes 

The process review shows that over the years both integrated environmental and coastal 

management have become more focused by specifying detailed steps and actions required. Where 

processes started out being relatively generic in terms of steps and actions required; for example in 

environmental management, IEM, IWRM and ICZM, they have since become more targeted and 

technical to reflect the character and problems associated with the particular ecosystem i.e. with the 

processes of IEA, EBM and MSP. Prescribed requirements for a more robust and integrated approach 

include administrative and financial support; definition of scale and extent; knowledge and 

information requirements; use of indicators, thresholds and targets; as well as the usual plan-

making, implementation, monitoring, evaluation and adaptation stages. Please refer to Appendix 1a 

for more detail on the various stages, steps and requirements involved in integrated management.   

 

 

 

 

 

 

 



Integrated Processes Description Aims/ Goals Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9 Stage 10 Relevance  Considerations Key Sources 

Environmental 

Management

Environmental management is a 

field of study dedicated to 

understanding human-

environment interactions and the 

application of science and 

common sense to solving 

problems (Barrow, 1999).

Goals: 

• The prevention and 

resolution of environmental 

problems;

• Establishing limits;

• Establishing and nurturing 

institutions that effectively 

support environmental 

research, monitoring and 

management;

• Warning of threats and 

identifying opportunities;

• Sustaining and, if possible 

improving, existing resources;

• Where possible improving 

quality of life;

• Identifying new technology 

or policies that are useful 

(Barrow, 1999, p.18).  

Identifying need(s) 

and goal(s). Define 

problem(s). 

Determine 

Appropriate Action 

(likely to involve 

impact, hazard and 

risk assessment.

Draw up Plan Implementation 

(evaluate 

success)

Develop ongoing 

management 

Evaluate and 

adjust 

management 

Future 

environmental 

management 

Increasingly, stages 1, 2 and 3 are influenced by broad 

strategic policies and are accountable to public scrutiny 

(as is stage 5). Ideally, lessons learnt at every stage 

should be passed on to improve future environmental 

management - the evaluation of stages 4 and 5 is 

especially valuable for future management. At stage 1 

the public or a developer may not have a clear idea of 

needs or goals, so the environmental manager may need 

to establish these. 

Older references for this 

process which was popular in 

the 1990s

Barrow, 1999

'Coordinated control, direction or 

influence of all human activities in 

a defined environmental system 

to achieve and balance the 

broadest possible range of short 

and long term objectives' (Cairns 

and Crawford, 1991) 

IEM should make sustained 

use possible (Cairns and 

Crawford, 1991)

Identification of: 

a. The system 

limits 

b. The geographic 

boundaries etc.

c. History, present 

condition and 

alternative futures 

of the resource

Identification of: 

a. All organisations 

intending to use the 

resource

b. Uses, including 

episodic, by the 

general public 

c. Potential impacts 

of proposed uses 

outside the 

management area 

Inform all 

interested parties, 

including the 

general public, of 

the entire 

spectrum of 

organisations 

wishing to use the 

resource

Require each 

organisation 

proposing to use 

the resource to 

indicate how the 

proposed use 

would affect the 

resource

Send this 

information to all 

resource users – 

identify conflicting 

or damaging uses 

Use decision 

analysis or 

comparable 

techniques to 

resolve conflict 

situations, 

including 

activities not 

compatible 

with long-range 

sustainable use

Establish 

quality control 

conditions to 

ensure that the 

resource is not 

damaged by 

proposed uses

Implement 

monitoring 

programme 

to ensure that 

predetermine

d quality 

control 

conditions are 

being met. 

The first two steps in IEM are to be certain that each 

specific objective in resource use is understood not only 

by those charged with this use but by others as well.  

This includes organisations attempting to use the 

resource, legislators and the general public. Legislators 

may often have line items in different places in the 

budget that, in fact pit one organisation against another, 

even though both receive funding from the same source  

(Cairns and Crawford, 1991).   

Decision analysis can be used in 

resolving some of these 

conflicts and, more important, 

in identifying the issues that 

are likely to polarise opinion, 

often before opinions actually 

become polarised. 

Cairns and Crawford, 

1991

Integrated environmental 

management promotes a holistic 

view that requires looking at the 

full range of activities and 

programmes that affect a system 

or region and developing 

strategies for managing critical 

components and 

interrelationships' (Margerum and 

Born, 1995).

IEM requires participants to: 

• take a more inclusive view 

that considers the scope of 

environmental and human 

systems; 

• examine interconnections;

• identify common goals; and 

• selectively identify the key 

elements on which to focus 

attention. (Margerum and 

Born, 1995

Inclusive view Examination of 

interconnections 

Goal identification Reduction 

process

Interaction must occur at every stage, from the scoping 

process to strategy or plan development to 

implementation. The form of interaction will vary at 

different phases, but involving stakeholders throughout 

the process is important because power manifests itself 

during each phase. Interaction can generally be divided 

into two forms: with the general public; and with more 

directly affected stakeholders (Margerum and Born, 

1995).

Margerum and Born, 

1995.

Ecosystem Based 

Management (EBM)

‘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).

Act as a framework for 

balancing and integrating the 

three objectives of the 

Convention of Biological 

Diversity which relate to: 

• Conservation of biological 

diversity;

• The sustainable use of its 

components; and 

• Fair and equitable sharing of 

the benefits arising out of the 

utilisation of genetic 

resources (Kidd et al., 2011)

One of the most important aspects of EBM  is that it is 

fundamentally a place-based approach, where an 

ecosystem represents the place and EBM aims to 

manage each of the human uses within that place/ 

ecosystem at a scale that encompasses its impacts on 

marine and coastal ecosystem function, instead of scales 

defined by jurisdictional boundaries (UNEP, 2011)

Little practical advice is 

available to inform 

management authorities on 

how to select specific 

management measures to 

achieve EBM goals’(Levin et al. 

2009).   

European Commission, 

2013; UNEP, 2011; Kidd 

et al., 2011 

Table 1 - Summary of Integrated Processes 

Implementation Phase: Apply and Adapt 

EBM

• Monitor, evaluate, and adapt 

• Continue to communicate and educate 

• Secure sustainable financing for EBM 

implementation over time 

Planning Phase: Chart the EBM Process

• Assess the ecosystem 

• Evaluate EBM governance options, and create legal 

frameworks to support multi-sectoral management 

• Identify measurable objectives 

• Prioritise threats, evaluate management options, 

and examine trade-offs 

• Choose management strategies for EBM 

implementation

Visioning Phase: Establish a Foundation for EBM

• Identify target geographic area and key concerns 

• Build interest, expand participation, and create settings for sectors to come 

together 

• Develop a common understanding of the ecosystem 

• Take stock of existing management practices 

• Set overarching goals

Integrated 

Environmental 

Management (IEM)



Integrated Processes Description Aims/ Goals Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9 Stage 10 Relevance  Considerations Key Sources 

Integrated 

Ecosystem 

Assessment (IEA)

Provides an efficient, transparent 

means of summarising the status 

of ecosystem components, 

screening and prioritising 

potential risks, and evaluating 

alternative management 

strategies against a backdrop of 

environmental variability’(Levin et 

al., 2013)

IEAs provide a structured 

approach to ecosystem 

assessment and evaluation 

that serves as an integrative 

counterpart to single-species 

and single-sector assessments 

now applied in resource 

management (Samhouri et 

al.,2014)

Scope the IEA - 

specific ecosystem 

objectives and 

threats are 

identified.

Develop Ecosystem 

Indicators - Carefully 

selected indicators 

provide basis for 

assessment of status 

& trends in 

ecosystem state. 

Indicators may simply 

track the abundance 

of a single species 

(e.g. an endangered 

species). Often 

indicators will serve 

as proxies for 

ecosystem attributes 

of interest (e.g. 

resistance to change, 

resilience to 

perturbation, or 

maintenance of 

critical service 

functions). 

Develop EBM 

reference levels  - 

Ideally, historical 

measurements of 

selected indicators 

inform the 

establishment of 

target and 

threshold values 

of quantities 

relevant to 

management 

(e.g., maximum 

nutrient inputs, 

minimum stock 

size limits for 

fisheries and  

endangered 

species 

conservation).

Conduct Risk 

Analysis  - 

evaluates the risk 

to the indicators 

posed by human 

activities and 

natural 

processes. 

Evaluate 

management 

scenarios - using 

ecosystem 

modelling 

frameworks to 

evaluate the 

potential of 

different 

management 

strategies to 

influence the status 

of natural and 

human system 

indicators.

Monitoring and 

Evaluation - 

continued 

monitoring and 

assessment of 

ecosystem 

indicators. 

According to the review of IEAs in the US, eight further 

measures are recommended to be adopted by scientists, 

policy-makers and managers to enhance the use of IEAs 

in implementing EBM. These measures are as follows: 

1. engage with stakeholders, managers, and policy-

makers early, often, and continually; 

2. conduct rigorous human dimensions research; 

3. recognise the importance of transparently selecting 

indicators; 

4. set ecosystem targets to create a system of EBM 

accountability; 

5. establish a formal mechanism(s) for the review of IEA 

science; 

6. serve current management needs, but not at the 

expense of more integrative ocean management; 

7. provide a venue for EBM decision-making that takes 

full advantage of IEA products; and

8. embrace realistic expectations about IEA science and 

its implementation (Samhouri et al. 2013).

Relatively new process in US.  Nb. 

the following Integrative ideas:

• An IEA is hierarchical: all 

indicators, status assessments, 

risk analyses, and scenario 

evaluations must map back to the 

established ecosystem 

management goals. 

• IEAs must be considered an 

iterative process.

• The IEA is not prescriptive about 

analytical approaches. Because it 

is not prescriptive, an IEA can be 

implemented now, over a range of 

spatial and temporal scales, for a 

variety of ecosystem objectives. 

• An IEA is fundamentally cross-

sectoral i.e. IEAs address drivers, 

pressures, and impacts on 

ecosystem services that cross 

ecosystems, habitats, species, and 

human activities and institutions 

(Samhouri et al., 2013).

Levin et al.,2009; Levin 

et al., 2013; Samhouri 

et al.2013 

Integrated Water 

Resource 

Management 

(IWRM)

a process which promotes the co-

ordinated development and 

management of water, land and 

related resources, in order to 

maximise the resultant economic 

and social welfare in an equitable 

manner without compromising 

the sustainability of vital 

ecosystems’ (Global Water 

Partnership, 2000)

Integrated Water Resources 

Management is a cross-

sectoral policy approach, 

designed to replace the 

traditional, fragmented 

sectoral approach to water 

resources and management 

that has led to poor services 

and unsustainable resource 

use. IWRM is based on the 

understanding that water 

resources are an integral 

component of the ecosystem, 

a natural resource, and a 

social and economic good' 

(GWP, 2010) .

Establish status 

and overall goals

• Water resources 

issues 

• Goals and 

progress towards 

IWRM framework

• Recent 

international 

developments 

Build commitment to 

reform process 

• Political will

• Awareness 

• Multi stakeholder 

dialogue 

Analyse gaps 

• Water resources 

management 

functions required 

• Management 

potentials and 

constraints 

Prepare strategy 

and action plan 

• Enabling 

environment 

• Institutional 

roles 

• Management 

instruments 

• Links to 

national policies 

Build commitment 

to actions 

• Political adoption

• Stakeholder 

acceptance

• Identify financing 

Implement 

frameworks 

• IWRM 

framework 

• Framework 

for water 

infrastructure 

development

• Building 

capacity 

Monitor and 

evaluate 

progress 

• Indicators of 

progress 

towards IWRM 

and water 

infrastructure 

development 

framework

(GWP, 2010)

There is not one correct administrative model. The art of 

IWRM lies in selecting, adjusting and applying the right 

mix of these tools for a given situation. Agreeing on 

milestones and time-frames for completing the strategy 

is critical for success. Implementation may take place on 

a step-by-step basis, in terms of geographical scope and 

the sequence and timing of reforms. Scope, timing, and 

content of measures can be adjusted according to 

experience. This offers room for change, improvement 

and process adjustment, provided that the proper bases 

for sound decision making have been established. In 

developing a strategy and framework for change, it is 

important to recognize that the process of change is 

unlikely to be rapid (Global Water Partnership, 2010).

GWP, 2000; GWP, 2010; 

McDonnell, 2008; Kidd 

and Shaw, 2007; 

Mitchell, 2004

Integrated Coastal 

Zone Management 

(ICZM)

‘Integrated coastal management is 

a tool for the integrated 

management of all policy 

processes affecting the coastal 

zone, addressing land-sea 

interactions of coastal activities in 

a coordinated way with a view to 

ensuring the sustainable 

development of coastal and 

marine areas’ (European 

Commission, 2013).

Goals are to achieve 

sustainable development of 

coastal and marine areas, to 

reduce vulnerability of coastal 

areas and their inhabitants to 

natural hazards, and to 

maintain essential ecological 

processes, life support 

systems, and biological 

diversity in coastal and marine 

areas. ICM is multipurpose 

oriented: it analyses 

implications of development, 

conflicting uses and inter 

relationships among physical 

processes and human 

activities, and it promotes 

linkages and harmonisation 

between sectoral coastal and 

ocean activities (Cicin-Sain 

and Knecht, 1998). 

Identification of 

issues – 

• assess existing 

conditions 

• consult key 

stakeholders and 

identify priority 

issues

Programme planning 

and preparation

• Select issues to be 

addressed and 

geographic focus

• Conduct sustained 

public education 

programme

• Define boundaries 

of management area

• Define 

management 

objectives, strategies 

and actions

• Carry out early 

implementation 

actions

Formal adoption 

and funding 

• Adopt formal 

management plan 

and governance 

process

• Secure adequate 

funding for 

implementation 

Implementation

• Construction/ 

operation of 

infrastructure 

• Promote 

compliance to 

regulations and 

agreements 

• 

Implementation 

of sustainable 

development 

practices 

Operation 

• New or revised 

regulatory 

programmes come 

into effect.

• Individual 

sectoral line 

agencies continue 

to perform their 

regulatory and 

management 

responsibilities but 

now as part of the 

overall ICM 

programme. 

• Specific projects 

are designed and 

undertaken in 

connection with 

new economic 

opportunities in 

the coastal zone. 

(Cicin-Sain and 

Knecht, 1998)

Evaluation 

• Evaluation of 

governance 

process and 

outcomes 

• Reassess 

issues and 

strategies 

• Select 

adjustments to 

plan and 

governance 

process

Source: Olsen et al., 1998; Olsen, 2003; Cummins et al., 

2004; Cicin-Sain and Knecht, 1998

ICZM references stem back to 

the 1990s so there are a 

number of examples available 

in relation to processes and 

methodology.  

Olsen et al., 1998; 

Olsen, 2003; Cummins 

et al., 2004. 

Marine Spatial 

Planning (MSP)  

Marine spatial planning (MSP) is a 

public process of analysing and 

allocating the spatial and temporal 

distribution of human activities in 

marine areas to achieve 

ecological, economic, and social 

objectives that are usually 

specified through a political 

process' (Ehler and Douvere, 

2009). 

MSP aims to provide a 

mechanism for a strategic and 

integrated plan-based 

approach for marine 

management that makes it 

possible to look at the ‘‘bigger 

picture’’ and to manage 

current and potential 

conflicting uses, the 

cumulative effects of human 

activities, and marine 

Identifying need 

and establishing 

authority

Obtaining financial 

support

Organizing the 

process through 

pre-planning

Organizing 

stakeholder 

participation

Defining and 

analysing existing 

conditions

Defining and 

analysing 

future 

conditions

Preparing and 

approving the 

spatial

management 

plan

Implementing 

and enforcing 

the spatial

management 

plan

Monitoring 

and 

evaluating 

performance

Adapting the 

marine spatial 

management

process

The UNESCO Guide to MSP.  

Also look at the Guide to 

Evaluating Marine Spatial Plans 

(Ehler, 2014)

Ehler and Douvere, 

2009; Douvere, 2008



Integrated Processes Description Aims/ Goals Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9 Stage 10 Relevance  Considerations Key Sources 

Integrated Marine 

Spatial Planning 

To facilitate integration at a 

process and technical level, IMSP 

borrows a range of soft tools 

taken from ICZM. As its title 

indicates, it is solely focused on 

IMSP and the IMSP process. For 

the interested reader, many other 

more specialised publications exist 

for the specifics of the more 

informal ICZM approach 

(PlanCoast, 2008).

Assessing the 

context and 

establishing a 

general 

framework

Drawing up a guiding 

vision

Refining the 

stocktake and 

mapping

Analysis: 

identifying issues 

and problems

Developing 

solutions for the 

problems identified

Drawing up a 

plan

Implementatio

n

Evaluation Integrated Maritime Spatial Planning combines the tools 

and procedures of terrestrial spatial planning with the 

principles of Integrated Coastal Zone Management 

(ICZM). IMSP views coasts and seas as constituent parts 

of an integrated system, both in terms of ecology and 

socioeconomic factors. Through intensive stakeholder 

involvement and the use of Geographic Information 

Systems (GIS), IMSP extends terrestrial spatial planning 

and principles of ICZM to the open sea. Because of the 

many interconnections between land and sea, IMSP 

considers terrestrial and marine space as equally 

important.

Handbook on Integrated 

Maritime Spatial Planning

> Experience

> Tools & Instruments

> Case Studies

from the INTERREG III B 

CADSES PlanCoast Project

PlanCoast, 2008

Marine Planning 

and Development 

Marine planning is a new 

approach to managing the seas 

(MMO, 2014)

A marine plan:

• sets out priorities and 

directions for future 

development within the plan 

area

• informs sustainable use of 

marine resources

• helps marine users 

understand the best locations 

for their activities, including 

where new developments 

may be appropriate.

Select plan area Agree how and when 

interested people will 

be involved

Initial preparation 

(identify issues 

and gather 

evidence)

Agree vision and 

objectives

Develop options Draft plan 

produced

Consultation Independent 

investigation 

(if required)

Final plan 

approved and 

adopted

Implement, 

monitor and 

review

The 12-stage process on how a 

marine plan is made from 

selection to implementation 

and monitoring and how you 

can get involved.

MMO, 2014 

https://www.gov.uk/marine-plans-development
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3. International Multiple Case Studies Analysis  
A review of the processes involved in the integrated management of environmental and marine 

ecosystems has been useful in considering the steps and measures necessary for the development of 

a proposed framework of EMMS within an Irish context. To further examine and evaluate the 

effectiveness of such approaches, a number of case studies have been appraised. These case studies 

will help to understand real-world examples and the contextual conditions pertinent to the 

IMMERSE proposed framework (Yin, 2014). These case studies include examples of ICZM and estuary 

management plans in England, coastal and marine planning in Scotland, estuary management in the 

United States and local community-based initiatives in Ireland. The multiple-case studies evaluation 

is based on a review of academic and grey literature and aims to demonstrate the effectiveness (or 

otherwise) of the processes implemented in practice. In particular, the review will benefit from the 

earlier development of theoretical proposals to guide data collection and analysis (Yin, 2014). This 

will help to avoid unnecessary pitfalls and emulate successes when making recommendations on the 

way forward for estuary and coastal management in Ireland. It is also noted that the review of case 

studies will be an ongoing exercise conducted over the duration of the IMMERSE project and will 

provide a continually updated resource of best practice (or otherwise).  A summary of the multiple 

case studies analysis is included in Table 2, with a more detailed account included in Appendix 1b.     

Summary of case studies analysis  

It is evident that some of the key points raised as part of the international case studies are similar to 

the Cork Harbour ICZM research findings discussed in Appendix 1b i.e. the need for a formal funding 

mechanism; multiple and diverse stakeholder involvement from the beginning of any process; and 

plan/ project based objectives and actions followed by review, monitoring and adaptation of 

implementation and progress. In general, due to the complexity of estuarine ecosystems, a number 

of challenges must be considered in the design and development of any management system and 

include: cost, information, capacity, scale, consistency (integration with an existing system) and 

institutional constraints (Imperial & Hennessey, 1996).     

In terms of the status of plans, non-statutory plans also have more flexibility over statutory plans in 

terms of adaptation to changes in the political environment and policy focus. However, a sufficient 

funding and review mechanism is necessary to allow for continued progress and upkeep of any 

management plan/ project in light of such changes. The emphasis also should be on viewing 

management plans/ strategies as a process rather than an end state. In the case of the Shetland 

Islands’ MSP, it took four editions over 8 years before being adopted as a statutory document. In 

terms of the plan’s status, as part of the review process, marine developers reported that the 

Shetland MSP policies were not being fully implemented due to it being adopted on a voluntary 

basis. As a result there was no incentive for them to adhere to policies included in the SMSP or on 

the contrary, to highlight developments that may have been non-compliant with certain policies.  

Conversely, as Ballinger and Stojanovic (2010, p.135) remarked ‘non-statutory policy and associated 

organisational frameworks provide better policy coherence as well as encouraging a more strategic 

perspective to frame location specific and appropriate environmental management programmes and 

approaches’. Often non-statutory policy has been developed as an alternative to strong legal 

instruments which deal with cross-sectoral and complex policy arenas which may prove more 

difficult in gaining political acceptance.  
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Therefore a review of international and local case studies has provided a realistic overview of some 

of the challenges, management issues and expected outputs and outcomes associated with 

processes for integrated estuarine, coastal and marine management. Along with the review of 

integrated processes detailed within Section 2 of this paper, we can now progress to the next stage 

of developing a draft IMMERSE pilot process of EMMS suitable for an Irish estuarine and coastal 

context.  

  



Case Study Area Resources Institutions Management Process Outcomes Monitoring Key Sources 

Severn Estuary Financed through 

English Nature’s 

Estuaries Initiative

Severn Estuary Strategy - independent 

organisation set up in co-operation 

with main regulators, users, interest 

groups and local community cross 

English and Welsh jurisdictions. South 

Glamorgan CoCo was lead organisation 

in partnership with  Avon CoCo, 

Countryside Council for Wales, the 

Environment Agency and the University 

of Wales. Arranged as - Project 

Manager, Steering Group, Working 

Group and Stakeholders involvement 

with drafting of document.

Non-statutory Severn 

Estuary Strategy 

developed through the 

Estuaries Initiative. 

• Concern over limited influence on development plan policy

• Positive attitude to integrated philosophy 

• Perceived conservation bias 

• Vested interests from commercial sector 

• Hopes for improved communication and understanding of the process

• Bristol Port Company felt that the ‘bottom-up’ approach was inefficient and timely 

• Many stakeholders felt the process took too long

• Representatives concerned over their authority to implement policy recommendations 

• Difficulty in measuring outputs 

• Funding uncertainties 

• Local authorities remain the ‘linchpin’ for most of the estuary governance 

• Environment Agency (EA) had become more influential in estuary management

• Concern over ability of ‘soft’ planning to influence the actions and activities of external third parties

• Land use planning system has become ‘more comprehensive and environmentally attuned over the last 

decade’

• Lack of adequate scientific data, scientific competence of civil servants resulting in impediment

• More systematic, longer-term and robust data sets needed to inform policy development and 

interpretation. 

• A ‘State of the Environment’ assessment and periodic review, including definition and use of key 

indicators required. 

No overall formal review of the SES since its publication in 2001. Partial reviews 

of the delivery of actions have been incorporated into previous Severn Estuary 

Partnership (SEP) Business Plans, Annual Reports and Action Plans.  Reported in 

2009 that the Strategy has been largely successful with most agreed actions 

having been delivered. Over all the topics, 102 policies and 343 actions have been 

set, committed to by the organisations and individuals with an interest in the 

Estuary.  

Hoare, 2002, Knowles and Myatt 

Bell, 2001, English Nature, 1993, 

Ballinger and Stojanovic, 2010, 

Severn Estuary Partnership, 2011

Mersey Estuary Mersey Basin 

Campaign was a 

Government 

sponsored initiative 

spanning over 25 

years.

Mersey Basin Campaign (MBC) 

established in 1985 comprised a 

network of over 20 partnerships 

between central and local government, 

private and voluntary sector bodies 

and had a 25 year lifespan. Over the 

lifetime of the MBC it evolved from a 

Government-led initiative to its 

partnership status.

In 1992 the Mersey 

Basin Campaign 

Estuary Project was 

established which 

commissioned the 

University of Liverpool 

to produce the Mersey 

Estuary Management 

Plan (MEMP).  The 

MEMP was published 3 

years later. 

• Non-statutory nature means depending on co-operation and participation of a wide range of 

organisations. 

• MEMP est.a sound strategic framework - widely subscribed to and could stand the test of time.

• Important to see management plans as a process rather than an end state. 

• There is great scope for increased sophistication in plans in the future.

• The MEMP was very much intended to be built upon by the relevant implementation organisations over 

time. 

• The adoption of a broadly-based definition of estuary resources is particularly appropriate for developed 

coastal areas.

• The over-arching function of the estuary resources section within the MEMP may be of wider interest.

• Concern for the environment is at the core of coastal zone planning and management. 

• Estuary resources section in MEMP highlights the prominence of environmental considerations.

• Internal consultant review study of the MEMP in 1997 reported negligible impacts on planning activities in 

the Mersey. 

• Only interested individuals have an awareness of the MEMP.

• The resourcing of the MEMP requires tangible outputs.

• The MEMP was considered a useful information source in understanding the Estuary issues.

• Government-sponsored credibility was seen as an attractive ‘hook’ or benefit for stakeholders to become 

partners. 

• Most stakeholders were satisfied with the size and diversity of the Steering Group.  

• Use of 'Mersey Estuary Forum', an annual conference for more comprehensive involvement.

• Motivation was dependant on enthusiasm of individuals rather than their own organisations.

• Shared ownership of the partnership is fundamental for effective delivery.

The implementation section of the plan specifies:

• the preparation and upkeep of a comprehensive estuary database.

• the establishment of an appropriate monitoring and review programme.

• the establishment of an `annual state of the estuary’ reporting system.

It was envisaged that the monitoring system would cover all aspects of the plan 

but estuary resource issues would form a major part of the work.

• After the first MEMP in 1995 a Mersey Estuary Action Programme (MEAP) was 

produced.  This involved the Environment Agency in co-ordinating the MEMP and 

a Local Environment Agency Plan covering the Estuary area. The MEAP takes 

forward the policies of the MEMP into a programme of agreed actions to address 

specific issues in the Estuary.  

• The MEMP continues to be updated and revised with the most recent edition 

being published in 2007.  

• It is reported that the condition of the Mersey has been significantly enhanced. 

• Environmental good practice and continuing improvements in pollution control 

are key objectives in the MEMP.

Kidd, 1995, English Nature, 1993, 

Joon Sik Kim, 2001, Mersey Basin 

Campaign 1985-2010

Humber Estuary Humber 

Management 

Scheme (HMS) - over 

30 relevant authority 

members. Humber 

Flood Risk 

Management 

Strategy - 

Environment Agency 

Humber Management Scheme - The 

organisations with statutory 

responsibilities for the Humber Estuary 

European Marine Site, known as 

Relevant Authorities, established the 

Humber Management Scheme to 

deliver one single management plan for 

the Humber Estuary EMS. The Humber 

Management Scheme is administered 

and overseen by the Humber Nature 

Partnership. Humber Flood Risk 

Management Strategy is responsibility 

of the Environment Agency.  

Humber Management 

Scheme for the 

European Marine Site 

and Humber Flood Risk 

Management Strategy 

• The HMS has identified over 100 different measures to ensure the continued favourable condition of the 

Humber estuary.

• A reporting and review programme was initiated to monitor the success of the Management Scheme.

• The Humber Advisory Group brings together all relevant authorities in charge of sustainable development 

measures.

• The Shoreline Management Plan and the Coastal Habitat Management Plan are regularly revised.

• Generic Appropriate Assessments have been undertaken for key activities such as maintenance dredging.

• The Humber Industry and Nature Conservation Association (INCA) was established to facilitate dialogue 

between industrial operators and nature conservation regulators.

• A ‘No net loss’ principle for habitat has been identified for new plans and projects.

• Need to apply a multidisciplinary and functional, holistic approach. 

• Evolving marine policy is moving towards a more functional, holistic approach. 

• A reporting and review programme was initiated to monitor the success of the 

HMS.

• Review of existing consents operating around the estuary. 

• Humber Management Scheme and Action Plan are regularly updated with most 

current versions published in 2015

• Shoreline Management Plan and Coastal Habitat Management Plan regularly 

revised. 

Jones et al., 2008, English Nature, 

1993, TIDE, 2013, Humber Nature 

Partnership, 2015

Table 2 - Summary of Multiple Case Studies Analysis 



Case Study Area Resources Institutions Management Process Outcomes Monitoring Key Sources 

Clyde MSP Marine Scotland, 

SNH, SEPA, Leader+ 

The pilot was managed by a full-time 

Project Officer supported by a Project 

Assistant.  Directed and overseen by 

the Firth of Clyde Forum steering 

group, made up of representatives of 

the main stakeholders and regulators 

within the Firth of Clyde.

Coastal Partnership/ 

SSMEI MSP pilot  

• Data issues – gaps in existing data constrained plan 

• Scale – difficult to spatially map out in a larger area

• Project timescales made it difficult to resolve conflicts

• Differing priorities among key sectors 

• No single lead body and size of steering group could lead to consensus being difficult

• Collection of GIS data was difficult

• Need to be aware of multiple local authorities in the area 

• Short-term, time-limited contract affected staff retention

• Voluntary approach can highlight problems before putting a statutory mechanism into place 

• Issues report would help identify key issues 

• A sectoral interactions analysis for the different uses and constraints in the Firth of Clyde was carried out  

• Facilitated workshops for the key sectors                                                                                                             • A 

review of biodiversity data identified areas of interest and gaps in current knowledge - useful to direct 

future surveys and studies

• Failure to use the ecosystem based approach, not spatially specific 

• Lacked measurable objectives to be used in the drafting, implementing and monitoring of the plan 

• Not assembling necessary data to produce spatial plan

• Lack of coordination with terrestrial plans

There have been no updates or further reports since the SSMEI ended in 2010. Marine Scotland, 2010, Flannery  

and O'Cinneide, 2012

Shetland 

Islands MSP 

Marine Scotland, The 

Crown Estate, SNH, 

Leader+ and in kind 

contributions from 

Shetland Islands 

Council and NAFC 

Marine Centre

The pilot was initially managed by a full-

time Project Officer with day-to-day 

advice from Shetland Islands Council’s 

(SIC) Coastal Zone Manager (0.4FTE).  

Since 2011 a second project officer has 

been employed.  The Plan has been 

developed under the guidance of a 

Local Steering/ Advisory Group made 

up of 21 representatives of key 

stakeholders and regulators

SSMEI MSP pilot  There have been four editions of the SMSP since 2006. The fourth edition currently being implemented as a 

statutory document comprises:  

• Legislative update in line with International, national and local policy changes;

• Revised strategic objectives;

• Introduction of a new planning mechanism; 

• Policies considered too generic were revised;

• Additional policies were included to reflect emerging requirements (e.g. seaweed cultivation, marine litter 

and noise etc.); 

• All mapped data within the SMSP atlas was reviewed, updated and additional information obtained where 

required e.g. local fishermen’s VMS data;

• Maps integrated within the main SMSP plan document instead of a separate atlas - better integration with 

policies; 

• SEA revised in light of the SMSP changes;

• Habitats Regulation Appraisal carried out;

• Developed the Regional Locational Guidance for Wave and Tidal Devices in the Shetland Islands (RLG) - a 

first step in identifying opportunities for future development.

• Used GIS to map cumulative pressure areas around Shetland based on an ecosystem-based risk 

assessment (ERA).

The SMSP has been reviewed and updated over four editions. An extensive 

review of how the SMSP was being used and performance was carried out in 

2012 and was intrinsic in the development of the fourth edition. The fourth 

edition is currently being implemented as Supplementary Guidance to the SIC 

Local Development Plan. 

Marine Scotland, 2010, Kelly et al. 

2014

Chesapeake Bay Funding and 

financing for 

Chesapeake Bay 

restoration comes 

from numerous 

federal agencies, 

state and local 

governments, non-

governmental 

organizations and 

private interests.

Regional partnership that leads and 

directs Chesapeake Bay restoration and 

protection. Bay Program partners 

include federal and state agencies, local 

governments, non-profit organizations 

and academic institutions. The 

Programme office, located in Maryland, 

is staffed by employees from federal 

and state agencies, non-profit 

organizations and academic 

institutions.

Regional Partnerships • Restoring the Chesapeake Bay and its 64,000-square-mile watershed is an enormous undertaking

• Some of the Bay programmes have mixed success

• Decided to focus on short-term restoration goals called milestones in addition to pursuing long-term 

deadlines

• Adaptive management is an ongoing, science-based process 

• Takes action with acknowledged uncertainties, carefully monitors outcomes, transparently assesses 

progress and redirects efforts when necessary

• Partnerships achieve better environmental results and save time and money

• It can take a considerable amount of time for progress in terms of environmental results

• Scientists have pioneered cutting-edge scientific efforts that have advanced ecosystem restoration in the 

Bay and throughout the world

• Use of a suite of computer models that are among the most sophisticated, studied and respected in the 

world

• Pioneering numeric goals and deadlines for environmental restoration has now become a hallmark and 

common across the country

• The Bay programme is one of the largest and longest running examples of integrated management in the 

world

Adaptive management is an ongoing, science-based process through which the 

Chesapeake Bay Programme plans, implements and evaluates its restoration 

efforts. It takes action with acknowledged uncertainties, carefully monitors 

outcomes, transparently assesses progress and redirects efforts when necessary. 

This helps the Bay Programme partnership become more strategic and 

coordinated in its complex restoration effort. By adjusting management actions 

based on past performance, Bay Programme partners steadily improve 

implementation and leverage limited resources. 

Imperial and Hennessy, 1995; 

http://www.chesapeakebay.net/



Case Study Area Resources Institutions Management Process Outcomes Monitoring Key Sources 

Cork Harbour 

Integrated 

Management 

Strategy  

COREPOINT and 

IMCORE projects 

funded under EU 

INTERREG 

programmes.

The project was implemented by the 

COREPOINT project partners at the 

Coastal and Marine Resources Centre 

(CMRC), University College Cork and 

the Planning Policy Unit (PPU), Cork 

County Council.

Coastal Partnership • There are no specific actions or objectives from either the 2008 COREPOINT Strategy or IMCORE Draft 

Study specifically included in the County Development Plan 2014.

• The recreation inventory was useful to planners for identification of key stakeholders

• Tried to ensure an ‘open door’ policy in terms of membership and stakeholder engagement on the Cork 

Harbour 

• The ‘open door’ policy however, was not as successful as initially envisaged 

• There was a perception from local stakeholders that the forum was only for the ‘heavy players’ 

• Local stakeholders felt that the more prominent members would not be wishing to communicate with 

themselves 

• A lot of emphasis on voluntary work i.e. establishment of working groups, organisation of a Cork Harbour 

Open Day 

• First Cork Harbour Open Day was regarded as a success - brought together about sixty stakeholders with 

an interest in the harbour. 

• Many stakeholders, who were based locally, had never met each other until this occasion. 

• Emphasised need for a forum/ platform to discuss and engage on coastal issues within the area. 

• Due to a lack of funding, the continuation of ICZM within Cork Harbour was unlikely apart from the work 

by Cork CoCo i.e. updating the 2011 Draft Cork Harbour Study 

A draft Harbour Study was produced in 2011 but has not been finalised since. 

Very little information available on review or monitoring. There is no specific 

reference to the Harbour Strategy or Draft Harbour Study  objectives or actions 

within the 2014 Cork County Development Plan. 

Corepoint, 2008, O'Mahony et al., 

2009
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4. Developing the IMMERSE proposed framework of EMMS 
The development of the proposed framework of EMMS is informed in three ways:  

1) the Principles of IEM devised in Working Paper I and evaluated in Working Paper II will be at 

the core of the proposed framework: to ensure the management process is equitable and 

fair; cross-sectoral and interdependent; holistic and informed, precautionary and 

safeguarding; fully consulted and communicated; adaptive and flexible; and based around 

the ethos of delivering sustainable development. This aims to avoid any of the pitfalls 

associated with fragmented governance highlighted in Working Paper II;  

2) the review of integrated processes related to estuarine and coastal management carried out 

in Section 2 of this paper clarified that there are a number of common and pertinent stages 

and individual steps relevant to progressing the IMMERSE proposed framework of EMMS; 

and  

3) the practical implementation of these integrated processes has been analysed within 

multiple case studies as part of Section 3 of this paper to further examine and evaluate the 

effectiveness of such approaches. These case studies help to understand real-world 

examples and the contextual conditions pertinent to the IMMERSE proposed framework. 

Therefore having regard to the key administrative, institutional, process, outcomes and monitoring 

aspects, a 9-stage proposed framework has been devised based on the findings of all three of these 

exercises and is summarised in Table 3.    

A more detailed discussion of the stages involved and the key steps envisaged in the IMMERSE 

proposed framework of EMMS is outlined in the following section.  

IMMERSE Proposed Framework of EMMS 

Stage 1: Vision and Objectives 

1.1: Obtaining financial support 

Obtaining financial support will be imperative in the successful development and implementation of 

the EMMS. This was an issue raised during the case studies review whereby ‘pump priming’ of 

monies obtained as part of the Estuaries Initiative required a more formal mechanism to ensure 

longevity of resources.   

1.2: Identify target geographic area  

This stage involves identifying and defining the geographic area or extent of the subject ecosystem. 

From a review of the case studies, it is characteristic for estuarine and coastal ecosystems to cross 

jurisdictional and political borders as well boundaries between land and sea.  To avoid any 

confusion, a definitive EMMS boundary should be agreed at the outset of the process.  

1.3: Identify need and establishing authority  

The initial stage also requires clearly articulating the need for an EMMS i.e. out of a need to tackle 

particular conflicts or problems, either existing or anticipated. Then there is a need to identify the 

authority responsible for developing the EMMS and implementation. The authorities could be 

combined in one organisation; for example, most MSP initiatives around the world establish a new 

authority for MSP while implementation is carried out through existing authorities and institutions 

i.e. Marine Scotland. Alternatively, a partnership approach such as that successfully endorsed as part 



Stages Aim Identified Steps and Actions

Source: Process and ref. to step in 

Table A Strengths Weaknesses 

Stage 1 Vision and Objectives • Identify target geographic area 

• Identify need and establishing authority

• Set overarching goals and objectives

• Build commitment to process - political will, awareness and multi stakeholder dialogue

• Obtaining financial support

IEM(1&3); EBM(1); MP&D(1); 

MSP(1,2&4); EM(1); IWRM(1&2); 

ICZM(1); IEA(1); IMSP (2)

Tried and tested step in many 

integrated processes.

Challenge of securing political and financial 

support as per the UK Estuary Management 

Plans. 

Stage 2 Understanding Ecosystem 

Status 

• Determine existing ecosystem conditions and limits in consultation with key stakeholders

• Identify historic, present and alternative future uses and users of the resource

• Map and record  resource use and spatial allocations/ designations  

• Scope potential pressures and impacts

• Examination of interconnections 

• Build interest, expand participation, and create settings for sectors to come together

• Consult key stakeholders and identify priority issues

ICZM(1); IEM(1&2); IEA(1&2); MSP(6); 

IMSP(3); EM(2); EBM(2); 

A lot of information is already held by a 

number of agencies and so can be 

collated rather than collected from 

scratch. 

Challenge of not having a central platform to 

host relevant information, data and analysis. 

Potential for the information to be collated 

but not efficiently shared or made publicly 

available, resulting in duplication of effort and 

data gaps.   

Stage 3 Determine Ecosystem 

Indicators and Reference 

Trends

• Develop SMART indicators (quantitative and qualitative; environmental, social and economic) in consultation with 

key stakeholders

• Assess status and trends in ecosystem state.

• Establish target and threshold values of quantities relevant to management (e.g., maximum nutrient inputs, 

minimum stock size limits for fisheries and endangered species conservation, no. of licensing/ planning consents).

IEA(2); IWRM(7) Indicators can provide a reference 

point to evaluate status of the 

ecosystem and success of the IEM 

process.  Also provides grounds for 

review and adaptation. 

Resources may not be available for technical/ 

professional expertise in formulation of 

indicators. Baseline information may also be 

lacking/ inadequate in terms of determining 

status and monitoring change.

Stage 4 Determine Appropriate Action 

(i.e. impact, hazard and risk 

assessment)

• Consider developing Integrated Risk Assessment - Evaluate the risk to the indicators posed by human activities and 

natural processes in consultation with stakeholders - qualitatively or quantitatively determine the probability that an 

ecosystem indicator will reach or remain in an undesirable state. This may involve scenario building exercises. 

• Identify gaps

• Review and evaluate existing governance options and management practices and create frameworks to support 

multi-sectoral management 

• Consider use of decision analysis or comparable techniques to resolve conflict situations, including activities not 

compatible with long-range sustainable use.

IEA(4&5); EM(2); IWRM(3); EBM(2); 

IEM(6)

Risk assessments can help to predict 

potential impacts and therefore 

prevent/ reduce them before they 

occur. 

Predicting and quantifying impacts may be 

considered subjective and quite controversial 

between resource users, regulators and 

managers particularly if the information is not 

available i.e. resulting in contestation. This is 

problematic when using a participatory 

approach.  

Stage 5 Planning Phase • Inform and consult interested parties including the general public on proposed framework, planning and 

management options

• Identify measurable objectives  i.e. linked back to visioning exercise

• Prioritise threats, develop and evaluate management options/ alternatives and examine trade-offs  - consider using 

ecosystem modelling frameworks to evaluate the potential of different management strategies to influence the 

status of natural and human system indicators (Levin et al., 2013).

• Consider ‘Reduction Process’ i.e. narrow the focus to key aspects of systems and concentrate efforts on the tasks 

that achieve system goals (Margerum, Born 1995).

• Choose management strategies for implementation

• Build commitment to actions - political adoption, stakeholder acceptance, identify financing 

• Produce draft plan and consult.

ICZM(2); MSP(7); MP&D(6); EM(3); 

IWRM(4); IEM(3,4&5); EBM(2); IEA(5); 

IWRM(5)

Opportunity to bring all the 

information together and develop 

options in consultation with 

stakeholders and the general public. 

Political will and support will be required to 

ensure the buy-in of stakeholders and the 

public. Achieving consensus among 

stakeholders may prove difficult depending 

on priority approaches. 

Stage 6 Formal adoption • Adopt formal management plan and governance process i.e. enabling environment; institutional roles; 

management instruments and links to international and national policies 

• Promote compliance to regulations, agreements and policies

ICZM(4); MP&D(8); EM(4); EBM(3);  Statutory adoption holds more weight 

in term of compliance with objectives 

and policies as per Shetland MSP.

Voluntary or 'soft' policy is useful to 

determine what works initially and allows 

flexibility however, it tends to be difficult to 

implement when not obligatory to carry out 

timely or expensive measures/ actions.

Stage 7 Implementation • Implement sustainable development practices 

• Secure adequate funding for implementation over time

• Individual sectoral agencies continue to perform their regulatory and management responsibilities but now as part 

of an overall IEM programme. 

IMSP(7), MSP(8), MP&D(10), ICZM(4), 

IWRM(6)

Allows for the integrated management 

of the ecosystem within a formal 

process. 

If the plan is not adopted formally i.e. has a 

statutory basis, it still may not be 

implemented appropriately. 

Table 3 - Proposed Framework of EMMS 



Stages Aim Identified Steps and Actions

Source: Process and ref. to step in 

Table A Strengths Weaknesses 

Stage 8 Monitoring and evaluation • Review, monitor and evaluate - continued monitoring and assessment of ecosystem indicators. Include evaluation 

of governance process and outcomes. Check if predetermined quality control conditions are being met. 

• Consider new or revised legislative and regulatory programmes which may have come into effect.

• Reassess issues and management strategies 

• Consult with key stakeholders  

• Define and analyse future conditions

• Develop ongoing management 

• Select adjustments to plan and governance process (adaptation)

• Continue to communicate and educate 

EM(6); IEM(8); EBM(3); IEA(6); 

IWRM(7); ICZM(6); MSP(9&10); 

IMSP(8); MP&D(10)

Ensures the process is working and 

allows for an opportunity to review and 

adapt where appropriate. 

In the absence of overarching legislation, any 

EMMS may not be 100% correct to begin with 

and may require further iterations which can 

be costly and time consuming. 

Stage 9 Adaptation • Reconsidering and redesigning the management programme

• Identifying applied research needs

• Starting the next round of planning/ management 

EBM(3); ICZM(6); MSP(10) Improving management through 

learning by monitoring and evaluating 

management outcomes.

Adaptive management is rarely implemented, 

even though many planning and management 

documents call for it, and numerous resource 

managers refer to it.
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of the Chesapeake Bay Programme and Mersey Estuary Campaign could also be applicable. 

Partnerships enable shared responsibilities which are needed ‘to deliver cross-sectoral and cross-

boundary decision-making associated with complex, cross-cutting environmental issues, such as 

those related to risk management’ (Ballinger & Stojanovic, 2010, p.136). However, the partnership 

approach may be more suitable for larger, more complex ecosystems where one agency is unlikely 

to have the capacity to deliver an integrated approach. The merits of different arrangements should 

be explored.  

1.4: Set overarching goals and objectives 

The next step involves setting overarching goals and objectives for the EMMS in consultation with 

stakeholders. It is advisable that a strategic framework is established which is supported and robust 

enough to stand the test of time. As per the Mersey Estuary Management Plan (MEMP), the vision 

statement encompassed four strategic policy areas covering: estuary resources; economic 

development; recreation; and implementation. Included within the MEMP was a series of strategic 

objectives and associated policies within each of these areas. Central to the MEMP and intrinsic in 

developing the strategic objectives was the approach to ‘estuary resources’. The need for a holistic 

appreciation of estuary resources (including both natural and manmade elements) is an important 

consideration in the development of the IMMERSE pilot process whereby environmental 

sustainability is a priority. This will be in keeping with the Principles of IEM developed within 

Working Paper I.  

1.5: Build commitment to process - political will, awareness and multi stakeholder dialogue 

Of equal importance is building commitment to the EMMS process. This will involve gaining political 

will, raising awareness and endorsing multi stakeholder dialogue.  

Stage 2: Understanding Ecosystem Status 

2.1: Determine existing ecosystem conditions and limits in consultation with key 

stakeholders 

As part of this step in the EMMS process, it is important to determine existing ecosystem conditions 

and limits in consultation with key stakeholders. Those involved in the development of the EMMS 

should identify historic, present and alternative future uses and users of the resource. This will entail 

mapping and recording resource use and spatial allocations/ designations.  A good example of this is 

the development of the Shetland Marine Spatial Plan Atlas which involved the collation of historical, 

anecdotal and predictive data.   

2.2: Scope potential pressures and impacts 

The next aspect of this process involves scoping potential pressures and impacts arising from human 

activities within the EMMS area. This phase will also involve an examination of interconnections 

between uses and users.  As part of the MSP process in Scotland, interactions matrices and 

cumulative impacts assessment were used to identify potential pressures and impacts. Examples of 

these are included in the Clyde and Shetland MSPs.  

2.3: Consult key stakeholders and identify priority issues 

In parallel with this stage is the identification of stakeholders and planned consultation exercises. 

Building interest, expanding participation and creating settings for estuarine and coastal sectors to 

come together will be a key element in delivering an integrated process. Stakeholder involvement 
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should commence as early as possible in the EMMS process. Engaging stakeholders on identifying 

priority issues and indeed strategic objectives as part of Step I is strongly advised. It was noted that 

in the Humber Estuary, for some time stakeholders had not been adequately engaged in either the 

coastal or estuary management processes. This would inevitably lead to problems with 

implementation.      

Stage 3: Determine Ecosystem Indicators and Reference Trends 

3.1: Develop SMART indicators (quantitative and qualitative; environmental, social and 

economic) in consultation with key stakeholders 

It is important to determine ecosystem indicators and reference level to assess status and trends in 

ecosystem state. Indicators should be SMART i.e. specific, measurable, achievable, realistic and time 

bound. They should also be: policy relevant and useful; responsive to changes; able to show trends 

over time and to establish comparisons among regions; simple and easy to interpret; related to the 

different stakeholders perspectives; and easily available at a reasonable cost: benefit ratio (Antunes 

& Santos, 1999). Indicators should be both quantitative and qualitative to adequately determine 

environment, social and economic changes within the ecosystem. The identification and selection of 

indicators should be carried out in consultation with key stakeholders.   

3.2: Establish target and threshold values 

As per the Integrated Ecosystem Assessments developed in the United States, target and threshold 

values of quantities relevant to management should be established (e.g., maximum nutrient inputs, 

minimum stock size limits for fisheries and endangered species conservation, no. of licensing/ 

planning consents). Information on these types of indicators and targets, is more than likely, already 

being collated as part of other regulatory processes.  

Stage 4: Determine Appropriate Action (i.e. impact, hazard and risk assessment) 

As part of the majority of management plans, the identification and assessment of potential risk and 

hazards is a key consideration. Risk assessments can help to predict potential impacts and therefore 

prevent or reduce them before they occur.  The development of Integrated Ecosystem Risk 

Assessment for coastal and marine areas in the United States is an example of a more focused 

approach in delivering ecosystem based management.  

4.1: Predicting and quantifying impacts 

The Driver-Pressure-State change-Impact-Response or DPSIR approach which is a scoping framework 

assessing causes, consequences, and responses to changes caused by any stressor which then 

require a policy/management ‘response’ is another means of determining impacts and appropriate 

action (de Jonge et al., 2012; McLusky & Elliott, 2004).  

It is acknowledged that predicting and quantifying impacts may be considered subjective and quite 

controversial between resource users, regulators and managers particularly if the information is not 

available. Notwithstanding, evaluating the risk to the indicators posed by human activities and 

natural processes in consultation with stakeholders can ensure more objectivity.   

4.2: Use of Development Scenarios 

The use of development scenarios to qualitatively or quantitatively determine the probability that an 

ecosystem indicator will reach or remain in an undesirable state is a useful exercise worth 

considering.  As part of the development of the Shetland Islands’ MSP, research was carried out to 
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map cumulative pressure areas around Shetland based on an ecosystem-based risk assessment 

(ERA). The development of IEAs in the United States reflects the need to have more information 

available to assist in the development of policy in coastal areas.  

Risk assessments are also an effective way to identify information gaps and an opportunity to review 

and evaluate existing governance options and management practices. This can also assist in the 

creation of frameworks to support multi-sectoral management.   

Another consideration in determining appropriate action is the use of decision analysis or 

comparable techniques to resolve conflict situations, including activities not compatible with long-

range sustainable use. Further information on this technique should be explored further if deemed 

relevant for the IMMERSE pilot process of EMMS. 

Stage 5: Planning Phase 

5.1: Inform and consult interested  

The planning phase as part of any management process will require informing and consulting with 

interested parties including the general public on a proposed framework, planning and management 

options. The identification of measurable objectives which are linked back to the visioning exercise 

in Step I should also be developed in cooperation with stakeholders.   

5.2: Prioritise threats and evaluate management options/ alternatives and examine trade-

offs   

These objectives can then be used to prioritise threats, develop and evaluate management options 

or alternatives and examine trade-offs. For this stage key stakeholders include scientists, social 

scientists, policy makers and regulators. It may also be worth considering using ecosystem modelling 

frameworks to evaluate the potential of different management strategies to influence the status of 

natural and human system indicators (Levin et al., 2013). Similarly, other techniques such as the 

‘Reduction Process’ i.e. narrowing the focus to key aspects of systems and concentrate efforts on the 

tasks that achieve system goals may also be allocable (Margerum & Born, 1995). 

5.3: Choose management strategies for implementation 

This stage should also consider the type of management strategies suitable for implementation.  

Again this will be reliant on building commitment to actions such as political adoption, stakeholder 

acceptance and securing financial support. Research will also be key in the development of 

management strategies. As per the Shetland Islands MSP, research into the development of Regional 

Locational Guidance for Wave and Tidal Devices was a first step in identifying opportunities for 

future development and informing the development of policies within the SMSP. Whilst zoning per 

se was not considerate appropriate for Shetland, a more sensitivity led approach to identifying 

suitable areas for development was preferred instead.   

5.4: Produce draft plan and consult. 

The stage will conclude with the production of a draft management plan appropriate for public 

consultation.   
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Stage 6: Formal adoption  

6.1: Adopt formal management plan and governance process  

This stage of the process will involve the adoption of the EMMS whether as a voluntary initiative or 

as part of a statutory process i.e. by way of policy inclusion in the relevant local development plan. It 

is acknowledged that current governance structures in Ireland at present are fragmented in terms of 

estuarine and coastal management. As a consequence, the governance process i.e. enabling 

environment; institutional roles; management instruments and links to international and national 

policies are done in an ad hoc and sectoral manner. The aim of the IMMERSE pilot process of EMMS 

will be to investigate appropriate structures to ensure a more integrated approach.  In light of 

emerging legislative changes under the MSP Directive, IMMERSE has the potential to feed into this 

new regime within a hierarchal or nested coastal and marine planning structure. This may result in a 

reliance on, non-statutory policy and associated organisational frameworks. As Ballinger and 

Stojanovic (2010, p.136) noted ‘soft policy has developed because of the difficulties in gaining 

political acceptance for strong legal instruments which deal with cross-sectoral and complex policy 

arenas’. 

6.2: Promote compliance to regulations, agreements and policies 

This stage will also promote compliance with environmental regulations, agreements and policies by 

way of implementing a more environmentally sustainable development practice within estuarine 

and coastal areas.  Individual sectoral agencies will continue to perform their regulatory and 

management responsibilities but now as part of an overall EMMS programme. 

Stage 7: Implementation of EMMS  

7.1: Implement sustainable development practices  

After the preparatory and adoption stages have been accomplished, planning will be complete and 

the EMMS should be ready for the next step: implementation i.e. action phase of management.  As 

Ehler and Douvere (2009, p.83) suggest ‘the end of planning is the beginning of implementation’. 

The EMMS can be used as a comprehensive guide for decision-making i.e. ensure that the 

environmental consequences of development proposals are understood and adequately considered 

in the planning process as well as other actions such as resolving or reducing potential conflicts.  

As highlighted in the UK and Cork Harbour case studies, the securing and continuation of adequate 

funding for implementation over time will be key to the success of the proposed framework. 

Arrangements for project officers, operating costs and resources as well as benefit in kind 

contributions must be incorporated into a robust financial structure to ensure the longevity of any 

management plan, particularly beyond the adoption stage.   

This stage also requires the individual sectoral agencies to continue to perform their regulatory and 

management responsibilities but now as part of an overall IEM programme. The proposed 

framework shall allow for cross-sectoral (horizontal) and institutional (vertical) integration of policy 

at all levels for estuarine and coastal management.  
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Stage 8: Monitoring and evaluation 

8.1: Review, monitor and evaluate 

This stage involves reviewing, monitoring and evaluating how the EMMS is performing by way of 

continued monitoring and assessment of ecosystem indicators. This will also include an evaluation of 

governance process and outcomes. 

This stage is an opportunity to consider new or revised legislative and regulatory programmes which 

may have come into effect since the EMMS was first commenced and review if it still fit for purpose. 

The reassessment of issues and management strategies should also be appraised in consultation 

with key stakeholders to determine if they are still relevant and being adequately addressed. The 

Chesapeake Bay programme incorporates a regular review, monitor and evaluating stage which has 

facilitated the continuing improvement in health of the Bay.   

8.2: Defining and analysing future conditions 

Another important aspect of this review is defining and analysing future conditions. This will be 

dependent on a review of ecosystem changes and trends and any potential development scenarios.  

By including an adaptation step, this will ensure flexibility and ability to adjust to certain conditions 

or situations. The development of ongoing management strategies should reflect any future changes 

or trends. The development of Regional Locational Guidance for Wave and Tidal devices as part of 

the Shetland MSP is an example of preparing for future development scenarios.  

This stage should ensure continuing communication and education among interested bodies 

including the general public as well as stakeholders.  

Stage 9: Adaptation 

This final step in the process is linked to the previous step and may require adjustments to reflect 

changing conditions and situations. This may involve reconsidering and redesigning the management 

programme. Firstly, it is worth determining what has been accomplished through the EMMS process 

and learn from its successes and failures.  Secondly, it is worth determining how has the context 

(e.g., environment, governance, technology, and economy) changed since the EMMS was initiated.   

This phase should also identify applied research needs. This could encompass short and long-term 

commitments to data collection, management and analysis. Monitoring and research should also be 

supported by long-term funding as part of the core management of the area. The use of 

unprecedented cutting-edge science and technology in the Chesapeake Bay programme would not 

have been possible without adequate support and investment.  

Finally, as part of a feedback loop, this stage should start the next round of EMMS planning/ 

management. This should include a revised set of management goals, objectives and management 

measures. These will take into account the monitoring, evaluation and applied research of initial 

management results, as well as political, economic and technological changes in the context of 

estuarine and coastal management. 

The steps described above and illustrated in Fig.1 have been based on the review of integrated 

processes undertaken in Section 2 of this paper as well as the review of case studies in Section 3. 

These steps will now be evaluated against a set of essential and desirable criteria.    
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Figure 1: IMMERSE Proposed Framework of EMMS 

 

5. Evaluation Criteria  
To test the robustness and rigour of the proposed framework, an evaluation exercise has been 

carried out using a set of criteria to check the intended stages and steps for integrated management. 

The Principles of IEM are used once more in this instance, along with a set of essential and desirable 

criteria, derived from the review of integrated processes undertaken in Section 2 and multiple case 

studies analysis in Section 3. The criteria are included in Table 4 and will help to ascertain if the 

proposed framework of EMMS is fit for purpose before being piloted in the Shannon Estuary and 

Dublin Bay.    

The essential criteria have been devised based on the IMMERSE project requirements which compel 

any EMMS for estuarine and coastal ecosystems to comply with relevant legislative requirements 

including the WFD, MSFD, Birds and Habitats Directive, SEA, EIA, MSP and Floods Directive. As 

specified in Working Paper II, the current approach to estuarine and coastal management in Ireland 

is mainly sectoral resulting from a fragmented governance structure. This is inefficient, expensive 

and results in duplication of effort and has potential adverse effects on the environment from 

inadequately addressing conflicts and cumulative impacts.  

The desirable criteria also relate to ensuring more integrated as opposed to fragmented governance 

arrangements and include: horizontal and vertical integration i.e. cross-sectoral and institutional co-

ordination; administrative integration to ensure efficiency of resources and cost-effectiveness; 

communication and education to raise awareness of potential environmental problems before they 

arise ensuring stewardship across all sectors and institutions; and environmental sustainability as a 

priority of the EMMS to maintain the ecological structure of the ecosystem.   



Compliance with 

Legislation 

Environmental 

Priority 

Governance - Horizontal 

and vertical integration 

(policy and institutional)

Administrative - 

efficiency and cost 

effective 

Communication 

and Education 

Achieving good environmental and ecological status x x x x x

Incorporating integrated environmental monitoring x x x x x

Reducing environmental risks x x x

Conserving biodiversity x x x x x

Integrating land-sea interface x x x x

Incorporating transboundary environmental issues x x x

Assessing cumulative impacts x x x x x

Achieving (environmental) sustainability x x x

Climate Change mitigation and adaptation x x x x x

Desirable Criteria Compliance with 

Legislation 

Environmental 

Priority 

Governance - Horizontal 

and vertical integration 

(policy and institutional)

Administrative - 

efficiency and cost 

effective 

Communication 

and Education 

Ecosystem based management x x x x x

Spatial organisation - terrestrial and coastal x x x x x

Cross-sectoral policy integration and coherence x x x x x

Institutional integration - strategic, operational, stakeholder x x x x x

Greater synergies between resource users and uses x x x x x

Sustainable multiple use x x x x x

Reduced potential for conflict between and among resource 

users and uses x x x x x

Centralised data management dashboard/ interface x x x x x

Cost savings and improved economic competitiveness x x x

Enhanced environmental awareness x x x x

Institutional cost effectiveness x x x

Effective stakeholder engagement x x x x x

Better communication and dissemination of information x x x x x

Integrated objectives  Essential Criteria 

Table 4: Evaluation Criteria 
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Results  

It would appear from the evaluation of the proposed framework of EMMS against the Principles of 

IEM, the essential and desirable criteria, that the IMMERSE  proposed framework is fit for purpose, 

robust and ready for being piloted in the context of the Irish case studies i.e. Shannon Estuary and 

Dublin Bay. The evaluation is summarised in Table 5. 

It is noted however, that this evaluation is just the start of the monitoring and review process of the 

IMMERSE proposed framework.  Once a process is applied, it should also be regularly evaluated to 

determine the extent to which it is meeting its goals or how successful it is. Without knowing what 

the framework is trying to achieve (or not achieve) it will be impossible to refine and improve the 

process the second time around or, in our case, for implementation on a national basis (Cicin-Sain & 

Knecht, 1998; Ehler, 2014). The evaluation process may be a continuous, ongoing activity in which 

measures of performance are acquired and compared with the framework principles, goals and 

objectives. This might entail monitoring and assessing ‘achievement against some predetermined 

criteria, usually a set of standards or management goals and objectives’ (Ehler, 2014, p. ix). Criteria 

and indicators will be developed based on experience from the case studies.  However, whilst it is 

acknowledged that one size does not fit all, with experimentation, innovation and evaluation a 

framework can be tailored in consultation with stakeholders and applied within a particular case 

study area. 

 

  



Stage Aim Identified Steps and Actions Compliance with Principles of IEM Compliance with EU 

Directives 

Compliance with other Essential Criteria Compliance with Desirable Criteria 

Stage 1 Vision and 

Objectives 

• Identify target geographic area 

• Identify need and establishing authority

• Set overarching goals and objectives

• Build commitment to process - political will, 

awareness and multi stakeholder dialogue

• Obtaining financial support

P2:Sovereign Right to Develop WFD, MSFD, Birds & 

Habitats, Floods, 

MSP, SEA

• Achieving good environmental and 

ecological status 

• Incorporating integrated environmental 

monitoring

• Reducing environmental risks

• Conserving biodiversity 

• Integrating land-sea interface

• Achieving (environmental) sustainability 

• Climate Change mitigation and adaptation 

• Ecosystem based management 

• Institutional integration - strategic, 

operational, stakeholder

• Greater synergies between resource 

users and uses 

• Sustainable multiple use 

• Reduced potential for conflict 

between and among resource users 

and uses 

•Cost savings and improved economic 

competitiveness 

• Institutional cost effectiveness 

• Effective stakeholder engagement 

• Better communication and 

dissemination of information

Stage 2 Understanding 

Ecosystem 

Status 

• Determine existing ecosystem conditions and 

limits in consultation with key stakeholders

• Identify historic, present and alternative future 

uses and users of the resource

• Map and record  resource use and spatial 

allocations/ designations  

• Scope potential pressures and impacts

• Examination of interconnections 

• Build interest, expand participation, and 

create settings for sectors to come together

• Consult key stakeholders and identify priority 

issues

P1: Sustainability; P4. Equitable access 

to environmental resources; P5. 

Conservation of ecosystem structure; 

P6. Inter-relationship and integration; 

P8: Informed decision-making; P13: 

Communication

WFD, MSFD, Birds & 

Habitats, Floods, SEA, 

MSP, EIA

• Achieving good environmental and 

ecological status 

• Incorporating integrated environmental 

monitoring

• Reducing environmental risks

• Conserving biodiversity 

• Integrating land-sea interface

• Incorporating transboundary 

environmental issues 

• Assessing cumulative impacts 

• Achieving (environmental) sustainability 

• Climate Change mitigation and adaptation 

• Ecosystem based management 

• Spatial organisation - terrestrial and 

coastal 

• Cross-sectoral policy integration and 

coherence 

• Institutional integration - strategic, 

operational, stakeholder

• Greater synergies between resource 

users and uses 

• Sustainable multiple use 

• Reduced potential for conflict 

between and among resource users 

and uses 

• Centralised data management 

dashboard/ interface 

• Effective stakeholder engagement 

• Better communication and 

dissemination of information

Table 5 - Evaluation of IMMERSE proposed framework of EMMS



Stage Aim Identified Steps and Actions Compliance with Principles of IEM Compliance with EU 

Directives 

Compliance with other Essential Criteria Compliance with Desirable Criteria 

Stage 3 Determine 

Ecosystem 

Indicators and 

Reference 

Trends

• Develop SMART indicators (quantitative and 

qualitative; environmental, social and economic) 

in consultation with key stakeholders

• Assess status and trends in ecosystem state.

• Establish target and threshold values of 

quantities relevant to management (e.g., 

maximum nutrient inputs, minimum stock size 

limits for fisheries and endangered species 

conservation, no. of licensing/ planning 

consents).

P1: Sustainability; P3: Environmental 

justice; P4. Equitable access to 

environmental resources; P5. 

Conservation of ecosystem structure; 

P6. Inter-relationship and integration; 

P8: Informed decision-making; P10: 

Precautionary Approach; P12: 

Stakeholder engagement; P13: 

Communication

WFD, MSFD, Birds & 

Habitats, Floods, SEA, 

MSP, EIA

• Achieving good environmental and 

ecological status 

• Incorporating integrated environmental 

monitoring

• Reducing environmental risks

• Conserving biodiversity 

• Integrating land-sea interface

• Incorporating transboundary 

environmental issues 

• Assessing cumulative impacts 

• Achieving (environmental) sustainability 

• Climate Change mitigation and adaptation 

• Ecosystem based management 

• Spatial organisation - terrestrial and 

coastal 

• Cross-sectoral policy integration and 

coherence 

• Institutional integration - strategic, 

operational, stakeholder

• Greater synergies between resource 

users and uses 

• Sustainable multiple use 

• Reduced potential for conflict 

between and among resource users 

and uses 

• Centralised data management 

dashboard/ interface 

• Enhanced environmental awareness 

• Effective stakeholder engagement 

• Better communication and 

dissemination of information

Stage 4 Determine 

Appropriate 

Action (i.e. 

impact, hazard 

and risk 

assessment)

• Consider developing Integrated Risk 

Assessment - Evaluate the risk to the indicators 

posed by human activities and natural processes 

in consultation with stakeholders - qualitatively 

or quantitatively determine the probability that 

an ecosystem indicator will reach or remain in 

an undesirable state. This may involve scenario 

building exercises. 

• Identify gaps

• Review and evaluate existing governance 

options and management practices and create 

frameworks to support multi-sectoral 

management 

• Consider use of decision analysis or 

comparable techniques to resolve conflict 

situations, including activities not compatible 

with long-range sustainable use.

P1: Sustainability; P3: Environmental 

justice; P4. Equitable access to 

environmental resources; P5. 

Conservation of ecosystem structure; 

P6. Inter-relationship and integration; 

P7: Holistic decision-making; P8: 

Informed decision-making; P9: 

Environmental Safeguards; P10: 

Precautionary Approach; P11: Polluter 

pays; P12: Stakeholder engagement; 

P13: Communication; 15: Continual 

Improvement

WFD, MSFD, Birds & 

Habitats, Floods, SEA, 

MSP, EIA

• Achieving good environmental and 

ecological status 

• Incorporating integrated environmental 

monitoring

• Reducing environmental risks

• Conserving biodiversity 

• Integrating land-sea interface

• Incorporating transboundary 

environmental issues 

• Assessing cumulative impacts 

• Achieving (environmental) sustainability 

• Climate Change mitigation and adaptation 

• Ecosystem based management 

• Spatial organisation - terrestrial and 

coastal 

• Cross-sectoral policy integration and 

coherence 

• Institutional integration - strategic, 

operational, stakeholder

• Greater synergies between resource 

users and uses 

• Sustainable multiple use 

• Reduced potential for conflict 

between and among resource users 

and uses 

• Centralised data management 

dashboard/ interface 

• Enhanced environmental awareness 

• Effective stakeholder engagement 

• Better communication and 

dissemination of information



Stage Aim Identified Steps and Actions Compliance with Principles of IEM Compliance with EU 

Directives 

Compliance with other Essential Criteria Compliance with Desirable Criteria 

Stage 5 Planning Phase • Inform & consult interested parties incl. 

general public on proposed framework, 

planning and management options

• Identify measurable objectives  i.e. linked back 

to visioning exercise

• Prioritise threats, develop and evaluate 

management options/ alternatives and examine 

trade-offs  - consider using ecosystem modelling 

frameworks to evaluate the potential of 

different management strategies to influence 

the status of natural and human system 

indicators (Levin et al., 2013).

• Consider ‘Reduction Process’ i.e. narrow the 

focus to key aspects of systems and concentrate 

efforts on the tasks that achieve system goals 

(Margerum, Born 1995).

• Choose management strategies for 

implementation

• Build commitment to actions - political 

adoption, stakeholder acceptance, identify 

financing 

• Produce draft plan and consult.

P1: Sustainability; P2: Sovereign Right 

to develop; P3: Environmental justice; 

P4. Equitable access to environmental 

resources; P5. Conservation of 

ecosystem structure; P6. Inter-

relationship and integration; P7: 

Holistic decision-making; P8: Informed 

decision-making; P10: Precautionary 

Approach; P12: Stakeholder 

engagement; P13: Communication; 14: 

Adaptive approach; 15: Continual 

Improvement

WFD, MSFD, Birds & 

Habitats, Floods, SEA, 

MSP, EIA

• Achieving good environmental and 

ecological status 

• Incorporating integrated environmental 

monitoring

• Reducing environmental risks

• Conserving biodiversity 

• Integrating land-sea interface

• Incorporating transboundary 

environmental issues 

• Assessing cumulative impacts 

• Achieving (environmental) sustainability 

• Climate Change mitigation and adaptation 

• Ecosystem based management 

• Spatial organisation - terrestrial and 

coastal 

• Cross-sectoral policy integration and 

coherence 

• Institutional integration - strategic, 

operational, stakeholder

• Greater synergies between resource 

users and uses 

• Sustainable multiple use 

• Reduced potential for conflict 

between and among resource users 

and uses 

• Centralised data management 

dashboard/ interface 

• Enhanced environmental awareness 

• Effective stakeholder engagement 

• Better communication and 

dissemination of information

Stage 6 Formal adoption • Adopt formal management plan and 

governance process i.e. enabling environment; 

institutional roles; management instruments 

and links to international and national policies 

• Promote compliance to regulations, 

agreements and policies

P1: Sustainability; P3: Environmental 

justice; P4. Equitable access to 

environmental resources; P7: Holistic 

decision-making; P8: Informed decision-

making; P12: Stakeholder engagement; 

P13: Communication; 

WFD, MSFD, Birds & 

Habitats, Floods, SEA, 

MSP

• Achieving good environmental and 

ecological status 

• Incorporating integrated environmental 

monitoring

• Reducing environmental risks

• Conserving biodiversity 

• Integrating land-sea interface

• Incorporating transboundary 

environmental issues 

• Assessing cumulative impacts 

• Achieving (environmental) sustainability 

• Climate Change mitigation and adaptation 

• Ecosystem based management 

• Spatial organisation - terrestrial and 

coastal 

• Cross-sectoral policy integration and 

coherence 

• Institutional integration - strategic, 

operational, stakeholder

• Greater synergies between resource 

users and uses 

• Sustainable multiple use 

• Centralised data management 

dashboard/ interface 

• Cost savings and improved 

economic competitiveness 

• Enhanced environmental awareness 

• Institutional cost effectiveness 

• Effective stakeholder engagement 

• Better communication and 

dissemination of information



Stage Aim Identified Steps and Actions Compliance with Principles of IEM Compliance with EU 

Directives 

Compliance with other Essential Criteria Compliance with Desirable Criteria 

Stage 7 Implementation • Implement sustainable development practices 

• Secure adequate funding for implementation 

over time

• Individual sectoral agencies continue to 

perform their regulatory and management 

responsibilities but now as part of an overall IEM 

programme. 

P1: Sustainability; P3: Environmental 

justice; P4. Equitable access to 

environmental resources; P5. P7: 

Holistic decision-making; P8: Informed 

decision-making; P9: Environmental 

Safeguards; P10: Precautionary 

Approach; P11: Polluter pays; P12: 

Stakeholder engagement; P13: 

Communication; 15: Continual 

Improvement

WFD, MSFD, Birds & 

Habitats, Floods, SEA, 

MSP, EIA

• Achieving good environmental and 

ecological status 

• Incorporating integrated environmental 

monitoring

• Reducing environmental risks

• Conserving biodiversity 

• Integrating land-sea interface

• Incorporating transboundary 

environmental issues 

• Assessing cumulative impacts 

• Achieving (environmental) sustainability 

• Climate Change mitigation and adaptation 

• Ecosystem based management 

• Spatial organisation - terrestrial and 

coastal 

• Cross-sectoral policy integration and 

coherence 

• Institutional integration - strategic, 

operational, stakeholder

• Centralised data management 

dashboard/ interface 

• Cost savings and improved 

economic competitiveness 

• Enhanced environmental awareness 

• Institutional cost effectiveness 

• Effective stakeholder engagement 

• Better communication and 

dissemination of information

Stage 8 Monitoring and 

evaluation 

• Review, monitor and evaluate - continued 

monitoring and assessment of ecosystem 

indicators. Include evaluation of governance 

process and outcomes. Check if predetermined 

quality control conditions are being met. 

• Consider new or revised legislative and 

regulatory programmes which may have come 

into effect.

• Reassess issues and management strategies 

• Consult with key stakeholders  

• Define and analyse future conditions

• Develop ongoing management 

• Select adjustments to plan and governance 

process (adaptation)

• Continue to communicate and educate 

P1: Sustainability; P2: Sovereign Right 

to develop; P3: Environmental justice; 

P4. Equitable access to environmental 

resources; P5. Conservation of 

ecosystem structure; P6. Inter-

relationship and integration; P7: 

Holistic decision-making; P8: Informed 

decision-making; P10: Precautionary 

Approach; P12: Stakeholder 

engagement; P13: Communication; 14: 

Adaptive approach; 15: Continual 

Improvement

WFD, MSFD, Birds &  

Habitats, Floods, SEA, 

MSP, EIA

• Achieving good environmental and 

ecological status 

• Incorporating integrated environmental 

monitoring

• Reducing environmental risks

• Conserving biodiversity 

• Integrating land-sea interface

• Incorporating transboundary 

environmental issues 

• Assessing cumulative impacts 

• Achieving (environmental) sustainability 

• Climate Change mitigation and adaptation 

• Ecosystem based management 

• Spatial organisation - terrestrial and 

coastal 

• Cross-sectoral policy integration and 

coherence 

• Institutional integration - strategic, 

operational, stakeholder

• Greater synergies between resource 

users and uses 

• Sustainable multiple use 

• Reduced potential for conflict 

between and among resource users 

and uses 

• Centralised data management 

dashboard/ interface 

• Cost savings and improved 

economic competitiveness 

• Enhanced environmental awareness 

• Institutional cost effectiveness 

• Effective stakeholder engagement 

• Better communication and 

dissemination of information



Stage Aim Identified Steps and Actions Compliance with Principles of IEM Compliance with EU 

Directives 

Compliance with other Essential Criteria Compliance with Desirable Criteria 

Stage 9 Adaptation • Reconsidering and redesigning the 

management programme

• Identifying applied research needs

• Starting the next round of planning/ 

management 

P1: Sustainability; P3: Environmental 

justice; P4. Equitable access to 

environmental resources; P5. 

Conservation of ecosystem structure; 

P6. Inter-relationship and integration; 

P7: Holistic decision-making; P8: 

Informed decision-making; P12: 

Stakeholder engagement; P13: 

Communication; 14: Adaptive 

approach; 15: Continual Improvement

WFD, MSFD, Birds & 

Habitats, Floods, SEA, 

MSP, EIA

• Achieving good environmental and 

ecological status 

• Incorporating integrated environmental 

monitoring

• Reducing environmental risks

• Conserving biodiversity 

• Integrating land-sea interface

• Incorporating transboundary 

environmental issues 

• Assessing cumulative impacts 

• Achieving (environmental) sustainability 

• Climate Change mitigation and adaptation 

• Ecosystem based management 

• Spatial organisation - terrestrial and 

coastal 

• Cross-sectoral policy integration and 

coherence 

• Institutional integration - strategic, 

operational, stakeholder

• Greater synergies between resource 

users and uses 

• Sustainable multiple use 

• Reduced potential for conflict 

between and among resource users 

and uses 

• Centralised data management 

dashboard/ interface 

• Cost savings and improved 

economic competitiveness 

• Enhanced environmental awareness 

• Institutional cost effectiveness 

• Effective stakeholder engagement 

• Better communication and 

dissemination of information
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Appendix 1a – Review of Integrated Processes 

Environmental Management 

Environmental management is referred to as ‘a field of study dedicated to understanding human-

environment interactions and the application of science and common sense to solving problems’ 

(Barrow, 1999, p.3). Environmental management is therefore an approach or ‘process’ which 

integrates ecology, society, economics, policy making and planning.  

The main aim or goals of environmental management as defined by Barrow are as follows:  

• ‘The prevention and resolution of environmental problems; 

• Establishing limits; 

• Establishing and nurturing institutions that effectively support environmental research, 

monitoring and management; 

• Warning of threats and identifying opportunities; 

• Sustaining and, if possible improving, existing resources; 

• Where possible improving quality of life; 

• Identifying new technology or policies that are useful’ (1999, p.18)  

 

These goals are very general but provide a foundation on which to build upon in terms of setting out 

specific objectives in achieving environmental stewardship for estuarine and coastal ecosystems. 

Ideally, goals and objectives should be established within an overall vision which may assume an 

optimum balance between environmental protection and development. Barrow describes a typical 

scheme of practice or process adopted for environmental management which comprises 7 stages 

which are illustrated in Figure.1.   

 
Figure1: Typical process adopted for environmental management. Source: (Barrow, 1999, p.6) 
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While quite general in nature, this process of environmental management (fig.1) provides the bones 

of a management framework which can be further fleshed out for the purpose of estuarine and 

coastal management. Barrow suggests that stages 1-3 are shaped by strategic policies and are 

subject to public scrutiny (also in stage 5). It is also suggested that lessons learnt at each stage 

should be used to improve future environmental management. Similarly, evaluation during stages 4 

and 5 will also inform future management.  

 

With regards to the development of the IMMERSE pilot process of EMMS, these general steps 

provide a basic structure which can be tailored to meet the specific requirements and unique 

characteristics of estuarine and coastal ecosystems in Ireland.   

    

Integrated Environmental Management (IEM) 

Integrated environmental management (IEM) emerged as an alternative concept to the traditional 

sectoral approach to environmental problems that was common during the 1970s (Antunes & 

Santos, 1999). IEM is a more focused approach which aims to avoid fragmented decision-making and 

short term objectives which benefit a single sector only.  A comprehensive definition provided by 

Cairns and Crawford is the ‘co-ordinated control, direction or influence of all human activities in a 

defined environmental system to achieve and balance the broadest possible range of short and long 

term objectives' (1991, p. 5).  It essentially endorses ‘a holistic view that requires looking at the full 

range of activities and programmes that affect a system or region and developing strategies for 

managing critical components and interrelationships' (Margerum & Born, 1995, p.377).  

IEM aims to make sustained use possible by resolving socioeconomic development objectives with 

the conservation of environmental quality and ecological functions through the adoption of policy 

instruments and measures (Antunes & Santos, 1999; Cairns Jr. & Crawford, 1991).  

In terms of the process involved in IEM, there are a number of approaches postulated which are 

summarised in Table A. The process proposed by Cairns and Crawford (1991) emphasises the need 

for setting out the geographic and systems context as well as defining specific objectives and goals in 

resource use at the outset. This includes identifying the organisations attempting to use the 

resource, relevant legislators and the general public. The recognition of interconnections within 

resource use and the potential for conflicts are common issues acknowledged within recommended 

processes.   

The involvement of stakeholders and the general public is a key step in the majority of management 

processes.  Margerum and Born (1995) go so far as to say that ‘engagement and interaction must 

occur at every stage, from the scoping process to strategy or plan development to implementation’. 

The involvement of stakeholders throughout the process is considered important as it would seem 

that power manifests itself during each phase (Margerum & Born, 1995).  

It is also recommended that the process is adaptive, allowing for flexibility. As Antunes and Santos 

(1999, p.220) remarked ‘a stage of equilibrium involving full knowledge and optimal allocation of 

coastal and marine resources will probably never be reached’. In this context, an adaptive approach 

which involves a continuous learning process of identification–design–implementation–evaluation 

and revision is recommended. A schematic diagram of this approach is illustrated in Figure 2.  



Table A: Summary of outline processes for Integrated Environmental Management 

Source Step 1  Step 2 Step 3 Step 4 Step 5 Step 6  Step 7  Step 8 

Cairns and 
Crawford, 
1991 

Identification 
of:  
a. The 
system limits  
b. The 
geographic 
boundaries 
etc. 
c. History, 
present 
condition 
and 
alternative 
futures of 
the resource 

Identification of:  
a. All 
organisations 
intending to use 
the resource 
b. Uses, 
including 
episodic, by the 
general public  
c. Potential 
impacts of 
proposed uses 
outside the 
management 
area 

Inform all 
interested 
parties, 
including the 
general 
public, of the 
entire 
spectrum of 
organisations 
wishing to use 
the resource 

Require each 
organisation 
proposing to 
use the 
resource to 
indicate how 
the proposed 
use would 
affect the 
resource 

Send this 
information to all 
resource users – 
identify 
conflicting or 
damaging uses 

Use 
decision 
analysis or 
comparable 
techniques 
to resolve 
conflict 
situations, 
including 
activities 
not 
compatible 
with long-
range 
sustainable 
use 

Establish 
quality 
control 
conditions 
to ensure 
that the 
resource 
is not 
damaged 
by 
proposed 
uses 

Implement 
monitoring 
programme to 
ensure that 
predetermined 
quality control 
conditions are 
being met. 

Margerum 
and Born, 
1995. 

Inclusive 
view 

Examination of 
interconnections 

Goal 
identification 

Reduction 
process 

Outputs    

Antunes 
et al., 
1996. 

Problem 
identification 
and 
assessment 

Modelling and 
formulation of 
scenarios of 
possible 
environmental 
change 

Identification 
of priority 
issues and 
establishment 
of targets for 
environmental 
policy 

Search and 
evaluation of 
policy 
alternatives, 
including 
environmental 
management 
instruments 
and measures 
which best 
meet objectives 
 

Implementation 
and evaluation of 
policy 
performance 
 

   



Figure 2: Schematic diagram of Integrated Environmental Management Source: Adapted from Margerum and Born, 1995   

 

In terms of governance arrangements, Margerum and Born (1995) note that a single organisation or 

individual cannot adequately provide a holistic view as this requires the contribution of a wide 

variety of stakeholders. Additionally, multiple perspectives are considered important for identifying 

goals and prioritising issues that should be addressed as well as gathering a variety of information 

needed to match the complexity of the associated problems. Consequently, interaction is regarded 

as the key operational component to achieving integration throughout a process of planned change. 

The overall approach endorsed by Antunes and Santos (1999) gives a fairly succinct overview of the 

steps involved including technical requirements encompassing problem assessment; policy priorities; 

and the preparation and implementation of policies through adequate instruments and measures, 

taking into account the multiple perspectives of the stakeholders involved. Of particular relevance is 

the identification and assessment of current and future environmental problems and examining 

scenarios of future evolution.      

In terms of the identification and assessment of marine problems, Antunes and Santos support the 

application of the ‘driving forces–pressure–state–impact–response (DPSIR) framework’ which is 

adopted as part of several integrated assessments. The ‘drivers’ are the human activities 

responsible; the ‘pressures’ are the causes of problems derived from the drivers; the ‘state’ is the 

change in the environment; the ‘impact’ is the change to the human system, the Man-induced 

modification to the physics and chemistry of the system, the biological responses at any level of 

biological organisation, at any spatial scale or temporal scale; and the response is the ‘human’ 

response to the causes and effects (McLusky & Elliott, 2004).  It is acknowledged that with the DPSIR 

framework, there are a number of challenges that arise in relation to complex environmental 

problems and, in particular, marine resources. The difficulties relate to the following:  

1. ‘Several causes contributing to a single effect; 

2. Multiple effects resulting from a single pressure; 

3. Interrelations among ecosystem components; and  

4. Indirect, synergistic or cumulative effects’ (1999, p.221). 
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Monitoring systems are recognised as a requirement capable of providing information on marine 

ecosystems and their response to pressures caused by human activities which is deemed critical to 

improve ocean governance.  

The DPSIR framework provides a basis for identification of information needs and for problem 

assessment which can be explored in more detail when developing an integrated process specific for 

estuarine and coastal ecosystems.  

Similarly, with regards to the development of scenarios, this step will be explored further in the 

consideration of estuarine and coastal ecosystem management and monitoring.  Antunes and Santos 

(1999) reflect that the scenario stage of the process involves trying to forecast the evolution of 

marine and coastal systems under different socioeconomic scenarios and the response of these 

environmental changes into human activities. Accordingly, this requires ‘the development of 

integrated ecological–economic models, which take into account, on the ecological side, different 

physical, chemical and biological processes, and multiple species and their interactions, and on the 

socioeconomic side the various stakeholders involved and their points of view’ (Antunes & Santos, 

1999, p.221).  The modelling of impacts is not without challenges particularly in relation to the 

unknowns. As such, interdisciplinary research is needed to develop linked physical–biological–

chemical models and to integrate the socioeconomic dimension. 

All of the steps outlines above for a process of IEM will be considered as part of the development of 

the IMMERSE pilot process of EMMS and will be critically reviewed in terms of their application 

within estuarine and coastal environments.   

 

Integrated Water Resource Management (IWRM) 

Integrated water resource management (IWRM) became a mainstream concept following the 1977 

United Water Conference in Mar del Plata where it became apparent that continued growth in 

population and economic activity was resulting in increased water demand and pollution, leading to 

increased competition and conflict over limited water resources (Jønch-Clausen & Fugl, 2001; 

McDonnell, 2008). Moreover, the majority of uses have some direct or indirect quantity or quality 

effects on the availability of water for other uses. Therefore, not only is water the most basic of 

needs, it is also at the centre of sustainable development; it is linked to health, agriculture, energy 

and biodiversity (Kidd & Shaw, 2007).  

Consequently, a more integrated approach is needed to link ‘land and water; surface water and 

groundwater; water quantity and quality; and upstream and downstream water-related interests, 

including the upstream freshwater catchments and the downstream coastal zone’ (Jønch-Clausen & 

Fugl, 2001, p.501). The traditional sectoral and fragmented approach to water resources 

management had so far failed to acknowledge that all life and all sectors of the economy depend on 

water. Furthermore, the shortcomings of current institutional frameworks in dealing with these 

issues were exacerbating the situation.   

Accordingly, integration was deemed necessary within two contexts: the first being the ‘natural 

system’ which is ‘a critical determinant of the availability and quality of water resources’; and the 

second being the ‘human system’ which ‘shapes resource use, waste production and pollution of the 
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resource and which sets development priorities’ (Jønch-Clausen & Fugl, 2001). Integration is 

therefore necessary within and between both contexts having regard to both temporal and spatial 

variability.   

In this context, IWRM has been defined as:  

'a process which promotes the co-ordinated development and management of water, land 

and related resources, in order to maximise the resultant economic and social welfare in an 

equitable manner without compromising the sustainability of vital ecosystems’ (Global 

Water Partnership, 2000).   

IWRM is a move away from the traditional, fragmented and sectoral approach to water resources 

management that has resulted in poor services and unsustainable resource use. It is now a cross-

sectoral policy approach based on the understanding that water resources are an essential 

component of the ecosystem, a natural resource and a social and economic good' (Global Water 

Partnership, 2010). 

The general steps prescribed by the Global Water Partnership are outlined in Table B. It is stated that 

there is not one correct administrative model. Rather, the shaping of IWRM is dependent on 

selecting, adjusting and applying the right mix of these tools for a given situation. In terms of 

determining timeframes and milestones, it is emphasised that agreement on this is critical for 

completing the strategy. Implementation, it is noted, may occur on an incremental basis, in terms of 

geographical scope and the sequence and timing of reforms. It is also suggested that scope, timing 

and content of measures can be adjusted according to experience. This flexibility allows for change, 

improvement and amendments to the process, provided that the proper bases for sound decision 

making have been established. It is little surprise then that the Global Water Partnership caution 

that, when developing a strategy and framework for change, it is important to acknowledge that the 

process of change is unlikely to be quick (Global Water Partnership, 2010).   
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Table B: Steps involved in the IWRM process. Source: (Global Water Partnership, 2010) 

Integrated Water Resource Management  

1. Establish status and overall goals 
 Water resources issues  
 Goals and progress towards IWRM framework 
 Recent international developments 

2. Build commitment to reform process  
 Political will 
 Awareness  
 Multi stakeholder dialogue  

3. Analyse gaps  
 Water resources management functions required  
 Management potentials and constraints 

4. Prepare strategy and action plan  
 Enabling environment  
 Institutional roles  
 Management instruments  
 Links to national policies  

5. Build commitment to actions  
 Political adoption 
 Stakeholder acceptance 
 Identify financing  

6. Implement frameworks  
 IWRM framework  
 Framework for water infrastructure development 
 Building capacity  

7. Monitor and evaluate progress  
 Indicators of progress towards IWRM and water 

infrastructure development framework 

 

In terms of the applicability of IWRM to an Irish context for estuarine and coastal management, it is 

acknowledged that the process is very broad however, there are certain basic steps underpinning 

IWRM which may be commonly used. Nevertheless, they must be experienced in the specific context 

i.e. against the nature, character and imminent environmental issues, institutional capacities etc. It is 

also acknowledged that many other factors differ greatly between countries and regions.   

 

Integrated Coastal Zone Management (ICZM) 

As a result of global trends showing a decline in the quality of coastal regions supporting sustainable 

human societies, integrated coastal zone management (ICZM) or integrated coastal management 

(ICM) became one of a range of initiatives aimed at achieving a better balance between human 

societies and the ecosystems they are a part of (European Commission, 1999). 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 (European Commission, 2002).  

The Recommendation promotes integration across sectors and levels of governance, as well as a 

participatory and knowledge-based approach to coastal management.   

ICZM is defined as ‘a dynamic process for the sustainable management and use of coastal zones, 

taking into account at the same time the fragility of coastal ecosystems and landscapes, the diversity 
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of activities and uses, their interactions, the maritime orientation of certain activities and uses and 

their impact on both the marine and land parts’ (European Commission, 2010, Art.2(f)).  

ICZM is therefore a multi-purpose process which aims to deliver sustainable development within 

coastal environments.  At the same time it seeks to reduce vulnerability of coastal areas and their 

inhabitants to natural hazards; and maintain essential ecological processes, life support systems and 

biological diversity in coastal and marine areas.  An integrated approach such as ICZM is also 

required to manage the affects of marine and coastal uses and activities farther upland, can have on 

marine and coastal environments and the affects marine and coastal users can have on each other 

(European Commission, 2001).  ICZM has the potential to analyse the impacts of development, 

conflicting uses and inter-relationships among physical processes and human activities, and, in 

parallel, promote synergies between sectoral coastal and marine activities (Cicin-Sain & Knecht, 

1998). Similarly to the aforementioned processes, ICZM strives to overcome the fragmented, 

sectoral approach to management traditionally employed by government at the land-sea interface.  

The European Commission’s Recommendation includes a set of principles defining the essential 

characteristics of ICZM which were outlined in Working Paper I.  These principles inter alia require 

an understanding of ecosystem functions and capacity, cross sectoral stakeholder and public 

engagement, prioritisation of goals and needs, spatial analysis of uses and allocation of space and 

risk assessments. It is noted however, that the nature of a ‘Recommendation’ allows for European 

institutions to suggest a line of action without imposing any legal obligation on those to whom it is 

addressed. As McKenna et al., (2008, p.949) states ‘the ethos of a Recommendation, therefore, is 

advice and persuasion, not prescriptive statement or even the ranking or prioritization of suggested 

actions’. As such, they suggest that Recommendations tend to be no more than ‘wish lists’.  This may 

explain the abundant research on the evaluation of the ‘principles’ rather than the actual steps 

involved in the ICZM process or implementation (Atkins, 2004; Breen & Hynes, 2014; McKenna et al., 

2008; Reis et sl., 2014).  

In terms of the ICZM process itself, a generic step-by-step approach recommended by (Olsen, 2003) 

is summarised in Table C.   
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Table C:General steps involved in the ICZM/ ICM process. Source: (Olsen, 2003) 

Steps involved in the ICZM process 

1. Identification of issues   

 assess existing conditions  

 consult key stakeholders and identify priority issues 

2. Programme planning and preparation 

 Select issues to be addressed and geographic focus 

 Conduct sustained public education programme 

 Define boundaries of management area 

 Define management objectives, strategies and actions 

 Carry out early implementation actions 

3. Formal adoption and funding  

 Adopt formal management plan and governance process 

 Secure adequate funding for implementation  

4. Implementation 

 Construction/ operation of infrastructure  

 Promote compliance to regulations and agreements  

 Implementation of sustainable development practices  

5. Operation  

 New or revised regulatory programmes come into effect. 

 Individual sectoral line agencies continue to perform their regulatory and 
management responsibilities but now as part of the overall ICM programme.  

 Specific projects are designed and undertaken in connection with new economic 
opportunities in the coastal zone.  

6. Evaluation  

 Evaluation of governance process and outcomes  

 Reassess issues and strategies  

 Select adjustments to plan and governance process 

 

The steps outlined in Table C are generic and may be applicable in many integrated management 

contexts. In terms of applicability within an Irish estuarine and coastal environment, it is 

acknowledged that the integrated management of estuaries should be included within ICZM, which 

according to McLusky and Elliott (2004) relies on hierarchical organisation including ‘vertical’ and 

‘horizontal’ co-ordination. This structure is also dependent on temporal and spatial coordination 

which aims to achieve ‘the optimal phasing of management actions across places within the estuary 

and at different times’ (McLusky & Elliott, 2004, p. 182). 

It is worth having regard to the recent Marine Spatial Planning Directive (European Union, 2014) 

which initially had the intention of including ICZM within its remit. It has, however, since been 

omitted. Consequently, the MSP Directive specifies that the legislation shall only apply to marine 

waters and not apply to coastal waters or parts thereof falling under a Member State’s town and 

country planning.  This may pose a risk of further fragmentation in relation to estuary and coastal 

management on a country wide basis where no national policy exists.  For example, the omission of 

ICZM from the MSP Directive may have negative implications for Irish estuarine and coastal 

environments where currently their management operates within a policy vacuum (O'Hagan & 

Ballinger, 2010). Interestingly, Breen and Hynes (2014), were of the opinion that the European 

Commission’s maritime policy reflected existing literature on what form ICZM should take and how it 

should be implemented. Breen and Hynes (2014) suggest that what is emerging is the requirement 

of an integrated, spatially based form of coastal management which inherently addresses the issue 
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of risk and uncertainty and is adaptive overtime to allow for improvements which were not 

foreseeable in earlier versions of ICZM. The European Commission’s recent ‘U-turn’ of excluding 

ICZM from the MSP Directive may result in negative repercussions for estuarine and coastal 

management. 

Ecosystem Based Management (EBM) 

The ecosystem approach or ecosystem based management (EBM) is a framework for a more holistic 

style of planning and management (Kidd et al., 2011).  EBM provides a strategy for the integrated 

management of land, water and living resources addressing conservation and environmental issues 

from a co-ordinated perspective. Prior to the emergence of EBM, management of human activities 

within the environment including estuarine, coastal and marine environments has historically been 

exercised on a mainly sectoral basis (Ehler & Douvere, 2009; Ehler et al., 1997; European 

Commission, 1999).  Accordingly fisheries, shipping, navigation, infrastructure, etc. have been 

licenced or regulated by different agencies.  Since the 1980s however, there has been a recognised 

need to move from management on a sectoral basis to a more holistic approach ensuring a more 

healthy and successful ecosystem (McLusky & Elliott, 2004). It is acknowledged that human activity 

and the ecosystems in which they occur are inextricably linked and should be managed as a whole. 

EBM has been endorsed by the European Parliament as a means of delivering marine spatial 

planning (MSP). This, the Parliament states, will promote ‘the sustainable development and growth 

of the maritime and coastal economies and the sustainable use of marine and coastal resources 

(European Union, 2014, L257).  

Nevertheless there is little guidance provided on the application of an EBM framework.  Instead 

Levin noted that the implementation of EBM in coastal and marine ecosystems is considered a 

‘significant hurdle as little practical advice is available to inform management authorities on how to 

select specific management measures to achieve EBM goals’(Levin et al., 2009, p.0023).    

In terms of defining EBM, the Convention on Biological Diversity describes it 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). 

The aims of EBM are to act as a framework for balancing and integrating the three objectives of the 

Convention of Biological Diversity which relate to: conservation of biological diversity; the 

sustainable use of its components; and the fair and equitable sharing of the benefits arising out of 

the utilisation of genetic resources (Kidd et al., 2011).  

One distinct characteristic of the EBM process in comparison to traditional environmental 

management approaches is its place-based nature (Kidd et al., 2011). This is where an ecosystem 

represents the place and EBM aims to manage each of the human uses within that place/ ecosystem 

at a scale that encompasses its impacts on marine and coastal ecosystem function, instead of scales 

defined by jurisdictional boundaries (Agardy et al., 2011). Experience however, has indicated that if 

the place-based nature of EBM is not incorporated appropriately, it can result in a predominantly 

sectoral approach to policy formulation (Flannery & ÓCinnéide, 2012; Kelly et al., 2014).  

An envisaged EBM process has been devised by UNEP and specifies a number of core elements that 

should be put into practice which are as follows:  
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1. Recognising connections within and across ecosystems;  

2. Applying an ecosystem services perspective;  

3. Understanding and addressing cumulative impacts; 

4. Managing for multiple objectives; and  

5. Embracing change, learning, and adapting (Agardy et al., 2011, p.19)  

 

With regards to the steps involved in moving towards EBM, UNEP have recommended a number of 

key phases and considerations which are summarised in Table D.   

Table D: Steps involved in the process of Marine and Coastal EBM. Source: (Agardy et al., 2011)  

Steps in Moving towards EBM 

Visioning Phase: Establish a Foundation for EBM 
• Identify target geographic area and key concerns  
• Build interest, expand participation and create settings for 

sectors to come together  
• Develop a common understanding of the ecosystem  
• Take stock of existing management practices  
• Set overarching goals 

Planning Phase: Chart the EBM Process 
• Assess the ecosystem  
• Evaluate EBM governance options and create legal frameworks 

to support multi-sectoral management  
• Identify measurable objectives  
• Prioritise threats, evaluate management options and examine 

trade-offs  
• Choose management strategies for EBM implementation 

Implementation Phase: Apply and Adapt EBM 
• Monitor, evaluate and adapt  
• Continue to communicate and educate  
• Secure sustainable financing for EBM implementation over time  

 

As reported by Kidd et al., (2011) the application of EBM poses significant challenges and these 

relate to: a) developing the human dimension; b) addressing key information challenges; and c) 

connecting to wider agendas.  The human dimension refers to the holistic ambitions of EBM; human 

activity as the focus of planning and management action; developing objectives that reflect societal 

choice; and stakeholder engagement. The key information challenges highlighted include informing 

societal choices; spatial dynamics and different planning and management responses; temporal 

dynamics i.e. the importance of a long-term view and adaptive management; understanding 

structural and functional biodiversity; and dealing with complexity and uncertainty. In terms of 

connecting to the wider agendas this relates to marine and terrestrial planning and challenging the 

ecological modernisation paradigm. Therefore it may be construed that the application of the EBM 

approach is still an emerging concept in terms of coastal and marine planning and not so relatively 

straightforward in terms of the challenges which need to be considered when looking at this option 

for delivering integrated estuarine and coastal management within an Irish context.    

 

Integrated Ecosystem Assessment (IEA) 

As EBM evolves over time as a central paradigm for the management of human activities within 

marine ecosystems, integrated ecosystem assessments (IEAs) have been developed to ‘further the 
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transition of EBM from principle to practice by providing an efficient, transparent means of 

summarizing the status of ecosystem components, screening and prioritizing potential risks, and 

evaluating alternative management strategies against a backdrop of environmental variability’ (Levin 

et al., 2013, p. 1). Developed in the USA in 2008 by the US National Oceanic Atmospheric 

Administration (NOAA), the aim of an IEA is ‘to provide a structured approach to ecosystem 

assessment and evaluation that serves as an integrative counterpart to single-species and single-

sector assessments’ usually applied in resource management (Levin et al., 2013, p.2).   

As mentioned already, it has been suggested that regardless of the support for EBM, there are 

limited examples of successful implementation. This has been attributed to the lack of tools 

available on how to make scientific principles of EBM useful to resource managers (Levin et al., 

2013). In this context, an IEA can be used to assess the status of ecosystems relative to specific 

management goals and objectives and to evaluate the probable outcomes and trade-offs of 

alternative management strategies.  

A review of IEAs currently being implemented in the US noted that a key success of the programme 

has been the adoption of a ‘standard conceptual framework that facilitates customised 

implementation’ (Samhouri et al., 2014, p.1207).  The conceptual framework implemented is based 

on a cyclical, iterative approach which is illustrated in Figure 3 with the basic steps recommended in 

NOAA’s IEA framework summarised as follows:  

1. Scope the IEA - specific ecosystem objectives and threats are identified.  

2. Develop Ecosystem Indicators - Carefully selected indicators provide the basis for the 

assessment of status and trends in ecosystem state. In some cases, indicators will simply 

track the abundance of a single species (as in the case of an endangered species). More 

often, indicators will serve as proxies for ecosystem attributes of interest (e.g., resistance to 

change, resilience to perturbation, or maintenance of critical service functions).   

3. Develop EBM reference levels - Ideally, historical measurements of selected indicators 

inform the establishment of target and threshold values of quantities relevant to 

management (e.g., maximum nutrient inputs, minimum stock size limits for fisheries and  

endangered species conservation).  

4. Conduct Risk Analysis - evaluates the risk to the indicators posed by human activities and 

natural processes.   

5. Evaluate management scenarios - using ecosystem modelling frameworks to evaluate the 

potential of different management strategies to influence the status of natural and human 

system indicators.  

6. Monitoring and Evaluation - continued monitoring and assessment of ecosystem indicators 

(Levin et al., 2009; Levin et al., 2013).  
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Figure 3: Steps involved in the process for developing an IEA. Source: (Levin et al., 2013) 

 

It is noted that underpinning the IEA steps are four integrative ideas which are as follows:  

1. An IEA is hierarchical: all indicators, status assessments, risk analyses, and scenario 

evaluations must map back to the established ecosystem management goals.  

2. IEAs must be considered an iterative process. 

3. The IEA is not prescriptive about analytical approaches. Because it is not 

prescriptive, an IEA can be implemented now, over a range of spatial and temporal 

scales, for a variety of ecosystem objectives.  

4. An IEA is fundamentally cross-sectoral. IEAs address drivers, pressures and impacts 

on ecosystem services that cross ecosystems, habitats, species, and human activities 

and institutions (Samhouri et al., 2014). 

Therefore it is evident that as more integrated processes are developed, the more detailed and 

focussed they become, particularly for the coastal and marine environment. Nevertheless, it is 

highlighted that the analytical approaches within an IEA are less prescriptive.  

IEAs are being implemented over a range of spatial and temporal scales within the USA. Following a 

review of IEAs implemented since 2008 in the USA, eight tenets are recommended to further 

enhance the future use of IEAs in implementing EBM.  These tenets include the following:   

1. engage with stakeholders, managers, and policy-makers early, often, and 

continually;  

2. conduct rigorous human dimensions research;  

3. recognise the importance of transparently selecting indicators;  

4. set ecosystem targets to create a system of EBM accountability;  

5. establish a formal mechanism(s) for the review of IEA science;  

6. serve current management needs, but not at the expense of more integrative ocean 

management;  

7. provide a venue for EBM decision-making that takes full advantage of IEA products; 

and 



31 
 

8. embrace realistic expectations about IEA science and its implementation (Samhouri 

et al., 2013, pp.1207-1212).  

 

While it is acknowledged that IEA is still a relatively new framework, it is currently being used to 

serve as scientific foundation for marine EBM and provides some structure around the task of 

identifying, evaluating and developing management strategies for multiple ecosystem components 

and sectors (Samhouri et al., 2014). A number of challenges identified by Kidd et al., (2011) in 

relation to the EBM approach have also been addressed as part of the IEA process e.g. human 

dimensions research and key information. The application of IEA or elements of the process can be 

considered in relation to Irish estuarine and coastal environments where other concepts such as 

IEM, EBM have not been so explicit in setting out parameters.   

 

Marine Spatial Planning (MSP)  

MSP is recognised as an important tool in the sustainable management of marine ecosystems 

(Douvere & Ehler, 2007; Kelly et al., 2014).  As discussed already, until recently, governments applied 

a mainly sectoral approach towards marine issues however, they now realise that a more integrated 

approach is required to manage increasing pressures on the marine environment (Olsen et al., 

2011).  

The MSP Directive adopted by the European Parliament and Council creates a common framework 

for maritime spatial planning in Europe.  The Directive stipulates that ‘the application of an 

ecosystem-based approach will contribute to promoting the sustainable development and growth of 

the maritime and coastal economies and the sustainable use of marine and coastal resources’ 

(European Union, 2014). 

The MSP Directive specifies that the process of MSP should ‘cover the full cycle of problem and 

opportunity identification, information collection, planning, decision-making, implementation, 

revision or updating, and the monitoring of implementation, and should have due regard to land-sea 

interactions and best available knowledge’ (European Union, 2014, Para.18). Similarly, the MSP 

approach as recommended by the EU includes common steps as per the IEM, EBM and ICZM 

management frameworks including defining and analysing existing and future conditions, developing 

and implementing a formal management plan, monitoring and evaluation and stakeholder 

participation throughout the process.    

In terms of best practice in the delivery of MSP, UNESCO has been instrumental in developing a 

comprehensive step-by-step approach towards ecosystem management, which is outlined in Table 

E.  
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Table E: Marine Spatial Planning: a step-by-step approach toward ecosystem-based management (Ehler & Douvere, 
2009) 

Step-by-Step Approach for Marine Spatial Planning toward Ecosystem-
based Management 

Step 1  Defining need and establishing authority 

Step 2 Obtaining financial support 

Step 3 Organizing the process (pre-planning) 

Step 4 Organizing stakeholder participation 

Step 5 Defining and analysing existing conditions 

Step 6 Defining and analysing future conditions 

Step 7 Developing and approving the spatial management plan 

Step 8  Implementing and enforcing the spatial management plan 

Step 9 Monitoring and evaluating performance 

Step 10 Adapting the marine spatial management process 
 

This MSP approach is likely to be tested by a number of regions given the recent adoption of the EU 

MSP Directive, particularly by those countries just embarking on the development of a MSP 

framework.  This should provide a number of examples over the next few years which will allow for 

this approach to be reviewed in terms of successful implementation.  

With regards to the applicability of the MSP approach within an Irish estuarine and coastal context, 

the process of producing a plan involves a series of basic steps that are likely to be generic to 

different situations. Of particular relevance is the initial administrative steps such as establishing the 

need, authority and financial support as well as defining and analysing existing and future 

conditions. It is noted that MSP requires extensive spatial data however, it is likely that there will be 

sufficient existing data available to start MSP i.e. historical, anecdotal and predictive data (Kelly et 

al., 2014). As advised by Shucksmith and Kelly (2014, p.27), ‘the range of data available and its 

accuracy has the potential to influence how it is mapped, interpreted and subsequently used to 

develop spatial strategies within MSP’.  

With ecosystems operating at different scales, then it is advisable that so too should MSP.  Gilliland 

and Laffoley surmise that while there is no single answer, a ‘nested approach in which each level 

provides context for the level below is considered to provide the most effective approach’.  This 

tiered approach has the potential to provide a hierarchical structure within which estuarine and 

coastal management plans may sit i.e. within a MSP nested plan framework.  
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Appendix 1b - Multiple Case Studies Analysis  

Estuary Management Plans in England 

In 1992 following the publication of the House of Commons Select Committee Report ‘Coastal Zone 

Protection and Planning’ the profile of coastal and estuarine areas was raised, stressing the need for 

a strategic coastal management policy (Knowles & Myatt-Bell, 2001). As a result, English Nature 

(now Natural England) launched its Campaign for a Living Coast to ensure the sustainability of 

England’s maritime environment. The ‘Estuaries Initiative’ was one part of English Nature’s 

campaign, the aim of which was to encourage the development of comprehensive and integrated 

management plans for each of England’s estuaries; and to encourage the establishment of estuary 

management groups to guide and implement these plans (English Nature, 1993).  

Three management initiatives in the Severn, Mersey and Humber Estuaries are reviewed and 

summarised in terms of governance, observations and outcomes.  

Management of the Severn Estuary  

Following the introduction of the Estuaries Initiative many voluntary estuary management 

programmes were established in England and Wales, including the Severn. Each of the different 

estuary management groups in England adopted a variety of approaches to estuary management 

with the Severn Estuary Strategy (SES) being described as one of the most ambitious in terms of its 

area, scope and the consensus-building techniques (Knowles & Myatt-Bell, 2001). 

The Severn Estuary is one of the largest estuaries located on the west coast of Britain supporting a 

very complex natural and human environment. With the second largest tidal range in the world, it is 

a high energy, dynamic system with one of the most extensive catchments in Britain with large 

freshwater inputs (Ballinger & Stojanovic, 2010).  Situated on its shores are the major cities of 

Bristol, Cardiff, Gloucester and Newport sustaining over a million people. Inevitably the Estuary is 

subject to a wide variety of users who live, work and play within its surroundings (Knowles & Myatt-

Bell, 2001). 

The intensity of development and wide range of uses (port, industry, urban development, tourism, 

recreation, agriculture etc.) exert demands on the estuary environment and, with significant 

potential for inshore renewable energy generation, such pressures are likely to remain (Ballinger & 

Stojanovic, 2010).  

Governance 

The Severn Estuary Strategy (SES) was an independent organisation set up with the task of preparing 

a management strategy promoting the sustainable management of the coastal and marine 

environment of the Severn Estuary in co-operation with the main regulators, users, interest groups 

and the local community (Knowles & Myatt-Bell, 2001). The lead organisation was South Glamorgan 

County Council in partnership with Avon County Council, the Countryside Council for Wales, the 

National Rivers Authority (now the Environment Agency) and the University of Wales, Cardiff.   

At the same time, the National Rivers Authority was required to prepare a regional Catchment 

Management Plan (renamed Local Environment Agency Plan) (LEAP)) for the Severn Estuary as well 

as  three coastal cell groups involved in the preparation of Shoreline Management Plans for various 

stretches of the Estuary’s coastline (coast protection).  The National Rivers Authority suggested that 
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a Memorandum of Understanding be developed, as the timing of plans around the Estuary provided 

an opportunity to co-ordinate work. A Memorandum of Understanding was drafted in 1996, ‘aimed 

to minimise confusion about the aims of the initiatives, reduce unnecessary repetition of work, and 

share expertise and information’(Knowles & Myatt-Bell, 2001, p.143).  

The organisational structure of the Management Group was quite straightforward and comprised a 

project manager, a steering group and working group as illustrated in Figure 4 

Figure 4: Organisational structure of the Severn Estuary Strategy (Knowles & Myatt-Bell, 2001, p.144) 

 

Observations  

Research carried out and published in 2001 considered the main consensus-building techniques used 

by the SES, involving stakeholders from the public, private and voluntary sectors (Knowles & Myatt-

Bell, 2001). Findings from the study are summarised below:  

• At the start of the process, participants held mixed views regarding estuary management on the 

Severn and the potential achievements of the SES. Local authorities expressed concern that the 

SES management document would not be able to influence future development plans, but were 

very positive about the integrated philosophy the process would bring to planning, including 

networking and developing ownership of issues. 

• Commercial interests principally had their own interests at heart but wanted to ensure that the 

SES was not biased towards environmental or conservation values. Although unsure of what the 

SES might achieve, they wanted to be aware of and understand the process. 

• Horizontal and vertical integration are both the keystone and greatest challenge of integrated 

coastal management. 

• Responses to interviews indicated that expectations and reasons for becoming involved in the 

project were varied. While this could have led to a difficult and protracted process, interviewees 

stated that their organisation either hoped for improved communication and integration, or 

simply wanted to understand the process better. 

• The Bristol Port Company initially viewed the SES as a threat due to a perceived conservation 

bias, but interviews indicate that these fears have been appeased.  However, the Bristol Port 

Company officials suggested that encouragement of the ‘bottom-up’ approach was inefficient 

and similar results could have been achieved more rapidly by discussion between major players. 
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• Many stated that the time-scale of the process had extended beyond what they ideally would 

have desired. 

• Concerns still existed about the capability of the SES to influence development plans prepared 

by local authorities around the Estuary.  

• After a review of the changes between past and present Development Plans and their reference 

to coastal policy, it was reported that planning officers who had worked closely with the SES had 

addressed coastal issues in their policy documents. 

In addition to the key points raised during the review outlined above, other issues of concern in the 

SES process included: the length of time the process had taken; whether individuals representing 

stakeholder groups within the SES possessed sufficient authority within their organisations to 

implement policy recommendations; the difficulty of measuring outputs and benefits of a project 

which is primarily focused on coordination; and funding uncertainties of the various partners. 

These are interesting points of view held by the stakeholders in 2001 approximately six years after it 

had first commenced with the completed strategy for the Seven Estuary just published in 2000.   

It is also worth noting also that there has been no overall formal review of the SES since its 

publication in 2001. It has been reported that partial reviews of the delivery of actions have been 

incorporated into previous Severn Estuary Partnership (SEP) Business Plans, Annual Reports and 

Action Plans (Severn Estuary Partnership, 2011).  SEP reported that in 2009 they undertook a wide-

ranging review of the Strategy and initial indications suggest that the Strategy has been largely 

successful with most agreed actions having been delivered. Over all the topics, 102 policies and 343 

actions have been set. These have been committed to by the organisations and individuals with an 

interest in the Estuary.  

 

Outcomes 

In 2010 Ballinger and Stojanovic reviewed the development of key policy relating to estuary 

management by using the Severn Estuary as a case study (Ballinger & Stojanovic, 2010). Despite the 

establishment of management organisations such as the SES Management Group, the research 

highlighted that local authorities remain ‘the linchpin’ for most of the estuary governance as a result 

of their range of responsibilities. Nevertheless the Environment Agency (EA) had also become more 

influential in estuary management, with additional responsibility for strategic plans and strategies. 

The research also drew attention to the increase in partnership approaches and extensive 

consultation processes in plan development.  

 

With regards to the status of the plan, Ballinger and Stojanovic (2010) felt that the trend towards 

increasingly flexible implementation mechanisms, alongside the growth of new governance 

arrangements, helped explain the development of non-statutory plans and strategies. Whilst there 

was a noticeable increase of non-statutory efforts at an estuary-wide scale for coastal risk and water 

management topics, there was concern over the ability of such ‘soft’ planning to influence the 

actions and activities of external, third parties. Nevertheless, they noted that some sectoral plans, 

such as those associated with the land use planning system, have become ‘more comprehensive and 

environmentally attuned over the last decade’ (Ballinger & Stojanovic, 2010, p.136). 
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As policy has developed over the years for most aspects, research contends that the drivers forcing 

change are ‘more associated with external factors such as climate and lifestyle rather than relating 

directly to controls through regulation and enforcement’ (Ballinger & Stojanovic, 2010, p.141). In 

fact, it is asserted that, the policy framework, though important, has only a limited influence.   

Furthermore, a lack of adequate scientific data and, at times, the scientific competence of relevant 

civil servants to understand, interpret and commission relevant research was cited as a reason for 

impeding some elements. These restraints can delay decision-making and associated local policy 

interpretation with baselines and thresholds becoming difficult to determine.  Ballinger and 

Stojanovic (2010) advise that more systematic, longer-term and robust data sets are needed to 

inform policy development and interpretation. These would help inform a firmer understanding of 

the functioning of natural estuarine system as well as a better comprehension of the relative 

influences of natural variability and human activity. A ‘State of the Environment’ assessment and 

periodic review, including definition and use of key indicators, could be considered a useful starting 

place.  Indeed, closer linkages between researchers and relevant local authorities can help to better 

inform policy development and address any issues in terms of adequacy of the scientific evidence 

base.   

The research into policy development and practical implementation in the Seven Estuary confirmed 

that ‘the dynamic nature of the estuary makes any cause and effect evaluation of policy 

environmental state relationships at the estuary scale difficult’ (Ballinger & Stojanovic, 2010, p.144). 

In addition to the excess of plans and strategies which support the respective policy streams, it is 

little wonder that there is an overlap in geographical boundaries, as well as an overlap in topic 

coverage exacerbated by confusion with roles and responsibilities associated with the new 

partnership-type arrangements. These concerns are symptomatic of most current governance 

structures in relation to estuarine and coastal management and will need to be considered in the 

development of the IMMERSE pilot process of EMMS.  

 

Management of the Mersey Estuary   

The Mersey Estuary (Warrington to Formby/Hoylake) plan area covers some 200 sq km and provides 

for a wide range of different habitats (Action: Mersey Estuary, 2007; Kidd, 1995). Found within the 

extent of shore/coast are intertidal mudflats, rocky shores, salt marshes, beaches, dunes and areas 

of permanent water including docks. There are over twenty nature reserves along the estuary shore 

and a large section of the estuary is designated a Ramsar Site, an EU Special Protection Area and 

there are a number of Sites of Special Scientific Interest. Following the development of the MEMP, 

progress has been made on establishing a Special Area of Conservation along the Sefton Coast 

(Action: Mersey Estuary, 2007). However, the Mersey Estuary was not always thriving as a healthy 

ecosystem.   

Governance 

In the 1980s, the Mersey was the most polluted estuary and river system in the UK ‘serving a 

number of ports and acting as an open sewer for domestic and industrial waste for 200 years’ (Kidd, 

1995, p.436). Despite progressive changes to legislation and institutions throughout the 20th 

century, towards the end of the century, the region’s waterways were among the most polluted in 

the world, further exacerbated by industrial decline resulting in dereliction, poor housing and 
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growing social problems. The enormity of this problem triggered civic disturbances in Toxteth, an 

inner-city area of Liverpool in 1981 which then turned into full-blown riots (Mersey Basin Campaign, 

2008). As a consequence of the riots, government policy began to focus on the problems of inner 

cities and of post-industrial dereliction. This resulted in a number of targeted regeneration 

programmes and projects including the Mersey Basin Campaign. 

The Mersey Basin Campaign was established in 1985 as a partnership between central and local 

government, private and voluntary sector bodies and a 25-year initial life span. Its role was ‘to 

address the problems of water quality and associated landward dereliction of the River Mersey and 

its tributaries’ (Mersey Basin Campaign, 2008, p.1). The scope was later expanded to include the 

River Ribble in Lancashire.  

In 1989 a proposal emerged for the construction of a tidal barrage across the Mersey in addition to 

plans for expansion of Liverpool Airport and the further exploitation of oil and gas reserves in 

Liverpool Bay.  These development proposals prompted the call for a plan to be prepared for the 

Estuary (Joon Sik Kim, 2001; Kidd, 1995).  

In 1992 the Mersey Basin Campaign Estuary Project Group commissioned the University of Liverpool 

as consultants to produce a Mersey Estuary Management Plan (MEMP) in 1992. Reportedly, a 

considerable amount of consultation took place during the formulation of the plan and in addition, a 

series of annual conferences were also organised (Joon Sik Kim, 2001). After three years, the MEMP 

was published in 1995 and provided a strategic policy framework for integrated estuary 

management in the Mersey Estuary. The aim of the MEMP was ‘to provide an advisory framework 

for the future management of the Mersey Estuary within which existing interests can be 

safeguarded and development proposals evaluated, to enable the realisation of the fullest possible 

potential of the Estuary as a natural resource’ (Kidd, 1995, p.437). 

Kidd (1995) reported that due to the scale, complexity and diversity of the estuary there was a lot of 

discussion about the appropriate level of detail to be achieved within the plan. The study team 

decided to establish a strategic framework which could be widely supported and robust enough to 

stand the test of time. The vision statement encompassed four strategic policy areas covering: 

estuary resources; economic development; recreation; and implementation. Included within the 

MEMP was a series of strategic objectives and associated policies within each of these areas.   

Central to the MEMP and intrinsic in developing the strategic objectives was the approach to 

‘estuary resources’. The need for a holistic appreciation of estuary resources (including both natural 

and manmade elements is emphasised throughout the plan. It is recognised that the estuary is a 

highly complex and dynamic system and interrelationships exist between the physical, chemical and 

biological components of the system. Changes in any area, whether natural or man-induced, can 

have impacts elsewhere. A further key consideration was, that due to the degraded state of some of 

the estuary, the positive enhancement of estuary resources was also needed as well as preservation 

and conservation requirements. These issues informed the development of strategic objectives and 

associated policies related to estuary dynamics, water quality and pollution control and biodiversity 

as included in Table F.  
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Table F: Estuary resources: strategic objectives as included in the 1995 MEMP. Source: (Kidd, 1995) 

Estuary resources: strategic objectives (Mersey Estuary Management Plan 1995) 

Estuary dynamics 
To allow the estuary to function as naturally as possible and in a self-sustaining way by controlling 
human interference in intertidal and marine areas having regard to the natural conditions and processes of 
the estuary and Liverpool Bay 

Water quality and pollution control 
To support continuing improvements in water, air, land, noise and light quality and the adoption of 
environmental good practice within the estuary zone. 

Biodiversity 
To conserve and where relevant restore the natural biodiversity of the estuary zone.  

Land use and development 
To promote careful stewardship of land resources, landscape and townscape within the estuary zone. 

 

In terms of information and monitoring, Kidd (1995) emphasised the need for accurate and up-to-

date information as being fundamental to the development of detailed management measures 

within the strategic framework set out in the plan. The implementation section of the plan specifies 

the need for an estuary-wide information and monitoring system which has three components: 

 the preparation and upkeep of a comprehensive estuary database; 

 the establishment of an appropriate monitoring and review programme; 

 the establishment of an `annual state of the estuary’ reporting system (Kidd, 1995, p.440). 

It was envisaged that the monitoring system would cover all aspects of the plan but estuary resource 

issues would form a major part of the work. 

Observations 

Following the review of the MEMP in 1995, Kidd (1995) concluded the following:  

 The non-statutory nature of ICZM plans in the UK means that successful implementation 

depends upon the willing co-operation and participation of a wide range of organisations. 

Careful consideration needs to be given to the form of an initial plan in order to achieve this. 

The MEMPs response was to establish, as a first step, a sound strategic framework which 

could be widely subscribed to and could stand the test of time. 

 The Mersey experience shows the importance of seeing management plans as a process 

rather than an end state. Even in an estuary as well researched as the Mersey there is much 

still to learn about the nature of estuarine systems and their effective management.  There 

is great scope for increased sophistication in plans in the future. 

 In the case of the Mersey Estuary Management Plan it was very much intended that the 

initial document would be built upon by the relevant implementation organisations over 

time.  

 The adoption of a broadly-based definition of estuary resources, covering natural and man-

made elements and land use, is particularly appropriate for developed coastal areas where 

issues of maritime heritage conservation and the protection of key coastal development 

sites may be as significant as nature conservation concerns. 

 The over-arching function of the estuary resources section within the MEMP may be of 

wider interest. Concern for the environment is at the core of coastal zone planning and 
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management. Although in developed coastal areas management plans may have a variety of 

purposes, related, for example, to the protection of commercial navigation interests and 

resolution of conflicts between recreational users, any associated management activities 

should give due regard to environmental concerns. The treatment of the estuary resources 

section in the plan for the Mersey highlights the prominence of environmental 

considerations and avoids the need for lengthy environmental qualification in other aspects 

of the document. 

It is noted that in 1997, one of the Steering Group members undertook an internal consultant study1 

on an evaluation of the MEMP and its implementation. It is highlighted that the study was 

undertaken only 12 months after the MEMP published which may not have allowed for sufficient 

time to establish the scope of the Plan effectively in the practice of planning. The study concluded 

the following key issues: 

 The MEMP has had a negligible impact on the planning activities on the Mersey; 

 The MEMP has a limited status within most organisations; 

 Only interested individuals have an awareness of the MEMP; 

 There are no structures to retain and broaden the engagement of consulted organisations; 

 The benefits and relevance of the MEMP, to many, are minimal; 

 There is an importance that the MEMP should be creating actions related to the Estuary; 

 The resourcing of the MEMP requires tangible outputs; 

 There is little effective focus and communication about the MEMP; and 

 The MEMP process has not been facilitated (Joon Sik Kim, 2001p, 154-155). 

Outcomes 

Following the publication of the first MEMP in 1995 a Mersey Estuary Action Programme (MEAP) 

was produced.  This involved the Environment Agency in co-ordinating the MEMP and a Local 

Environment Agency Plan2 covering the Estuary area, Lower Mersey LEAP. In order to implement the 

MEMP and Lower Mersey LEAP together, the Agency felt that there was a need to take some actions 

out of the MEMP. The MEAP takes forward the policies of the MEMP into a programme of agreed 

actions to address specific issues in the Estuary. The MEMP was expected to be a visionary policy 

document, which was co-ordinated and produced by university specialists. The MEAP is intended to 

take stock of current and future initiatives, identify gaps in coverage or topic areas, and seek ways in 

which to fill these gaps.  

The MEMP and MEAP are non-statutory advisory plans that do not have any legal responsibilities on 

the Estuary issues.  It was reported that there were two major driving forces in combining two plans, 

MEMP and LEAP: 1) the involvement of the Environment Agency in the Campaign and, consequently, 

the Mersey Strategy and 2) the intention of the Environment Agency to secure wider consultation in 

the production of the LEAPs (Joon Sik Kim, 2001). The MEMP provided much wider consultation than 

a typical process of LEAP production.  

                                                           
1
 ‘Towards an Action Plan (Knowles, 1997) 

2
 The Local Environment Agency Plans are methods of river catchment management for sustainable 

development developed by the Environment Agency. LEAPs help to identify, assess and resolve local 
environmental problems or opportunities for enhancement (Environment Agency, 1999). The Lower Mersey 
LEAP area includes Liverpool, Widnes, South Warrington, Runcorn, Ellesmere Port, a large area of the Wirral 
and part of Cheshire. 
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One limitation of combining the MEMP and LEAP process was a lack of awareness and ownership 

among partners. There is also a danger that an advisory plan, especially in the case of the MEAP, 

tends to be a simple description of what partners are already doing rather than putting extra efforts 

into the Estuary management. 

The MEMP continues to be updated and revised with the most recent edition being published in 

2007.  It is reported that due to a combination of environmental legislation, regulation and local 

initiatives such as the Mersey Basin Campaign, the condition of the Mersey has been significantly 

enhanced. The MEMP 2007 states that ‘improvements in sewage treatment and reduction of 

effluent discharges have had a tremendous impact on the quality of the river's water’ with salmon 

being observed at Woolston Weir in Warrington in 2001, and in 2002 ‘oxygen levels that could 

support fish along the entire length of the estuary were witnessed for the first time since the 

Industrial revolution’ (Action: Mersey Estuary, 2007, p.3). Environmental good practice and 

continuing improvements in pollution control are key objectives in the MEMP. 

In terms of key lessons learned from a collaborative partnership approach, Joon Sik Kim (2001) 

reported the following: 

 The MEMP provided a comprehensive policy framework for integrated estuary 

management. Nevertheless, it was reported that the MEMP and MEAP were considered to 

be more of a ‘subsidisation tool’ to facilitate the actions rather than control them. 

Moreover, the management plans were considered to facilitate or promote the action of 

certain projects, which had been addressed by the plans.  

 The MEMP was used as an information source and was considered a very useful document 

in understanding the Estuary issues. 

 The Mersey Estuary is faced with a range of administrative, political, economic and 

environmental issues. The Mersey Strategy developed a much broader vision based on the 

concept of sustainability in order to respond to the scope and complexity of these issues in 

relation to the Estuary.  

 Although a broad vision enables a win-win strategy by covering wider issues together in 

economic, social, and environmental decision-making, sustainability was not the sole reason 

for them to put extra time, effort and money into the partnership.  

 The Mersey Strategy had a set of ‘hooks’ to attract stakeholders. It was reported that the 

government-sponsored credibility of the Mersey Basin Campaign had been seen as an 

attractive benefit for stakeholders to become partners of the Mersey Strategy. For example, 

the regulatory agencies, such as the Environment Agency, saw an opportunity for wider 

consultation by being a part of the Mersey Strategy. It was seen in the production of the 

Lower Mersey LEAP using the wider consultation process of the MEMP. 

 It was recorded that most stakeholders were satisfied with the size and diversity of the 

Steering Group.  The Estuary Zone contains as many as nine local authorities and some forty 

organisations have regulatory responsibilities for the Estuary. The Estuary Project Group 

comprised most of these organisations together with representatives of the private and 

voluntary sectors, a membership of almost fifty. 

 For more comprehensive involvement, the Mersey Strategy used the Mersey Estuary Forum, 

an annual conference. This provided a valuable opportunity to translate direct messages to a 

wider range of stakeholders, and keep partners interested in the partnership. 
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 It was reported that many stakeholders had found that the motivation for working actively 

in the Steering Group was dependant on the enthusiasm of individuals rather than the 

concerns of their own organisations. 

 The research shows that having shared ownership of the partnership among those 

representatives is fundamental for effective partnership service delivery. It has been 

identified that once the representatives have ownership of the partnership, they act as a 

catalyst to stimulate and motivate action by partner organisations. This is because: 1) they 

are more likely to have a strong feedback process to their parent organisations; 2) they are 

generally prepared to seek resources for the Mersey Strategy from their parent 

organisation; and 3) they tend to make their colleagues aware of the Mersey Strategy 

throughout internal networks within their parent organisations. 

 Active representatives have pointed out that the potential outcomes are the product of 

written agreements, public awareness, mutual understanding on the Estuary, a learning 

process, changing attitudes and viewpoints of working within partnerships and the ability to 

prevent future conflicts on Estuary issues. On the other hand, less active members described 

the purpose of the Strategy as simply enabling issues concerned with the Estuary to be 

raised. They also prioritised their roles on the Group as representing their own 

organisational interests.  

 Ownership of the partnership may be stimulated when the representatives are made aware 

of wider visions of the Estuary developed through communication exchanges. Vice versa, 

ownership of partnership also stimulates active communication exchanges.  

 The feeling of achievement and awareness on outcomes has been also identified as another 

aspect that encourages member representatives to be actively involved. 

 It is now clear that tangible outcomes of the Group may act as a catalyst to stimulate and 

motivate individual members to get actively involved so that they can feel the ownership on 

the Strategy after being involved a while. There is also a growing awareness that, without 

tangible outputs, individual representatives may not be able to weigh their commitment to 

the Strategy in balance with the work required by their employing organisations.  

Given the scale, complexity and historical issues associated with the Mersey Estuary and the success 

of the Mersey Basin Campaign, there is a lot of documented information available on the 

management approaches taken so far spanning over 25 years. The lessons learned will be important 

in the consideration of the development of the IMMERSE pilot process of EMMS.   

 

Management of the Humber Estuary  

The Humber Estuary is located on the north-east coast of England and borders the North Sea and is 

the second largest coastal plain estuary in the UK and largest on the east coast of Britain (Humber 

Nature Partnership, 2015b). The Humber estuary accommodates a drainage catchment area of 

24,472 km2, which equates to approximately 20% of the total land surface of England (TIDE, 2013c).  

The population living and working within the Humber floodplain comprises over 400,000 people and 

12 million within the overall catchment area, making it one of the most densely populated estuaries 

in Europe (TIDE, 2013c).  
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Due to the Humber’s location within the North Sea basin, it is classified as a macro-tidal estuary. It 

has an extensive tidal range varying from a mean spring tidal extent of 5.7m at Spurn to 7.4m at 

Saltend (Humber Nature Partnership, 2015b).  

In appearance, the Humber appears to be muddy and this is due to suspended sediment (turbidity).  

This is mainly attributed to the eroding boulder clay cliffs along the Holderness coast and also river 

sediments. This sediment contributes to the estuary’s function and it is recorded that every tide 

carries over 1,500 tonnes (TIDE, 2013c).  It is estimated that up to 1.26 million tonnes of sediment 

may be present in the water in the estuary.  

Due to this unique characteristic, important habitats such as, mudflats, sandflats and saltmarsh are 

maintained by the deposited sediments. This also results in the Humber supporting a rich variety of 

habitats and species and is recognised as one of the most important estuaries in Europe for 

overwintering birds, supporting 9 species of international importance (Humber Nature Partnership, 

2015b). The entire Humber Estuary and parts of its tidal river tributaries have been designated under 

UK, European, and international law. The estuary is a Natura 2000 site, designated as a Special Area 

of Conservation (SAC), a Special Protection Area (SPA), and a Ramsar site, together forming the 

Humber Estuary European Marine Site (TIDE, 2013c). 

The Humber estuary is an important area for industries including chemical works, oil refinery 

complexes, power stations as well as being a trade gateway with an average of 40,000 ship 

movements per year.  The Humber contains the country’s largest port complex handling 14% of the 

UK's international trade.   

Governance  

Partnerships have been developing over the years within the Humber Estuary since the mid-1990s. 

The Humber Estuary Management Strategy (HEMS) and a subsequent Action Plan were first 

published in 1997 and 1998 respectively and were a collaboration between the Environment Agency, 

Local Authorities, Associated British Ports, English Nature (now Natural England) and industrial and 

agricultural representatives, land owners and conservation and recreation bodies (TIDE, 2013b). The 

initial Action Plan led to the creation of the Humber Management Scheme (HMS). 

The Humber Management Scheme was set up in 1999 and comprises over 30 relevant authority 

members. The HMS published its first plan for the Estuary in 1999 which also served the 

management of the European Marine Site. Due to changes in legislation and drivers by the HMS to 

focus upon the areas that didn’t currently have adequate management strategies in place led to the 

revision of the Action Plan for the Estuary during 2011-12. The new Action Plan was published in 

2015.  The specific objectives of the Action Plan are as follows:   

 To manage the estuary to meet the requirements of the conservation objectives 

 To bring people and organisations together to deliver the sustainable management of the 

Humber Estuary European Marine Site 

 To raise awareness and educate stakeholders about the Humber Estuary European Marine 

Site and increase participation in its management 

 To identify information gaps and research requirements and to promote sharing and 

availability of data for the management of the Humber Estuary European Marine Site 
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 To ensure a coordinated approach to the management of the estuary and its hinterlands 

including planning for the future in respect to the features of the Humber Estuary European 

Marine Site (Humber Nature Partnership, 2015a). 

The Environment Agency has responsibility for managing flood risk around the Humber Estuary. In 

2000, the Humber Estuary Shoreline Management Plan (HESMP) was produced which identified a 

long-term policy plan for managing the flood defences surrounding the Humber Estuary. Further 

studies have included the development of the Strategy, published in March 2008, which outlines 

how the policies in the HESMP will be implemented over the next 100 years. The first 25 years of the 

Strategy has been approved by the Department for Environment, Food and Rural Affairs (Defra), and 

it will be updated through a 5-year rolling programme of reviews. The first packages of work under 

the Strategy are underway and some schemes have already been completed including managed 

realignment/habitat creation schemes, which contribute to compensatory habitat provision for 

anticipated coastal squeeze (and direct) losses in the estuary. 

The ‘TIDE - Tidal River Development’3 was a project co-financed by the Interreg IVB North Sea Region 

Programme and implemented between 2010 and 2013. The project looked at tidal estuaries within 

the North Sea Region which were protected by European directives and served as gateways to 

important seaports. The aim of TIDE was to find multi-beneficial solutions for future sustainable 

estuary development. The Humber Estuary was one of the case study areas examined as part of TIDE 

and the project outputs provide a detailed overview of the management processes involved in the 

Humber Estuary over the years and the challenges facing future management requirements. The 

following section provides a brief summary of the TIDE findings specific to the Humber Estuary.   

Observations  

The Humber estuary not only covers one of the UK’s largest catchment areas, it also accommodates 

the industrial areas of Manchester, Sheffield and Nottingham and hosts one of the country’s largest 

ports complex.  

Due to human activities, the Humber Estuary has been heavily modified for over 2,000 years. It is 

estimated that half of its intertidal area has been lost due to reclamation for agricultural and 

industrial developments. Its shape has also been modified over time, initially through gradual 

drainage of land, then by more substantial modifications in the main estuary since the 17th century. 

The shape of the channel within the estuary and its tributaries has also been modified for flood 

defence purposes and to improve navigation access. 

As a result of these changes, problems arise associated with the highly modified morphology of the 

estuary and the threat of flooding caused by sea level rise. Unlike other tidal estuaries in the North 

Sea regions, dredging is not a major issue within the Humber, as the tidal Humber does not transport 

sediments upstream. Due to increased development pressures, environmental problems including 

oxygen deficiency, habitat loss and coastal squeeze are prevalent.   

In the past there have been a number of management attempts in the Humber estuary, and a 

number of management plans and strategies have been produced i.e. the Humber Management 

Scheme (for the Humber Estuary European Marine Site) and Humber Flood Risk Management 

                                                           
3
 http://www.tide-project.eu/  

http://www.tide-project.eu/
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Strategy 2008 incorporating the Humber Estuary Shoreline Management Plan. However, it is 

contended that they are largely sectoral and occasionally spatially constrained. The findings from the 

TIDE project noted that the main problem exists in the coordination and integration of the different 

management approaches. Furthermore it was stipulated that although a multitude of plans have 

been produced, stakeholders are unaware of their existence and many have never entered an 

implementation phase. 

Plan implementation was an issue raised by Jones et al., (2008) as part of their research evaluating 

the effectiveness of the ICZM process in the East Riding of Yorkshire Coastal Zone.  The ICZM for this 

area covered the region from Flamborough Head to the Humber Estuary. The study was deemed 

necessary as a number of weaknesses were identified as part of a European Commission review of 

ICZM practices.  In particular for the East Riding area, inadequate involvement of the stakeholders in 

formulating and implementing solutions to coastal problems was highlighted. In addition a lack of 

provisions to monitor and evaluate the ICZM process and outcomes as well as no annual review of 

action plan measures was also identified. Therefore it is evident that for some time now, 

stakeholders have not been adequately engaged in either the coastal or estuary management 

processes. This will inevitably lead to problems with implementation.  

The TIDE project recounted that there may also be tension between different plans which have 

different aims and objectives. Notwithstanding, it was envisaged that the Humber Management 

Scheme ‘has in some ways overcome these issues, bringing together and consulting with various 

interest groups and relevant authorities around the Humber in advisory groups primarily to ensure 

that the habitats and species of the Humber maintain their favourable condition (TIDE, 2013b, 

p.172)’. The newly revised plan launched in 2012 is expected to enhance this user group and plan 

integration. 

Outcomes    

The TIDE project reports that the following efforts have been made so far to promote sustainable 

development in the Humber estuary: 

 The Humber Management Scheme has identified over 100 different measures that would 

ensure the continued favourable condition of the Humber estuary. 

 A reporting and review programme was initiated to monitor the success of the Management 

Scheme. 

 The Humber Advisory Group brings together all relevant authorities in charge of sustainable 

development measures. 

 The Shoreline Management Plan and the Coastal Habitat Management Plan are currently 

under revision (TIDE, 2013a). 

In terms of management successes within the Humber Estuary, findings from the TIDE project have 

noted the following: 

 Generic Appropriate Assessments have been undertaken for key activities such as 

maintenance dredging. 

 The Humber Industry and Nature Conservation Association (INCA) was established to 

facilitate dialogue between industrial operators and nature conservation regulators. 

 A ‘No net loss’ principle for habitat has been identified for new plans and projects. 
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 Review of existing consents operating around the estuary (TIDE, 2013a)  

In terms of moving forward and developing holistic management planning frameworks for estuaries, 

the findings of the TIDE project recommend building on existing structures and the use of a multi-

manager sectoral framework including the incorporation and understanding of: 

 The management issues; 

 The methods used to deliver the management; 

 The basis that management is delivered; 

 The efficacy of the management tools; 

 The best tools/plans available to meet these needs; and 

 Gaps in management 

With regards to management of the Humber Estuary there are general points which have come 

through from the TIDE project which should be considered as part of any process for estuarine and 

coastal management as follows:  

 The big challenge of estuarine management is to maintain and protect existing estuarine 

natural structure and functions, to rectify historical damage and the negative impacts of 

human actions which led to environmental problems (inundation, siltation and 

eutrophication) and to guarantee at the same time future economic development.  

 It is widely accepted by scientists as well as those tasked with making and implementing 

estuarine policy that the only way to overcome the challenge is to apply a multidisciplinary 

and functional, holistic approach.  

 Evolving marine policy such as the MSFD is moving towards a more functional, holistic 

approach. This new way of thinking acknowledges the functioning of the marine and 

estuarine system as a whole, although different zones exist which have different functions, 

ecology and anthropogenic uses, some of which cannot be properly managed by sectoral 

and occasionally spatially constrained plans.  

 The main management deficiencies lie in the co-ordination and integration of the different 

management approaches which are often not well co-ordinated or unknown or unavailable 

to stakeholders.  

Research conducted as part of TIDE provides an excellent resource in terms of ongoing estuarine 

work in the Humber and within the North Sea Region. This resource will be investigated further in 

the development of the IMMERSE pilot process of EMMS in terms of good practice.  

Discussion 

With regards to estuary management, it would appear that the Estuaries Initiative established in 

1992 has had mixed success in terms of the aforementioned case studies. The Severn Estuary 

Strategy first commenced in 1995 took over 6 years to be developed and was only published in 2001.  

It is reported that there has been no Strategy updated or revised since despite suggestions that it 

had been largely successful with most agreed actions having been delivered (Severn Estuary 

Partnership, 2011, p.10). Instead the remaining actions within the Strategy have now been 

incorporated into the Severn Estuary Partnership’s Strategic Business Plan. As a Business Plan, the 

emphasis is no longer on the environmental management of the estuary. This is supported by the 

following claim: ‘It is important to note that this document is a plan for the organisation, not a plan 
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for the Severn Estuary, which remains the Strategy for the Severn, published in 2001’ (Severn 

Estuary Partnership, 2011, p.6). It is questionable whether a fourteen year old Strategy is still fit for 

purpose.  As noted by Ballinger and Stojanovic (2010), a lack of adequate scientific data and scientific 

competence was cited as a reason for impeding some elements in the past. A ‘State of the 

Environment’ assessment and periodic review, including definition and use of key indicators, could 

be considered a useful starting place. As noted from the review of integrated processes in Section 2 

of this paper, regular plan review, monitoring and adaptation are key steps in the successful 

management of estuarine and coastal ecosystems.    

Furthermore Ballinger and Stojanovic (2010) noted that whilst there was a noticeable increase of 

non-statutory efforts at an estuary-wide scale for coastal risk and water management topics, there 

was concern over the ability of such ‘soft’ planning to influence the actions and activities of external, 

third parties. Perhaps this could explain the lack of an updated or revised Severn Estuary Strategy 

since 2001. 

With regards to the Mersey Estuary, the Mersey Estuary Management Plan (MEMP) was developed 

around the same time as the Estuaries Initiative was first introduced in 1992 however, the 

management of the estuary had been a concern for the previous decade. The Mersey Basin 

Campaign Estuary Project Group appointed the University of Liverpool as consultants to produce the 

MEMP in 1992; a different approach to the Severn Estuary Strategy. Following consultation, 

including a series of annual conferences, the MEMP was published after three years. This was most 

efficient in comparison to the Severn Estuary Strategy which took six years. Perhaps an impartial 

body or consultancy has the freedom to work independently and more effectively than say a 

dedicated project officer who is based within one of the host agency offices and is involved in other 

management issues or has a shared remit.  

Due to the degraded state of the Mersey Estuary the over-arching function of the estuary resources 

section within the MEMP is integral. Concern for the environment is at the core of coastal zone 

planning and management and highlights the prominence of environmental considerations and 

avoids the need for lengthy environmental qualification in other aspects of the document. In the 

case of the Severn Estuary Strategy it is hard to comprehend how environmental considerations 

would be given any prominence within a Business Management Plan.  

The regular updates and revision to the MEMP is important in progressing the improvement of the 

estuary environment.  Improvements to water quality resulting in increased biodiversity in the 

estuary would indicate that a combination of environmental legislation, regulation and local 

initiatives such as the Mersey Basin Campaign and the MEMP are effective. Environmental good 

practice and continuing improvements in pollution control being key objectives in the MEMP may 

also be contributing factors.  

The government sponsored Mersey Basin Campaign reportedly had a lot of credibility which 

consequently was seen as an attractive benefit for stakeholders to become partners of the Mersey 

Strategy. For example, the Environment Agency saw an opportunity for wider consultation by being 

a part of the Mersey Strategy. This was evident in the production of the Lower Mersey LEAP using 

the wider consultation process of the MEMP.  
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For more comprehensive involvement, the Mersey Strategy used the Mersey Estuary Forum, an 

annual conference which provided a valuable opportunity to translate direct messages to a wider 

range of stakeholders, and keep partners interested in the partnership. Similar initiatives could be 

considered in other estuary and coastal management processes.   

With regards to the Humber Estuary, in the past there have been a number of management 

attempts and a number of management plans and strategies have been produced (e.g. the Humber 

Management Scheme (for the Humber Estuary European Marine Site) and Humber Flood Risk 

Management Strategy 2008 incorporating the Humber Estuary Shoreline Management Plan). There 

has been no direct reference to any estuary management plan developed as part of the Estuaries 

Initiative. However, it is contended that all management plans for the estuary have been largely 

sectoral and occasionally spatially constrained. The findings from the TIDE project noted that the 

main problem exists in the coordination and integration of the different management approaches. 

Furthermore it was stipulated that although a multitude of plans have been produced, stakeholders 

are unaware of their existence and many have never entered an implementation phase.  

The TIDE project recounted that there may also be tension between different plans which have 

different aims and objectives. It is widely accepted that the only way to overcome the challenge is to 

apply a multidisciplinary and functional, holistic approach. 

Similarly to the Mersey Estuary Management Plan the big challenge of estuarine management in the 

Humber is to maintain and protect existing estuarine natural structure and functions to rectify 

historical damage and the negative impacts of human actions which led to socio-economic problems 

and to guarantee at the same time future economic development.  

TIDE research recognises that evolving marine policy such as the MSFD is moving towards a more 

functional, holistic approach. This new way of thinking acknowledges the functioning of the marine 

and estuarine system as a whole, although different zones exist which have different functions, 

ecology and anthropogenic uses, some of which cannot be properly managed by sectoral and 

occasionally spatially constrained plans. This is worth considering in the development of the 

IMMERSE pilot process of EMMS.  

Therefore it is evident that the Estuaries Initiative first introduced in 1992 was an initial focus for 

integrated coastal zone management however, it would appear that the momentum for estuary 

management plans has somewhat stalled in recent years as highlighted in the Severn Estuary. 

Perhaps as a result of the introduction of the Marine and Coastal Access Act 2009, the role of 

estuary partnerships has changed to more of an advisory/ consultative function. For example the 

Severn Estuary Partnership reported that they should continue to seek recognition from the Marine 

Management Organisation as a facilitator of engagement in the Severn Estuary for marine planning 

in the region (Severn Estuary Partnership, 2011).  

It also noted that marine plans are statutory instruments which must be prepared under the Marine 

and Coastal Access Act, 2009. As a consequence they will inevitably take precedence over voluntary 

plans, particularly in areas where resources are limited. McGlashan and Barker (2005) remarked that 

often partnerships formed through the Estuaries Initiative received ‘pump priming’ monies to 

appoint a project manager or secretariat to manage the day-to-day activities of the partnership.    

This money often came from a variety of sources but usually it was from English Nature/ Natural 
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England. This funding though, would be on the basis that it would allow the body to develop, 

stabilise and find its own future funding. However, many coastal partnerships are chasing the same 

sources of funding. Therefore it is inevitable that the statutory marine plans will be a priority. 

Notwithstanding, given the established structures and partnerships are already in place it is 

contended that there is a future role for estuary and coastal zone management to influence the 

statutory and plan-led marine planning system. As Kidd (1995) noted in relation to work on the 

Mersey Estuary Management Plan, the emphasis should be on viewing management plans as a 

process rather than an end state. Existing partnerships have the potential to provide a direct route 

into the local community or as a new forum for exchange of knowledge and communication as well 

as discussion and decision-making (Roe, 2000).  

Non-statutory plans also have more flexibility over statutory plans in terms of adaptation to changes 

in the political environment and policy focus. However, there needs to be more of a formal 

mechanism for funding to allow for continued progress and upkeep of any management plan in light 

of such changes.    

The following sections look at coastal and marine planning in Scotland and the United States.  

 

Coastal and Marine Planning in the Clyde Estuary  

Governance 

The Clyde pilot Marine Spatial Plan (MSP) commenced in2006 under the auspices of the Scottish 

Sustainable Marine Environment Initiative (SSMEI), which was established by the Scottish 

Government via Marine Scotland and guided by a national and local steering group. The overarching 

aim of SSMEI was to develop and test the effectiveness of differing management approaches to 

deliver sustainable development in Scotland's coastal and marine environment (Marine Scotland, 

2010, p.8). As well as the Clyde, three other pilot study areas were selected: Shetland Islands, the 

Sound of Mull and the Berwickshire coast. 

The Clyde Pilot planning area encompasses the marine and tidal extent of the Firth of Clyde, 

including the Clyde Estuary. The pilot MSP was managed by a full-time Project Officer supported by a 

Project Assistant and was directed and overseen by the Firth of Clyde Forum steering group, made 

up of representatives of the main stakeholders and regulators within the Firth of Clyde. A draft 

Marine Spatial Plan for the Firth of Clyde was issued for consultation in March, 2009, with the final 

plan published in July, 2010.  

Observations 

A number of challenges were identified as part of the Clyde MSP process which are summarised as 

follows:  

 ‘Data issues – gaps in existing data constrained plan development; 

 Scale issues – difficult to spatially map out in a larger area; 

 Project timescales made it difficult to resolve conflicts in the plan; 

 Differing priorities among key sectors in area to be considered; 

 Managing stakeholder expectations – what a Marine Spatial Plan might be able to deliver 
and the level of interaction that they expect; 
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 Size of area – logistics of meetings and engaging with people across a wide area; 

 Public consultation exercises were time consuming with a lot of area to cover; 

 Absence of statutory requirement on plan limited buy-in to the plan; 

 Focus on setting a vision limited resources for GIS etc.; 

 Terminology and language and it’s uses can be challenging; 

 No single lead body and size of steering group could lead to consensus being difficult; 

 Collection of GIS data was difficult; 

 Resourcing of external organisations e.g. Historic Scotland did not have resources to do work 
on historic side in context of this plan – will be key to main agencies down the line when 
marine planning; 

 Need to be cognisant of multiple local authorities in the area – logistical challenges e.g. 
Committee cycles and challenge to keep issues marine focussed and not get too terrestrial; 
and 

 Short-term, time-limited contract affected staff retention (Marine Scotland, 2010, p.15). 
 

Outcomes 

With regards to the pilot MSP process, a draft marine plan was prepared which was to provide a 

guidance tool for users, developers and regulators to assist the development of the area. This was 

regarded as an example of MSP development/ ICZM at a localised level and a helpful resource in 

informing development of best practice for MSP and ICZM as well as being a useful resource for 

other groups/organisations.  

It was reported that a significant amount of information had been gathered and a number of 

methods which included a landscape/seascape capacity study for aquaculture and coastal 

infrastructure; socio-economic study and assessment of sectoral interactions that occur within the 

area and existing management all of which have been incorporated into the plan.  This was 

considered a useful resource for other groups and organisations. As part of the information and data 

gathering exercise, the activities in the Sound of Mull were mapped in GIS.  Notwithstanding, 

another review of the Clyde MSP conducted by Flannery and ÓCinnéide (2012) contended that due 

to a complete lack of regard for the inclusion of spatial data within the plan, that they had largely 

failed to implement the ecosystem based approach to marine management. It was contested that 

the Clyde Pilot did not emphasise the place-based nature of the ecosystem approach as a key 

element in the planning process, and as a consequence, this resulted in a predominately sectoral 

approach to policy formulation taking precedence over territorial planning (Flannery & ÓCinnéide, 

2012, p.269).  

In terms of engagement, the establishment and continued coordination of a working group with a 

stakeholder-regulator mix was regarded as a valuable input to steer and develop the plan.  A liaison 

network and sector subgroups were established and coordinated to collect and disseminate 

information for the project. This enabled greater awareness of the project. As part of the project a 

website was developed as a resource and is a point of reference for future developments and 

activities.  Flannery and ÓCinnéide (2012) have a different perspective in relation to the existing 

stakeholder framework.  They believed that the use of a pre-existing stakeholder forum may be 

beneficial in terms of presenting a ready-made platform however, it also had the potential to result 

in the Steering Group being perceived ‘as an exclusive club’, to which new members may not be 

particularly welcome, and an associated lack of transparency to outsiders.  
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In terms of lessons learned during this process the following feedback was reported:  

 The voluntary approach to developing the plan was thought to be beneficial in that 

problems can be highlighted before putting a statutory mechanism into place.  

 In considering what might have been done differently in running the pilot, it was felt that 

reordering the way in which tasks were done in the early stages may have helped in 

engaging with communities and the Plan writing process.   

 The production of an Issues report would help the Project Team to identify the key issues 

that stakeholders saw the plan addressing. 

 A sectoral interactions analysis for the different uses and constraints in the Firth of Clyde 

was carried out.  This was done with key representatives from each sector and this approach 

was welcomed by those involved.  It was a useful exercise to do early on in the process as it 

helped identify key areas where the plan could add value. This study also helped to integrate 

sectoral plans reconcile conflicts and maximise benefits between sectors.   

 A series of facilitated workshops, for the key sectors, helped to determine what their 

strategic aspirations were.  This was thought to be a valuable exercise and was worth putting 

resources into professional facilitators for the event. 

 Following the production of the Sectoral Interactions report is was felt that it may have been 

beneficial to change some of the terminology used. 

 A review of biodiversity data within the Firth of Clyde was contracted out and the report 

prepared identifies areas of biodiversity interest and gaps in current knowledge which will 

be used to direct future surveys and studies. 

 Some difficulties were faced in engaging with communities during the initial public 

consultation process.  This was largely due to logistics and consulting with people over a 

wide geographical area. In hindsight it was felt that different approaches may have been 

beneficial.   

 It was a benefit to the pilot that the Firth of Clyde Forum steering group already existed and 

has expertise that was drawn upon in development of the Marine Spatial Plan. The pilot has 

helped to provide an increasing focus on the marine environment and making it strategic 

(Marine Scotland, 2010, pp.16-17).  

It is acknowledged that the above lessons have been attributed to individuals intrinsically involved 

with the project and could be regarded as biased. Therefore the conclusions from Flannery and 

ÓCinnéide (2012, P.270) help to provide a more objective review of the Clyde outcomes which 

include a range of difficulties associated with (a) having no legal basis,(b) not defining clearly 

measurable objectives to be used in the drafting, implementing and monitoring of the plan, (c) not 

fully realising the potential of stakeholder participation, (d) not assembling the necessary data to 

produce a spatial plan, and (e) not developing mechanisms for coordinating with terrestrial plans, 

illustrating the dangers of non-adherence to the guiding principles.  
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Coastal and Marine Planning in the Shetland Islands  

Governance 

Similarly to the Clyde, the Shetland pilot Marine Spatial Plan (SMSP) commenced in January 2006 as 

part of the SSMEI established by the Scottish Government via Marine Scotland.  The pilot was 

initially managed by a full-time Project Officer with day-to-day advice from Shetland Islands Council’s 

(SIC) Coastal Zone Manager (0.4FTE).  Since 2011 a second project officer has been employed.  The 

Plan has been developed under the guidance of a Local Steering/ Advisory Group made up of 21 

representatives of key stakeholders and regulators (Kelly et al., 2014). 

Uniquely, SIC has powers under the Zetland County Council (ZCC) Act 1974 to promote the 

conservancy of, and control of development in, the coastal area of Shetland i.e. the placing of works 

in the sea, on the seabed or on the foreshore below Mean High Water Springs (MHWS) and out to 

12 nautical miles will require consent in the form of a works licence from the Shetland Islands 

Council. This gives the SIC an opportunity to test a holistic local policy framework to guide the 

placement of all development within marine waters around the Shetland coast through the 

development of the SMSP.  

In comparison with the other three SSMEI pilot projects (Clyde, Berwickshire and Sound of Mull), 

Shetland is at the most advanced stage, despite funding for the SSMEI project ending in 2010. With 

support from the Scottish Government through Marine Scotland, the SMSP continues to be 

developed as part of the core work of the NAFC Marine Centre4.  Shetland is on its fourth edition of 

the SMSP which is currently in the process of statutory adoption as Supplementary Guidance to the 

SIC’s Local Development Plan.  

Observations 

With over nine years’ experience of MSP in Shetland, a number of challenges were identified as part 

of the plan making process back in 2010 which are summarised as follows:  

 Data collection has been a slow process: some value-based decisions were required (is 

historical data and anecdotal information appropriate? How do you decide a spatial area 

based on point data? How do you map mobile species?); 

 Canvassing fishermen to get them involved was crucial. This involved sending a flyer taking 

the “have your say” approach, then a follow-up phone call to arrange an interview, usually in 

their homes; 

 Getting agreement from data owners to re-publish their data on a CD was time consuming 

and sometimes complex;  

 Obtaining data from source was essential. This solved problems of accuracy and meant there 

was a contact person for requesting re-use of their data; 

 Scale affected the level of prescription of the policies, for example, it was not possible to 

identify opportunities for development at the Shetland-wide scale, only planning 

constraints. This highlighted the need for sub-area plans at the smaller scale. Whilst these 

have taken longer than anticipated in the original brief, it was possible to write more 

                                                           
4
 NAFC Marine Centre is the operating name of the Shetland Fisheries Training Centre Trust whereby 

the Trust is a Management Agent for the Shetland Islands Council. NAFC Marine Centre is an 
academic partner within the University of the Highlands and Islands. 
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prescriptive policies that were relevant to the Shetland-wide context, and the third edition 

takes account of this; 

 The project relied heavily on representatives and organisations being actively involved; 

 Where there was no consensus guidance was vague on options for decision making by the 

Steering Group, the Project Officer had to be clear on the justification for a final decision 

(Marine Scotland, 2010, p.8).  

Outcomes 

Since the evaluation carried out by Marine Scotland (2010) the SMSP has underwent significant 
revisions as part of the fourth edition (2013) which includes the following:  
 

 Legislative update in line with International, national and local policy changes; 

 Revised strategic objectives; 

 Introduction of a new planning mechanism which requires proposed developments to 

comply with legal requirements and adherence to all policies in the first two policy sections 

i.e. Policies ensuring a ‘Clean and Safe’ and ‘Healthy and Diverse’ marine environment 

before considering their relevant development sector within the policy section ‘Productive’. 

 Policies considered too generic were revised and additional policies were included to reflect 

emerging requirements (e.g. seaweed cultivation, marine litter and noise etc.)  

 All mapped data within the SMSP atlas was reviewed, updated and additional information 

obtained where required e.g. local fishermen’s VMS data. The maps were integrated within 

the main SMSP plan document instead of a separate atlas to ensure better linkage with the 

relevant policies.  

 The Strategic Environmental Assessment was reviewed and revised in light of the SMSP 

changes. 

 The SMSP underwent a Habitats Regulation Appraisal to ensure there would be no adverse 

effect on any Natura 2000 site as a result of the implementation of the SMSP (NAFC Marine 

Centre, Shetland Islands Council, & Marine Scotland, 2013). 

 Developed the Regional Locational Guidance for Wave and Tidal Devices in the Shetland 

Islands (RLG) which is a first step in identifying opportunities for future development. 

 Conducted research on using GIS to map cumulative pressure areas around Shetland based 

on an ecosystem-based risk assessment (ERA). 

In terms of lessons learned over the duration of the SMSP process, the following provides an 

overview: 

 There has been a high level of stakeholder and community participation in the pilot and 

active, joint decision-making by various sectors which has been crucial to get ownership over 

the future management of the area.  

 As part of an earlier edition of the SMSP an action/ sub-area plan was prepared for one of 

the remote isles which was later deemed unnecessary. As part of the fourth edition, this 

area had specific objectives addressed within the SMSP which negated the need for any 

additional action plan.   

 In the earlier editions a socio-economic study which was due to be contracted out was 

instead done in part by the Project Officer. The Local Steering Group wished to draw on the 

socio-economic statistics collated by Shetland Islands Council before contracting out work 
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that might not return anything of value. The Project Officer created profiles of marine sector 

contributions to different areas of Shetland.  It was not possible to identify the aspirations 

and needs of an area from this information as this requires a more area-specific kind of 

investigation. The study did, however, highlight the numeric value of some the key 

ecosystem services being provided within the Shetland area and supporting the local 

community. 

 During the first 4 years of the SMSP the Project Officer was based within the SIC’s Marine 

Management department at the NAFC Marine Centre. This provided the opportunity to gain 

knowledge from colleagues who were working with marine and coastal policies and 

addressing issues such as conflict between marine users.  The Marine Management 

department have since relocated to the SIC offices while SMSP officers remain based at the 

NAFC Marine Centre. An additional benefit of being based at the NAFC Marine Centre is the 

opportunity to discuss the plan and its aspirations with fisheries and aquaculture staff.  

 Working Groups were established within the Local Steering/ Advisory Group and were 

crucial to the project’s success in terms of information collation and checking, trialling 

research methods including the RLGs for marine renewables and the Cumulative Impact 

assessment as well as consulting on specific SMSP policies.   

 In the SMSP, zoning per se has not been endorsed. Instead the Spatial Analysis Working 

Group preferred a more sensitivity led approach to identifying suitable areas for 

development. The RLG for Wave and Tidal Devices in the Shetland Islands is a first step in 

identifying opportunities for future development. 

 The Spatial Analysis Group also looked at cumulative pressures (using an activity risk 

assessment matrix embedded into a map). This helped to identify areas of low to high 

pressure in terms of marine activity.  

 Engaging with Community Councils as part of the consultation process was a good 

opportunity to gauge the Plan’s value and identify any gaps.  There was a lot of positive 

feedback on the collation of information and data into maps – the fact that this was done 

with stakeholder engagement, especially with fishermen, was seen as very positive. 

 The majority of lessons learned came from the feedback from the public consultation on the 

draft Marine Spatial Plan in 2008 and 2010; the Evaluation undertaken by Marine Scotland 

(2010); the Review carried out by the Planning Officers during 2012-2013 (Kelly et al., 2014); 

and consultation with stakeholders during the drafting of the fourth edition of the SMSP in 

2013.  Steering Group members were continually consulted throughout the process and this 

ensured flexibility in terms of reviewing and adapting the SMSP and progressing its adoption 

as a statutory plan i.e. as Supplementary Guidance to the SIC’s Local Development Plan.  

Given that MSP has been developed in Shetland since 2006 a lot of experience has been gained and 

knowledge shared that will be useful for other regions embarking on integrated coastal and marine 

management. This information will be constructive when developing a pilot process for estuarine 

and coastal management in Ireland.   



54 
 

Coastal Management in Chesapeake Bay, United States   

The Chesapeake Bay Programme has been running for over thirty years.  A dedicated website5 has 

been set up containing a wealth of information; this has provided a valuable resource to learn about 

their experience of integrated management so far.   

Chesapeake Bay and its 64,000 mile sq. river basin is the largest estuary in the United States.  It 

encompasses parts of six states (Delaware, Maryland, New York, Pennsylvania, Virginia and West 

Virginia) and the entire District of Columbia. There are approximately 18 million people living in the 

Chesapeake Bay watershed.   

Chesapeake Bay is an incredibly complex ecosystem comprising important habitats and food webs. 

The Bay and its rivers, wetlands and forests support a diverse range of species through the provision 

of homes, food and protection.  

The Chesapeake Bay’s land-to-water ratio is 14:1 which is recorded as the largest of any coastal 

water body in the world. As a consequence, actions on land can have large impacts on the Bay’s 

health. 

Governance  

The Chesapeake Bay Programme is a unique regional partnership that has led and directed the 

restoration of the Chesapeake Bay since 1983. The Bay Programme partners include federal and 

state agencies, local governments, non-profit organizations, academic institutions and participating 

citizen advisory groups.  

Each Bay Programme partner provides funds from its own resources for Bay restoration and 

protection activities. Partners work together through the Bay Programme’s goal teams, workgroups 

and committees to collaborate, share information and set goals. 

The Chesapeake Bay was the first estuary in the nation targeted by Congress for restoration and 

protection. Since the Chesapeake Bay Programme’s formation in 1983, several written agreements 

have guided the partnership’s pollution reduction and ecosystem restoration efforts. 

In the late 1970s a five-year study was carried out to analyse the Bay’s rapid loss of wildlife and 

aquatic life. The study detected excess nutrient pollution as the main source of the Bay's 

degradation. These initial research findings triggered the formation of the Chesapeake Bay 

Programme as the means to restore the Bay. 

The original Chesapeake Bay Agreement was a simple, one-page pledge signed in 1983. The 

agreement recognised that a cooperative approach was necessary to address the Bay’s pollution 

problems. It also established a Chesapeake Bay liaison office in Annapolis, Maryland. 

The 1987 Chesapeake Bay Agreement set the first numeric targets to reduce pollution and restore 

the Bay ecosystem. Among other goals, the agreement aimed to reduce nitrogen and phosphorus 

entering the Bay by 40 percent by 2000. Agreeing to numeric goals with specific deadlines was 

unprecedented in 1987, but the practice has become a hallmark of the Bay Programme. 

                                                           
5
 http://www.chesapeakebay.net/. The review of integrated management within Chesapeake has been 

based on the information provided on this website. 

http://www.chesapeakebay.net/
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In amendments added in 1992, Bay Programme partners agreed to attack nutrients at the source: 

upstream in the Bay's rivers. The Bay Programme also began re-evaluating its Basin wide Toxics 

Reduction Strategy to better understand the effects of chemical contaminants on the Bay’s aquatic 

life. 

In 2000, Bay Programme partners signed Chesapeake 2000, a comprehensive agreement that set a 

clear vision and strategy to guide restoration efforts through 2010. Chesapeake 2000 established 

102 goals to reduce pollution, restore habitats, protect living resources, promote sound land use 

practices and engage the public in Bay restoration. It was also the first Bay agreement to emphasise 

ecosystem-based fisheries management. 

Chesapeake 2000 marked the first time that the Bay’s ‘headwater states’ – Delaware, New York and 

West Virginia – officially joined the Bay Programme’s restoration efforts. The governors of New York 

and Delaware committed to Chesapeake 2000’s water quality goals through a memorandum of 

understanding signed in 2000. The governor of West Virginia added his signature in 2002. 

Chesapeake 2000’s success was mixed. The agreement laid the groundwork for restoration efforts in 

the 2000s and beyond. Bay Program partners achieved significant restoration gains in certain areas, 

such as land conservation, forest buffer restoration and reopening fish passage. However, limited 

progress was made toward many other health and restoration measures, including oyster 

abundance and reducing nutrient pollution from agriculture and urban areas. 

By 2009, it was clear that Bay Programme partners needed to dramatically accelerate the pace of 

Bay restoration. That year, the Executive Council decided to focus on short-term restoration goals 

called milestones. In addition to pursuing long-term deadlines like in past agreements, the seven Bay 

jurisdictions would set and meet goals every two years. By achieving their two-year milestones, the 

jurisdictions will put in place all restoration measures necessary for a restored Bay no later than 

2025. 

In 2010, the EPA established the landmark Chesapeake Bay Total Maximum Daily Load (TMDL). The 

Chesapeake Bay TMDL is a federal ‘pollution diet’ that sets limits on the amount of nutrients and 

sediment that can enter the Bay and its tidal rivers to meet water quality goals. Each of the seven 

Bay jurisdictions is creating a Watershed Implementation Plan (WIP) that contains detailed, specific 

steps the jurisdiction will take to meet these pollution reductions by 2025. Federal, state and local 

governments are coordinating through the Bay Programme partnership to develop the WIPs. 

The WIPs will guide local and state Bay restoration efforts through the next decade and beyond.  The 

Bay jurisdictions will use their two-year milestones to track and assess progress toward completing 

the restoration actions in their WIPs. 

On 16 June 2014, the Chesapeake Bay Watershed Agreement was signed. For the first time 

signatories include representatives from the entire watershed including the Bay’s headwater states 

to full partnership in the Bay Program. This plan for collaboration across the Bay’s political 

boundaries establishes goals and outcomes for the restoration of the Bay, its tributaries and the 

lands that surround them (Chesapeake Bay Program, 2015).  Partners have promised to openly and 

publicly engage watershed citizens in implementing these goals and outcomes.  
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Observations 

Restoring the Chesapeake Bay and its 64,000 mile sq. watershed is an enormous undertaking. Four 

centuries of population growth took its toll on the Bay ecosystem, resulting in polluted waterways 

and dwindling natural resources. Given the extent of the Chesapeake Bay watershed, the range of 

partners involved has been extensive. In addition, the watershed spans numerous political 

boundaries and as a result, many different agencies and organisations must work in partnership to 

restore the Bay’s health. The co-ordination of so many stakeholders takes time, resources and 

commitment, particularly over a period of thirty years.  

Some of the Bay programmes had mixed success.  In particular, the Chesapeake 2000 agreement laid 

the groundwork for restoration efforts in the 2000s and beyond. And while restoration gains were 

achieved in certain areas, such as land conservation, forest buffer restoration and reopening fish 

passage there was limited progress made toward many other health and restoration measures, 

including oyster abundance and reducing nutrient pollution from agriculture and urban areas. 

By 2009, it became clear that the Bay programme needed to accelerate the pace of Bay restoration. 

As a result, the Programme partners decided to focus on short-term restoration goals called 

milestones in addition to pursuing long-term deadlines.  

When first developing a management scheme of the scale and extent as the Chesapeake Bay 

programme, learning from experience is a fundamental part to achieving success. Adaptive 

management is an ongoing, science-based process through which the Chesapeake Bay Programme 

plans, implements and evaluates its restoration efforts. It takes action with acknowledged 

uncertainties, carefully monitors outcomes, transparently assesses progress and redirects efforts 

when necessary. This helps the Bay Programme partnership become more strategic and coordinated 

in its complex restoration effort. By adjusting management actions based on past performance, Bay 

Programme partners steadily improve implementation and leverage limited resources. This leads to 

better organisational performance over time. 

Outcomes 

The Bay Programme has become a regional, national and international leader in ecosystem science, 

modelling and restoration partnerships. In terms of lessons learned over the duration of the project, 

there have been some fundamental observations as follows:  

 Partnerships achieve better environmental results and save time and money because they: 

 Bring together expertise, authority and resources from a broad range of organisations; 

 Encourage involvement among many stakeholders; 

 Promote a more complete understanding of Bay issues; 

 Consolidate and coordinate the efforts of many groups; and 

 Allow organisations to complement and learn from each other while avoiding 

duplication  

 It can take a considerable amount of time for progress in terms of environmental results.  

After more than 30 years of restoration efforts, data generally show decreasing long-term 

pollution trends from the Bay’s major rivers. A clean Bay however is the ultimate restoration 

measure. While some signs are positive, other key indicators are lagging. Overall, the Bay 

remains degraded, but it is stated that Bay Programme partners are working harder than 

ever to bring the estuary back to health. 
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 The Bay Programme’s science community has pioneered numerous cutting-edge scientific 

efforts that have advanced ecosystem restoration in the Bay region and throughout the 

world. For example in the early 1990s, the Bay Programme worked with EPA and NOAA 

researchers to establish that airborne nitrogen was a contributor to pollution in the Bay and 

other estuaries. 

 Bay Programme partners and other stakeholders use a suite of computer models that are 

among the most sophisticated, studied and respected in the world. The models provide a 

comprehensive view of the Chesapeake ecosystem from the depths of the Bay to the upper 

reaches of the watershed and from the land to the air. 

 Establishing numeric goals and deadlines for environmental restoration was unprecedented 

when the Bay Programme first included them in the 1987 Chesapeake Bay Agreement. But 

the practice has now become a hallmark and a common way for restoration programs across 

the country to measure progress. 

 The Chesapeake 2000 agreement established 102 goals to reduce pollution, restore habitats, 

protect living resources, promote sound land use practices and engage the public in Bay 

restoration. At the time, Chesapeake 2000 was considered the most comprehensive large-

scale ecosystem restoration blueprint in the nation. 

 Since Chesapeake 2000, the Programme has evolved towards using a mix of short- and long-

term goals to improve its accountability and accelerate Bay restoration. In 2009, Bay 

Program partners set new two-year goals called milestones. These short-term goals, which 

partners set and meet every two years, lead up to a long-term goal of putting all restoration 

measures in place by 2025. 

The Chesapeake Bay programme is one of the largest and longest running examples of integrated 

management in the world.  By learning from the experiences of this programme, this should help 

smaller schemes to avoid similar pitfalls.   

 

Coastal and Marine Planning in Ireland  

To date, there have been few examples of integrated estuarine or coastal management in Ireland. 

This was elaborated upon in more detail within Working Paper II (Policy review and matrix of 

regulatory compliance) which highlighted that there is no overarching policy on either ICZM or MSP 

in Ireland or a dedicated body responsible for marine issues. Notwithstanding, there have been 

some demonstration/ research based projects focused in Ireland which have incorporated a more 

‘bottom-up’ approach.  

Cork Harbour Integrated Management Strategy, 2008 

Governance  

The Coastal Research and Policy Integration (COREPOINT) project funded through Interreg IVB to 

address prominent coastal management issues in north west Europe is one of the first examples of a 

‘bottom-up’ approach to ICZM in Ireland. COREPOINT aimed to strengthen links between 

researchers and policy makers to orientate relevant research towards problem solving at the local 

level within the coastal zone. Cork Harbour was one of the Irish case study areas (Corepoint, 2008). 

The project was implemented by the COREPOINT project partners at the Coastal and Marine 
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Resources Centre (CMRC), University College Cork and the Planning Policy Unit (PPU), Cork County 

Council. 

The COREPOINT work programme comprised actions designed to address the issues of sustaining the 

institutional capacity of local government to deliver long-term solutions for ICZM; partnership 

working and actions targeting information provision (e.g. on recreation activity, re-use of brownfield 

sites, etc.) and capacity development in ICZM were central to this approach. 

Observations 

In Ireland it was recognised that the current fragmented approach to coastal planning and 

management meant that the full potential of Cork Harbour was not being realised. The endorsement 

of an ICZM approach to facilitate a move towards sustainable development, involving economic, 

social and environmental interests across all levels of decision-making was applied.  It is stated in the 

Cork Harbour Integrated Management Strategy that the added value of implementing an ICZM 

approach in Cork Harbour includes: 

• Better communication between different stakeholder groups; and 

• A framework for taking a holistic view of the Harbour, from the Docklands in the city centre to 

the Harbour entrance at Roches Point (Corepoint, 2008, p.2). 

The process that underpinned the development of the Strategy involved: 

• Facilitation by the Interreg IIIB COREPOINT project partners; 

• Widespread consultation with stakeholders in the Cork Harbour Forum; 

• The organisation of two stakeholder workshops; 

• Consultation with the Strategic Advisory Group, involving organisations with statutory 

responsibilities within the Harbour. 

The aim of the Strategy was to bring all those involved in the development, management and use of 

Cork Harbour together in a framework which encourages the integration of their interests and 

responsibilities to achieve common objectives in a sustainable manner. This aim would be achieved 

by the realisation of a number of objectives including the development of a policy framework to 

facilitate integration for planning and management of Cork Harbour. 

This Strategy was based on a voluntary partnership between key statutory agencies and local 

stakeholders that focused attention on the Harbour as a whole, and delivered a set of agreed actions 

to enhance the future management of the coastal zone. Although the Strategy was non-statutory, it 

aimed to bring about a new approach to coastal management in Cork Harbour by focusing the 

attention on the regulatory duties and powers of the statutory agencies to deliver their goals. 

The Strategy was to be implemented through two key mechanisms: 

• Partnership (i.e. identification of objectives that can be facilitated by collaborative action in the 

short, medium and long-term). 

• The integration of objectives into statutory planning documents and into the strategic policies of 

relevant organisations. 
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The development of an Action Plan for 2008 to 2011, based on priorities identified from the 

Strategy, was intended to form the next step in the implementation process. Implementation of the 

Action Plan was enabled by the Interreg IVB project, Innovative Management for Europe’s Changing 

Coastal Resource (IMCORE), which ran over the corresponding period. 

The primary aim of IMCORE Project was to promote a transnational, innovative and sustainable 

approach to reducing the full range of climate change impacts on the coastal resources of the North 

West Europe region. Key to achieving this aim was a focus on building capacity within local 

authorities, in order to tackle the current and future impacts of climate change, and to meet these 

challenges through an adaptation based response. 

Outcomes 

It is noted in the Cork County Development Plan 2014 that the 2003 and 2009 Cork County 

Development Plans included proposals for the carrying out of a Study of Cork Harbour and a Draft 

Study was published in 2011. This Draft Study was to reflect the broad aims of the 2008 COREPOINT 

Strategy. Furthermore it is stated that the Draft Study is currently being updated in the light of 

submissions received and changes of circumstance since its publication. The Draft Study ‘puts 

forward a variety of ideas and options which involve synergy between different uses in constrained 

coastal areas, so development within them can meet a wider range of needs in a mutually 

compatible way’(Cork County Council, 2014, p.72)  

In terms of the integration of objectives into statutory planning documents and into the strategic 

policies of relevant organisations, the Cork County Development Plan 2014 includes the following:  

County Development Plan Objective 

RCI 9-2: Integrated Coastal Zone Management 

(a) Support the development of an integrated approach to coastal zone management in 

Ireland generally and in particular to foster the application of this concept in appropriate 

coastal zones throughout the County including Cork Harbour (Cork County Council, 2014, 

p.74). 

There are no specific actions or objectives from either the 2008 COREPOINT Strategy or IMCORE 

Draft Study specifically included in the Cork County Development Plan 2014. Therefore while 

reference has been made to ICZM there are no tangible outputs such as specific planning policies or 

objectives reflecting the research carried out in the Harbour to date under COREPOINT or IMCORE.  

It was stated that the whilst the Cork Harbour study ‘produced valuable results in the context of 

planning and resource assessment, the added value was its application within an integrated 

management framework that would ensure coherent management and regulatory procedures, 

voluntary or otherwise, are put in place to continue data collection and refine the monitoring of 

activities and impacts’(O’Mahony et al., 2009, p.936).  

Additionally, the 2008 Strategy, in particular, the development of the recreation inventory, ‘also 

generated added value for planners by facilitating the identification of key stakeholders, who 

provided information to the study, and who are potential participants in any process designed to 
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create and implement an integrated management strategy for Cork Harbour’(O’Mahony et al., 2009, 

p.936). 

In discussions with Cathal O’Mahony, COREPOINT researcher, based at the Coastal & Marine 

Resources Centre (University College Cork), it would appear that there were some key pertinent 

points to come out of the original 2008 COREPOINT Strategy which are as follows:  

• In terms of initiating the Cork Harbour Forum, the project team tried to ensure an ‘open door’ 

policy in terms of membership and stakeholder engagement which emphasised all those with an 

interest in Cork Harbour were welcome to join the forum; 

• The ‘open door’ policy however, was not as successful as initially envisaged in attracting many 

members to the forum as it was stated that some of the local stakeholders felt that as they had 

not been formally invited they did not feel that they could just turn up.  In retrospect, the 

project officer felt that the ‘openness’ of the forum was perhaps not emphasised enough.  

• There was a perception from local stakeholders that the forum was only for the ‘heavy players’ 

i.e. the key coastal and marine regulatory and advisory personnel or industry representatives. 

Generally, the local stakeholders felt that these more prominent members would not be 

wishing to communicate on a par with themselves.  

• There was a lot of emphasis on voluntary work which included the establishment of working 

groups to raise awareness of the research within Cork Harbour. One example was the 

organisation of a Cork Harbour Open Day which included a programme of activities and free 

events encompassing the facilitation of coastal access, trails and walkways.   

• The first Cork Harbour Open Day was regarded as a success as was the subsequent harbour boat 

trip which brought together about sixty stakeholders with an interest in this resource. Many of 

these stakeholders, who were based locally, had never met each other until this occasion. This 

emphasised the need for a forum/ platform to discuss and engage on coastal issues within the 

area. It was incorrectly assumed that most local stakeholders knew and consulted each other.     

• In terms of progressing the work done under COREPOINT and IMCORE, it was stated that due to 

a lack of project funding, the continuation of ICZM within Cork Harbour was unlikely apart from 

the work being undertaken by Cork County Council which included updating the 2011 Draft Cork 

Harbour Study (C.O’Mahony, pers. comm., Dec 2014). 

The delivery of ICZM in Cork Harbour was exclusively project-based, funded via European bodies 

and led by academics with the local harbour work being carried out in partnership with Cork County 

Council. The lack of specific and detailed 2008 Strategy policies or actions on integrated coastal 

management within the 2014 Cork County Development Plan however, reflects the absence of 

national and regional policy for ICZM. While the 2008 Strategy is referenced within the County Plan 

text it is, nevertheless, in contradiction to the requirements of the 2008 Strategy which entails ‘the 

integration of objectives into statutory planning documents and into the strategic policies of 

relevant organisations’ (Corepoint, 2008, p.2). Without integrating the 2008 Strategy appropriately 

into the statutory development plan, implementation becomes difficult and without the stability of 

supporting institutions such as the local authority, ICZM may never be achieved.     

In Ireland ICZM has never received adequate legal, political and financial backing ‘to support local 

strategies which extend beyond the time limits of research or demonstration projects’ (Falaleeva et 
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al., 2009). This would appear to be the case for the Cork Harbour ICZM project where a lack of 

continuity has clearly affected the proper integration of ICZM within local planning policy.    

One particular initiative, the Shannon Integrated Framework Plan (SIFP) is an example of the first 

truly integrated approach to estuarine and coastal management in Ireland. The SIFP represents a 

collaborative approach to coastal zone management within the Shannon Estuary. The SIFP is ‘an 

inter-jurisdictional land and marine based framework plan to guide the future development and 

management’ of activities within the Shannon Estuary. The SIFP was commissioned by Clare County 

Council, Kerry County Council, Limerick County Council, Shannon Development and the Shannon 

Foynes Port Company and is currently being adopted into the relevant statutory county 

development plans through a formal variation. However, it is acknowledged that the SIFP has no 

immediate statutory remit within marine waters and as such the land use zoning will remain within 

the terrestrial environment. Given the marked absence of national integrated policy for the coastal 

zone and marine environment, this framework may struggle to reach its full potential. 
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