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This paper presents a critical analysis of the potential role of ecosystem services within environmental assess-
ment, including both strategic environmental assessment (SEA) and environmental impact assessment (EIA).
It identifies some of the common problems with current environmental assessment practice and then ex-
plores whether integrating ecosystem services may be able to help address some of these problems. Case
studies are included to illustrate different approaches to using ecosystem services within environmental as-
sessment and to highlight how context (e.g. sector, scale, environmental situation) will influence the most
appropriate way of integrating ecosystem services into environmental assessment practice. The analysis
also reflects on how ecosystem services' potential role may, or may not, differ from previous integrated ap-
proaches to environmental assessment and what lessons can be learnt from their development.
Two main approaches are recognised from the literature and the case studies to integrating ecosystem ser-
vices within environmental assessment: firstly a comprehensive approach, where the assessment framework
is entirely guided by ecosystem services; and secondly a philosophical approach that applies more of a
light-touch ecosystems-thinking mind-set, helping to frame the assessment methodology rather than funda-
mentally defining it. Inevitably, there are variations between these two extremes, and benefits and criticisms
of both.
The authors conclude that ecosystem services provides a potentially valuable framing for environmental as-
sessment, but that it requires a pragmatic, context specific consideration of how ecosystem services can be
used to help address some of the common problems with current environmental assessment practice.
There is also a need to recognise that at times it may just not be appropriate if it does not provide added
value.

© 2012 Elsevier Inc. All rights reserved.
1. Introduction

The ecosystem service concept has emerged as a major part of how
the environment is framed within policy. Ecosystem services are
described as the advantages or benefits that we receive from healthy,
functioning ecosystems (Haines-Young and Potschin, 2008; Hughes
and Brooks, 2009; Scottish Government, 2011; UKNEA, 2011). Eco-
system services are essential for all life on earth, as well as providing a
useful indicator of ecosystem health. There are a few examples of sem-
inal work that are driving this area forward (MEA, 2005; TEEB, 2011;
UKNEA, 2011) and the incorporation of ecosystem services is notable
in international (CBD, 2012a), European (EC, 2012), and National
(DEFRA, 2012) environmental policy.
rights reserved.
1.1. Ecosystem services and decision making

TheMillennium Ecosystem Assessment (MEA) conceptual frame-
work has formed the basis of much of the subsequent development
of ecosystem services and decision making. This framework links
specific ecosystem services, such as food provision and flood re-
gulation, with ‘constituents of well-being’ such as health and person-
al safety. In doing so it highlights the multifunctional and inter-
connected character of the natural environment and ecosystem
services, with a single ecosystem service contributing to a number
of the constituents of well-being (DEFRA, 2009; MEA, 2005). This
bundled nature is recognised as an intrinsic characteristic and strength
of ecosystem services (Chee, 2004; Mander, et al., 2007). It is possible
to produce an economic analysis (via monetary valuation) as to the
value of some ecosystem services in supporting these constituents of
wellbeing; these techniques are numerous and are becoming established
though contested (Eftec, 2010). ‘Ecosystem services’ therefore provides a
seemingly holistic concept which moves away from the traditional
silo-based approach of discrete areas impacting on environmental
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quality, e.g. soil, water, air, to one that focuses on the interconnectivity of
the natural environment.

There is significant interest in the potential role of ecosystem
services within decision support tools such as environmental
assessment — including both strategic environmental assessment
(SEA) and environmental impact assessment (EIA).1 This is perhaps
inevitable given the rise of the concept.

Several organisations have produced briefings, guidance or other
forms of support in the area of ecosystem services in environmental as-
sessment. Internationally the OECD (2010) andWRI (2011) and others
(NER, 2010) have been developing guidance in this area (for EIA or
SEA); the European Commission guidance on Incorporating Biodiversity
and Climate Change into the SEA and EIA Procedures (CEC, in press) sug-
gests ecosystem services is a useful concept for considering issues
such as climate change adaptation and resilience within environmental
assessment, and in the UK IEMA has produced a briefing on Considering
Ecosystem Services in EIA (IEMA, 2012). TheWRI guidance is in response
to new International Finance Corporation (IFC, 2012) performance
standards requiring risks and impacts to ecosystem services to be
assessed.

From these documents, two key characteristics of ecosystem ser-
vices can be seen to be driving the inclusion of ecosystem services
in environmental assessment:

• Using ecosystem services presents a more complete, holistic and in-
tegrated consideration of the socio-ecological system.

• The ecosystem service concept is an effective framing of the envi-
ronment in terms of communicating with and influencing stake-
holders and decision makers.

These characteristics are subject to further analysis through this
paper, but there is something of déjà vu about this initial characterisa-
tion. Haven't previous approaches been presentedwith similar promises
of delivering more integrated, influential, comprehensive and stake-
holder led environmental assessment? Examples of such approaches
include land suitability analysis2 (McHarg, 1969), environmental ap-
praisal (Department of the Environment, 1992), Sustainability Assess-
ment/Appraisal (SA) (e.g. George, 2001; Gibson, 2006), Quality of Life
Capital Approach3 (Therivel, 2009), to name a few. Historically, it is
worth remembering that the UK Government sought to encourage
local authorities to use an economic valuation approach in developing
early SEA for local development plans in their guidance on ‘Policy
Appraisal and the Environment’ (Department of the Environment,
1992). Local authorities, however, found it inappropriate for their
needs and set about the development of their own approach which
led to objective-led environmental appraisal (Department of the
Environment, 1993) and eventually sustainability appraisal (ODPM,
2005). Valuation, therefore, as an approach to spatial planning and as-
sessment historically has not had a good reception (Sheate, 1994) and
so the strong promotion of monetary valuation of ecosystem services
as a methodology may not play well in SEA and EIA — this is expanded
upon in later sections of the paper.
1 Environmental assessment is used in this paper as a generic term for a procedure
that ensures that the environmental implications of decisions are taken into account
before the decisions are made. This includes environmental assessment undertaken
for individual projects, commonly known as environmental impact assessment (EIA),
and for public plans or programmes, commonly known as strategic environmental as-
sessment (SEA).

2 Land suitability analysis is based on a judgement that some land is suitable for cer-
tain uses and clearly unsuitable for other uses: these natural constraints should be
respected when developing land.

3 Quality of Life Capital approach (or Quality of Life assessment) — Asks what mat-
ters and why? For example, the value to society of a small woodland on the suburban
fringe. Quality of Life Capital approach considers the benefits of the woodland in the
form of recreation, wildlife habitat, soil stability, water retention, absorption of carbon
dioxide and improving air quality and the provision of economic benefits such as tim-
ber or charcoal (Environment Agency, 2008).
This paper considers whether ecosystem services bring anything
that is different to these approaches which have either become
established or faded from sight. For instance, does it offer any added
value compared with sustainability assessment or is there anything to
learning from theUK's Quality of Life Capital/Assessmentwhichwas de-
veloped by the Environment Agency and Natural England in the late
1990s/early 2000s, but was “found (to have) not been widely used and
that changed circumstances in the planning system meant that it did not
warrant further investment” (Environment Agency, 2008, p. 1). Alterna-
tively, there is a risk that ecosystem services could become a separate
assessment process akin to Landscape Character Assessment (Natural
England, 2012), or it could be largely omitted frommost environmental
assessments as too resource intensive, as has tended to be seen with
data-hungry Life Cycle Assessment (Sheate, 2009).

2. Structure and approach of the paper

This paper begins with a short overview of some of the common
problems with current practice that limit the efficacy of environmental
assessment. What is it about environmental assessment that suggests
ecosystem services might have something to offer it? The paper then
takes an empirical case study approach to explore how ecosystem ser-
vices have been used in EIA and SEA to date. These case studies are illus-
trative rather than representative, not least because there are limited
examples available of the practical application of ecosystem services
in environmental assessment. However, the case studies have been se-
lected to illustrate a range of issues arising from current environmental
assessment practice and how an ecosystem service-based approach
may or may not help to address those issues. These case studies are
then interrogated to identify and explore themain strengths andweak-
nesses emerging from the practical application of ecosystem services
within environmental assessment and what wider lessons can be
drawn from this. The paper concludes with an analysis of the relative
pros and cons of applying the ecosystem service concept within envi-
ronmental assessment with reference to broad themes and principles.

3. What are the problems with current environmental assessment
practice?

There is nothing intrinsic about the concept of ecosystem services
which demands its inclusion in environmental assessment. Rather, to
warrant its integration, ecosystem services need to offer something
that can improve the environmental assessment process or more im-
portantly the environmental outcomes that it delivers. Before exploring
the potential value of integrating ecosystem services into environmen-
tal assessment, it is first important to understand the current problems
with environmental assessment practice to highlight the problems that
ecosystem services may contribute to addressing.

There is a considerable body of literature which identifies prob-
lems with environmental assessment practice, many of which have
been evident since the introduction of environmental assessment
(e.g. CEC, in press; DCLG, 2011). A summary of the key recurring
problems within environmental assessment is presented below:

A lack of consistency and quality in screening — Deficiencies with
screening include projects, plans or programmes (PPP) being sub-
ject to so-called ‘salami slicing’ where different aspects of a PPP
are assessed separately, or not at all, reducing the assessed impact
of PPPs. This is particularly a problem at the project level and EIA
(IEMA, 2011).

A lack of early and effective scoping — Scoping shapes the rest of the
assessment and is an important stage to involve stakeholders
(Finnveden, 2003). The main reasons given for ineffective scoping
are risk aversion, poor planning of the assessment and ‘commercial
realities’ (European Commission, 2009a,b; IEMA, 2011).
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Ineffectual collection and use of baseline information within the
assessment, in particular relating to the evolution of the baseline —

Effective consideration of the baseline is considered to be insuffi-
cient (Dalal-Clayton, 2005; DCLG, 2011). Part of this problem
stems from a lack of integration between different environmen-
tal topics — so called “silo thinking” (Morrison-Saunders and
Therivel, 2006). There is also felt to be an insufficient consider-
ation of trends within the baseline with data analysis focussing
on “snap shots” which are of limited value (Eales and Sheate,
2011a).
Lack of consideration of, genuine, reasonable alternatives — This has
resulted in numerous objections and Judicial Reviews, particularly
within SEA (e.g. Seaport,4 St. Albans and Hertfordshire,5 and New-
market cases in the UK6). Concerns stem primarily from the narrow
scope of the alternatives that proponents and policy makers consider
which limits the opportunity for environmental assessment to
support the identification of a more environmentally robust pre-
ferred alternative. The hierarchy of alternatives as set out in UK SEA
guidance appears to be, at best, irregularly applied (DCLG, 2008).
Limited understanding and coverage of cumulative effects and signifi-
cance of effects — The combination of various methods and attempts
to be consistent across all topics means that significance is often
communicated and justified poorly. The inherent complexity of the
socio-ecological system, inadequate integration across environmen-
tal topics and overly restrictive boundary setting contribute to gen-
erally poor consideration of cumulative effects (Cooper and Sheate,
2002; Phillips, 2007).
Inadequate compliance with the mitigation hierarchy — The applica-
tion of the hierarchy of ‘prevent, reduce, mitigate and offset’ has
been noted as a concern with most environmental assessment
practice being felt to focus onmitigation rather than actions to pre-
vent impacts (Eales and Sheate, 2011b; European Commission,
2009a,b).
Lack of early and effective consultation and engagement with com-
munities — Inadequate consultation and engagement can result
in increased antagonism between proponents and policy makers
as well as a missed opportunity to gather information from local
stakeholders. (European Commission, 2009a,b; IEMA, 2011). The
core reason for this is a lack of recognition as to the value of en-
gagement within environmental assessment and the broader deci-
sion making process (IEMA, 2011; Munton, 2003).
Environmental assessment being seen as a hurdle not a useful tool to
support the decision making process — This is a more general prob-
lem with how environmental assessment is used, with it often ev-
ident that environmental assessment processes tend to not be
utilised but rather tolerated (Eales and Sheate, 2011b). The prob-
lem comes down a failure to recognise or explain the value that
environmental assessment can add to the development of the pro-
ject, plan or programme (IEMA, 2011).
A lack of innovation and an overreliance on guidance— Practitioners
have tended to fixate on following guidance as the only way to
comply with the legal requirements relating to environmental as-
sessment. There are multiple ways in which one might comply
Application by (1) Seaport Investments Limited and (2) Magherafelt District Coun-
F P McCann (Developments) Limited, Younger Homes Limited, Herron Bros Limited,
mall Contracts and Creagh Concrete Products Limited in Northern Ireland: No.
07] NIQB 62, 7 September 2007.
St.Albans and Hertfordshire County Council v Secretary of State for Communities
Local Government; 2009 [2009]EWHC 1280, 20 May 2009.
Save Historic Newmarket Ltd. v. Forest Heath District Council [2011] EWHC 606.
and guidance should be treated as just a starting point to build
on rather than something to follow in a prescriptive way (Baker,
2012; Phillips and Sheate, 2010). The majority of these problems
are long standing and have a number of complex and interacting
drivers. All are essentially problems of implementation. The key
question for an ecosystem service approach is therefore whether
it can facilitate better implementation of environmental assess-
ment and not simply create additional burdens on practitioners
and decision makers, even if it is seen as part of the natural evolu-
tion of environmental assessment towards a stronger reflection of
sustainability (Sheate, 2012).

4. Examples of the use of ecosystem services within environmental
assessment

There are only limited examples of the use of ecosystem services
within environmental assessment. However, this section of the
paper summarises five EIA and SEA case studies that illustrate a
range of approaches to using ecosystem services in environmental
assessment.

4.1. Case study 1: SEA of the Portuguese Integrated Coastal Zone
Management Plan

4.1.1. An ecosystem service approach to the strategic consideration of
biodiversity in delivering a plan's objectives

A preliminary document proposing the basis for a national Inte-
grated Coastal Zone Management (ICZM) was developed in Portugal
in 2006 by the Ministry of Environment, Spatial Planning and Region-
al Development. In 2007 and 2009 the National Strategy for ICZMwas
published presenting Portugal's integrated vision for ICZM (PS-ICZM).
The policy included drivers established by the European Marine Strat-
egy Framework and addressed the challenge of ensuring a clear artic-
ulation between coastal management, the planning and management
of the maritime space and conservation of marine and coastal biodi-
versity. The policy covers Portugal's entire coastline including the
islands.

4.1.1.1. Why were ecosystem services considered appropriate?. The im-
portance of biodiversity and ecosystem services to delivering the
policy's objectives was recognised at an early stage; however, the
strategic nature of the policy meant that the effective consideration
of biodiversity was potentially challenging. To address this ecosystem
services were included to account for the value of biodiversity. This
process helped to identify the importance of different ecosystems
that provide distinct services for a variety of stakeholders (such as
cultural services for tourists, provisioning services for fisheries). It
also allowed for the assessment of alternative management options
and strategies (Partidário, 2010).

4.1.1.2. How were ecosystem services incorporated?. The SEA did not
conduct a detailed analysis and assessment of existing ecosystems
and services in the Portuguese coastal zone. Rather, it identified and
compared policy options in terms of their risk or benefit to strategic
level ecosystem services that were identified through consultation
with key policy stakeholders. This required a consideration of strate-
gic ecosystem services that could be affected by policy choices rele-
vant to the PS-ICZM; for example: the management of natural
coastal dynamics, especially in vulnerable zones (regulating ser-
vices); the maintenance of coastal zone productivity (provisioning
services); the maintenance and conservation of the availability of nat-
ural and cultural heritage and biodiversity (cultural services); and the
sustainable use of resources and the management of coastal risks
(supporting services).
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4.1.1.3. Analysis of approach. The SEA was closely integrated into the
development of the PS-ICZM, which has itself influenced the Mari-
time Spatial Plan for Portugal, currently in development. In this
plan, maritime and coastal ecosystem services and biodiversity are
considered in relation to fisheries, off-shore wind power production,
recreation and tourism, conservation of biodiversity in marine re-
serves, transportation and ports, vulnerability and adaptation to cli-
mate change, natural coastal dynamics, and various socio-ecological
systems (amongst others). The SEA proved to be effective in placing
ecosystem services on the agenda. It also facilitated the integration
of environmental and sustainability issues into the strategy's concept
and design. It enabled consideration of ecosystem services and
highlighted risks and opportunities associated with the strategy.

In this example, the ecosystem service approach was considered
helpful in the development of a balanced and coherent policy that
met multiple demands for ecosystem services without undermining
the sustainability of coastal and maritime and costal ecosystems and
services or biodiversity.

4.2. Case study 2: South Africa eThekwini Municipality SEA methodology
development

4.2.1. Using ecosystem services to structure the overall assessment
framework

Between 2009 and 2011 DANIDA (Danish International Develop-
ment Agency) funded project to draw on local and international ex-
perience to develop a SEA methodology and framework for spatial
development plans (SDPs) in eThekwini Municipality (Durban) in
South Africa. This sought to integrate an ecosystem goods and ser-
vices approach to SEA into the planning process in order to strength-
en sustainability considerations.7

4.2.1.1. Whywere ecosystem services considered appropriate?. eThekwini,
on the east coast of South Africa and centred on the city of Durban, is a
‘biodiversity hotspot’ and has more than 10 years of experience use of
ecosystem services as the basis for development and monitoring the
DMOSS — Durban Metropolitan Open Space System, through state of
the environment reporting and a management support system
(eThekwini Municipality, 2011a). It form a basis for meeting the legal
requirement (under The Local Government: Municipal Planning and
Performance Management Regulations (2001)) that the Spatial Devel-
opment Framework (SDF) must contain a strategic assessment of the
environmental impact of the spatial development framework. The
SDF is essentially a map providing a spatial representation of the Inte-
grated Development Plan (IDP). In practical terms (given at the time of
the study the eThekwini IDP had been recently approved) the logical
place to start in applying SEA was at the SDP level, and to then further
build capacity within lower level local area plans prior to applying SEA
to the new IDP/SDF in the 2015 review.

4.2.1.2. How were ecosystem services incorporated?. A ‘mixed metric’
(multi-criteria) approach was recommended for the assessment
framework, where ‘valuations’ could be based on monetary valua-
tions, qualitative valuations of ecosystem services by stakeholders
or expert judgement, or quantitative measures of the natural and
physical environment through monitoring, thresholds etc. The
mixed metrics could be readily normalised through a qualitative scor-
ing scheme using significance criteria — the SEA process would look
like many other SEA processes except for the fact that the framework
would be based in part on ecosystem services. The SEA process,
7 The second author of this paper was contracted as the international SEA advisor to
the project.
therefore, would not be replaced with a solely monetary valuation
process, but informed by a range of approaches to valuing and mea-
surement of sustainability parameters, including monetary where ap-
propriate. By front loading the SEA process with a focus on ecosystem
services it enables ecosystem services to help shape the assessment
framework and its application.

4.2.1.3. Analysis of approach. SEA was viewed positively by the
eThekwini planners, since they thought it would help them undertake
strategic forward planning, rather than being reactive. The methodology
developed by the project is awaiting application in eThekwini while the
IDP process is being aligned with a Long-term Development Plan
(eThekwini Municipality, 2011b) that emerged from a wider visioning
process across the municipality (Imagine Durban, 2012). The SEA meth-
odology now exists to be applied to the new IDP/SDP process and its de-
velopment has already helped to build capacity among the planners for
integrating an ecosystem approach as part of a broad sustainability-based
SEA.

4.3. Case study 3: Metropolitan Glasgow Strategic Drainage Partnership
(MGSDP) Implementation Plan SEA

4.3.1. The value of ecosystem services in delivering the objectives of a
plan as well as the positive reaction to ecosystem services in environ-
mental assessment from key regulators and stakeholders

The MGSDP (2011) was established in 2002 in response to an ex-
traordinary rainfall event that brought severe rainwater flooding to
parts of Glasgow's east end. The flood event drew attention to the lack
of capacity within Glasgow's antiquated underground drainage system.
In response, the MGSDP's Development Plan has considered two high
level alternatives for addressing the region's strategic drainage needs:
1) a traditional approach of conveying water in underground pipes;
and 2) a more novel approach of conveying water on the surface
through various SuDS— sustainable urbandrainage system— techniques.
Following an appraisal of the two alternatives, the MGSDP pursued a
preferred strategy which combined elements of each alternative.

4.3.1.1. Why were ecosystem services considered appropriate?. A key
part of the MGSDP's approach focuses on enhancing the capacity of
the region's landscape to retain surface water, because enhancing
provision of relevant ecosystem services, through green infrastruc-
ture development, can reduce pressure on the underground drainage
network. The MGSDP are currently in the process of developing their
Implementation Plan (2011) and, in line with the requirements of the
Environmental Assessment (Scotland) Act (2005), are undertaking an
SEA to inform plan-development.

4.3.1.2. How were ecosystem services incorporated?. The successful de-
livery of the Implementation Plan is clearly reliant on healthy,
functioning ecosystems as well as the direct provision of water man-
agement related ecosystem services. Accordingly, an ecosystems ap-
proach based SEA methodology was developed. The incorporation of
ecosystem services focused on their spatial representation and a
comprehensive assessment methodology that considered impacts
on ecosystem function and secondary impacts on ecosystem service
provision. In essence, the SEA approach aims to protect, enhance and
rehabilitate key aspects of ecosystem function with a view to sus-
taining and increasing the supply of the scoped-in ecosystem ser-
vices shown in Table 1 below.

The natural environment of the Metropolitan Glasgow area will
be supporting these ecosystem processes and providing these eco-
system services though the spatial distribution of these goods and
services is likely to be inconsistent across the region. Additionally,
there will be locations where there is a shortfall of these services
where the MGSDP may be required to provide new or enhanced
green infrastructure.



Table 1
MGSDP implementation plan SEA — scoped-in ecosystem services.

Ecosystem processes (supporting
services)/intermediate ecosystem
services

Final ecosystem services
and goods obtained

• Hydrological cycle function (also
contributes to flood control)

• Ecological interactions/broadleaved
woodland habitat networks

• Ecological interactions/fen, marsh
and swamp habitat networks

• Ecological interactions/neutral
grassland habitat networks

• Hazard regulation (flood control)
• Detoxification and purification of
water (pollution control and drinking
water)

• Environmental settings
(recreation/tourism)

Note: The approach adopted in the MGSDP's Implementation Plan SEA differentiates
between ecosystem processes/intermediate ecosystem services and final ecosystem
services and the goods obtained from these, as in the UKNEA (2011). The former un-
derpin production of the latter and are akin to supporting services.
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Accordingly, understanding where the natural environment is pro-
viding these ecosystem services as well as areas where there might be
a shortfall of these services is a key issue for both the SEA and
plan-development. As part of the SEA process, a Green Infrastructure
Masterplan will be developed for the region using Geographic Informa-
tion System (GIS) based modelling. In terms of the SEA process the
Masterplan forms much of the baseline stage and is relied upon in the
later stages of the SEA — for instance it identifies (scopes) key issues
and impacts. This is particularly important given the Implementation
Plan's inherent reliance on the effective functioning of the region's eco-
systems. In this regard, theMasterplanwill also be used to identify spa-
tially prioritised enhancement opportunities following the outcomes of
the SEA.

The first stage of the assessment uses network analysis to help un-
derstand the potential implications of several ‘generic’ Implementa-
tion Plan projects. In line with ecosystems approach principles, this
method aims to facilitate a much more holistic understanding of po-
tential environmental effects as well as a more comprehensive analy-
sis of effects such as cumulative, synergistic and secondary effects.
Based on an understanding of how an ecosystem's biophysical struc-
ture links to specific ecosystem services, the network analysis model
can be used to tease out potential impacts on ecosystem service pro-
vision and vice-versa. This type of network analysis approach has
been trialled in the Thames Gateway (CEP, 2008a).

4.3.1.3. Analysis of approach. Although broadly supportive, responses to
the SEA Scoping Report raised key concerns in relation to the proposed
ecosystems approach. As recognised in the Scoping Report itself,
Scottish Natural Heritage (SNH) and Historic Scotland highlighted the
difficulties in assessing the plan's potential effects on climate change
mitigation and historic environment issues respectively within an eco-
systems services framework. SNH were also concerned that potential
effects on discrete flora and fauna issues may be lost in the analysis.
The need for specialist knowledge was also raised. In contrast however,
several technical benefits of the proposed approachwere discussed and
agreed with the Scottish Environment Protection Agency (SEPA) in-
cluding a more holistic understanding of environmental impact, more
effective mitigation and better consultation. SEPA are interested in the
MGSDP's approach as a potential template for SEAs of key water man-
agement plans for which they are responsible.

4.4. Case study 4: Wareham Managed Re-alignment (UK) — Green
infrastructure in environmental assessment (EIA/SEA)

4.4.1. The use of ecosystem service valuation in environmental assessment
Work was undertaken for the UK's Environment Agency to pro-

vide an approach for incorporating the economic values of green
infrastructure provided ecosystem services related to flood and
coastal management into traditional forms of environmental assess-
ment (EEA, 2011).

4.4.1.1. Why were ecosystem services considered appropriate?. The role
of natural habitats in producing ecosystem services which are rele-
vant to reducing coastal erosion and flood risk is well recognised.
The Environment Agency therefore sought to explore the use of natu-
ral flood management in managing risk for a flood and coastal erosion
project, the Wareham Managed Re-alignment.

4.4.1.2. How were ecosystem services incorporated?. The project used
guidelines produced for the Environment Agency (Eftec, 2010) which
suggest that, supported by EIA/SEA, it is possible to provide economic
values for the environment that can be incorporated into traditional
cost benefit analyses. The guidance suggests an initial investigation of
the available economic value data followed, (where appropriate) by
value transfer producing quantified economic information. What this
study suggests is that EIA/SEA can be supplemented where appropriate
by the economic valuation of green infrastructure. Based on this process
the study determined and integrated the economic value of the natural
habitats (via ecosystem services such as flood protection and carbon se-
questration) into the decision making process which looked at various
options and informed the final decision.

4.4.1.3. Analysis of approach. This study demonstrated certain barriers to
the use of valuing ecosystem services in decision making. For instance
there was found to be significant additional uncertainty surrounding
the absolute value of the environment due to the unpredictable nature
of the physical changes and the socio-economic context that determines
the value of these. This suggested that absolute values may not be that
relevant, rather it would be more feasible to assess the relative magni-
tude of changes across different options to ascertain which delivered
the most ecosystem services. This was done within the project and was
considered to provide a useful analysis as to which of the options
would have the least impact on the biophysical status of the environ-
ment and the related ecosystem services. In addition, the case study
found that decisions had to be made as to the cost effectiveness and ap-
propriateness of ecosystem service valuation i.e. what level of detail was
required and would the results of such valuation be suitably ‘robust’.

The project identified some specific policy benefits, for instance the
project provided support for the public expenditure of funds on a
scheme which without the inclusion of valued ecosystem services
may appear to have low cost–benefit ratios, therefore removing funding
hurdles for natural flood management projects (DEFRA, 2009).

4.5. Case study 5: The Heysham M6 link road EIA

4.5.1. Using ecosystem services to structure the assessment framework
In 2007, the UK's Department for Environment, Food and Rural

Affairs (DEFRA) commissioned an ex-post study on the application of
the ecosystem-based approach (EBA) in the EIA of an important infra-
structure development project, the Heysham M6 link road in Lanca-
shire, England (DEFRA, 2007a). The planning application upon which
the EIA was conducted proposed a trunk road to improve connectivity
between the Heysham port, Morecambe and the M6 motorway. This
proposed route has in the past been controversial due to environmental
concerns and divided public opinion among local communities.

4.5.1.1. Why were ecosystem services considered appropriate?. The EBA
was defined as “having a clear strategy for and commitment to the inte-
grated management of land, water and living resources that promotes
conservation and sustainable use in an equitable way”. This was felt to
be relevant as the area has recognised environmental value (Special
Site of Scientific Interest, Special ProtectionArea, Special Area Conserva-
tion and Ramsar sites) and is therefore potentially sensitive to any
major infrastructure developments. On the other hand, economic
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regeneration in the area was felt to benefit from better connections
with Heysham port. The EBA was believed to provide a more robust
framework for decisions such as this which require strong integration
and assessment of social, economic and environmental issues.

The two main questions that the study sought to answer were:

1. How well does the procedure that has been followed for the pro-
posed Heysham M6 link deliver the EBA?

2. To what extent can the information collected to assess the impact
of the Heysham M6 link, together with other information already
available, be used to successfully use the EBA?

4.5.1.2. How were ecosystem services incorporated?. The study was ret-
rospective and assessed the EIA against the twelve tasks set out in
EBA guidelines published by the CBD (2012b). It found that:

• The application of EBA would have helped to promote a stronger
consensus at local level, aswell as greater ownership of the adopted de-
cisions. Thiswouldhavemade theprocessmore inclusive andparticipa-
tory, which would have been beneficial given the recurrent delays and
opposition that affected the HeyshamM6 link project in the past.

• Adopting the EBAwould havewarranted a solution that optimises local
benefits whilst meeting regional, national and international priorities.

• It would have resulted in a more holistic mitigation strategy focusing
on ecosystem functions and limits, thus helping ensure the sustainabil-
ity of project-related outcomes.

• It would have resulted in a stronger framework for ongoing manage-
ment and monitoring of the mitigation strategy.

4.5.1.3. Analysis of approach. The overarching conclusion of the study
was that the EBA should form the basic framework for the planning
process rather than serve as a mere tool or set of techniques. Further-
more, the study concluded that, while many of the tools and methods
used in the EIA process were to some extent compatible with the EBA,
“there are significant tensions and incompatibilities that need overcom-
ing in the current planning system, which still remains adversarial in na-
ture”. In other words, the application of the EBAmay be limited by the
specific planning mechanisms and the culture of the organisation or
expert in charge of carrying out the EIA.

5. Strengths and weaknesses of using ecosystem services in envi-
ronmental assessment

The text below presents a summary of the major strengths and
weaknesses of using ecosystem services within environmental as-
sessment, based on the analysis of the case studies and supporting
documentation, and the available literature.

5.1. Strengths

5.1.1. Ecosystem services is an integrating concept which instead of deal-
ing with discrete environmental ‘topics’ considers bundles of services
that flow from the environment

These services are relevant across a number of different environ-
mental topics so their consideration leads to an inherently integrated
framing of the environment. In traditional environmental assessment
the question that the scoping stage asks is: “what are the most signifi-
cant likely environmental impacts of the plan, programme or project?”
As shown with the Portuguese ICZMP SEA an ecosystem service
approachwould adapt this to ask: “what are themost important ecosys-
tem services being provided in the area?” This is instantly a positive
way of framing the situation as the environment is described based on
service provision rather than as a backdrop to absorb impacts.

5.1.2. The description of the environment moves from things to benefits
This is potentially a much more effective framing of the environ-

ment for communication and influencing decision makers and other
stakeholders — a woodland is not just a woodland, but a provider of
a wide range of ecosystem services which can be interpreted as ben-
efits or uses of the environment (Sheate et al., 2012).

5.1.3. Stakeholders and the public are well placed to engage with this
alternative description

An ecosystem service question could be included in scoping re-
ports subject to consultation with stakeholders and the public —

e.g. Clackmannanshire Council have drawn on their Green Map Ini-
tiative in a range of SEAs (Clackmannanshire Council, 2008, 2010).
Stakeholder consultation around planning decisions in the Thames
Gateway region has effectively used this “use” framing of ecosystem
services to better understand how local communities use and per-
ceive their local environment (CEP, 2008b). This could feed directly
into the scoping stages of environmental assessment. In effect eco-
system services is a potentially useful tool to promote learning ex-
change between local communities and decision makers.

5.1.4. Ecosystem services may be of particular value where there are clear
conflicts between traditional environmental and economic arguments

As shown with the Hersham Road EIA, ecosystem services can
make the arguments less binary (environment versus economic de-
velopment), emphasising wider economic benefits of certain habitats
and land cover types, e.g. wetlands.

5.1.5. Incorporating ecosystem services into environmental assessment
helps practitioners and decision-makers to reflect on the impact of the
environment on their plan, programme or project rather than just vice
versa

It is possible to consider how ecosystem service support the objec-
tives of a particular plan, programme or project. This flipping of the
normal logic of environmental assessment allows practitioners to
frame the assessment in terms of a plan, programme or project's resil-
ience and how protecting or enhancing the environment may con-
tribute to a plan, programme or project (Eales et al., 2011).

5.1.6. The ecosystem service framing makes explicit the value of the
environment for decision makers

The shift from things to benefits can better demonstrate why the
environment, and hence environmental assessment, matters. As
shownwith theMGDSP case study this approach can be used to com-
municate to decision makers the value of funding new or enhanced
green infrastructure to increase the value and spatial distribution
of key ecosystem services whilst also helping to restore degraded
ecosystems.

5.2. Weaknesses

5.2.1. The use of ecosystem service language may not resonate with all
stakeholders

Although ecosystem services can be communicated by describing
benefits and uses there is still a tendency to use the term ecosystem
services which has been found to have very little traction within the
public (DEFRA, 2007b).

5.2.2. The complexity of ecosystem services as a concept
The integrated nature of ecosystem services presents an inherent

difficulty. This was a stumbling block in the Wareham Managed Re-
alignment case study. In addition, the non-linearity of ecosystem
service provision and its relationship with biodiversity and other
ecological processes means that practitioners operate within a high
degree of uncertainty something that may limit its usefulness within
assessment.
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5.2.3. The contested nature of ecosystem service valuation may not be
robust enough for environmental assessment which operates within a
legal framework

It remains to be seen that decisions based on the largely assumption
basedmethodology of ecosystem service valuation and benefits transfer
will be robust enough to be a valid tool within environmental assess-
mentwhich is increasingly subject to legal challenge. To the knowledge
of the authors there is no precedent for this, but concerns were flagged
during theWarehamManaged Realignment and practitioners have also
voiced doubts around the legal weight of any decision based on mone-
tary valuation of ecosystem services (Baker, 2012).

5.2.4. Doing comprehensive ecosystem service assessment is potentially
very resource intensive

This is especially true for valuation which requires significant pri-
mary research to be undertaken to form an effective baseline. Howev-
er, even avoiding valuation there is the risk of adding supplementary
steps (and resource requirements) into existing environmental
assessment — for instance the WRI (2011) scoping tool requires the
development of various indices and questionnaires.

5.2.5. Ecosystem services may not be relevant to all plans, programmes or
projects or all institutional contexts

Only certain sectors or types of plan, programme or project may
be relevant for using ecosystem services. In addition, aspects of the
environment that are only partially or indirectly based on ecosystem
services may be omitted (unless a very broad definition of ecosystem
is taken to include the human built environment)— examples include
heritage/historic environment, deprivation and aspects of health.

5.2.6. Mitigation and offsetting are complex; there is also a risk that
ecosystem service mitigation may not be compliant for environmental
assessments which operate within a legal framework

Ecosystem services can be used in mitigation, but one potential dif-
ference may be a reconsideration of what is mitigation, especially with
quantification in the assessment. Under traditional environmental as-
sessment, mitigation is reducing or compensating for damage done to
an area that is being considered as having its own intrinsic worth.
That intrinsic value is why it is important to mitigate and that value is
specifically located in that area.Mitigation is therefore an ethical choice,
required because of the loss of something with intrinsic value, whereas
avoidance is preferable as by definition it avoids any ethical dilemma.
This changes when considering ecosystem services, where the amount
of service provision is beingmitigated.Whenmitigating ecosystem ser-
vices it is possible that service provision remains stable or improves;
however there are winners and losers as a result of this relocation of
ecosystem services. The implication of this is that ecosystem service
changes mitigation so that it is now equal to avoidance, as there has
been no net loss of ecosystem services. The issues described above
could be avoided using non valued ecosystem services. Equally, the im-
portance of supporting services is such that these services are arguably
not substitutable or transferable.

6. Discussion

An earlier section highlighted certain current problems with envi-
ronmental assessment practice. This highlighted the problem areas
that using ecosystem services within environmental assessment may
be able to contribute to improving environmental assessment process
and/or the environmental outcomes that it delivers. Clearly in addition
to these, ecosystem services may also offer additional benefits. Drawing
on the case studies above and the strengths and weaknesses set out
above, Table 2 below presents the potential of ecosystem service-based
environmental assessment to deal with these problems, providing an
analysis of the net impact of the identified strengths and weaknesses
of such an approach.
The analysis above suggests that on balance ecosystem servicesmay
bring some benefits to environmental assessment practice, but it is not
always clear cut and will be context specific. Potential benefits may in-
clude an inherently integrated description of the environment and its
likely evolution enabling the consideration and description of cumula-
tive effects to be improved. Ecosystem services may also offer alterna-
tive ways to frame the environment to inform plan makers, project
proponents and decision makers to be made more aware of the range
of benefits and services the environment provides and to help tease
out information from stakeholders and communities.

However, a number of the more fundamental challenges with cur-
rent environmental assessment practice such as poor planning and in-
sufficient evidence and resources being deployed are not likely to be
“solved” by the inclusion of ecosystem services and, indeed, could
even be exacerbated.

One such challenge highlighted by the direct experience of the
authors as practitioners, and from the literature (e.g. Baker, 2012;
Campbell and Sheate, 2012; Eales and Sheate, 2011a,b; Phillips and
Sheate, 2010; Scottish Government, 2010), is that practitioners and de-
cisionmakers appear reluctant to diverge from thewell-established ap-
proaches to environmental assessment based on a legitimate but
excessive aversion to potential legal challenge. In addition to this iner-
tia, there are concerns relating to the compliance with legal require-
ments for SEA and EIA of an ecosystem service approach. A simple
cross-referencing of, for example, the environmental topics included
in the EU SEA Directive (OJ, 1985, 2001) against key ecosystem services
illustrates the point that an ecosystem service framework for assess-
ment can be readily compliant in terms of the topics required to be cov-
ered by the legislation providing a broad interpretation of ecosystem
services is taken (see Fig. 1). This also reaffirms the concept's relevance
to cumulative effects as it identifies interactions between the environ-
mental topic areas.

Two broad approaches to incorporating ecosystem services in en-
vironmental assessment can be characterised from the literature and
case studies:

• Comprehensive ecosystem services environmental assessment; and,
• Ecosystem service philosophy.

The former is marked by the more quantitative approach to ecosys-
tem services — this may include a systematic identification of ecosys-
tem service supply and demand across an area and may extend to the
valuation of ecosystem services as shown in the Wareham Managed
Re-alignment and the MGSDP examples described above.

The ecosystem service philosophy is more about the use of ecosys-
tem services as a heuristic or as a framing for the environment — see
for instance the eThekwini Municipality and Portuguese ICZM SEA
approaches. As such it is a less significant departure from existing
practice and relies on a changing of language and elements of the ap-
proach. The relative merits of these approaches are not currently clear
as there are limited applied examples — however the work emerging
from the case studies suggests that the ecosystem service philosophy
framework is applicable to a wider range of sectors and assessment
contexts.

In effect, environmental assessment of all plans, programmes and
projects that rely, to a greater or lesser degree, on a high quality nat-
ural environment could draw on the ‘ecosystem service philosophy’
approach as an initial starting point. For plans, programmes or pro-
jects that are identified via scoping as being more reliant or having
a greater impact on the natural environment it may be appropriate
to increase the integration of ecosystem services to the point of a
comprehensive ecosystem service environmental assessment. This
can be seen with the MGDSP where scoping led to the realisation
that ecosystem services and ecosystem health more widely has a
large role to play in delivering the objectives of the plan. However,
even within comprehensive ecosystem service environmental assess-
ment there is a need to incorporate explicitly non-ecosystem service



Table 2
Potential contribution of an ecosystem services-based approach to resolving problems in environmental assessment practice.

Problems in environmental assessment practice Potential contribution of ecosystem services

A lack of consistency and quality in screening. Limited, as ecosystem services are unlikely to be part of the initial
consideration of environmental impacts.

A lack of early and effective scoping. Using ecosystem services as a framing for consultation could be an effective
way to build interest and the identification of priority services via scoping
could be a useful way of shaping the assessment.

Ineffectual collection and use of baseline information
within the assessment, in particular relating to the
evolution of the baseline.

Notwithstanding the potentially higher resource requirement, the use of
ecosystem services has the potential to facilitate a more integrated approach to
the collection of baseline information. In addition, wider sources of information
are more relevant for example community knowledge.

Lack of consideration of genuine, reasonable alternatives. Ecosystem services can be used as part of the framework to assess alternatives,
but its inclusion alone does not necessarily lead to better consideration of
alternatives. The existing barriers largely remain.

Limited understanding and coverage of cumulative
effects and significance of effects.

The integrated, bundled nature of ecosystem services is very relevant to
cumulative effects as its ability to cross topic areas presents an opportunity for
a more holistic framing of effects. Describing the environment in terms of
benefits or uses could be an effective way to form an assessment of significance,
if this was based on effective stakeholder engagement and a broad definition of
ecosystem is taken to include the built environment, for example.

Inadequate compliance with the mitigation hierarchy. A focus on ecosystem services has the potential to both support and undermine
the mitigation hierarchy as it is currently applied. The potentially transferable
nature of ecosystem services means there is a risk that local communities will
lose vital services if these are mitigated for in other areas. It is not clear how
existing mechanisms will address this concern.

Lack of early and effective consultation and engagement
with communities.

Ecosystem services offer a new way to engage with communities— recognising
communities as crucial holders of information. The framing of the environment
in terms of “use” and “benefits” presents new opportunities for engagement;
however the extant concerns relating to practitioners' ability to recognise the
benefits of engagement, due to resource and other constraints, remain.

Environmental assessment being seen as a hurdle not
a useful tool to support the decision making process.

The framing of the environment, using ecosystem services, as something that
can support the aims and objectives of a plan, programme or project rather
than simply as a backdrop for impacts presents an opportunity to promote
environmental assessment as a process that can add value to and support the
decision making process. On the other hand, it may be seen as yet another
added requirement and a greater burden. How it is presented and applied
remains essential to determining this.

A lack of innovation and an overreliance on guidance. Integrating ecosystem services within environmental assessment represents a
relatively new and an innovative approach and there are currently limited
examples of good practice to draw on. However, one of the constraints to
incorporating ecosystem services into environmental assessment remains the
reluctance of many practitioners to use it without official support, as there is a
fear of being accused of “gold plating” environmental assessment — i.e. going
above and beyond what is required or necessary.
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aspects as appropriate — for example relating to the historic environ-
ment, deprivation and non-ecosystem service health issues.

7. Conclusions

A cynical viewmight be that the effort to incorporate ecosystem ser-
vices into environmental assessment reflects a methodology looking for
a purpose. In otherwords, it is possible that ecosystemservicesmayneed
environmental assessment more than environmental assessment needs
ecosystem services. SEA and EIA for example are a suitable platform for
ecosystem services as previously noted — “SEA provides a platform to
put valuation results in a societal context” (NER, 2010, page 8). It will
therefore be interesting to observe how ecosystem services become
more integrated into environmental assessment and decision making
over time — i.e. will developments in environmental assessment prac-
tice (such as various guidance documents) drive this or will plans,
programmes and projects react to other drivers — such as funding and
policy developments— and start to use ecosystem services and require
environmental assessment to follow suit. Based on the review of poten-
tial case studies there appears to be more examples of ecosystem ser-
vices in environmental assessment at the strategic (SEA) level — time
will tell if this observation is significant.

From the analysis of the case studies and literature it is apparent
that ecosystem services could potentially be beneficial (Geneletti,
2011; Slootweg et al., 2010). However, the extent to which it is able
to improve environmental assessment practice depends on how it
is used and in what circumstances. Different environmental assess-
ment contexts — such as sectors, scale, underlying critical factors
and environmental characteristics, available resources and available
information — are likely to drive the applicability and form of ecosys-
tem services' inclusion. However, it is such an inherently flexible
concept that practitioners are likely to be able to adapt it as appropri-
ate, if they have sufficient freedom to do so.

In the contexts where it is useful, practitioners need to be thinking
about in what form the approach could be utilised. In some instances
it may be necessary to use comprehensive ecosystem service environ-
mental assessment including the valuation of services, but in most in-
stances this is not likely to be feasible due to the significant related
resource requirements and the concerns over the potential lack of ro-
bustness and objectivity of some valuation techniques — these con-
cerns may be why previous attempts to make explicit the value of
the environment did not succeed (Department of the Environment,
1992).

Looking to past experience it is important that ecosystem services
do not become pushed into a separate assessment along the lines of
what happened in the UK to Quality of Life Capital. This was a very
similar approach, but was never mainstreamed and was seen as su-
perfluous, insufficiently rigorous and even too simplistic. This must
be avoided as the value of ecosystem services would appear to be
via its integration into standard environmental assessment practice.
So how to achieve this? Practitioners are currently highly reliant on
guidance — it appears that some guidance documents such as those



Fig. 1. Compatibility matrix of SEA Directive environmental topics and example ecosystem services. (Note that this figure illustrates those services that are most directly relevant.)
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developed by the WRI and OECD are supporting a more comprehen-
sive ecosystem service approach to assessment. This may help its
integration, but only if decision makers demand it (as is the case of
the IFC) and only if it is seen to make a difference without additional
burden. The European Commission's guidance8 on integrating bio-
diversity and climate change into EIA and SEA takes a lighter
ecosystems-thinking approach to encourage practitioners to think
about ecosystem services early on, but not in a prescriptive way.

Prescribing a methodology can work for guidance or standards
based approaches, such as for IFC, but is not generally suitable for
legally mandated processes such as EIA and SEA, where the objectives
of the legislation are prescribed, but the means of achieving those is
left more open. While ecosystem services could be integrated rela-
tively simply into the objectives of, for example, an amended SEA or
EIA Directive, it is not desirable to prescribe the assessment method
itself, not least because it would be too restrictive and pay no atten-
tion to context, and amendment of legislation is far from quick or
easy.

Further practical examples of the use of ecosystem services in envi-
ronmental assessment are likely to emerge and this will usefully allow
the literature to explore the relevance and value of ecosystem services
8 Collingwood Environmental Planning Ltd. was a co-author of a study with Milieu
Ltd. and Integra Consulting Services Ltd. to draft guidance for the European Commis-
sion on the integration of biodiversity and climate change into EIA and SEA practice.
The resulting guidance documents are expected to be published by the European Com-
mission in 2012.
in environmental assessment inmore detail across a range of situations.
This is particularly salient within the EU where there are calls to incor-
porate ecosystem services into any changes to the EIA Directive; such a
decisionmust be based on examples of practice rather than just wishful
thinking that ecosystem services is a panacea — it is not. On balance,
ecosystem services is likely to make a positive contribution to environ-
mental assessment practice, but it will remain reliant on how practi-
tioners, plan makers and project proponents tackle the intransigent
challenges of undertaking environmental assessment with limited re-
sources and time.

So to answer the original question posed by this paper, ecosystem
services in environmental assessment is probably more of a help than
a hindrance and may help address some current problems with envi-
ronmental assessment practice. But it needs to be context specific —

including in some situations taking a more integrated approach and in
others taking a lighter touch— and it will not be appropriate in all cases.

Having demonstrated that integrating ecosystem services within
environmental assessment has potential value, the challenge is to
learn from the success and failures of past approaches and to ensure
that the potential of ecosystem services is realised in practice. Those
responsible for plans, programmes and projects, therefore, need to
have the courage to allow practitioners to use and develop it — where
appropriate. Statutory environmental authorities and consultees need
to engage with proponents and practitioners in a robust debate over
the practical application of an ecosystems approach on a case by case
basis, ensuring that the scoping stage is used effectively to reach agree-
ment on the adopted methodology, recognising both the benefits and
limitations.
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