BEYOND IMPACTS: CONTEXTUALIZING
STRATEGIC ENVIRONMENTAL ASSESSMENT
TO FOSTER THE INCLUSION OF MULTIPLE
VALUES IN STRATEGIC PLANNING

Juan Azcárate

May 2015

TRITA-LWR PHD-2015:02
ISSN 1650-8602
ISBN 978-91-7595-623-7

Juan Azcárate

TRITA-LWR PHD 2015:02

© Juan Azcárate 2015
PhD Thesis
Environmental Management and Assessment Research Group
Division of Land and Water Resources Engineering
Department of Sustainable Development, Environmental Science and Engineering
Royal Institute of Technology (KTH)
SE-100 44 STOCKHOLM, Sweden
Reference to this publication should be written as: Azcárate, J. (2015). Beyond Impacts:
Contextualizing Strategic Environmental Assessment to Foster the Inclusion of Multiple
Values in Strategic Planning. TRITA-LWR PHD-2015:02

ii

Beyond Impacts: Contextualizing Strategic Environmental Assessment to Foster the Inclusion of Multiple
Values in Strategic Planning

S UMMARY

IN

S WEDISH

Miljöbedömning för planer och program har potential att förbättra den
strategiska planeringen genom att användas som ett proaktivt verktyg i
planeringen och därmed vara ett viktigt redskap i arbetet för hållbar utveckling.
Det är dock en utmaning då den praktiska tillämpningen av miljöbedömning
på strategisk nivå fortfarande till stor del begränsas till att endast bedöma
effekterna av strategiska planeringsinitiativ och inte som ett hjälpmedel i tidiga
strategisk planeringsskeden. En viktig förutsättning för att miljöbedömning för
planer och program ska vara ett framgångsrikt verktyg i strategisk planering är
att tillämpningen av miljöbedömningen utgår från den strategiska
planeringskontexten. Det finns dock olika syn på hur miljöbedömning bör
tillämpas i strategisk planering vilket har sin grund i att kontexten kan vara
komplex och innefatta osäkerheter. Mot den bakgrunden är det övergripande
syftet med den här avhandlingen att medverka till utvecklingen av
miljöbedömning för planer och program genom att bidra med kunskap om hur
miljöbedömning kan kontextualiseras till olika strategiska planeringssituationer
för att därigenom verka som ett proaktivt och effektivt verktyg i strategisk
planering.
I avhandlingen presenteras tre fallstudier som behandlar olika värden och som
utgår från olika strategiska planeringssammanhang. Den första fallstudien
behandlar den regionala utvecklingen av Sonso Lagoon i Colombia och
utvecklingen av en miljöbedömningsprocess kopplat till den kontexten, den
andra studien behandlar gränsöverskridande påverkan i Arktis med särskilt
fokus på monitoring och förslag på en miljöbedömningsprocess med betoning
på uppföljning. Den sista fallstudien är kopplad till Stockholmsregionen med
utgångspunkt i hur gröna kvaliteter och ekosystemtjänster kan integreras i den
strategiska planeringen. Kopplat till det presenteras ett förslag på en
miljöbedömningsprocess för gröna kvaliteter i den urbana planeringen på
regional nivå.
Resultaten från studierna visar att miljöbedömning som tar sin utgångspunkt i
kontexten ger möjlighet att möta den strategiska planeringens intensioner,
identifiera och engagera aktörer, härleda och prioritera nyckelvärden,
samarbeta för att skapa kunskap om viktiga frågor, och att använda denna
kunskap för att forma den strategiska planeringen. Fortsatta studier bör bl.a.
undersöka hur deltagandebaserade miljöbedömningsprocesser kan bidrar till att
främja miljöbedömningens roll i strategisk planering och därmed medverka till
hållbar samhällsbyggnad.
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A BSTRACT
Strategic environmental assessment (SEA) has the potential to improve
strategic planning. However, meeting this expectation is a major challenge
since SEA practice still constraints itself to assess the impacts of strategic
planning initiatives. To advance the role of SEA beyond impact assessment, it
has been argued that SEA needs to adapt to strategic planning contexts. Yet,
there is a lack of consensus on how SEA should adapt to strategic planning
contexts as these are complex, vary considerably and carry high levels of
uncertainty. Against this background, the aim of this thesis is to contribute to
the development of SEA by creating knowledge on ways in which it can be
contextualized to different strategic planning situations. Three case studies
addressing different values and strategic planning contexts were designed from
which experiences on SEA conceptualization were drawn. The results show
that developing strategic focused SEA frameworks that enhance dialogue,
collaboration and knowledge generation on multiple values can address issues
such as: the lack of data and objectives in developing planning contexts; gaps
in knowledge and uncertainty associated to environmental monitoring in
transboundary contexts; and the recognition of the importance of ecosystem
services and their needed green qualities in urbanizing contexts. Based on the
gained case study experiences, it is argued that SEA contextualization can
mean addressing strategic planning intentions, identifying and engaging actors,
deriving and prioritizing key values, collaborating to generate knowledge on
key issues, and using this knowledge to shape strategic planning. Due to the
complexity of the issues involved, contextualizing SEA is considered to be
challenging to achieve and requires time and resources. However, based on the
SEA case studies, it can be argued that the value added to strategic planning
outweighs these requirements. Continuing to study the practice of context
adaptable, strategic focused and participatory based SEA processes may
contribute to advance SEA’s role beyond impact assessment and enable
reaching its expected potentials.
Key words: Strategic environmental assessment; Context; Values;
Strategic planning; Participation; Ecosystem services; Monitoring
defined as a systematic process to evaluate
the environmental effects of strategic
initiatives and their alternatives (Thérivel
and Partidário, 1996).
Moreover, SEA’s role has significantly
influenced the establishment of SEA legal
frameworks and SEA process design and
application. In Europe, the European Union
(EU) SEA Directive (OJEC 2001) aims to
harmonize SEA application in member
countries based on up-streaming project
level environmental assessments to plan and
program levels (Kläne and Albrecht, 2005).
Additionally, the Protocol on SEA to the
United Nations Economic Commission for
Europe’s Convention on Environmental

1. I NTRODUCTION
Strategic environmental assessment (SEA)
was
conceptualized
to
complement
environmental assessments at the project
level by up-streaming these assessments to
strategic initiatives such as policies, plans
and programs (Lee and Walsh, 1992), which
lacked assessment despite their potential to
cause far more researching environmental
effects than single development projects
(Buckley, 1998). Due to its complementary
and up-streaming role, SEA has been
considered an important tool for integrating
environmental issues in decision making
(Goodland, 1998), and it has formally been
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Impact Assessment in a Transboundary
Context (UNECE, 2003), which is closely
linked in focus and content to the EU SEA
directive (Albrecht, 2005), explicitly
promotes the application of project level
assessment based SEA.
After the enactment of the SEA Directive
and SEA Protocol, many developed
countries embraced provisions for this type
of SEA process in their legal systems
(Fischer,
2007),
and
international
organizations such as the World Bank and
Regional
Development
Banks
also
introduced and promoted this type of SEA
through their activities in developing
countries (Dalal-Clayton and Sadler, 2005).
To meet the established legal requirements
and international demands on SEA, a
generic SEA process, similar in many
respects
to
environmental
impact
assessment (EIA) processes used to assess
individual projects, has been designed
(Sadler, 2011). However, the application of
this generic SEA process has perpetuated
evaluation patterns that are not appropriate
for evaluating strategic decisions that usually
present undefined, unclear and complex
planning and decision making contexts
(Bina, 2007; Jiliberto H., 2007).
Based on this limitation of SEA practice,
focus has been placed on modifying SEA’s
role by shifting perspectives from a do less
harm to a do most good approach (Sadler,
2011). For instance, it has been argued that
SEA should not only assess the impacts of
strategic initiatives but that it should also
improve them (Thérivel, 2004; João, 2005).
In addition, SEA is increasingly being seen
as a transformative process that should
enhance policy and planning processes (Bina
et al., 2011). To achieve this, however, it has
been claimed that SEA needs to become
more dynamic to adapt to the decision
making context and to address the strategic
dimensions of planning (Nilsson and
Dalkmann, 2001; Vicente and Partidário,
2006; Jiliberto H., 2007; Bond and Pope,
2012). As well, it is claimed that it is
important for SEA to interact with strategic
decision making at appropriate points or
decision windows (Dalkmann et al., 2004),

and for SEA to become a strategic focused
instrument that assesses the strategic
components, objectives and principles that
are put forth in planning and decision
making (Partidário, 2007, 2009, 2012).
However, there is a lack of SEA examples
taking a strategic approach (Vicente and
Partidário, 2006; Tetlow and Hanusch,
2012), which is a drawback to SEA’s
development as SEA conceptualization
should evolve together with SEA practice
(Cherp et al., 2007).
Another limitation to the conceptual
evolution and the application of SEA has
been a lack of clarity in respect to SEA’s
purpose, definition and scope (Wallington et
al., 2007; Bina et al., 2011; Jiliberto, 2011). In
recent decades, different types of SEA
approaches have been developed that vary in
focus, in the level of public participation,
and in length (Verheem and Tonk, 2000;
Therivel, 2004; Dalal-Clayton and Sadler,
2005). Moreover, SEA can exclusively focus
on the environment (Fischer, 2003) or
include social and economic issues when
necessary (Verheem and Tonk 2000). SEA
can also run in parallel to, be integrated with
or replace planning and decision making
processes (CEA, 2006; Sheate, 2010), and it
can link to a variety of assessment
techniques and tools, such as scenarios
based on geographical information system
(GIS),
life
cycle
assessment
and
environmental management systems, adding
considerable flexibility to SEA application
(Thérivel, 2004; Balfors, et al. 2005; Sheate,
2010) but also confusion as to what SEA is
to achieve and how it should perform
(Verheem and Tonk, 2000; Vicente and
Partidário, 2006; Tetlow and Hanusch,
2012).
In addition, SEA should be more adaptable
to context and more participative. It is
argued that the role of SEA in strategic
planning needs to be developed so that SEA
better adapts to different contextual
situations and conditions (Hildén, 1999;
Kornov and Thissen, 2000; Nitz and Brown,
2001; Hilding-Rydevik and Bjarnadóttir,
2007; Bina, 2008). However, it is challenging
to establish what context in SEA is, as there
2
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are many elements to context and no
consensus on what it should constitute
(Runhaar and Driessen, 2007; Runhaar,
2009). In trying to understand context and
shaping SEA development accordingly, it is
suggested that SEA should work explicitly
with issues of power, value conflicts and
knowledge generation (Richardson, 2005).
In turn, meaningful participation in SEA is
increasingly considered as a way to facilitate
addressing these issues.
In participatory SEAs, competing values can
be made explicit, adding value to SEA
(Wilkins, 2003; Runhaar, 2009; Morgan,
2012). Moreover, cooperation between
institutions and stakeholder involvement in
planning and decision-making can be
enhanced (Illsley el al., 2014), facilitating the
inclusion of the different perspectives of
multi-actors in complex decision making
situations (Hedo and Bina, 1999; Sheate et
al., 2001; Bina, 2007). As well, participatory
SEA points out a new path where SEA cross
fertilizes with other fields (Bina, 2007), plans
for suitable participatory and communicative
practices (Doelle and Sinclair, 2006; Vicente
and Partidário, 2006), and applies strategies
to collaboratively produce, exchange and
transfer knowledge (Sheate and Partidário,
2010; Kornov 2011; Partidário and Sheate,
2013). However, carrying out meaningful
public participation in SEA has been
challenging. This has been so partly because
of the forward looking and strategic nature
of SEA (Sinclair et al., 2009; Sheate and
Partidário, 2010; Elling, 2011), and due to a
lack of participatory approaches, methods
and techniques for an early and
comprehensive involvement of the public in
SEA (Sinclair et al., 2009; Partidário and
Sheate, 2013).
In addition, by serving to integrate
environmental issues in decision making,
SEA’s role has increasingly evolved towards
enhancing sustainable development. For
instance, SEA is viewed as aiming to
contribute to sustainable development (Bina,
2007; Sadler, 2011; Tetlow and Hanusch,
2012), having the potential to integrate
sustainability issues in strategic initiatives
(Walker et al., 2014), promoting sustainable

decision making (Fischer, 2003), and
facilitating the creation of a development
context towards sustainability (Partidário,
2012). Yet, it is argued that there remains
ambiguity with respect to SEAs efficiency in
achieving its sustainability mandate (van
Doren et al. 2013). The main challenges that
have been mentioned with this respect are:
the existence of variable interpretations of
sustainability in the context of SEA, a
limited use of assessment criteria linked to
sustainability objectives, and a lack of
guidance on how to make SEA operable to
facilitate sustainability integration in decision
making (Noble et al., 2012; White and
Noble, 2013).
Even though SEA has evolved from a
generic one-size-fit-all impact assessment
tool to a multi-purpose tool focusing on
improving strategic decision making, SEA is
still considered to be in a maturing phase
(Richardson, 2005; Partidário 2011; Sadler,
2011; Tetlow and Hanusch 2012). Despite
this, high expectations have been placed on
SEA to contribute to a sustainable
development. To meet these expectations,
SEA needs to continue to mature through
both theoretical and practical advances
(Cherp et al., 2007).

1.1. Problem statement and research
questions
A major challenge for SEA is to live up to
the high expectations that have been placed
on its role as an instrument to improve
strategic planning. Principally, SEA is
expected to serve as a fit-for-purpose tool
with the potential to identify and include a
plurality of key environmental and
sustainability values in strategic planning
(Sadler, 2011). However, the practice of
SEA has shown slow progress towards
reaching this ambition for SEA (van Doren
et al., 2013). Until presently, the application
of SEA has been dominated by the use and
promotion
of
standardized
and
decontextualized SEA processes that focus
on evaluating the environmental impacts
caused by the implementation of strategic
actions (Partidário, 2000; Bina, 2007;
Jiliberto, 2007; Lobos and Partidário, 2014).
3
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While SEA practice focusing on a better
understanding of the strategic dimensions of
context and aspiring to identify key values
and alternative pathways for change has
been largely limited (Vicente and Partidário,
2006; Partidário, 2007).
Moreover, other challenges for SEA seem to
be difficulties in fostering a meaningful
participation of a diversity actors and
facilitating the inclusion of their views in
strategic planning. The EU SEA Directive,
for instance, only provides minimal
requirements for public consultation and for
the inclusion of varying perspectives in
strategic planning (OJEC, 2001), which
could have an effect on SEA practice. Apart
from this, it has been claimed that engaging
actors in deliberations on strategic issues is
difficult or even impossible (Dalkmann et
al., 2004; Vaughan, 2010), and that issues of
power usually constrain and organize actor
participation in such a way that only certain
values are considered in strategic planning
(Fischer, 2003). If SEA is to surpass these
challenges and be considered a tool for
enhancing public participation and the
inclusion of the public’s views in strategic
planning, as is suggested by the Aarhus
Convention on Access to Information,
Public Participation in Decision Making and
Access to Justice in Environmental Matters
(UNECE, 1998), its practice should amply
surpass the minimum requirements for
public consultation that are put forth in
formal SEA processes.
Additionally, while SEA monitoring is
explicitly recognized as being essential to
advance the implementation of strategic
planning actions, research on SEA has
generally focused on studying SEA as a tool
to enhance the formulation of such actions,
and much less so on its role to enhance their
implementation (Partidário and Arts, 2005;
Gachechiladze et al., 2009; Nilsson et al.,
2009). Moreover, legal requirements for
SEA monitoring are vague and minimumlevel requirements (Partidário and Fischer,
2004), which fail to provide concrete
guidance on how to organize monitoring
and carry out scoping for monitoring
(Persson and Nilsson 2007, Hanusch and

Glasson 2008). As a consequence of both a
limited research and a lack of guidance on
SEA monitoring, there has been a general
lack of its practical application (Partidário
and Arts 2005; Hanusch and Glasson, 2008).
In addition, when SEA monitoring has been
applied, numerous challenges have been
identified. Of significance is, for instance,
the tendency for SEA monitoring to solely
focus on controlling if the measures that
have been set out in strategic planning are
implemented (Lundberg et al., 2010;
Wallgren and Nilsson, 2011), while
conspicuously lacking strategic frameworks
for uncertainty monitoring, which is needed
to manage unexpected effects, address
situations of gaps in knowledge, and link to
adaptive management (Partidário and
Fischer, 2004; Partidário, 2009). In relation
to adaptive management, there also seems to
be a lack of guidance on how to link SEA
monitoring to existing environmental
observation systems, and challenges to
improve these systems as well as SEA
monitoring application (Hanusch and
Glasson, 2008; Gacheciladze et al., 2009;
Wallgren and Nilsson, 2011).
Furthermore, due to its legal foundations in
many countries and to its extending
application as a strategic planning enhancing
instrument, SEA is increasingly seen as
appropriate to enable the inclusion of
biodiversity and ecosystem services in
strategic planning (Slootweg and van
Beukering, 2008; Geneletti, 2011; Kumar et
al., 2013). Various guidelines for including
ecosystem services in SEA have recently
been developed (Slootweg and van
Beukering, 2008; OECD, 2010; Slootweg et
al., 2010; Landsberg, 2011), as have several
methodological frameworks (Geneletti,
2011; Helming et al., 2013; Partidário and
Gomes, 2013; UNEP, 2014). However,
various limitations for ecosystem services in
SEA have been identified, including context
related limitations regarding the actual
potential benefits for strategic planning of
including ecosystem services in SEA (Baker
et al., 2013). Moreover, there is variation
between the proposed methodological
frameworks for ecosystem services in SEA.
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Since the research that is included in this
thesis is based on case study designs taking
place in varying contexts, Colombia (Paper
I), the Arctic (Paper II) and Sweden (Paper
III, IV and V), specific objectives for each
case study design are formulated and linked
to the overall aim and research questions of
the thesis.
The specific objectives of the thesis are to:
a) Analyse interrelations between data
needs and objective formulation in
SEA in data and strategic objective
scarce planning contexts (Paper I)

Some promote informing strategic planning
on ecosystem services through SEA
(Geneletti, 2011; Kumar et al., 2013) and
others aim to make ecosystem services part
of the SEA assessment framework as a
means to influence strategic planning
(Partidário and Gomes, 2013). Furthermore,
using SEA for the purpose of including
ecosystem services in strategic planning is a
fairly recent undertaking, and for this reason
there are few practical examples that
explicitly deal with this integration (Honrado
et al. 2013).
From the above, it seems that research
should focus on exploring ways in which
SEA’s role as an instrument for the
enhancement of strategic planning can
advance beyond the assessment of impacts.
Specifically, it may be meaningful to explore
ways in which SEA can adapt participation,
monitoring and ecosystem services to
strategic planning.
As a base to design such research and to
directly address the challenges that have
been put forth for SEA, the following
research questions were formulated to guide
the research that is contained in this thesis:

b) Develop strategies to manage gaps in
SEA application and monitoring in a
transboundary context (Paper II)
c) Identify challenges and measures for
the integration of green qualities in
urban development (Paper III, IV
and V)
d) Develop context adaptable SEA
approaches
to
enable
the
consideration of multiple values in
strategic planning (Paper I, II, III, IV
and V)

1.3. Scope

1) How can SEA adapt to context?

The study of various strategic planning
contexts set the scope of the thesis. The
strategic planning contexts are studied to
explore ways in which SEA can adapt to
their different circumstances and situations,
and to assess if SEA can be used as a
support tool to improve strategic planning
beyond impact assessment. The main
intention of attempting to adapt SEA to
context is to identify and foster the
integration of multiple values in strategic
planning processes.
Three strategic planning processes are
included in the scope of the thesis: (1) The
developing region of the Sonso Lagoon,
Colombia; (2) The transboundary Arctic
region; and (3) the Stockholm region,
Sweden. The studied strategic planning
processes varied widely in context and
values, and hence provided valuable
opportunities to address the aim of the
thesis.

2) What can an active stakeholder
participation and collaboration in
SEA entail for strategic planning and
how can this be reached?
3) Why should and how can gaps in
knowledge and uncertainties be
handled in SEA?
4) What type of tools can be developed
within SEA to enhance dialogue on
and the identification of key values
and their interrelations?

1.2. Aim and specific objectives
The research questions contained in this
thesis link to its overall aim, which is to
contribute to the development of SEA by
creating knowledge on ways in which SEA
can be contextualized in different situations
to foster the inclusion of multiple values in
strategic planning.
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scope of the thesis. Section two (2) presents
the theoretical framework. Section three (3)
describes the used research strategy and
designs, as well as their associated
methodological approaches and techniques.
Section four (4) provides details on the study
areas of the Sonso Lagoon, the Arctic region
and the Stockholm region. Section five (5)
presents a state of the art review of SEA in
the context of each of the above mentioned
study areas. Section six (6) outlines the
research results based on the five papers that
are contained in the thesis. Section seven (7)
discusses the results in light of the research
questions, aim and objectives, and provides
insights on potential future studies for SEA.
Lastly, section eight (8) presents short
concluding remarks.

For instance, in the Sonso Lagoon the
strategic planning ambition was to develop a
lagoon management plan that should
become a first concrete step toward
supporting the declaration of the lagoon as a
Ramsar site of international importance.
Environmental, social and economic values
and their interrelations were placed in focus,
as well as principles for the wise use of
wetlands (Ramsar, 2004a).
In the Arctic, the strategic planning
intention focused on strategically shaping
the
development
of
the
region’s
environmental observation systems and on
improving the application of SEA
monitoring. In this context, climate change
values were placed in focus, and links were
made to environmental observation systems
and to adaptive management principles.
In the Stockholm region, the strategic
planning aim was to highlight the
importance of green areas, their qualities and
ecosystem services so that these could be
included in regional and local urban
planning agendas. Here, focus was placed on
a plurality of values linked to urban green
areas, green qualities and ecosystem services.
Apart from specifically studying the above
mentioned strategic planning processes,
deliberative democracy, collaborative and
communicative
planning
and
implementation theories are included in the
scope of the thesis. These theories support
studying SEA’s adaptation to varying
strategic planning contexts.
The scope of the thesis is however limited
with respect to full applications of SEA. In
none of the studied strategic planning
context is a full SEA applied, instead certain
aspects of SEA, such as data collection,
objective formulation, uncertainty handling
and monitoring, and the inclusion ecosystem
services, are studied. The intention with
setting the scope of the thesis is to study the
details surrounding these issues and less so
on carrying out complete SEA processes.

2. T HEORETICAL

FRAMEWORK

Deliberative democracy, collaborative and
communicative
planning,
and
implementation theory were used as a
theoretical framework for the research that
is presented in this thesis. The theories
constituting the theoretical framework were
chosen because it was considered that they
could provide a base from which to
strengthen the role of SEA as an instrument
that enables the inclusion of multiple values
in strategic planning.
In the social sciences the critical theory of
deliberative democracy was developed to
counterbalance the governing liberal theories
of capital mobility and a free market
economy (Dryzek, 2000; Hajer and
Wagenaar, 2003; Mouffe, 2005). In planning,
the theory of collaborative, communicative
planning was conceptualized as a reaction to
the dominating, centralized and top down
rational planning model (Lane, 2005; Healey,
1999; Innes and Booher, 1999). And, in
policy making, the theory of implementation
was developed to study how and why public
policy is put into effect (Schofield and
Sausman, 2004).

2.1. Critical theory and deliberative
democracy

1.4. Organization
The thesis is organized in eight (8) sections.
Section one (1) introduces SEA, the research
questions, aim and objectives, and sets the

According to Dryzek (2000), critical theory
is a school of thought that promotes citizen
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(Healey, 1999, 2003; Innes, 2004; Lane,
2005). The notion of space is a social
construct made up of values where different
social, cultural, economic and natural
relationships take place and interact, and
which, according to Healey (1999), should
be understood to improve planning and its
influence over decision making.
The main purpose of collaborative,
communicative planning should then be to
engage concerned actors in public debates
and discourses so that intercultural dialogues
for the understanding of space are
developed (Healey, 1999; Innes and Booher,
1999; Lane, 2005).
Through intercultural dialogues, it will be
possible to understand complex spatial
relations, deal with conflict, respond to the
changing conditions of an increasing
networked society, and reach consensus to
better plan and organise action (Innes and
Booher, 1999).
Additionally, it is argued that a purpose of
collaborative, communicative planning is to
challenge and transform established
approaches to governance that represent the
interests of a few and poorly consider the
impacts of decision making in multicultural
contexts (Healey, 2003).
An expected output of collaborative,
communicative planning would be to
generate governance approaches that are
inclusive, just and creative, and that
encourage mutual learning, respect and
advancement (Innes, 2004).

competences through participation and
democratic politics so that a progressive
understanding of and an individual and
societal emancipation from oppressive status
quo ideologies can be reached. Deliberative
democracy theory is derived out of critical
theory, and even though it is a difficult
concept to define (Crowley, 2009), it is
claimed that Jürgen Habermas established its
normative foundations (Elstub, 2010).
Habermas conceptualised two possible sorts
of reason in social life under deliberative
democracy: communicative rationality (an
understanding between individuals) and
instrumental rationality (the capacity to
devise, select and effect good means to
clarified ends), of which the latter dominated
causing what Habermas calls the
scientisation,
commercialisation
and
bureaucratisation of modern society
(Dryzek, 2000).
To address this problem, advocates of
deliberative democracy argue that open and
rational deliberations should be located in
civil society so that a diversity of discourses
will have the opportunity to interact and lead
to a convergence of preferences and to
consensus (Dryzek, 2000; Crowley, 2009).
Moreover, deliberative democrats argue that
engaging the public in decision making
processes will create public opinion that will
influence decision making and result in just,
inclusive and legitimate common outputs or
well-argued
development
alternatives
(Mouffe, 2005).
Achieving these outputs will contribute to
accomplish the ultimate purpose of
deliberative democracy theory, which is a
revival of democracy and the improvement
of policies through greater public
involvement in decision making (Crowley,
2009).

2.2. Collaborative,
planning theory

2.3. Implementation theory
Implementation theory explains the
implementation process, from policy making
to the effects of the implementation
(Ferman, 1990; Parsons 2001). According to
Pressman and Wildavsky (1973), the
founding fathers of implementation theory,
policy implementation can be viewed as a
process of interaction between the setting of
goals and actions geared to achieve them.
The literature defines key implementation
factors as: imprecision of policy; unclear
organizational responsibilities; lack of
administrative
capacity;
inconsistent

communicative

The theory of deliberative democracy
directly
influenced
collaborative,
communicative planning theory, which links
Haberman’s concept of communicative
rationality to the notion of space or place
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environmental
management
(Ramsar
wetland wise use principles, environmental
monitoring and an ecosystem services
approach) were placed in focus and
explored. For each of the themes a state of
the art was derived, which allowed to
identify research gaps and needs, and to
formulate the objectives of the research.
The case study designs were developed to
complement the literature review by
enabling in depth and comprehensive
understandings of the studied phenomenon
(Yin, 1984; Bryman, 2012), in this case SEA
and its strategic planning contexts.
Moreover, case study designs were chosen
to provide flexibility in data collection and
make predictions and generalizations more
careful (Sokolovsky, 1996; Easton, 2010).
As the case study designs ran in parallel to
the literature review, they too facilitated
identifying reach gaps and needs, and
(re)formulating the research aim and
objectives. This meant that data needs,
collection and analysis in the literature
review set the stage for data needs,
collection and analysis in the case study
designs and vice versa, which led to an
iterative process for the identification of
research gaps and needs, and for the
refinement of the aim and objectives of the
research (Fig. 1).
The three case studies were designed,
respectively, for the developing region of the
Sonso Lagoon, Colombia (Paper I), the
transboundary Arctic region (Paper II), and
the compacting Stockholm region, Sweden
(Paper III, IV and V). These case studies
were chosen because they represented
diverse strategic planning contextual
conditions, which provided an opportunity

legislation; lack of feedback procedures;
insufficient resources; obstructive alliances;
and knowledge gaps etc (Pressman &
Wildavsky, 1973).
Since its birth in 1970s, the theory has
emphasized top-down processes (Sabatier
1986), as well as bottom up processes
(Lipsky, 1980). One studied condition for
the bottom-up approach is “local level
bureaucratic” practices, i.e. studying the
processes and their outcomes from the
practitioners who actually implement the
policy at the local level. Moreover,
implementation addresses the importance of
implementation contexts, values and
uncertainties (Schofield and Sausman, 2004;
Paudel, 2009).

3. M ETHODOLOGY
A qualitative research strategy was selected
in light of the nature of and to address the
research aim, which focuses on the
development of SEA. A qualitative research
strategy can be appropriate to study the
practice of SEA, as it allows gathering and
analysing empirical data on the phenomenon
within its specific contexts, as well as
identifying data patterns from which
meanings can emerge (Strauss and Corbin
1990).
The undertaken qualitative research strategy
was based on a literature review of several
themes and on three case study designs
taking place in different contexts. The
literature review focused on themes related
to the aim and objectives of the research.
Themes such as environmental assessment
(SEA and EIA), urban planning theory
(collaborative and communicative planning
and compacting city planning), and

Literature review driving research

Data needs

Data analysis

Data collection

Case study design driving research

Fig. 1. Methodological iterative process driving the research and data
needs, collection and analysis.
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to study different ways in which SEA could
adapt to context. The Sonso Lagoon case
study represented a developing country
context facing weak and data scarce
planning. The Arctic region represented a
transboundary context facing governance
limitations in terms of poor environmental
assessment and monitoring. While the
Stockholm region represented a rapidly
urbanizing context experiencing conflicts of
goals between urbanization and ecosystem
and ecosystem services preservation.
As the contexts and needs of each case study
varied significantly, different methodological
approaches and techniques were used to
collect and analyse data.
In the Sonso Lagoon case study, action
research was used as the main
methodological approach. In action
research, researchers are immersed in the
study and actively participate to create an
iterative data generation and collection
process (Denscombe, 2003). In the Sonso
Lagoon, such a process was established by
carrying out literature reviews and an active
involvement of the research team in
interviews, a workshop and field visits. The
research team was composed of four
researchers with varying professional
backgrounds, contributing with different
insights and jointly carrying out all of the
research activities. The interviews, workshop
and field visits targeted and took place with
local and regional actors from public
institutions, industries, fishing communities,
landowners,
non-governmental
organizations and environmental experts.
Data
was
collected
using
these
methodological techniques until it was
considered that enough data had been
collected.
Collaborative learning research was selected
as the main methodological approach for the
Arctic case study. Collaborative learning
research is multidisciplinary in nature and
entails engaging individuals in knowledge
generation and sharing (Weinberger et al.,
2007). In the case study, a research team
composed of two researchers working with
environmental
monitoring
and
two

researchers working with environmental
governance was engaged in knowledge
generation and sharing. Face-to-face
meetings, which are basic for collaborative
learning (Strijbos and Fischer, 2007), took
place between the researchers from different
disciplines as a means to structure the
research and data collection. Moreover,
literature reviews were carried out to collect
data on SEA implementation and
monitoring
and
on
environmental
observation systems in the Arctic.
In the Stockholm region case study, a mixed
qualitative and quantitative methodological
approach was used. The mixed approach
used a spatial quantitative analysis based on
a Geographic Information System (GIS)
together with qualitative methodological
techniques such as literature reviews,
explorative
interviews
(Kvale
and
Brinkmann, 2009), and a workshop. The
spatial quantitative GIS analysis aimed to
quantify in monetary terms green area
provision of cultural ecosystem services, as
well as pressures on green areas in terms of
number of potential users within walking
distance to green areas. For this purpose,
topographic, land cover and habitat data, as
well as population statistics were used. The
literature reviews focused on studying urban
development plans in the region. While the
explorative interviews were carried out with
engaged practitioners in urban planning to
collect their perspectives on conflicts and
measures for green qualities in the
Stockholm region. The workshop also
focused
on
collecting
practitioner
perspectives on these issues, but researchers
and students were also involved. The
generated and collected data was then
analysed using a content analysis to identify
emerging patterns of meaning from the
content and context of the data
(Krippendorff, 2004).

4. S TUDY

AREAS

Three study areas were examined in the
research. These were the developing region
of the Sonso Lagoon, Colombia, the
transboundary Arctic region and the
compacting Stockholm region, Sweden.
9
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4.1. The developing Sonso Lagoon
region
Sonso Lagoon is located in the Cauca valley
region in the western part of Colombia. It
lies approximately 60 kilometres north of
the major regional city of Cali (pop. 2.4
million) and about five kilometres south
west of the city of Buga (pop. 131,000)
(CVC, 2004). The lagoon is part of the
Cauca River-wetland ecosystem, and has a
total area of 2,045 ha (Escobar, 1998; CVC,
2002). The studied area comprises the Sonso
Lagoon and its area of influence that
stretches upstream to the city of Cali (Fig.
2).
Sonso Lagoon is the last wetland of
significant size that remains in the Cauca
valley (Patiño, 1991). It is a critical habitat
for local flora and fauna, and for migratory
birds that mainly come from North America
(Álvarez-López, 1999). Moreover, local
fishing communities have depended on the
lagoon for their sustenance for many years
(Escobar, 1998). For these reasons, the
lagoon has been considered significant from
both international and regional perspectives.
However, the ecological state of the lagoon
has degraded significantly due to human
action (CVC, 2002). To avoid further
ecological decline, local stakeholders would
like the wetland to be declared a Ramsar
Wetland of International Importance. To
achieve this, a comprehensive management
plan for the lagoon must be developed
(Ramsar,
2004a).
Moreover,
it
is
recommended that an SEA be made an
integral part of the management planning
(Ramsar, 2004b). However, there is no
previous experience with the development
of such a plan, and in Colombia there are
relatively few experiences with SEA
implementation (Amaya and Bonilla, 2007).
The Sonso Lagoon case is thus considered
to be a good opportunity to introduce SEA
as a suitable planning support tool having
the potential to contribute to formulate
strategic development objectives in data
scarce planning contexts.

The Cauca Valley Region, Colombia

Sonso Lagoon

Buga

Cali

Fig. 2. Sonso lagoon and its area of
influence (adapted from CVC, 2004).

4.2. The transboundary Arctic region
The Arctic region comprises the Arctic seas
and their adjoining land areas, which vary in
extent depending on the used delimiting
approach (Hall and Saarinen, 2010) (Fig. 3).
The unique natural and cultural features of
the Arctic make it a fascinating place that
should be preserved for future generations.
However, its preservation is challenged by
rapid and unprecedented environmental
change caused by continuous raising
temperatures (Serreze and Francis, 2006;
Serreze et al., 2009; Serreze, 2010; Walsh et
al., 2011).
Climate change in the Arctic could lead to a
seasonally ice free Arctic Ocean in a near
future (Stroeve et al., 2012), which can cause
permanent impacts on Arctic ecosystems, its
species, and the lifestyles of its indigenous
peoples (ACIA, 2005, Hinzman et al., 2005).
Moreover, such a significant sea ice retreat
could mean an escalation of human activities
in the region, exemplified by an increase in
hydrocarbons exploitation (Serreze and
Stroeve, 2008, Casper 2009), vessel
transportation and other resource intensive
industrial activities that could further impact
the fragile Arctic socio-ecological systems
(UNEP, 2007).
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Governance mechanisms such as the Arctic
Environmental Protection Strategy (AEPS),
the Arctic Council, several international,
multilateral and bilateral treaties, and legal
frameworks for environmental assessment
and monitoring have been established to
frame the development of the Arctic
(UNEP, 2007; Koivurova, 2008; Casper
2009). However, research indicates decline
and deficiency in Arctic environmental
monitoring (Lammers et al., 2001,
Shiklomanov et al., 2002), with particular
gaps in monitoring of hydrochemistry (Bring
and Destouni 2009), in areas where climate
change (Bring and Destouni, 2011) and
ecosystem shifts (Karlsson et al., 2011) are
expected to be the greatest. In addition, it
appears that the national environmental
assessment systems that have been
established by the Arctic States vary
considerably, poorly consider the specific
characteristics of the Arctic, and are seldom
applied in the region (Koivurova 2008).
The uniqueness and rapidly changing
environment in the region makes the Arctic
an interesting case to explore. Moreover, of
special interest are the apparent regional
governance limitations with environmental
monitoring, which may be identified and
addressed with the design of a
transboundary SEA approach.

Fig. 3. Delimitation of the Arctic.
Source: Hall and Saarinen (2010).

4.3. The
region

compacting

Stockholm

The study area embraces a large part of the
Stockholm region, Sweden. It includes
central parts of Stockholm city, many of its
suburbs, and the whole or larger parts of
several municipalities such as Stockholm,
Lidingö, Nacka, Sundbyberg, Solna,
Danderyd, Haninge, Huddinge, and Tyresö
(Fig. 4). The study area is located within the
Stockholm County, one of Sweden’s densest
and fastest growing counties that, however,
still offers varying green landscapes such as
large forested areas and open agricultural
areas that respectively account for 50 and 20
percent of the land area (Statistics Sweden,
2012).
From a European perspective, the
Stockholm County and its urban areas can
be considered to provide a high coverage in
green areas (Elmqvist et al., 2004; Colding,
2013). Urban residents in county have access
to ten green wedges that stretch from the
region’s rural-urban fringe to the centre of
Stockholm City (Office of Regional
Planning and Urban Transportation,
ORPUT, 2010). Moreover, urban residents
can access, at a close distance, other types of
green areas, such as nature reserves, city
parks and natural shore-lines, as well as a
large number of golf courses, private
gardens and allotment gardens that provide
opportunities for biodiversity and ecosystem
services in the urban region (Barthel et al.
2005; Colding el al 2006).
However, these green areas are affected by
continuous and rapid urbanization (Bolund
and Hunhammar 1999; Mörtberg 2009;
Borgström 2011; Colding 2013). Population
growth in the region has been estimated to
be as much as 250.000 to 400.000 new
households until 2030 2030 (ORPUT, 2010).
To manage this population increase and its
associated urbanization pressures, certain
regional cores are planned to be intensively
compacted and some strengthened with
additional transport infrastructure (ORPUT,
2010). There is therefore a risk that these
activities could negatively impact green areas
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Fig. 4. The study area located within the Stockholm County, Sweden
and the provision ecosystem services within
the intervened areas.
The study area in the Stockholm region
offers an opportunity to analyse challenges
and measures for green areas and their
ecosystem services in a compacting city
setting. Moreover, it provides an
opportunity to explore different approaches
that could contribute to simultaneously
reach urban compaction and green area
preservation objectives.

5. S TATE OF
FOR SEA

THE ART REVI EW

A state of the art review for SEA is
presented in relation to the three case
studies that are contained in the research.
The review acts as a departing point for the
development of SEA approaches in the
specific contexts of the case studies.

5.1. SEA in developing countries
Even though empirical experiences that
could facilitate to evaluate different SEA
approaches are still missing in developed
countries (Thissen, 2000), most of these
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have adapted SEA systems (Dalal-Clayton
and Sadler, 2005). However, in newly
developed and developing countries, there is
both a lack of adapted SEA systems (op. cit.)
and of SEA experiences (Liou and Yu,
2004).
In developing countries, most of the limited
applications of SEA have been related to
international development cooperation and
have been required by institutions such as
the World Bank (Dalal-Clayton and Sadler,
2005). It is stated that a north-to-south
exporting trend of westernised SEA models
has developed, and that its consequences in
developing countries have not yet been
sufficiently studied (op. cit.). It is also
mentioned that, for example, in Asia where
westernised SEA models have been weakly
implemented, environmental issues have
been considered at a strategic level through
Agenda 21 and with internationally treaties
such as the Ramsar Convention on Wetlands
(Briffett et al., 2003).
In addition, it is argued that SEA
implementation in developing countries will
be challenging due to poor existing
institutional conditions, corruption and
conflicts of interest (Dalal-Clayton and
Sadler, 2005). Moreover, it is considered that
factors such as the current lack of adequate
planning, unclear development goals,
unavailability of environmental data, lack of
knowledge in SEA, inappropriate public
participation, low awareness or concern for
degraded environmental conditions and the
poor results that have been achieved with
EIA will affect SEA implementation in
developing countries (Xiuzhen et al., 2002;
Briffett et al., 2003; Liou and Yu, 2004).
Despite all this, SEA is seen to be an
appropriate tool that can aid to meet the
above-mentioned problems in developing
countries. For instance, Briffett and
colleagues (2003) and Rossouw and
colleagues (2000) state that by considering
key environmental and sustainability issues
earlier in strategic decisions, SEA can
improve conditions for project EIAs and
hence strengthen their performance.
Furthermore, in countries such as China

where public participation is limited, SEA is
deemed to improve transparency in decision
making (Xiuzhen et al., 2002). Additionally,
SEA is considered to aid in the planning of
important country development strategies
and to enhance sectoral and cross-sectoral
plan and programme compatibility (ME &
UNDP, 2005). Rossouw and colleagues
(2000) also mention that SEA is an effective
tool used to identify and make operable clear
sustainability objectives in planning. Kessler
(2000, 2003) states that by implementing
participatory-based SEA type approaches,
education and environmental awareness are
enhanced and institutional constraints
improved.
In Latin America, SEA type approaches
have been applied to aid in the formulation
of sustainable development plans at regional
and municipal levels (op. cit.). However, the
World Bank and the Inter-American
Development Bank (IADB) have led most
SEA experiences in the region (DalalClayton and Sadler, 2005).
For instance, in Colombia these institutions
have required that SEAs be applied for land
use plans and in the energy, housing and
transport sectors (op. cit.). Moreover, since
2003 the Ministry of Environment has
organized workshops and carried out sector
and regional SEA pilot studies together with
other
Ministries
and
governmental
institutions to study and design a possible
SEA model for the Colombian context
(Bonilla and Pineda, 2007a).
Even though Colombia was the first country
in Latin America to incorporate EIA
concepts in its legislation to evaluate
projects (Wathern, 1988), it has not yet
incorporated SEA provision into its laws
(Amaya and Bonilla, 2007). Discussions on
the adequacy of legally requiring the SEA in
Colombia have taken place but no
consensus has been reached, as there are
voices favouring its legalization and others
considering that SEA application should be
evaluated on a per case basis and that a
transition period is needed before SEA can
become legally binding (Amaya, 2007).
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Despite this, SEA was incorporated into the
National Development Plan for the periods
of 2002–2006 and 2006-2010, mostly to be
applied in sector planning and in some cases
in regional and land use planning (DPN,
2003; Bonilla and Pineda, 2007b). In
addition, the Ministry of Environment has
included SEA in its strategic planning and is
actively working to promote and increase
institutional capacities to use SEA in the
country (Bonilla and Pineda, 2007a).
However, as of now, studies, guidance and
experiences of SEA application in Colombia
are very limited (op. cit).

5.2. SEA in the transboundary Arctic
region
In the transboundary Arctic region all Arctic
states have adopted EIA and SEA
provisions in their national legal systems
(Koivurova, 2008). After joining the
European Union (EU), Sweden and Finland
adopted the environmental assessment
requirements of the EU Directives on EIA
(OJEC, 1985) and SEA (OJEC, 2001), as did
Norway and Iceland, even though they
remain outside the EU. On the other hand,
Greenland (Denmark) adopted its own
environmental
assessment
regulations,
Canada established EIA and SEA provisions
through Cabinet Decisions, the USA
regulated EIA and SEA in its 1969 National
Environmental Policy Act (NEPA), and the
Russian Federation established EIA- and
SEA-like provisions under its SER/OVO
system (Wood, 2003; Dalal-Clayton and
Sadler, 2005; Koivurova, 2008).
In theory, by having adopted regulations for
EIA and SEA in their national legal systems,
the Arctic states are obligated to carry out
environmental assessments for projects,
plans and programs, and in some cases for
policies, that potentially have a significant
impact on Arctic environments. However, as
variations exist between the legal
environmental assessment systems of the
different Arctic countries, the application of
EIA and SEA has varied considerably in the
circumpolar region (Koivurova, 2008).
Another form of environmental assessment
that has recently been applied in the Arctic is

TRITA-LWR PHD 2015:02

Transboundary Environmental Assessments
(TEA). TEA focus on improving the
consideration of cross boundary effects in
environmental
assessment
processes
(Bastmeijer and Koivurova, 2008). TEA
processes follow the standard procedures of
EIAs and SEAs, but the transboundary
issues that are dealt with in TEAs usually
add administrative, political, and regulatory
complexities (Bruch et al. 2008). The use of
TEAs has been considered in various
multilateral and bilateral treaties for the
Arctic, and consideration of transboundary
issues has been stimulated by the Arctic
Environmental Protection Strategy (AEPS)
and the United Nations Economic
Commission for Europe’s Convention on
Environmental Impact Assessment in
Transboundary Contexts (the Espoo
Convention).
By signing the AEPS in 1991, the eight
Arctic countries committed themselves to
assess the potential environmental impacts
of development activities in the Arctic
(AEPS, 1991). The AEPS contains general
guidance on environmental assessments,
focusing on the assessment of Arctic
environmental effects by different types of
pollution, climate change and human
activities like resource exploitation and
transportation, but in the AEPS there is no
direct reference to EIA, SEA or TEAs as
possible
tools
for
implementing
environmental assessments.
However, through the Espoo Convention,
the Arctic states did commit themselves in
1991 to specifically carry out EIAs on
planned development activities taking place
in transboudary contexts (UNECE, 1991).
The activities requiring such EIAs are listed
in Appendix I, and according to Article 2.3
if the planned activities are expected to
cause
significant
impacts
to
the
environment, signatory states should engage
in discussions. As support to signatory
states, guidelines on how to determine the
significance of impacts have been included
in Appendix III. SEAs for policies, plans
and programs in transboundary contexts
are also suggested to take place as stated in
Article 2.7. However, as carrying out
14
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SEAs for strategic actions above the
project planning level is discretional, and
as the parties to the Convention recognized
the importance of including environmental
and health issues in the preparation of
plans and programs, and to a certain extent
to policies and legislation, it was decided to
develop and add a specific protocol on SEA
to the Espoo Convention (UNECE, 2003).
The Protocol on SEA to the Espoo
Convention (the SEA Protocol) was signed
by 35 countries, including the four Arctic
states of Norway, Finland, Sweden and
Denmark, in May 2003 (Koivurova, 2008).
The
SEA
Protocol
requires
that
transboundary
effects
are
explicitly
addressed (Therivel, 2004), emphasizes
public participation (Article 6 and 8.5 and
Appendix V), and acknowledges the
Convention on Access to Information,
Public Participation in Decision-making and
Access to Justice in Environmental Matters
(the Aarhus Convention). The protocol goes
beyond the scope of the EU SEA Directive,
and proposes, in Article 13, that SEAs be
discretionally applied to legislation and
policies. The SEA Protocol is open to all
United Nation members, and came into
force on July 2010 (UNECE, 2011).
To facilitate the implementation of
environmental
assessments,
several
guidelines on EIA and SEA have been
formulated (Glasson et al., 1994 and
Therivel, 2004). For the Arctic region,
specific guidelines on environmental
assessment have been established to support
the implementation of the AEPS, the Espoo
Convention and the SEA Protocol
(Koivurova, 2008). The Guidelines for EIA
and SEA in the Arctic (AEPS, 1997) address
the uniqueness of Arctic ecosystems and
conditions, they consider cumulative
impacts, transboundary issues, participation
of indigenous peoples, and suggest that
SEAs should be carried out for plans and
programs that take place before project
planning. In the guidelines, SEAs for
regional and sector planning in the Arctic
are considered as a means to facilitate
consideration of general sustainability issues,
and set a strategic stage for the more specific

EIAs of projects. Equally, the Guidelines for
EIA and SEA in the Arctic highlight the
assessment of transboundary aspects in
human activities, such as oil and gas
exploration, vessel transportation, tourism,
infrastructure
development
and
urbanization, which are expected to cause
transboundary impacts to the Arctic’s
environment. Moreover, in Chapter 11
proposals are given to Arctic states on how
to best consider transboundary issues in
their environmental assessments.
Despite the existence of the Guidelines for
EIA and SEA in the Arctic these appear to
be rarely used. Reasons, according to
Koivurova (2008), are a lack of awareness
on their existence and that few EIAs, SEAs
and TEAs have been reported for the Arctic
as planned activities for the region have not
yet taken place in a large scale. Moreover,
there seems to be a lack of capacity and
knowledge on how to implement
environmental assessments (Bruch et al.,
2008), and consultations with authorities and
the public are considered to be poor and
challenging due to a lack of clearly regulation
(Albrecht, 2008). Accordingly then, many
national and cross boundary activities having
environmental and sustainability impacts in
the Arctic are neither assessed nor
monitored.

5.3. SEA in Sweden
Swedish legislation on SEA and EIA is
based respectively on EU Directive
2001/42/EC (OJEC, 2001) and EU
Directive 85/EG/EC (OJEC, 1985).
Provisions for the SEA and EIA Directives
are incorporated in chapter 6 of the Swedish
Environmental Code and entered into force
in
2004.
Moreover,
supplementary
provisions were introduced 2005 in the
Ordinance (1998:905) for both SEA reports
and EIA environmental impact statements.
In parallel, amendments in the Swedish
Planning and Building Act (comprehensive
plans and detailed development plans) and
the Act on Municipal Energy Planning were
made pursuant to the Environmental Code.
The context of application of SEA in
Sweden is the Swedish planning system. The
15

Juan Azcárate

Swedish planning system is comprised of
sector planning and municipal land use
planning, and lacks to a great extent regional
and national statutory plans, although sector
plans do include the local, regional and
national planning levels (Emmelin and
Lerman, 2005; Hilding-Rydevik and
Fundingsland, 2005; Bjarnadóttir, 2006). In
Sweden, there are only a few examples of
SEAs applied to regional development plans.
This is mostly because few regional
development plans exist in Sweden, with the
exception until recently of the regional plan
for the Stockholm region (RUFS 2010) and
that of the Gothenburg region (HildingRydevik and Fundingsland, 2005).
To provide clarity on the way that SEA
must, should and can be applied in Sweden,
and to complement SEA guidance on its
application to Swedish land use planning
The National Board of Housing Building
and Planning published SEA guidelines in
2006 and the Swedish Environmental
Protection Agency (SEPA) has published
SEA guidelines in 2010. The National Board
of Housing, Building and Planning has
particular responsibility for providing
guidance on strategic environmental
assessment
relating
to
municipal
comprehensive
plans
and
detailed
development plans.
It is considered that Sweden has taken a
minimalist approach to the implementation
of the SEA Directive (Emmelin and
Lerman, 2005). This minimalist approach
becomes apparent when comparing the aims
and scope given to SEA in Swedish
legislation with those of the SEA Directive
and the SEA Protocol. According to the
Swedish Environmental Code the aim of
SEA is to “integrate environmental aspects
into the plan or program so as to promote
sustainable development”. On the other
hand, the SEA Directive sets out a more
comprehensive aim for SEA by stating that
SEA should intend to “provide for a high
level of protection of the environment”
(OJEC, 2001). Moreover, the SEA Protocol,
which has been ratified by Sweden
(Koivurova, 2008), intends for SEA “to
contribute
to
the
integration
of
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environmental considerations into the
preparation and adoption of plans and
programmes” (UNECE, 2003), providing a
more detailed scope for SEA application
than what is mandated in Swedish SEA
legislation.
Apart from the minimalist aims and scope
for SEA in Swedish SEA legislation, it is
claimed that this legislation lacks clarity in
several issues relating to how the public
should participate in SEA processes, the use
of terminology, and the way that SEA
should be implemented, all of which have
led to potential resistance to SEA
application (Emmelin and Lerman, 2005).
Clarifying the regulations for SEA and EIA
are necessary to enhance their legal
operalization and hence application
(Carlman, 2005). It is therefore important to
increase the understanding of and
knowledge on the different components of
the legal notions of SEA and EIA
(Hörnberg, 2005).
However, the Swedish Environmental
Protection Agency has indicated that the
Swedish regulations on SEA are not
functioning in practice as it is intended and
has therefore in 2014 initiated a new
research project, SPEAK (Sustainable
Planning and Environmental Assessment
Knowledge), to map and analyze Swedish
environmental assessment practice in
relation to prevailing regulations and
policies.
Several reasons have been mentioned for a
limited application of SEA in the Swedish
planning system context. One is the
confusion that has been generated amongst
practitioners by the merging of SEA
regulation with EIA regulations, the use of
similar terminology for both assessment
processes, and the lack of regulation on SEA
quality and content requirements (Emmelin
and Lerman, 2005; Isaksson and Storbjörk,
2012). Moreover, confusion has been caused
by the discretion that has been left to public
authorities to decide if strategic initiatives
have or not significant impacts, which has
led to frequent consideration of SEA as
unnecessary (Nilsson et al., 2009). On the
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other hand, the plans and programs that
have been subject to SEA have often shown
to have had very little strategic issues, which
has led to missed opportunities for SEA to
structure strategic decisions, facilitate
dialogue and shape the design of the
assessed initiatives (Wallgren and Nilsson,
2011).
Another reason for a limited application of
SEA is a lack of study of the Swedish
planning system context. While it has been
argued that the role of SEA for regional
planning would have to be very different
from that at the local municipal planning
level (Hilding-Rydevik and Bjarnadóttir,
2007), SEA in Sweden has been presented as
a generic and decontextualized type of SEA,
which has added resistance to its acceptance
in a context that has traditionally hindered
the integration of the environment and
environmental assessment tools in its
planning processes (Carlman, 2005;
Emmelin and Lerman, 2005; Isaksson et al.
2009; Wallgren and Nilsson 2011). Hence,
increasing knowledge on institutional,
organizational, and cultural aspects of
context is considered crucial for SEA’s
acceptability and implementation in Sweden
(Bjarnadóttir, 2006; Hilding-Rydevik and
Bjarnadóttir, 2007).
A lack of capacity on SEA has also
influenced the level of its application in
Swedish planning. For instance, it has been
found that there is uneven distribution of
knowledge on SEA processes and regulation
(Lundberg et al., 2010; Wallgren and
Nilsson, 2011), and a lack of discussion of
these issues amongst authorities (Nilsson et
al., 2009). Moreover, there seems to be a
lack of resources to apply SEA especially in
smaller municipalities (Emmelin and
Lerman, 2005), and missing tools,
frameworks and techniques for SEA
(Nilsson et al., 2009; Lundberg et al., 2010).
In addition, it has been found that there has
been limited monitoring and evaluation of
SEA application in Sweden (Cherp et al.
2006; Persson and Nilsson, 2007; Nilsson et
al., 2009; Lundberg et al., 2010; Wallgren
and Nilsson, 2011). This has led to a lack of

knowledge on SEA implementation
difficulties
(Åkerskog,
2006),
SEA
effectiveness and actual effects of its
application on planning processes and plan
preparation (Bjarnadóttir, 2006), and SEA
adaptation to changing planning conditions
(Nilsson et al., 2009).
Together, all of these issues have led to a
slow adaptation and application of SEA in
the Swedish context.

6. R ESULTS
The results of the research are presented
following the three case studies and five
papers that are part of and structure the
thesis.

6.1. SEA process for data collection
and objective formulation in the
Sonso Lagoon (Paper I)
An SEA process was designed to generate
knowledge on key issues surrounding the
development of the Sonso Lagoon. Input
from the SEA process should serve the
regional environmental authorities with
jurisdiction over the lagoon to initiate the
formulation of a comprehensive wetland
management plan. Such a plan is a key
requirement in the process of declaring
opting lagoons as Ramsar sites of
international importance (Ramsar, 2004a).
Moreover, the SEA process aimed at
providing the environmental authorities with
needed experience in the application of
SEA, as the Ramsar Convention
recommends that SEA be made an integral
part of comprehensive wetland management
plans (Ramsar, 2004b).
In this sense, the Sonso’s SEA process had
to be easy-to-use, flexible and adaptable to
local conditions, as well as participative to
include the perspectives of and gain support
from the environmental authorities and
other key actors, such as marginalised
fishermen communities that depend on the
lagoon for their survival.
Based
on
these
context
specific
preconditions, a three step SEA process was
developed for the lagoon in cooperation
with its key actors. The three steps in the
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process consisted of: a screening step, a
participative context analysis step, and a
scenario and recommendation step (Fig. 5).
Screening: Usually, in SEA a screening step
is undertaken to determine the need of
applying SEA (Thérivel, 2004; GarcíaMontero et al, 2010). For the Sonso Lagoon
SEA the screening step was carried out
through
consultations
with
the
environmental authorities who, despite
being positive to its application, considered
that the need for the process would be
determined in parallel with its application
and based on obtained results. This decision
was taken as SEA was new to the
environmental authorities and practical
experiences with SEA application were nonexisting.
Participative
context
analysis:
The
participative
context
analysis
step
concentrated most of the activities in the
lagoon’s SEA. This step was started by
reviewing related reports that led to the
identification of preliminary actors and key
issue categories. Using these categories, it
was possible to structure field work and
carry out interviews, which gave way to a
participative and iterative data collection
approach that facilitated the identification of
conflicting issues and key issues for the

lagoon. In the participative context analysis
the scope and scale of the SEA process was
continuously redefined, and the step was
iterated until it was considered that enough
actors had been approached and enough
data had been collected. The data was then
assessed and key issues and development
objectives and visions were identified for the
lagoon.
Scenario and recommendation: In the
remaining step of the SEA process the key
issues, objectives and visions were illustrated
using scenarios in GIS. Two scenarios were
designed: a “Business as Usual” scenario
that depicted a deteriorating lagoon in 10
years, and an integrated “Ramsar Socio
Economic” scenario that illustrated the
integration of Ramsar wise use concepts for
wetland management and the views and
development interests of the actors that
participated in the SEA process.
The three-step Sonso Lagoon SEA process
was then the main result of the first case
study of the research project (Paper I). Its
application gave way to a flexible, adaptable
and iterative dialogue framework that
enabled a large diversity of actors to provide
input for the formulation of multi-scaled
objectives to shape the development of the
Sonso Lagoon region (Fig. 6).

Participative context analysis
Screening

Step 1

-preliminary actor and key issue identification
-data collection and conflict identification
-key issue identification
-objective and vision formulation

Step 2

Fig. 5. Applied SEA process in the Sonso Lagoon region (Paper I)
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feasibility would largely depend on its
linkage to and on the effectiveness of
existing environmental observation systems.
It was found that SEA monitoring in the
Arctic could encounter difficulties, as
existing observation systems show decline
and key deficiencies (Lammers et al., 2001,
Shiklomanov et al., 2002). Particular gaps,
for
example,
were
identified
for
observations of hydrochemistry in Arctic
rivers (Bring and Destouni, 2009), and for
Arctic areas where ecological regime shifts
have already occurred (Karlsson et al., 2011)
and where future climate change is expected
to be most severe (Bring and Destouni,
2011, 2013).
To effectively link and improve SEA
application and environmental monitoring
and observation in the region, gaps in
knowledge, uncertainty handling and
monitoring components were explicitly
highlighted and made integral parts of all
steps in the proposed SEA framework (Fig.
7, highlighted in yellow). The gapuncertainty handling and monitoring parts
include explicit gap and uncertainty analysis
in the screening and scoping steps of SEA,
gap and uncertainty reporting in its reporting
step,
and
gap
and
uncertainty
communication and discussion in its
consultation step. Moreover, explicit
monitoring decisions should be taken in the
SEA decision-making step on measures to
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reduce critical knowledge gaps and
uncertainties with respect to environmental
monitoring, as well as to improve the
assessed strategic action (Fig. 7, the “No”
pathway). In addition, explicit monitoring
decisions should be linked to an adaptive
governance process (Fig. 7, right), which can
inform the SEA process about development
and monitoring objectives, and in turn
receive information from the SEA process
to enhance objective prioritization (Fig. 7,
the “No” and “Yes” pathways).

6.3. Challenges and measures for
green quality inclusion in compacting
cities (Paper III)
Challenges and measures for the integration
of green qualities in urban planning were
identified by exploring the perspectives of
practitioners that are actively engaged the
planning and implementation of urban
developments in the Stockholm region. The
intention of collecting such information was
to enable discussions on the importance of
green areas and their qualities for city
development, as well as to serve as a base to
identify approaches that could contribute in
the formulation of strategies for green
qualities in urban planning.
Several data pattern elements were identified
referring to challenges and measures for the
integration of green areas and their qualities
in the compacting Stockholm region. From

Fig. 7. SEA adaptive governance framework for gap/uncertainty handling and
environmental monitoring linked to observation systems.
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these, four data pattern categories were
derived: (1) Compacting city; (2) Green areas
and green qualities; (3) Tools and
knowledge; and (4) Collaboration and
participation. Moreover, based on these data
pattern categories and their associated data
pattern elements four key issues were
inferred to further city development and
green area planning in the Stockholm region
(Table 1).
Strategic direction for green areas and their
qualities: The first inferred key issue was the
need for a strategic direction to integrate
green areas and green qualities in urban
planning. Based on the practitioners
perspectives a lack of strategic analyses on
the meaning of, the need for and the type of
compacting activities that should take place
in the Stockholm region was identified. In
addition, it was identified that green qualities
were considered in a late stage of the
planning process, and that they are affected
by the implementation of compacting city
activities due to their low prioritization. To
address these issues, it was suggested that a
landscape perspective should be used, as
well as broad strategies for biodiversity and
connectivity among others.
Local context is basic to plan and implement
compacting city activities and multiple green
qualities: The second inferred key issue had
to do with the need to understand and
include local context in urban planning.
Some of the practitioners pointed at an
increased resistance to the implementation
of compacting city activities at the local
level, due to local social and environmental
concerns.
Increase and make knowledge on green
areas and green qualities operable by
developing tools for their integration in
urban development: The third inferred key
issue suggested that the integration of green
qualities in urban planning could be
enhanced by developing tools that increase
and make knowledge on green areas and
their qualities operable. This key issue refers
to limitations with the creation, retrieval and
use of knowledge on green areas and their
qualities. Moreover, it was mentioned that

dominating knowledge on green areas and
green qualities often led to limiting
preconceptions on their role in urban
planning. To address these issues, it was
suggested that minimal requirements for
green area qualities should be introduced in
city developments. Moreover, the use of
planning support instruments to enhance
dialogue on green qualities was proposed, as
was the use of environmental assessment to
monitor changes on green qualities. Drafting
ecological compensation measure guidelines
and valuating green qualities were also
considered ways to enhance knowledge on
the integration of green qualities in urban
development.
Robust participation for a diversity of actors
in urban development and green area
planning: The fourth key issue highlighted
the need to structure robust and open
participation in urban planning and to
include green qualities. This is important
because collaboration and participation on
these issues in the Stockholm region were
founded to be limited. Professional,
institutional and structural barriers were
pointed out as possible causes, together with
a low diversity of participants and a lack of a
regional entity responsible for driving
collaboration efforts. Several measures to
address these shortcomings were proposed,
such as using bottom-up planning
approaches, advice forums and publicprivate negotiations amongst others.

6.4. Green qualities SEA framework
for compacting cities (Paper III)
A green qualities focused SEA framework
was proposed to structure strategic dialogues
and collaboration on green qualities to make
these a recognized value in urban planning
for the Stockholm region. The framework
was based on and focused on addressing the
practitioner perspectives on challenges and
measures that were collected and analyzed
concerning green qualities in the region
(Table 1). Moreover, the framework
combined certain elements of the ecosystem
services inclusive SEA methodological
frameworks that are proposed by Geneletti
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Table 1. Key issues, data pattern categories and data pattern elements on challenges
and measures for green areas and green qualities in the compacting Stockholm region.
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(2011), Partidário and Gomes (2013) and
UNEP (2014). It was also linked to regional
and municipal planning processes in the
Stockholm region (ORPUT 2010), and
identified the regional planning authorities
and municipal planning authorities as actors
that could be responsible for its application
(Fig. 8).
The proposed green qualities SEA
framework consisted of two iterative steps, a
strategic context analysis for green qualities
step and an assessment and monitoring for
green qualities step. The steps had different
purposes and contained various activities.
Strategic context analysis for green qualities:
The purpose of the strategic context analysis
step for green qualities was to highlight the
importance of green areas and their green
qualities so that they could be recognized as
a value in the region’s urban planning
processes. The activities that were proposed
to reach this purpose were to: identify and
engage key actors in dialogue on green
qualities; analyze and identify key issues for
green qualities in urban development;
establish a vision for green qualities; and
formulate aims and strategies for green
qualities.
Identified key actors were practitioners and
politicians both at the regional and
municipal level, representatives from
different sectors, academia and civil society.
Collaboration between key actors was
suggested to address on key challenges and
measures for green qualities, following
research results (Table 1). Based on these
discussions and linking to the available
vision and the urban development strategy
for the Stockholm region, establishing a
vision and strategies for green qualities was

proposed. Possible themes that could be
addressed to develop strategies were
considered to be: knowledge on the supply
and demand for green qualities in the region;
required habitat types and their qualities in
terms of connectivity, location and levels of
wear and tear; green area monitoring and
compensation measures; accessibility to
green qualities; and green area design for
multiple green qualities.
Assessment and monitoring for green
qualities: The purpose of the assessment and
monitoring for green qualities step was to
enhance the integration of green qualities in
the strategic actions that are put forth at the
municipal urban planning level. This step
consists of three activities: identifying key
actors and green qualities; shaping and
assessing strategic action options; and
establishing monitoring and compensation
measures for the strategic actions.
The first activity focused on mapping green
qualities and identifying the potential
beneficiaries of these green qualities.
Moreover, it entailed identifying pressures
on green areas, measuring their ability to
provide green qualities, and valuating green
qualities. It also entailed prioritizing green
qualities to shape and assess strategic
actions.
The shaping and assessing activity
highlighted using green qualities and their
human well-being associations, in green
economy and social terms, to shape as well
as to assess strategic actions.
In
addition,
the
monitoring
and
compensation
measure
activity
was
concerned with formulating strategies to
monitor changes in green qualities after the
implementation of strategic actions, and in
the formulation, together with diverse
actors, of compensation measures.
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Green qualities SEA

Responsible

Strategic context
analysis for green
qualities

Vision: Europe’s
most attractive
metropolitan region

Identifying and
engaging key
actors

Challenges/measur
es analysis and key
issues

Strategy: Develop a
polycentric region with
high-density urban
cores

Regional
planning
authorities

Vision for green
qualities

Aims and
strategies

Assessment and
monitoring for green
qualities **
Strategic actions:
Formulating and
implementing
compacting city plans
and programs

Actors and key
green qualities
Municipal
planning
authorities
Shape and assess
options

Monitoring and
compensation

Fig 8. Proposed green qualities SEA framework for the compacting
Stockholm region. *Based on ORPUT (2010). ** Based on Geneletti (2011),
Partidário and Gomes (2013) and UNEP (2014).
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and water bodies in their habitat
composition showed higher CES provision
values than those containing only forest and
grassland. The calculated CES provision
values inherited the uncertainties from the
de Groot et al. (2012) database, and only
considered recreation and aesthetic values.
Moreover, the calculations are based on
green area size and habitat type, while
aspects such as green area connectivity,
location and quality were left out.
Pressure values: The pressure on the green
areas in the form of potential visitors, i.e.
number of citizens within one kilometer per
hectare of the green area, varied widely so
that a few green areas had over 10,000
potential visitors/ha, the highest being
Fatbursparken
with
about
27,500
visitors/ha; yet a few had less than 100
visitors/ha, the lowest being Sticklinge with
around 21 visitors/ha; while most green
areas were in between (Fig. 9).
Green area size correlated with pressure (p
< 0.001, R2 = 0.88). Several green areas with
about 10,000 potential visitors/ha or more,
were small (2.3-8.1 ha), and yielded low
mean CES provision values below 2,500
Int.$/year. By contrast, some of the largest
green areas (205-633 ha) had less than 100
potential visitors/ha, and showed high mean
CES provision values over 180,000 up to
almost 640,000 Int.$/year. In between were
a set of green areas with a pressure of 1,00010,000 potential visitors/ha, ranging in size
between 3.9-44.4 ha and between around
700-30,000 Int. $/year. As well, there was a
set of green areas with a pressure of 100-
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1,000 potential visitors/ha, ranging in size
between 23,1-445 ha, and between 2,000 to
over 300,000 Int. $/year.
The current analysis was coarse and could
only give an indication on the potential
pressure from users of CES, not the actual
number and frequency of visits, or if there
would be certain parts of the green areas
that were used more than others, or if there
would be several green areas within reach
for some visitors.
When analysing the total number of
potential visitors per green area (not per
hectare), a different pattern however
emerged where no significant correlation
could be found between green area size and
pressure. In many cases, the smallest green
areas had the highest number of potential
visitors, but there were also cases where
small green areas had relatively low numbers
of potential visitors (Fig. 10).
Likewise, there were large green areas with
high potential provision of CES with both
low and high total number of potential
visitors. This means that on a metropolitan
scale, green areas could have very different
baseline conditions when it comes to size,
potential provision of CES, pressure in the
form of potential visitors per hectare, and
total potential visitors for the whole green
area. Since these parameters are highly
sensitive to the implementation of urban
plans for compacting city activities, changes
to these parameters should be carefully
examined.
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cumulative impacts, and incremental
planning. Moreover, two of the compaction
plans expressed ambitions to increase green
area sizes by over-decking roads, while one
plan proposed compensating for reductions
in green area size by enhancing the quality of
the green area.
The differences in urban planning ambitions
were reflected in the CES provision-pressure
values (Fig. 10). Ideally, both the total
number of urban dwellers benefiting from
CES and the CES provision values should
increase. The results showed that all four
planning cases would imply an increase of
the number of potential visitors. However,
only two cases showed increases in the
provision of CES, while the other two
showed decreases in these values.

7. D ISCUSSION
7.1. Contextualizing SEA
The success of SEA largely depends on its
ability to adapt to different situations and
circumstances (Hildén, 1999; Kornov and
Thissen, 2000; Nitz and Brown, 2001;
Hilding-Rydevik and Bjarnadóttir, 2007;
Bina, 2008). For this reason, this thesis
attempts to foster ways in which SEA may
adapt to context and include multiple values
in strategic planning cases taking place in
different circumstances and situations.
The identification of values and their
analysis is fundamental to adapt SEA to
context (Connelly and Richardson, 2005).
Likewise, setting the right ambitions for
SEA, addressing its scope and level of
openness, that is how participative SEA
should
be,
and
communicating
improvements to context are important to
strengthen the role of SEA as a strategic
planning support tool.
7.1.1 Values in the developed SEA processes
In the Sonso Lagoon case study the
developed three-step SEA process (Fig. 5) is
adapted to the particular context of the
lagoon, which is characterized by the
absence of environmental data and strategic
planning objectives. The focus of the three
step SEA process is to gain insights on the
lagoon’s key environmental, social and
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economic values and their relations, as well
as to use this insight as a base to propose a
development vision for the lagoon together
with multi-scaled operable objectives for its
management.
Additionally, in the Arctic region case study
an overarching framework for SEA
application is proposed for and adapted to
the Arctic governance context. The main
focus of the overarching SEA framework is
to explicitly highlight and systematically
integrate aspects such as gaps and
uncertainties in the monitoring of
environmental change caused by climate
change in all steps of the SEA process (Fig.
7). Moreover, the framework is linked to
adaptive governance to consider key
knowledge and information gap aspects in
SEA so that monitoring objectives can be
formulated to contribute to the strategic
development
of
the
environmental
observation systems in the Arctic region.
In the Stockholm region case study a green
qualities SEA framework is proposed to
highlight the importance of green areas and
green qualities in urban planning (Fig. 8).
The framework links to urban planning at
the regional and municipal levels, and
focuses
specifically
on
addressing
compacting city developments. Moreover,
practitioner perspectives on challenges and
measures for green qualities are addressed,
as are the development of spatial analysis
tools to valuate green area CES provision
and pressure relations. The green qualities
SEA framework should serve as a base to
structure dialogue and collaboration for the
inclusion of green qualities in urban
planning at different scales in the Stockholm
region.
7.1.2. Ambitions, nature and design of the
SEA processes
Aiming to address the above mentioned
values influenced the ambitions, nature,
design, and outcomes of the developed SEA
processes. Hence, the three proposed SEA
processes differ with respect to each other,
and with respect to standardized and
decontextualized SEA processes.
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For instance, the three step SEA process for
the Sonso Lagoon differs significantly from
a formal SEA as exemplified by the EU
Directive on SEA, as the lagoon’s SEA
process was designed to contribute to
improve the lagoon’s strategic planning and
not to carry out a standard impact
assessment exercise. This difference in
ambition is reflected in the design of the
lagoon’s SEA process, where the
participative context analysis replaced the
baseline study, scoping, and impact
assessment steps that are typical of a formal
SEA process (OJEC, 2001). Moreover, the
participative context analysis step illustrates
that the process is largely a baseline-led SEA
process, again differing from formal western
models of SEA that tend to use predefined
objectives to assess how and if strategic
actions can meet these objectives (e.g.
ODPM, 2005). Choosing a baseline-led SEA
over an objective-led SEA process in Sonso
Lagoon allowed the SEA process to
gradually and interactively mould to its
context, directly addressing the issue of
lacking environmental data and strategic
objectives, which have been identified as
problems in SEA (Dalkmann et al., 2004).
The proposed overarching SEA framework
for the Arctic has the ambition to serve as a
transparent and participatory decisionmaking base to improve the strategic
planning of the region’s environmental
observation systems. As with the proposed
three step SEA process for the Sonso
Lagoon, the ambition of the overarching
SEA framework differs greatly from the
ambition of formal EIA-based SEA
processes. The design of the overarching
SEA framework reflects this ambition, as
environmental
observation
system
components are explicitly highlighted and
linked to all the steps in the SEA
framework. Moreover, as a complement and
to improve the application of SEA and its
monitoring in the Arctic, adaptive
governance components are also linked to
all of the steps in the SEA framework.
Choosing to use the screening, scoping,
consultation, reporting and decision-making
steps of a formal SEA process is another

explicit design choice. The reason for this
choice is to enhance the framework’s
acceptance amongst its potential users and
to place the framework inline with the
national and transboundary SEA regulatory
systems that are in place in the Arctic region.
The green qualities SEA framework for the
Stockholm region is also purposely designed
to differ from standard EIA-based SEAs.
Instead of focusing on assessing impacts on
specific environmental themes as depicted in
Annex I (f) of the SEA Directive (OJEC,
2001), the framework proposes a strategic
context analysis for green qualities at the
regional planning level to formulate a
strategic vision and strategies for green
qualities. Moreover, the framework is
designed to use green qualities and their
linkages to human well-being to shape and
assess urban plans and programs at the
municipal level.
7.1.3. Participation
The lagoon’s SEA process is participative in
nature, as it engages actors to decide on the
need of the process, in its development, in
data collection, to identify and assess key
values, and in the formulation of operative
objectives
for
the
lagoon.
This
comprehensive way of engaging actors in the
Sonso Lagoon SEA process is in accordance
to the main principles of the Aarhus
Convention (UNECE, 1998), and far
exceeds formal the SEA Directive’s
requirements on actor consultations (OJEC,
2001). The lagoon’s SEA also provides a
variety of actors, including traditionally
alienated communities, with an informal
arena to discuss the development of the
lagoon. This allows to consider a plurality of
views and to better understand the existing
close interrelations between environmental,
economic and social values.
Consultation with and participation of
Arctic authorities, other actors and the
public are emphasized by making these
transversal across the proposed Arctic SEA
framework. The involvement of Arctic
actors is proposed to take place in the
framework’s scoping step to identify the
values that should be handled in the SEA
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process, as well as to determine the level of
detail on these values. Moreover, actors are
meant to be involved in the reporting step
of the framework, so that they can review
and be involved in the production of
environmental reports. Furthermore, it is
proposed that their views and comments
should be taken in consideration in the
decision making step of the framework, as a
way for different actors to directly influence
future developments in the region. The
purpose of promoting a wide participation
of Arctic actors in the proposed overarching
SEA framework is to create transparency in
discussions on the key values that can
influence Arctic development, as well as in
relation to discussions on gaps and
uncertainties
to
improve
Arctic
environmental observation systems.
The green qualities SEA framework is
proposed to structure comprehensive
dialogue and collaboration on green qualities
amongst key actors in the Stockholm region.
The intention is to adapt dialogue and
collaboration to urban planning processes at
both regional and local levels in the
Stockholm region. In this way it could be
possible to foster strategic discussions on
green qualities early on and through out the
entirety of these processes. Moreover, the
framework could become an informal and
flexible dialogue and collaboration area that
includes actors that are seldom involved in
urban planning. In addition, by assigning
coordination
responsibilities
for
its
implementation to regional as well as local
planning authorities, the framework may be
institutionalized in these organizations, and
may gain momentum to agglutinate a wide
variety of participants and establish different
types of collaboration efforts. Similar to the
proposed SEA processes for the Sonso
Lagoon and the transboundary Arctic
region, the green qualities SEA framework
makes dialogue and collaboration core
elements in its design.
7.1.4. Scope of the SEA
A multi-scaled and sustainability focused
SEA in the Sonso Lagoon facilitated
mapping
and
addressing
complex
interrelations
between
environmental,
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economic and social values at different
planning scales (Fig. 6). Despite this,
formulating operable objectives across
different planning scales and multiple values
proved to be challenging. When setting
priorities, the handling of conflicts of scale
and conflicts of interest among actors
became a main issue that arose from using
such a comprehensive scope in Sonso’s
SEA. To address this, the conflicts where
mapped, and in cases of incompatibility,
mitigation measures were considered when
formulating operational objectives for the
lagoon’s management. This allowed for
careful priority setting as the balancing of
interests was considered to be a delicate
exercise in the context of the Sonso Lagoon.
However, the participatory nature of the
SEA process, through which an open
handling of values was achieved, facilitated
the formulation of locally and regional
anchored objectives for the Sonso Lagoon.
The overarching SEA process for the Arctic
acts as a strategic framework for gap and
uncertainty monitoring of unexpected
environmental changes caused by climate
change. In this respect, it can be stated that
the scope of the proposed SEA framework
focuses specifically on addressing climate
change environmental values. However, as
monitoring hydroclimatic change has many
dimensions other values should also be
considered in the SEA framework. These
values are: water and food security values
(Oki and Kanae, 2006; Nilsson and
Evengard, 2013; Nilsson et al., 2013);
changes in land and water use (Jarsjö et al.,
2012; Destouni et al., 2013); and values of
different sectors such as agriculture (Basu et
al., 2010), mining (Banks et al., 1997), waste
disposal (Rosqvist and Destouni, 2000), and
combined industrial and household activities
(Baresel and Destouni, 2005). The different
values related to hydroclimatic change are all
relevant for the development of the Arctic
and its environmental observation systems,
and they should be included and handled in
the gap/uncertainty monitoring focused
SEA framework that was proposed for the
Arctic.
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The scope of the SEA framework that is
proposed for the Stockholm region focuses
on increasing knowledge on green qualities.
This means increasing knowledge on green
area properties in terms of appropriate sizes,
locations and habitat types, compositions
and qualities, as well as increasing knowledge
on green area potentials in terms of
perceived green area capacity to provide
ecosystem services (Bastian et al. 2012).
Within this scope, the green qualities SEA
framework may include tools for the
mapping and valuation of ecosystem service
provision and pressure relations (Paper IV),
and landscape analyses (Paper V) to
obtaining knowledge on green qualities.
Additionally, as studying planning conflicts
may enhance the inclusion of green areas
and their services in urban planning
(Hostetler et al. 2011), challenges and
measures for green qualities are also
included in the scope of the green qualities
SEA framework (Paper III).
7.1.5. SEA’s improvements to the studied
strategic planning contexts
In the Sonso Lagoon, the developed SEA
process adapted to a centralized and weak
regional planning system, showing that it is
possible to effectively collect data and
identify and analyse complex value
interrelations on which operable objectives
can be formulated. At the same time, the
SEA process became a parallel, inclusive and
coherent
planning
alternative
that
encouraged institutional cooperation, gave a
voice to marginalized actors, and minimized
gap and objective conflicts between different
planning levels and actors. Moreover, by
becoming an informal and transparent
framework for dialogue, awareness on
otherwise unaddressed values, their conflicts
and synergies was created, which aided to
formulate anchored development visions
and operational objectives for the lagoon.
However, despite that the SEA process
managed to set a strategic base on which to
develop a management plan for the Sonso
Lagoon, which is an important step towards
the lagoon’s declaration as a Ramsar site,
much still needs to be achieved to advance

coordinated actions within the planning
systems linked to the lagoon.
The overarching SEA framework that is
proposed for the Arctic addresses the
implementation
limitations
of
the
environmental assessment and observation
systems that are in place in the region
(Hildén and Furman 2001; Lammers et al.,
2001; Shiklomanov et al., 2002; Bastmeijer
and Koivurova, 2008; Koivurova, 2008;
Bring and Destouni, 2009, 2011, 2013). The
framework attempts to link Arctic
environmental observation systems to SEA
monitoring by highlighting knowledge gaps
and uncertainties in all steps of the proposed
SEA framework. The purpose is to establish
a strategic and transparent decision making
base to improve existing environmental
observation systems. Moreover, the
framework aims to improve the application
of SEA monitoring, which means detecting,
understanding and evaluating, ongoing
environmental change, as well as monitoring
the effectiveness of introduced strategic
planning actions that aim to control, mitigate
or adapt to environmental change. It is in
this sense that the proposed overarching
SEA framework for the Arctic intends to
improve Arctic governance and strategic
planning.
The green qualities SEA framework aims to
bring various improvements to urban
planning in the Stockholm region. First, it
intends to engage key actors in strategic
discussions and collaboration for the
planning of green qualities. Practitioner
perspectives are put forth as an example on
a way to identify key issues for green
qualities. Moreover, a green area service
provision and pressure valuation approach is
developed to enable actor dialogues and
collaboration on green qualities. From these
dialogues, a vision and strategies for green
qualities may be formulated. Knowledge on
green quality supply and demand,
accessibility to green qualities, and
monitoring and compensation measures are
highlighted and proposed as key themes to
develop strategies for green qualities in
urban planning. Moreover, the green
qualities SEA framework proposes several
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activities to assess and monitoring urban
development strategic actions, which may
enhance the inclusion of green qualities in
urban planning.

7.2. Lessons learned to strengthen the
implementation of SEA
The studied SEA cases demonstrate that
contextualizing SEA to strategic planning is
important to advance its implementation
beyond the assessment of impacts. In this
sense, SEA should focus on identifying and
addressing
the
underlying
strategic
intensions of the planning contexts to which
it is applied. For the Sonso Lagoon (Paper
I), the Arctic region (Paper II), and the
Stockholm region (Paper III, IV and V)
SEA case studies this meant, respectively,
adapting to the intensions of developing a
lagoon
management
plan,
directing
development priorities for environmental
observation systems, and enhancing urban
development planning at different scales.
Contextualizing SEA to strategic planning
also means identifying and addressing the
fundamental values that influence strategic
planning processes. In the Sonso Lagoon
SEA study it was important to identify and
analyze relations between environmental,
social and economic values at different
scales (Paper I). For the Arctic SEA study
including climate change values and their
associated
information
gaps
and
uncertainties in monitoring became the
priority (Paper II). And in the Stockholm
region SEA study highlighting green
qualities values and their links to human-well
was central.
In addition, when contextualizing SEA
participation should be adapted to strategic
planning. This is challenging to achieve but
required if different values are to be treated
with transparency and included in strategic
planning process to influence decision
making. Adapting participation entails
mapping key actors and identifying their
interests, as well as engaging these actors in
dialogue and collaboration to construct
conditions to improve strategic planning.
A main implementation aim for SEA could
then be to establish a strategic framework
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where key institutional actors, the private
sector and civil society can engage in
transparent dialogue and collaboration on a
plurality of values so that strategic planning
and its actions can be incrementally
improved. In other words, SEA processes
should aim to be strategic focused, value
driven and participation based to realize its
potentials beyond the assessment of
impacts.
Implementing this type of SEA processes
may enable addressing the lack of objectives
and strategic information or data in SEA
(Paper I), highlight the importance of SEA
monitoring to address gaps and uncertainties
in environmental information (Paper II), and
link to environmental planning and
management concepts such as ecosystem
services (Paper III, IV, and V).
Moreover, by enabling strategic dialogues
and transparently enabling the inclusion of a
plurality of values in planning the
acceptability of SEA as planning support
tool might increase. However, determining
what is strategic, what should be prioritized,
and how to identify and engage actors in
strategic dialogues is challenging. This
demands creativity, time, using experienced
facilitators, engaging willing participants and
carrying out specific analyses on a case by
case basis.
Furthermore, there is a need to assess the
relevance of applying strategic, value driven
and participative SEA processes as not all
planning contexts are suitable for this type
of SEA processes. Determining the need of
these types of SEA processes will ensure
their legitimacy and the probability that they
will influence planning and decision making.
To internalize and institutionalize this
alternative and comprehensive approach to
SEA application, there might be a need to
designate implementation responsibilities to
specific actors and to develop their
capacities to implement SEA. For instance,
in the context of the Stockholm region,
coordination
responsibility
for
the
application of green quality SEA framework
may be assigned to regional and municipal
planning authorities (Paper III). In the
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context of the Arctic region the Arctic
Monitoring and Assessment Program could
be grant this responsibility (Paper II), and in
the
Sonso
Lagoon
the
regional
environmental authority could take up this
role (Paper I).

7.3. Future research
Continuing to explore the role of SEA as a
proactive strategic planning support tool is
needed given that SEA is still largely
preconceived and practiced as an impact
assessment tool. This implies that there is a
need to find creative ways to convert SEA
preconceptions
and
implementation
challenges into opportunities for its
development and promotion.
A creative way to achieve this and that could
be worth exploring is to study the
contextualization of SEA to strategic
planning and decision making contexts
where SEA has seldom been applied or
would not typically be applied. Examples
could be, for instance, studying SEA
contextualization to private sector initiatives
having strategic planning character, to the
internal strategic planning of nongovernmental organization networks aiming
to raise the capacities of their members
(Supplement), or for instance to shape a
strategic planning context for the
transboundary Amazons region.
Furthermore, it would be interesting to
continue studying how SEA can adapt
participation to strategic planning. In
particular, it would be valuable to study ways
in which SEA can adapt participation to
urban planning contexts as a means to
enhance the creation of knowledge on
ecosystem services in terms of their demand
and of the needed green qualities for their
provision.
Advancing research on participation in SEA
may also enable developing capacities to
handle gaps in and uncertainties with
environmental data in strategic planning, as
well as linking to and creating opportunities
to carry out research in SEA monitoring.

8. C ONCLUSIONS
A common characteristic with the Sonso
Lagoon, the Arctic, and the Stockholm
region case studies was a limited
consideration of key values in strategic
planning, leading to risks for sustainable
development. In the Sonso Lagoon
sustainability conditions were deteriorating,
in the Arctic potential risks to the region’s
development were associated to limited
environmental assessment and monitoring,
and in the Stockholm region green qualities
could be affected by increasing urbanization.
The SEA frameworks that were proposed in
each of the case studies aimed to enhance
dialogue, collaboration and knowledge
generation to identify and integrate key
values in and incrementally improve strategic
planning and decision-making.
Challenges such as the lack of data and
objectives, gaps in knowledge and
uncertainty, and the recognition of the value
of green qualities could be addressed
through the use of the proposed SEA
frameworks.
In the Sonso Lagoon, a plurality of actors
was involved using the developed SEA
approach, and it was possible to identify
various environmental, social and economic
values and to facilitate their analysis at
different planning levels. Moreover, the
participative SEA approach enabled
identifying key issues and formulating
development objectives for the lagoon in
parallel to data collection. In this sense, the
SEA approach acted as the lagoon’s strategic
planning process and enabled setting a base
on which to formulate a comprehensive
management plan for the lagoon.
In the Arctic case study, shortcomings in the
application of SEA particularly related to
environmental change and uncertainty
monitoring were identified and concretized
by studying main gaps in Arctic
hydroclimatic change observation. An
overarching SEA framework was proposed
for the Arctic to systematically and explicitly
address gap and uncertainty monitoring in
all of its steps. The SEA framework was also
linked to adaptive management to allow
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considering key knowledge and information
gaps for the (re)formulation and promotion
of necessary new or modified observation
objectives for bridging these gaps.
To address conflicts of goals in urban
planning for the Stockholm region,
challenges and measures for green qualities
were identified by analyzing practitioner
perspectives. Based on these perspectives, a
green qualities SEA framework was
proposed with the intension of setting a
strategic direction of green qualities and to
enable the integration of green qualities in
urban planning. Moreover, as an element in
the green qualities SEA framework, a spatial
analysis tool was developed to create
concrete knowledge on the provision and
pressures for ecosystem services in
urbanizing regions.
It is of importance that SEA provides
opportunities
for
the
transparent
identification, recognition and negotiation of
values in strategic planning if it is to become
a credible, valued and legitimate planning
enhancement support instrument. The
Sonso Lagoon, the Arctic, and the
Stockholm region case studies contributed
to strengthen SEA by providing experiences
on how SEA can be contextualized to
varying strategic planning contexts.
In theses cases, adapting to context meant
addressing strategic planning intentions,
identifying and engaging actors, deriving and
prioritizing key values, collaborating to
generate knowledge on the key issues, and to
use this knowledge to shape and assess
different development options.
Adapting SEA to context may lead to
accepted outcomes and to an incremental
improvement
of
strategic
planning.
However, it is considered important to
monitor the implementation of these
outcomes to establish compliance but also
to identify unaddressed and unexpected
issues on which knowledge should be
generated to improve strategic planning.
Furthermore, adapting SEA to strategic
planning contexts has implications for SEA
design and development. In strategic
planning contexts, SEA will necessarily have
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to increasingly act as a flexible and fit for
purpose tool, and leave behind its traditional
application as an environmental impact
assessment tool. SEA should focus in
becoming a strategic oriented process,
promoting
spaces
for
dialogue,
collaboration, and knowledge generation
early on and in all stages of strategic
planning.
Future studies that could contribute to
enable SEA to evolve its role as a strategic
planning enhancing instrument could be to
study the application of SEA in realms
where it has rarely been applied. In
particular, it would be of interest to study
SEA application in organizational and
transboundary contexts. Moreover, studying
how SEA can strengthen the adaptation of
participation, monitoring, and ecosystem
services in strategic planning could further
the development of SEA.
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Juan Azcárate1 , Berit Balfors1 , Arvid Bring2,3 and Georgia Destouni2,3
1

Department of Sustainable Development, Environmental Science and Engineering,
KTH Royal Institute of Technology, Teknikringen 76, SE-100 44 Stockholm, Sweden
2
Department of Physical Geography and Quaternary Geology, Stockholm University,
SE-106 91 Stockholm, Sweden
3
Bert Bolin Centre for Climate Research, Stockholm University, SE-106 91 Stockholm, Sweden
E-mail: azcarate@kth.se

Received 12 June 2013
Accepted for publication 30 October 2013
Published 18 November 2013
Online at stacks.iop.org/ERL/8/044033
Abstract
The Arctic region undergoes rapid and unprecedented environmental change. Environmental
assessment and monitoring is needed to understand and decide how to mitigate and/or adapt to
the changes and their impacts on society and ecosystems. This letter analyzes the application
of strategic environmental assessment (SEA) and the monitoring, based on environmental
observations, that should be part of SEA, elucidates main gaps in both, and proposes an
overarching SEA framework to systematically link and improve both with focus on the rapidly
changing Arctic region. Shortcomings in the monitoring of environmental change are
concretized by examples of main gaps in the observations of Arctic hydroclimatic changes.
For relevant identiﬁcation and efﬁcient reduction of such gaps and remaining uncertainties
under typical conditions of limited monitoring resources, the proposed overarching framework
for SEA application includes components for explicit gap/uncertainty handling and
monitoring, systematically integrated within all steps of the SEA process. The framework
further links to adaptive governance, which should explicitly consider key knowledge and
information gaps that are identiﬁed through and must be handled in the SEA process, and
accordingly (re)formulate and promote necessary new or modiﬁed monitoring objectives for
bridging these gaps.
Keywords: Arctic, strategic environmental assessment, hydroclimatic change, climate change,
environmental change, environmental observation, monitoring, adaptive governance,
adaptation, monitoring gaps, uncertainty

1. Introduction

and future environmental changes in the Arctic, their
impacts on society and ecosystems, and to decide on
appropriate change mitigation and adaptation strategies and
measures (UNEP 2007, Koivurova 2008, Casper 2009).
With regard to policy and practice of environmental
assessment, all Arctic states have in principle established
national environmental assessment systems, and some
have also signed international treaties on transboundary
environmental assessment. Koivurova (2008), however,

Systems for environmental assessment and environmental
monitoring are needed to understand the large ongoing
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argues that the environmental assessment implementation
varies considerably among Arctic states, is insufﬁciently
applied across the region, and poorly considers speciﬁc Arctic
characteristics.
With environmental monitoring, we refer to the
ability to detect, understand and evaluate changes in the
physical environment, within the framework of environmental
assessment. Such monitoring in turn fundamentally relies
on actual observations of the environment. Monitoring is
explicitly recognized as a critical component of strategic
environmental assessment (SEA) in relevant scientiﬁc
literature (Thérivel and Partidário 1996, Partidário and Fischer
2004, Persson and Nilsson 2007) as well as in concrete
SEA conceptualization and implementation, such as the
European Union (EU) SEA Directive on the assessment of the
effects of certain plans and programmes on the environment
(OJEC 2001). SEA differs from environmental impact
assessment (EIA) in that EIA regards individual projects
(Wood 2003) while SEA regards higher-level development
initiatives, i.e., overarching policies, plans and programmes
(João 2005). Environmental monitoring has further been a
fundamental component of SEA since its initial development
stages (Lee and Walsh 1992, Thérivel and Partidário 1996),
explicitly recognized as a good SEA practice principle
(IAIA 2002) and an essential SEA tool for accountability
and learning (Persson and Nilsson 2007). Legal provisions
established in the EU SEA directive (OJEC 2001) and in
several countries (Partidário and Fischer 2004) also formally
require environmental monitoring within SEA. However,
despite legal requirements and overall recognition of the
importance of environmental monitoring in SEA, reporting
or communication of SEA monitoring results are found to be
absent in practice (Gacheciladze et al 2009, Lundberg et al
2010).
With regard to environmental changes that should
be monitored as a main component of SEA application,
water-related changes are essential for water and food
security (Oki and Kanae 2006), environmental ﬂows (Tharme
2003), and because water is a key integrating and change
propagating-regulating factor for various other environmental
changes. For example, water ﬂow changes relate closely to
changes in climate and in human land-use and water-use
(Jarsjö et al 2012, Destouni et al 2013). Furthermore, water
quality changes follow from activities in different human
sectors, such as: agriculture (Basu et al 2010); mining (Banks
et al 1997), waste disposal (Rosqvist and Destouni 2000); and
several combined industrial and household activities (Baresel
and Destouni 2005) along with climate change (Darracq
et al 2005). Both water ﬂow and water quality changes can
in turn also affect climate change (Destouni and Darracq
2009, Destouni et al 2010a) and ecosystems (Poff et al
1997, Poff and Zimmerman 2010). These examples also
highlight that observation systems must be in place in order
for environmental monitoring to be feasible.
Such water and water-related changes, in the following
referred to as hydroclimatic changes, are not least important in
the rapidly changing Arctic region, where they are among the
most recognized Arctic indications of environmental change.

They include, for instance, increasing river ﬂows (Peterson
et al 2002, 2006, McClelland et al 2006, Shiklomanov and
Lammers 2009, Overeem and Syvitski 2010) and increased
(Smith et al 2007) or changed seasonality (Frampton et al
2011, 2013) of the groundwater contribution to those ﬂows,
in addition to increased mass loss from glaciers (Kaser
et al 2006, Gardner et al 2011), permafrost degradation
(Hinzman et al 2005, Lyon and Destouni 2010, White et al
2007, Brutsaert and Hiyama 2012), shorter extent of snow
cover season (Brown et al 2010, Callaghan et al 2011) and
water-related ecosystem shifts in the Arctic landscape (Smol
et al 2005, Karlsson et al 2011). Various water changes
have also been identiﬁed as key indicators for Arctic food
and water security (Nilsson and Evengård 2013, Nilsson
et al 2013). However, with regard to the observation systems
that are needed to monitor such important hydroclimatic
changes in the Arctic, research shows decline and key
deﬁciencies (Lammers et al 2001, Shiklomanov et al 2002).
Particular gaps are for example found for observations of
hydrochemistry in Arctic rivers (Bring and Destouni 2009),
and for Arctic areas where ecological regime shifts have
already occurred (Karlsson et al 2011) and future climate
change is expected to be most severe (Bring and Destouni
2011, 2013).
With regard to the rapidly changing Arctic system,
there are thus gaps in both the implementation of SEA
(Koivurova 2008) and the observation systems required for
the environmental change monitoring that should be part
of that implementation. Furthermore, the literature proposes
different approaches to required SEA monitoring (Partidário
and Fischer 2004). As a starting step to address the inherent
complexity in strategic decision-making and to systematically
monitor its effects, Partidário and Arts (2005) articulate
key monitoring concepts in a multi-track approach to SEA
monitoring. Cherp et al (2011) build on this approach
and integrate key elements of SEA ex post evaluation and
management of strategic initiatives. Additionally, Persson
and Nilsson (2007) suggest principles for SEA monitoring,
emphasizing, among other issues, the importance of deciding
if and when to link SEA monitoring with observation systems.
Nilsson et al (2009) further introduce an analytical tool
kit for SEA monitoring, proposed to serve as a systematic
stand-alone monitoring framework. Moreover, Lundberg et al
(2010) suggest how SEA monitoring processes can be
linked to SEA processes for regional transport infrastructure
plans, while Wallgren et al (2011) proposes how SEA
monitoring can link to planning and programming processes,
and Gacheciladze-Bozhesku (2012) explores the integration
of stakeholder participation in SEA monitoring.
However, despite growing research on and application
of strategic approaches to SEA (Azcárate and Balfors
2009, Partidário and Coutinho 2011, Teigão dos Santos
and Partidário 2011, Azcárate and Balfors 2013, Partidário
and Gomes 2013), project-based EIA-type of approaches
still dominate SEA practice, with conspicuously missing
strategic frameworks for the uncertainty monitoring that is
needed to manage unexpected effects, address situations of
uncertainty, and link to adaptive management (Partidário and
2
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limited literature on the subject and a general lack of practical
application experiences (Partidário and Arts 2005).
Empirical evidence of SEA monitoring application, for
instance in England, Germany and Canada, shows that the
identiﬁcation and evaluation of unforeseen, emerging and
external issues have not been a focal point in SEA monitoring
(Hanusch and Glasson 2008, Gacheciladze et al 2009).
Moreover, in their studies of different regional planning
schemes in Sweden, both Lundberg et al (2010) and
Wallgren et al (2011) found that monitoring was limited to
controlling if measures set out in strategic initiatives were
implemented, completely overlooking the observations of
the actual measured impacts on the physical environment.
Overall, a lack of methodological application and formalized
routines for monitoring and evaluating the effects of strategic
initiatives has been found in the studies of concrete SEA
monitoring applications (Gacheciladze et al 2009, Lundberg
et al 2010, Wallgren et al 2011).
An additional issue that has been poorly considered in
both SEA theory and practice is that of whether and how
to link SEA monitoring with existing observation systems
(Gacheciladze-Bozhesku and Fischer 2012). Linking SEA
monitoring with existing observation systems is for instance
recommended in the EU SEA Directive, stating that: ‘existing
monitoring systems may be used if appropriate, with a view
to avoiding duplication of monitoring’ (OJEC 2001). As
information availability is fundamental, and collecting such
information and data requires considerable amounts of time,
effort and investment, SEA monitoring should clearly make
best possible use of already existing observation systems
(Partidário and Fischer 2004). This means that there is
a separation of responsibilities, with existing observation
systems often operated and funded by long-term government
programmes and agencies, whereas the direct interpretation of
these observations and monitoring changes related to speciﬁc
plans, programmes or policies rests with the institutional
body that coordinates the corresponding SEA process.
However, guidance on how these systems can and should
be effectively connected to SEA monitoring is lacking, and
various limitations and challenges exist in practice.
For instance, the available environmental observation
system in Sweden is only weakly linked to the monitoring
of strategic initiative effects due to analytical, organizational
and institutional barriers (Wallgren et al 2011). In England
and Germany, where SEA monitoring is based on existing
environmental observation systems, it has further been
found that available observation systems do not cover
the information needs of SEA monitoring and that there
are problems with data collection frequencies, scales and
compatibilities (Hanusch and Glasson 2008). Also in Canada,
similar challenges of linking SEA monitoring with existing
environmental observations were found, for instance, in the
forest sector due to inconsistencies between existing industry
and government observing systems (Gacheciladze et al 2009).

Fischer 2004, Partidário 2009). This letter focuses on such
strategic gaps in SEA application for the rapidly changing,
transboundary Arctic region, with particular regard to actual
environmental observation systems in the region and their
links to strategic uncertainty monitoring in regional SEA
application. Based on a concrete gap analysis for the Arctic,
the letter proposes an overarching framework for systematic
consideration of available environmental observations and
remaining key uncertainties in regional SEA application
and monitoring. The framework departs from the EU
SEA Directive as a model basis for introducing necessary
strategic connections between SEA uncertainty monitoring
and environmental observations, with the aim to improve
both the regional SEA application and the environmental
observation systems across the Arctic.
In the following, section 2 extends ﬁrst the above general
background and gap analysis for SEA and environmental
monitoring (2.1), and continues with the corresponding
speciﬁc background and gap analysis for the Arctic region
(2.2). Section 3 outlines and discusses the proposed
overarching framework for systematically linking and
improving SEA application and environmental monitoring in
the Arctic, and section 4 summarizes main conclusions from
the study.

2. SEA and environmental monitoring
2.1. General background and gap analysis
Initial SEA development took place in the USA under the
1969 National Environmental Protection Act (NEPA) for
strategic initiative assessment beyond the project-focused EIA
(Glasson et al 2003). Since NEPA, SEA has been regulated in
the legal systems of many countries (Fischer 2007), different
approaches to SEA have been developed (Verheem and Tonk
2000), and SEA application has increased worldwide due to
its promotion by international organizations such as the World
Bank, Regional Development Banks, the United Nations and
the European Union (Dalal-Clayton and Sadler 2005).
In Europe, discussions on the need of regulating
environmental assessments of strategic initiatives started
as early as 1975 (Thérivel 2004), with the EU SEA
Directive (OJEC 2001) being a main current result of the
further development after these early discussions. The SEA
Directive is a procedural provision aiming to harmonize SEA
processes in member countries. In particular, the monitoring
requirements in the EU SEA Directive differ from those in
the EU EIA Directive (OJEC 1985) where monitoring is not
mandatory. However, even the SEA monitoring requirements
are considered to be vague and minimum-level requirements
(Partidário and Fischer 2004) that fail to provide concrete
guidance on how to organize monitoring, carry out scoping
for monitoring, and establish causality relations to monitored
environmental impacts (Persson and Nilsson 2007, Hanusch
and Glasson 2008). Perhaps as a consequence of vagueness
and concretization failure, despite the explicit recognition and
acceptance of the importance of monitoring in SEA, there is

2.2. Arctic background and gap analysis
All Arctic states, that is to say Finland, Sweden, Norway,
Denmark (including Greenland and the Faroe Islands),
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Iceland, Canada, the United States of America, and the
Russian Federation, have adopted EIA and SEA provisions
in their national legal systems (Koivurova 2008). As EU
member states, Sweden and Finland have also adopted
the environmental assessment requirements of the EU SEA
Directive (OJEC 2001); Norway and Iceland have done the
same even though they remain outside the EU. Greenland
(Denmark) adopted its own environmental assessment
regulations, Canada established SEA provisions through
Cabinet Decisions, USA regulated SEA in its 1969 NEPA,
and the Russian Federation established SEA-like provisions
under its SER/OVO system (Wood 2003, Dalal-Clayton and
Sadler 2005, Koivurova 2008).
In theory, by having adopted regulations for SEA in
their national legal systems, Arctic states are obligated to
carry out environmental assessments for overarching policies,
plans and programmes that could potentially harm their Arctic
environments. However, the established SEA legal systems
vary among Arctic countries, as does also concrete SEA
application (Koivurova 2008).
Through the Espoo Convention, the Arctic states agreed
already in 1991 to carry out EIA on planned development
projects taking place in transboundary contexts (UNECE
1991). Furthermore, as stated in Article 2.7 of the Convention,
SEA should be carried out for policies, plans and programmes
in transboundary contexts. However, the use of SEA for
such strategic actions above the individual project level
was here expressed as discretional. Even though a speciﬁc
protocol on SEA has thereafter been added to the Espoo
Convention, and signed by the Arctic states of Norway,
Finland, Sweden and Denmark (UNECE 2003, Koivurova
2008), the implementation of SEA in the Arctic has been
limited by the discretion left to states to decide what are
signiﬁcant impacts (Hildén and Furman 2001, Bastmeijer and
Koivurova 2008). In addition, SEA application limitations
are due to differences in national environmental assessment
systems (Hildén and Furman 2001, Koivurova 2005), needs
for extensive collaboration between countries (Tesli and
Husby 1999), and lack of institutional capacities (Kersten
2009).
With regard to environmental monitoring, it is an
essential part of SEA for revealing, quantifying and following
up the actual reality of historic, through ongoing, to future
environmental variability and change, and the effectiveness
of introduced policies, plans and programmes that aim
speciﬁcally at controlling, mitigating or adapting to such
variability and change. To achieve all this, SEA monitoring
must rely on already available environmental observation
systems, as discussed above in the general section, even
though these systems may be broader and serve also other
information goals than just SEA requirements. Thereby, SEA
monitoring in the Arctic is faced with similar challenges
and uncertainties as the currently operated environmental
observation systems in the Arctic.
With regard to observations of environmental changes in
the Arctic, hydroclimatic changes should be central, including
hydrological, hydrochemical, water-related ecological, and
water management changes, in addition to large-scale climate

change. All of these different aspects of hydroclimatic change
are linked, for instance because both climate change and water
management practices directly affect water ﬂow changes,
which in turn propagate the change effects to and partition
them among different water subsystems (soil moisture,
groundwater, stream networks, lakes, wetlands and snow–ice
subsystems) and associated water ﬂuxes in the landscape
(Bosson et al 2012, Karlsson et al 2012). Moreover, water is
a main carrier of different constituents (dissolved tracers and
other chemicals, sediments, colloids), and the spatiotemporal
concentration and mass-ﬂux variability of these depend on
the ﬂuxes and partitioning of water (Cvetkovic et al 2012),
in addition to the distribution of waterborne source inputs
(Destouni et al 2010b) through the landscape. Changes to
water in the landscape, and in the ﬂuxes and concentrations
of its constituents in turn affect Arctic ecosystems (Karlsson
et al 2011), the Arctic Ocean (Cauwet and Sidorov 1996,
Amon and Meon 2004, Dyurgerov et al 2010), and Arctic food
and water security (Nilsson and Evengård 2013, Nilsson et al
2013).
In spite of such key roles for water in the landscape
in multiple environmental changes, its observation in the
Arctic has large gaps (Lammers et al 2001, Shiklomanov
et al 2002, Hinzman et al 2005, Walsh et al 2005, ArcticHYDRA consortium 2010), particularly regarding water
chemistry (Bring and Destouni 2009) and hydrologically
mediated ecological regime shifts (Karlsson et al 2011).
Arctic hydrological observations have also declined the
most, and is most deﬁcient, in areas where future climate
changes are expected to be the most severe (Bring and
Destouni 2011, 2013). International assessments of the
status of transboundary water management, latest in the
Second Assessment of Transboundary Rivers, Lakes and
Groundwaters (UNECE 2011), have further pointed out a
lack of relevant water and water quality observations in
Eastern Europe and Central Asia, which are parts of the
pan-Arctic drainage basin. Furthermore, a global survey of
UN-related international initiatives and programmes for water
observations (FAO 2006), identiﬁed key problems of data
quality, irregular data updates, limited data accessibility and
data fragmentation, several of which also apply to the Arctic.
With particular regard to Arctic food and water security, an
international assessment has also recently called for urgent
initiation of observations that underlie several, currently
unmonitored, freshwater quantity and quality indicators in the
Arctic (Nilsson and Evengård 2013, Nilsson et al 2013).

3. Linking and improving Arctic SEA application
and environmental monitoring
We have in the above section identiﬁed and exempliﬁed
main gaps and limitations, which imply major improvement
needs and challenges for both SEA application and relevant
observations and monitoring of environmental change in the
Arctic. Increased interest in the Arctic region is beginning to
partly address these challenges. A main focal point for efforts
to coordinate monitoring and assessment activities is then
the Arctic Monitoring and Assessment Programme (AMAP),
4

J Azcárate et al

Environ. Res. Lett. 8 (2013) 044033

Figure 1. SEA adaptive governance framework for gap/uncertainty handling and environmental monitoring linked to observation systems.

are needed for which information goals should be prioritized
for ﬁrst fulﬁlment with limited observation system resources,
along with a transparent basis for such decision-making.
We here propose that such a transparent and participatory
decision-making basis can and should be developed as
integral part of the SEA process, which has potential to
link and improve both SEA application and environmental
monitoring in the Arctic. We depart then from the EU SEA
Directive as a starting model for achieving such connection.
With regard to environmental monitoring, Article 10 of the
SEA Directive states that ‘Member states shall monitor the
signiﬁcant environmental effects of the implementation of
plans and programmes, inter alia, to identify at an early stage
unforeseen effects, and to be able to undertake appropriate
remedial action’ (OJEC 2001). SEA should further include
the following main steps: screening, scoping, reporting,
consulting and decision-making, in addition to monitoring
(Wood 2003, Thérivel 2004).
The aim of the screening step is to determine the
need to carry out an SEA for a strategic initiative, i.e. for
an overarching national or international policy, plan or
programme. Scoping deals with establishing the issues and
the level of detail that should be addressed in the SEA for
such a strategic initiative; the scope and level of detail of
the SEA must be consulted with relevant authorities, as one
consulting step. Reporting produces a written environmental
assessment report that must also be reviewed in a consulting
step by relevant authorities and the public. Additionally,
the comments made by the consulted authorities and public
should be included in the environmental assessment report
with an account given as to how these comments inﬂuenced
the decision-making on the assessed strategic initiative.
Figure 1 illustrates the SEA process ﬂow and the place of the
different steps within it.
The monitoring requirement of the SEA Directive should
further address the signiﬁcant environmental impacts and

established in 1991 and now a programme committee under
the Arctic Council. AMAP was originally established to
implement the Arctic Environmental Protection Strategy
(AEPS), but has now a broader scope and is an umbrella
for a range of programmes and assessments related to Arctic
observations and monitoring. Recent examples of AMAP
assessments include the snow, water, ice and permafrost
in the Arctic (SWIPA) report (AMAP 2011a), and the
assessment of mercury in the Arctic (AMAP 2011b). Under
the umbrella of the Arctic Council and the International Arctic
Science Committee (IASC), an effort at securing commitment
to maintain the capacity of Arctic observation networks
(the SAON process) has also recently been initiated. More
generally within the UN framework, the Federated Water
Monitoring System (FWMS) has been initiated to alleviate the
particular problem of water data fragmentation (FAO 2006),
which is also relevant for the Arctic.
However, even with such coordination initiatives in place,
limited funding in combination with competing information
goals still imply a critical need for prioritization and
optimization of current and future observation systems in the
Arctic. For example, regarding the key hydroclimatic change
observations in the Arctic, Bring and Destouni (2013) have
shown that global climate model (GCM) projections differ
both from each other and from change observations in their
indications of how (e.g., in which direction precipitation
is/will be changing) and which Arctic areas will be most
severely affected by climate change under current conditions
and various future change scenarios. These differences
imply that different observation improvement or optimization
strategies are needed to meet competing information goals
regarding Arctic hydroclimatic change. A rational strategy
to improve observation systems based on the spatiotemporal
severity distribution of hydroclimatic change is thereby
currently not possible just by reconciliation of change
observations and GCM projections. Instead, explicit decisions
5
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results expected from the assessed strategic initiative. If
monitoring is then understood and introduced only as a
last independent step, after decisions have been made, its
function in SEA may be limited to only following up whether
decisions are formally implemented (Lundberg et al 2010,
Wallgren et al 2011). With regard to the actual environmental
change that is affected by the assessed initiative, however,
the example of hydroclimatic change observations shows
that they are deﬁcient, with the major gaps in and
remaining uncertainties from such deﬁcient observations
limiting our ability to monitor actual environmental changes
with some sufﬁcient degree of accuracy and certainty. Such
deﬁciencies apply to ongoing environmental changes, and
even more so to the change development from past to
present or from present to future environmental conditions,
and to the environmental change effects of strategic national
or international initiatives that require SEA application.
Furthermore, because we cannot observe and have not
observed everything everywhere and at every point in
time, the interpretations and implications of data from
even improved environmental observations will always be
subject to some uncertainty and inaccuracy. To systematically
consider, account for, and handle our knowledge gaps and
uncertainties regarding actual environmental changes through
the whole SEA process, uncertainty handling and monitoring
components should be integral and interactive parts of all
(other) steps in SEA application.
Figure 1 illustrates the overarching framework that we
propose for explicit gap–uncertainty handling and monitoring
parts (emphasized with italic and yellow text) within all
the different steps of the SEA process. The gap–uncertainty
handling and monitoring parts include explicit gap and
uncertainty analysis in the screening and scoping steps of
SEA, gap and uncertainty reporting in its reporting step,
and gap and uncertainty communication and discussion in
its consultation step, identifying through the latter also
possible key stakeholder conﬂicts that result from such
remaining gaps and uncertainties, which hinder decision
agreements and could be resolved by improved availability
to observational data and associated uncertainty reduction.
They further include explicit monitoring decisions in the SEA
decision-making step, about whether and which observation
system addition or improvement measures are needed for
potential approval of the assessed strategic initiative after
bridging or reducing remaining critical knowledge gaps and
uncertainties in a new SEA cycle (the ‘No’ pathway in
ﬁgure 1). Moreover, explicit monitoring decisions should also
be part of an adaptive governance process (ﬁgure 1, right).
This should guide and inform the SEA process about main
development and environmental objectives of the assessed
strategic initiative, and main objectives and strategies of
relevance for monitoring prioritization decisions within SEA.
It should further also itself be guided by the SEA result (‘Yes’
or ‘No’ pathway in ﬁgure 1) with regard to new or modiﬁed
monitoring objectives/prioritizations needed for reaching the
environmental objectives of assessed strategic initiatives with
sufﬁcient accuracy and certainty. The yellow beam in ﬁgure 1
particularly illustrates the fundamental role of monitoring and

gap/uncertainty analysis, which must link to actual available
observations of the concerned environment, across all main
steps of the SEA process.
As an example, with regard to the previously identiﬁed
gaps and uncertainties relating to hydroclimatic changes in
the Arctic, consider a policy of changed forestry practices
in a larger transboundary Arctic region. Already for the
scoping step to be fulﬁlled in a satisfactory manner, a gap
and uncertainty analysis is required to indicate possible
critical needs for hydrological–hydrochemical observation
improvements, to both project and follow up the effects of the
new forestry policy on water quantity, quality and interactions
with climate change in the region. Limited observations,
and their inﬂuence on the ability to project and follow up
such policy effects, should further be explicitly presented in
the consultation and reporting steps, and considered in the
decision-making step. In the latter, decisions must be made
on whether the environmental observation systems will be
improved to reduce key knowledge gaps and uncertainties. At
any rate, decision makers must consider remaining gaps and
uncertainties, even after possible observation improvement
measures, as observation limitations may leave open a
wider range of opportunities and risks associated with
different policy options than those apparent from only some
assumed scenario projection without explicit uncertainty
consideration. Furthermore, after implementation of the
assessed policy/plan/programme, environmental observation
systems are key monitoring components for following up the
resulting environmental change effects; especially observation
of actual environmental changes that differ from those
expected in the performed SEA provide then a basis for
policy/plan/programme modiﬁcation by adaptive governance.
We believe that the explicit gap and uncertainty handling
in the proposed framework would improve SEA application
by explicitly showing concrete observation limitations
that are not necessarily related to institutional incapacity,
political reluctance, or similar obstacles to successful SEA
implementation. The shortcomings related to environmental
observation limitations call for action to increase the capacity
to observe the physical environment and systematically
monitor its ongoing changes to reduce key knowledge gaps
and uncertainties, with multiple beneﬁts to be gained from
this also for other sectors of public management. Examples
of the latter may include mitigation of health risks relating
to environmental conditions, and improved reliability of
environmental projections for spatial planning, among other
issues.

4. Conclusions
This letter has analyzed and elucidated critical shortcomings
in the application of SEA, and particularly the environmental
change and related uncertainty monitoring that should be
part of this application, with focus on the rapidly changing
transboundary Arctic region. Shortcomings in environmental
monitoring have here been concretized by examples of
main gaps in the monitoring of Arctic hydroclimatic
changes reported in the scientiﬁc literature. For relevant
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Bastmeijer K and Koivurova T 2008 Theory and Practice of
Transboundary Environmental Impact Assessment ( Leiden:
Brill), (Boston, MA: Martinus Nijhoff Publishers)
Basu N B et al 2010 Nutrient loads exported from managed
catchments reveal emergent biogeochemical stationarity
Geophys. Res. Lett. 37 1–5
Bosson E, Sabel U, Gustafsson L G, Sassner M and Destouni G
2012 Inﬂuences of shifts in climate, landscape, and permafrost
on terrestrial hydrology J. Geophys. Res.: Atmos. 117 1–12
Bring A and Destouni G 2009 Hydrological and hydrochemical
observation status in the pan-Arctic drainage basin Polar Res.
28 327–38
Bring A and Destouni G 2011 Relevance of hydro-climatic change
projection and monitoring for assessment of water cycle
changes in the Arctic Ambio 40 361–9
Bring A and Destouni G 2013 Hydro-climatic changes and their
monitoring in the Arctic: observation-model comparisons and
prioritization options for monitoring development J. Hydrol.
492 273–80
Brown R, Derksen C and Wang L 2010 A multi-data set analysis of
variability and change in Arctic spring snow cover extent
1967–2008 J. Geophys. Res. 115 D16111
Brutsaert W and Hiyama T 2012 The determination of permafrost
thawing trends from long-term streamﬂow measurements with
an application in eastern Siberia J. Geophys. Res. 117 D22110
Callaghan T V et al 2011 The changing face of Arctic snow cover: a
synthesis of observed and projected changes Ambio 40 17–31
Casper K N 2009 Oil and gas development in the Arctic: softening
of ice demands hardening of international law Nat. Resour. J.
49 825–81
Cauwet G and Sidorov I 1996 The biogeochemistry of Lena River:
organic carbon and nutrients distribution Mar. Chem.
53 211–27
Cherp A, Partidário M R and Arts J 2011 From formulation to
implementation: strengthening SEA through follow-up
Handbook of Strategic Environmental Assessment ed S Barry,
R Aschemann, J Dusik, T B Fischer, M R Partidário and
R Verheem (London: Earthscan)
Cvetkovic V, Carstens C, Selroos J O and Destouni G 2012 Water
and solute transport along hydrological pathways Water
Resources Res. 48 1–15
Dalal-Clayton B and Sadler B 2005 Strategic Environmental
Assessment: A Source and Reference Guide to International
Experience (London: Earthscan)
Darracq A, Greffe F, Hannerz F, Destouni G and Cvetkovic V 2005
Nutrient transport scenarios in a changing Stockholm and
Mälaren valley region Water Sci. Technol. 51 31–8
Destouni G, Asokan S M and Jarsjö J 2010a Inland hydro-climatic
interaction: effects of human water use on regional climate
Geophys. Res. Lett. 37 1–6
Destouni G and Darracq A 2009 Nutrient cycling and N2 O
emissions in a changing climate: the subsurface water system
role Environ. Res. Lett. 4 1–7
Destouni G, Jaramillo F and Prieto C 2013 Hydroclimatic shifts
driven by human water use for food and energy production
Nature Clim. Change 3 213–7
Destouni G, Persson K, Prieto C and Jarsjö J 2010b General
quantiﬁcation of catchment-scale nutrient and pollutant
transport through the subsurface to surface and coastal waters
Environ. Sci. Technol. 44 2048–55
Dyurgerov M B, Bring A and Destouni G 2010 Integrated
assessment of changes in freshwater inﬂow to the Arctic Ocean
J. Geophys. Res. 115 D12116
FAO 2006 Water Monitoring: Mapping Existing Global Systems &
Initiatives Last accessed at www.fao.org/nr/water/docs/UNW
MONITORING REPORT.pdf on 10 June 2013
Fischer T B 2007 The Theory and Practice of Strategic
Environmental Assessment. Towards a More Systematic
Approach (London: Earthscan)

identiﬁcation and efﬁcient reduction of such gaps, and of
remaining uncertainties under typical conditions of limited
resources for observation systems and monitoring, we have
proposed explicit gap/uncertainty handling and monitoring
components, systematically integrated within all steps of the
SEA process.
The fate and possible success of various coordination
initiatives for environmental monitoring in the Arctic (such
as AMAP and SAON speciﬁcally for the Arctic, and
the general FWMS with Arctic relevance) may ultimately
depend on the success of implementing such an overarching
SEA framework that systematically links and consistently
pursues clear goals of both environmental assessment and
environmental change observations and monitoring. As
suggested here (ﬁgure 1, right), such a framework also
links to adaptive governance. This should explicitly consider
key knowledge and information gaps that are identiﬁed
through and must be handled in the SEA process, and
accordingly (re)formulate and promote necessary new or
modiﬁed observation objectives for bridging these gaps. The
linked SEA and adaptive governance framework, which has
here been proposed with an Arctic focus, is also relevant and
should be useful for improved SEA and monitoring in other
parts of the world.
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J Azcárate et al

Environ. Res. Lett. 8 (2013) 044033

Frampton A, Painter S and Destouni G 2013 Permafrost degradation
and subsurface ﬂow changes caused by surface warming trends
Hydrogeol. J. 21 271–80
Frampton A, Painter S, Lyon S W and Destouni G 2011
Non-isothermal, three-phase simulations of near-surface ﬂows
in a model permafrost system under seasonal variability and
climate change J. Hydrol. 403 352–9
Gacheciladze M, Noble B F and Bitter B W 2009 Following up in
strategic environmental assessment: a case study of 20-year
forest management planning in Saskatchewan, Canada Impact
Assess. Project Appraisal 27 45–56
Gacheciladze-Bozhesku M 2012 Towards improving strategic
environmental assessment follow-up through stakeholder
participation: a case of the Pasquia–Porcupine forest
management plan, Saskatchewan, Canada J. Environ. Plann.
Manag. 55 1058–74
Gacheciladze-Bozhesku M and Fischer T B 2012 Beneﬁts of and
barriers to SEA follow-up—theory and practice Environ.
Impact Assess. Rev. 34 22–30
Gardner A S, Moholdt G, Wouters B, Wolken G J, Burgess D O,
Sharp M J, Cogley J G, Braun C and Labine C 2011 Sharply
increased mass loss from glaciers and ice caps in the Canadian
Arctic Archipelago Nature 473 357–60
Glasson J, Thérivel R and Chadwick A 2003 Introduction to
Environmental Impact Assessment 2nd edn (London: Spon
Press)
Hanusch M and Glasson J 2008 Much ado about SEA/SA
monitoring: the performance of English regional spatial
strategies, and some German comparisons Environ. Impact
Assess. Rev. 28 601–17
Hildén M and Furman E R 2001 Assessment across borders
Stumbling blocks and options in the practical implementation
of the Espoo onvention Environ. Imapct Assess. Rev. 21 537–51
Hinzman L et al 2005 Evidence and implications of recent climate
change in northern Alaska and other Arctic regions Clim.
Change 72 251–98
IAIA (International Association for Impact Assessment) 2002
Strategic Environmental Assessment: Performance Criteria
(Fargo: IAIA)
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3UDFWLWLRQHUSHUVSHFWLYHVRQFKDOOHQJHVDQGPHDVXUHVIRUJUHHQ
TXDOLWLHVLQWKH6WRFNKROPUHJLRQ

-XDQ$]FDUDWH 6DUD.KRVKNDUDQG%HULW%DOIRUV


D]FDUDWH#NWKVH



'HSDUWPHQWRI6XVWDLQDEOH'HYHORSPHQW(QYLURQPHQWDO6FLHQFHDQG(QJLQHHULQJ.7+5R\DO,QVWLWXWHRI
7HFKQRORJ\6WRFNKROP6:('(1


$ %675$&7 
8UEDQJUHHQDUHDVDQGWKHLUJUHHQTXDOLWLHVDUHLQFUHDVLQJO\EHLQJUHFRJQL]HGDV
LPSRUWDQWIDFWRUVWRUHDFKVXVWDLQDEOHDQGDWWUDFWLYHFLWLHVGXHWRWKHLUSRWHQWLDO
WRSURYLGHDSOXUDOLW\RIVHUYLFHVDQGEHQHILWV'HVSLWHWKLVWKHLQWHJUDWLRQRI
JUHHQ DUHDV DQG JUHHQ TXDOLWLHV LQ XUEDQ SODQQLQJ DQG LPSOHPHQWDWLRQ LV VWLOO
OLPLWHG5HDFKLQJGHQVHHQHUJ\HIILFLHQWDQGLQWHQVHO\XVHGXUEDQDUHDVXVXDOO\
RYHUULGHV WKH SUHVHUYDWLRQ RI JUHHQ DUHDV DQG GHFUHDVHV WKHLU JUHHQ TXDOLWLHV
7KHDLPRIWKLVSDSHULVWRSUHVHQWSUDFWLWLRQHUSHUVSHFWLYHVRQKRZWRDGGUHVV
DQG DVVHVV XUEDQ JUHHQ DUHDV LQ XUEDQ SODQQLQJ DQG KRZ WR GHYHORS JUHHQ
TXDOLWLHVLQWKHFRPSDFWLQJ6WRFNKROPUHJLRQ,QDGGLWLRQWKHSDSHUSUHVHQWVD
SURSRVDO IRU D IUDPHZRUN RQ WKH IRUPXODWLRQ RI VWUDWHJLHV WR LQFOXGH JUHHQ
TXDOLWLHV LQ XUEDQ GHYHORSPHQW 7KH SHUVSHFWLYHV RI SUDFWLWLRQHUV IDFHG ZLWK
WKHFKDOOHQJHWRVLPXOWDQHRXVO\SODQIRUXUEDQGHYHORSPHQWDQGJUHHQTXDOLWLHV
LQWKH6WRFNKROP UHJLRQ DUHFROOHFWHGEDVHGRQLQWHUYLHZVDZRUNVKRS DQG D
FRQWHQW DQDO\VLV DSSURDFK 7KH UHVXOWV LQGLFDWH WKDW JUHHQ TXDOLWLHV LQ XUEDQ
GHYHORSPHQW FRXOG EH HQKDQFHG E\ VHWWLQJ D VWUDWHJLF GLUHFWLRQ IRU JUHHQ
TXDOLWLHV EHWWHU XQGHUVWDQGLQJ ORFDO SODQQLQJ FRQWH[WV PDNLQJ NQRZOHGJH RQ
JUHHQ TXDOLWLHV RSHUDEOH DQG E\ VWUXFWXULQJ VWUDWHJLF GLDORJXHV RQ JUHHQ
TXDOLWLHV $V D PHDQV WR LQFUHDVH WKH FRQVLGHUDWLRQ RI WKHVH DVSHFWV LQ XUEDQ
SODQQLQJ DW GLIIHUHQW VFDOHV HQDEOH WKH IRUPXODWLRQ RI VWUDWHJLHV IRU JUHHQ
TXDOLWLHVDQGDVVHVVFLW\FRPSDFWLRQDFWLYLWLHVDVWUDWHJLFHQYLURQPHQWDODVVHVV
PHQWIUDPHZRUNIRFXVLQJRQJUHHQTXDOLWLHVLVSURSRVHG
.H\ZRUGV*UHHQDUHDV*UHHQTXDOLWLHV8UEDQSODQQLQJ&LW\
FRPSDFWLRQ'LDORJXH6WUDWHJLFHQYLURQPHQWDODVVHVVPHQW

  , 1752'8&7, 21 

XUEDQ JUHHQ DUHDV DUH LQFUHDVLQJO\ EHLQJ
FRQVLGHUHGDNH\DVSHFWIRUFLW\VXVWDLQDELOLW\
DQG DWWUDFWLYHQHVV 'RXJODV DQG 5DYHWV
 3LFNHWW HW DO  .DELVFK HW DO
  DQG DQ LPSRUWDQW LVVXH WR DGGUHVV LQ
FLWLHV H[SHULHQFLQJ SRSXODWLRQ DQG FRPSDF
WLRQ LQFUHDVHV -LP  -DPHV HWDO  
0RUHRYHU WKH SUHVHQFH RI JUHHQ DUHDV DQG
WKHLU SURYLGHG VHUYLFHV LQ DQG DURXQG FLWLHV

,Q XUEDQ SODQQLQJ JUHHQ DUHDV KDYH WUD
GLWLRQDOO\ EHHQ XVHG WR FRQQHFW XUEDQ DUHDV
ZLWK WKHLU VXEXUEV DQG UXUDO DUHDV 6DQG
VWU|P  &ROGLQJ   5HFHQWO\ JUHHQ
DUHDV ORFDWHG LQ FLWLHV KDYH EHHQ JLYHQ
LQFUHDVHG LPSRUWDQFH GXH WR WKHLU UROH DV
SURYLGHUV RI VHUYLFHV DQG EHQHILWV %ROXQG
DQG +XQKDPPDU   'XH WR WKLV UROH



3UDFWLWLRQHUSHUVSHFWLYHVRQFKDOOHQJHVDQGPHDVXUHVIRUJUHHQTXDOLWLHVLQWKH6WRFNKROPUHJLRQ




LV JDLQLQJ LQFUHDVHG VXSSRUW IURP XUEDQ
GZHOOHUV 'H5LGGHUHWDO 
+RZHYHUGHVSLWHWKHUHFRJQL]HGLPSRUWDQFH
RI JUHHQ DUHDV DQG WKHLU VHUYLFHV IRU FLW\
GHYHORSPHQW WKHLU LQWHJUDWLRQ LQ XUEDQ
SODQQLQJ LV VWLOO OLPLWHG :LONLQVRQ 
+DDVH HW DO  .DELVFK HW DO   ,Q
SDUWLFXODU LQ FRPSDFWLQJ FLWLHV DV JUHHQ
DUHDVDQGWKHLUVHUYLFHVWHQGWREHQHJOHFWHG
DQG WHQG WR GHFUHDVH -LP  /LQ DQG
<DQJ  +RIVWDG   2QH UHDVRQ IRU
WKLVLVWKDWWKHYDOXHRIJUHHQDUHDVDQGWKHLU
VHUYLFHVLVJLYHQWRROLWWOHZHLJKWDQGQRWDOO
GLPHQVLRQVRIYDOXHDUHLQFOXGHGLQSODQQLQJ
DQG GHFLVLRQ PDNLQJ &RVWDQ]D HW DO 
&KDQHWDO 
$Q LQFUHDVH RI NQRZOHGJH DQG
XQGHUVWDQGLQJ RQ KRZ WKH ELRSK\VLFDO DQG
KXPDQ SURFHVVHV LQ XUEDQ VHWWLQJV LQWHUDFW
ZLWK HDFK RWKHU DFURVV PXOWLSOH VSDWLDO DQG
WHPSRUDOVFDOHVFRXOGHQDEOHUHFRJQL]LQJWKH
YDOXH RI JUHHQ DUHDV DQG WKHLU VHUYLFHV LQ
XUEDQ SODQQLQJ 3LFNHWW HW DO   0RUH
VSHFLILFDOO\DVWKHVHUYLFHVWKDWDUHSURYLGHG
E\JUHHQDUHDVGHSHQGRQWKHLUTXDOLWLHVWKDW
LV ERWK JUHHQ DUHD SURSHUWLHV VL]H ORFDWLRQ
DQG KDELWDW W\SH FRPSRVLWLRQ DQG TXDOLW\ 
DQG SRWHQWLDO FDSDFLW\ WR GHOLYHU VHUYLFHV 
%DVWLDQ HW DO   VWXG\LQJ KRZ JUHHQ
TXDOLWLHV DUH DIIHFWHG E\ GLIIHUHQW ODQG XVH
LQWHUYHQWLRQV LQFUHDVH NQRZOHGJH RQ JUHHQ
DUHDV DQG HQDEOH D JURXQGHG DQDO\VLV RI WKH
LPSDFWV RI DOWHUQDWLYH XUEDQ GHYHORSPHQWV
LQSODQQLQJ
*UHHQ DUHD SUR[LPLW\ WR XUEDQ GZHOOHUV
FRKHUHQFH DQG VXIILFLHQW VL]H YDULDWLRQ DQG
DGHTXDWHPDLQWHQDQFHDUHTXDOLWLHVWKDWKDYH
EHHQ LGHQWLILHG LQ WKH OLWHUDWXUH DV EHLQJ
LPSRUWDQW IRU WKH SURYLVLRQ RI JUHHQ DUHD
VHUYLFHVLQFRPSDFWLQJFLWLHV -DQVVRQ 
7KLV NQRZOHGJH IDFLOLWDWHV WKH LGHQWLILFDWLRQ
RI XUEDQ GHYHORSPHQW DOWHUQDWLYHV WKDW
PLQLPL]H WKH LPSDFW RQ WKHVH TXDOLWLHV DQG
HQKDQFH WKH FRQVLGHUDWLRQ RI JUHHQ DUHDV
DQGWKHLUVHUYLFHVLQXUEDQSODQQLQJ,QDGGL
WLRQSRVVLEOHZD\VWRDFKLHYHFLW\FRPSDFW
WLRQ DQG PDLQWDLQ DQGRU GHYHORS JUHHQ
TXDOLWLHV QHHG WR EH VWXGLHG ZKLFK LV DQ
LPSRUWDQW SDUW RI LQFOXGLQJ DQG HQKDQFLQJ




JUHHQ DUHDV DQG WKHLU VHUYLFHV LQ XUEDQ
SODQQLQJ +RVWHWOHUHWDO 6SHFLILFDOO\
VWXG\LQJ WKH SHUFHSWLRQV RI SUDFWLWLRQHUV
WKDW KDYH WR VLPXOWDQHRXVO\ SODQ IRU XUEDQ
FRPSDFWLRQ DQG HQKDQFH XUEDQ JUHHQ TXDO
LWLHV DUH YDOXDEOH WR JDLQ LQVLJKWV RQ KRZ
JUHHQ TXDOLWLHV DUH FRQVLGHUHG DQG DVVHVVHG
LQ XUEDQ SODQQLQJ 0RUHRYHU E\ VWXG\LQJ
VXFK SUDFWLWLRQHU SHUVSHFWLYHV LW PD\ EH
SRVVLEOH WR JDLQ LQVLJKWV RQ PHDVXUHV WR
DGGUHVVFRQIOLFWVIRUJUHHQTXDOLWLHVLQFRP
SDFWLQJFLWLHV
)RU WKHVH UHDVRQV D UHVHDUFK VWXG\ ZDV
GHVLJQHG WR JDLQ NQRZOHGJH IURP SUDFWL
WLRQHUV RQ KRZ WR HQKDQFH WKH LQFOXVLRQ RI
JUHHQ TXDOLWLHV LQ XUEDQ SODQQLQJ 6SHFL
ILFDOO\ WKH VWXG\ DLPHG WR DQVZHU WKH
UHVHDUFKTXHVWLRQVRI L ZKDWFKDOOHQJHVDUH
HQFRXQWHUHG ZKHQ DWWHPSWLQJ WR LQFOXGH
JUHHQ TXDOLWLHV LQ XUEDQ GHYHORSPHQW ZKHQ
FRPSDFWLQJWKHFLW\"$QG LL ZKDWPHDVXUHV
DQGVWUDWHJLHVDUHFDUULHGRXWWRSUHVHUYHDQG
FUHDWHJUHHQTXDOLWLHVLQXUEDQSODQQLQJ"
7RDQVZHUWKHVHUHVHDUFKTXHVWLRQVDTXDOL
WDWLYHUHVHDUFKVWUDWHJ\EDVHGRQH[SORUDWLYH
LQWHUYLHZVDZRUNVKRSDQGFRQWHQWDQDO\VLV
ZDV FDUULHG RXW WR FROOHFW DQG DQDO\VH WKH
SHUVSHFWLYHV RI DFWLYHO\ LQYROYHG SUDFWL
WLRQHUV LQ WKH SODQQLQJ DQG LPSOHPHQWDWLRQ
RI FLW\ FRPSDFWLRQ DFWLYLWLHV WDNLQJ SODFH DW
YDULRXVORFDWLRQVLQWKH6WRFNKROPUHJLRQ
7KH DLP RI WKLV SDSHU LV WR SUHVHQW SUDF
WLWLRQHUSHUVSHFWLYHVRQKRZWRDGGUHVV DQG
DVVHVV XUEDQ JUHHQ DUHDV LQ XUEDQ SODQQLQJ
DQG KRZ WR GHYHORS JUHHQ TXDOLWLHV LQ WKH
FRPSDFWLQJ 6WRFNKROP UHJLRQ 0RUHRYHU
EDVHG RQ WKH FROOHFWHG SUDFWLWLRQHU SHUVSHF
WLYHV WKH SDSHU SUHVHQWV D SURSRVDO XVLQJ
VWUDWHJLFHQYLURQPHQWDODVVHVVPHQW 6($ DV
D SODQQLQJ VXSSRUW LQVWUXPHQW WR IXUWKHU
GLVFXVVLRQ DQG FROODERUDWLRQ IRU WKH IRUPX
ODWLRQ RI VWUDWHJLHV WR LQWHJUDWH JUHHQ TXDO
LWLHVLQFRPSDFWLQJFLWLHV

  6 78'<$5($ 
7KHVWXG\DUHDIRUWKLVUHVHDUFKLVFRPSRVHG
RI VHYHUDO PXQLFLSDOLWLHV ORFDWHG ZLWKLQ WKH
ZLGHU 6WRFNKROP UHJLRQ ,W LQFOXGHV WKH
6WRFNKROP /LGLQJ| DQG 1DFND PXQLFLSDOL


6XEPLWWHG0D\




WLHV DV ZHOO DV WKH +DQLQJH +XGGLQJH DQG
7\UHV| PXQLFLSDOLWLHV WKDW DUH SDUW RI WKH
6|GHUW|UQ DUHD )LJXUH   7KH VWXG\ DUHD LV
LQFOXGHG LQ WKH 6WRFNKROP &RXQW\ RQH RI
6ZHGHQ·VGHQVHVWDQG IDVWHVWJURZLQJFRXQ
WLHVWKDWVWLOORIIHUVYDU\LQJJUHHQODQGVFDSHV
VXFK DV ODUJH IRUHVWHG DUHDV DQG RSHQ DJUL
FXOWXUDO DUHDV WKDW UHVSHFWLYHO\ DFFRXQW IRU
DQGSHUFHQWRIWKHODQGDUHD 6WDWLVWLFV
6ZHGHQ 
7KH 6WRFNKROP &RXQW\ DQG LWV XUEDQ DUHDV
DUHFRQVLGHUHGWRSURYLGHDKLJKFRYHUDJHLQ
JUHHQ DUHDV (OPTYLVW HW DO  &ROGLQJ
  8UEDQ UHVLGHQWV LQ WKH FRXQW\ KDYH
DFFHVV WR LQWHUFRQQHFWHG JUHHQ DUHDV ZKLFK

FRPSRVHWHQJUHHQZHGJHVWKDWVWUHWFKIURP
WKH UHJLRQ·V UXUDOXUEDQ IULQJH WR WKH FHQWUH
RI 6WRFNKROP &LW\ 2IILFH RI 5HJLRQDO
3ODQQLQJ DQG 8UEDQ 7UDQVSRUWDWLRQ
25387   0RUHRYHU XUEDQ UHVLGHQWV
FDQDFFHVVDWDFORVHGLVWDQFHRWKHUW\SHVRI
JUHHQ DUHDV VXFK DV QDWXUH UHVHUYHV FLW\
SDUNVDQGQDWXUDOVKRUHOLQHVDVZHOODVSUL
YDWH JDUGHQV DQG DOORWPHQW JDUGHQV WKDW
SURYLGH RSSRUWXQLWLHV IRU ELRGLYHUVLW\ DQG
JUHHQ TXDOLWLHV LQ WKH XUEDQ UHJLRQ %DUWKHO
HWDO&ROGLQJHWDO 
+RZHYHU WKHVH JUHHQ DUHDV DUH DIIHFWHG E\
FRQWLQXRXV DQG UDSLG XUEDQL]DWLRQ %ROXQG
DQG +XQKDPPDU  0|UWEHUJ 

)LJXUH7KHVWXG\DUHDORFDWHGZLWKLQWKH6WRFNKROP
&RXQW\6ZHGHQ 6RXUFH/DQWPlWHULHW 
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%RUJVWU|P  &ROGLQJ   3RSXODWLRQ
JURZWK LQ WKH UHJLRQ KDV EHHQ HVWLPDWHG WR
EH DV PXFK DV  WR  QHZ
KRXVHKROGVXQWLO 25387 
7R PDQDJH WKLV SRSXODWLRQ LQFUHDVH DQG LWV
DVVRFLDWHG XUEDQL]DWLRQ SUHVVXUHV GHQVLI\
FDWLRQRIH[LVWLQJEXLOWXSDUHDVLVSURSRVHG
HJ LQ QLQH UHJLRQDO FRUHV VRPH RI ZKLFK
ZLOO EH VWUHQJWKHQHG ZLWK DGGLWLRQDO WUDQV
SRUWLQIUDVWUXFWXUH 25387 
7KH FHQWUDO UHJLRQDO FRUH WKDW LV SODQQHG WR
EHLQWHQVLYHO\FRPSDFWHGDIIHFWVIRXUGLIIHU
HQW PXQLFLSDOLWLHV ZKLFK LQFOXGHV 6WRFN
KROP DQG 1DFND 0RUHRYHU IRXU UHJLRQDO
FRUHV DUHORFDWHGLQWKH6|GHUW|UQDUHDRQH
ZLWKLQ WKH +DQLQJH PXQLFLSDOLW\ DQG WZR
ZLWKLQWKH+XGGLQJHPXQLFLSDOLW\
$V WKHUH LV D ULVN WKDW WKH SODQQHG XUEDQ
GHYHORSPHQWV FRXOG QHJDWLYHO\ LPSDFW WKH
JUHHQ DUHDV DQG WKHLU SURYLVLRQ RI VHUYLFHV
ZLWKLQ WKH VHOHFWHG UHJLRQDO FRUHV WKHVH
RIIHU DQ RSSRUWXQLW\ WR DQDO\VH KRZ JUHHQ
DUHDV DUH DGGUHVVHG DQG DVVHVVHG LQ D
FRPSDFWLQJ FLW\ VHWWLQJ 0RUHRYHU WR H[
SORUH GLIIHUHQW DSSURDFKHV WKDW FRXOG FRQ
WULEXWH WR VLPXOWDQHRXVO\ UHDFK XUEDQ FRP
SDFWLRQDQGJUHHQTXDOLW\REMHFWLYHV

   0 (7+ 2'6 

$ TXDOLWDWLYH UHVHDUFK VWUDWHJ\ EDVHG RQ
H[SORUDWLYH LQWHUYLHZV D ZRUNVKRS DQG D
FRQWHQW DQDO\VLV DSSURDFK ZDV XVHG WR
FROOHFW DQG DQDO\]H SUDFWLWLRQHU SHUVSHFWLYHV
RQFRQIOLFWVDQGPHDVXUHVIRUJUHHQDUHDDQG
JUHHQ TXDOLW\ LQFOXVLRQ LQ WKH 6WRFNKROP
UHJLRQ )LJXUH 7KHH[SORUDWLYHLQWHUYLHZV
DQG ZRUNVKRS ZHUH GHVLJQHG XVLQJ WKH
UHVHDUFK TXHVWLRQV DV D ZD\ WR FROOHFW DQG
HQKDQFH IRFXVHG GLDORJXH DQG NQRZOHGJH
VKDULQJ DPRQJVW D YDULHW\ RI SUDFWLWLRQHUV
DFWLYHO\ LQYROYHG LQ XUEDQ SODQQLQJ DW
GLIIHUHQW VFDOHV LQ WKH 6WRFNKROP UHJLRQ
2QFHFROOHFWHGWKHSUDFWLWLRQHUSHUVSHFWLYHV
ZHUH FDWHJRUL]HG DQG DQDO\]HG XVLQJ D
FRQWHQWDQDO\VLVDSSURDFKWRGHULYHSDWWHUQV
RI PHDQLQJ IURP ZKLFK VXJJHVWLRQV ZHUH
GUDZQ RQ ZD\V WR LQFOXGH JUHHQ DUHDV DQG
WKHLUTXDOLWLHVLQFRPSDFWLQJFLWLHV






([SORUDWLYHLQWHUYLHZV
([SORUDWLYH LQWHUYLHZV ZHUH XVHG WR LQWHU
YLHZ SUDFWLWLRQHUV 7KLV LQWHUYLHZ IRUPDW
ZDV FKRVHQ EHFDXVH LW SURPRWHV RSHQ FRQ
YHUVDWLRQ DV D EDVLV WR REWDLQ NQRZOHGJH
.YDOH DQG %ULQNPDQQ   7KH H[SORU
DWLYH LQWHUYLHZV ZHUH VWUXFWXUHG XVLQJ DQ
DGDSWDEOH KLHUDUFK\ RI GLVFXVVLRQ TXHVWLRQV
WKDW DOORZHG IRU YDU\LQJ TXHVWLRQ VHTXHQFHV
%U\PDQ   DQG SURYLGHG LQWHUYLHZHHV
ZLWK IOH[LELOLW\ WR RSHQO\ HODERUDWH RQ LP
SRUWDQWLVVXHV *LOOHWDO 
7ZR GLVFXVVLRQ TXHVWLRQ FDWHJRULHV ZHUH
IRUPXODWHGEDVHGRQWKHUHVHDUFKTXHVWLRQV
7KH ILUVW FDWHJRU\ DGGUHVVHG FKDOOHQJHV IRU
JUHHQ DUHD DQG JUHHQ TXDOLW\ LQWHJUDWLRQ LQ
XUEDQGHYHORSPHQWDQGWKHVHFRQGFDWHJRU\
DGGUHVVHG PHDVXUHV WR PHHW WKHVH FKDO
OHQJHV 6HYHUDO VXSSRUWLQJ TXHVWLRQV ZHUH
IRUPXODWHGWRHQDEOHLQWHUYLHZHHVWRDGGUHVV
WKH GLVFXVVLRQ TXHVWLRQV 7KHVH TXHVWLRQV
ZHUHJURXSHGLQLWLDOO\LQWRVHYHQWKHPHVWKDW
ZHUHGHULYHGIURPDOLWHUDWXUHVWXG\RQFKDO
OHQJHV DQG PHDVXUHV IRU JUHHQ TXDOLWLHV LQ
XUEDQ DUHDV 7KH WKHPHV DV ZHOO DV WKH
VXSSRUWLQJTXHVWLRQVZHUHFRQWLQXRXVO\ILQH
WXQHG GXULQJ WKH LQWHUYLHZLQJ SURFHVV
0RUHRYHU WKH VHOHFWLRQ DQG VHTXHQFLQJ RI
WKH VXSSRUWLQJ TXHVWLRQV YDULHG RQ D SHU
LQWHUYLHZ EDVLV GHSHQGLQJ RQ WKH SDUWLFXODU
FRQWH[WRIWKHLQWHUYLHZ
$WRWDORISUDFWLWLRQHUVZHUHLQWHUYLHZHG
EHWZHHQRQHDQGWZRKRXUVXVLQJWKHDERYH
PHQWLRQHG TXHVWLRQ VWUXFWXUH 7KH LQWHU
YLHZHG SUDFWLWLRQHUV KDG GLIIHUHQW SURIHVV
VLRQDO EDFNJURXQGV SRVLWLRQV DQG VHFWRU
DIILOLDWLRQV 7KH\ ZHUH DUFKLWHFWV ODQGVFDSH
DUFKLWHFWV HFRORJLVWV GHYHORSPHQW OHDGHUV
SODQQHUVDQG QDWXUH VWUDWHJLVWV  RI ZKLFK
ZRUNHG DW WKH PXQLFLSDO SODQQLQJ OHYHO
ZLWKLQ6WRFNKROP/LGLQJ|1DFND+DQLQJH
+XGGLQJH DQG 7\UHV| DQG WKUHH DW WKH
UHJLRQDO SODQQLQJ OHYHO IURP WKH &RXQW\
$GPLQLVWUDWLYH %RDUG DQG WKH *URZWK DQG
5HJLRQDO3ODQQLQJ$GPLQLVWUDWLRQ7KHSUDF
WLWLRQHUV KHOG VWUDWHJLF SODQQLQJ SRVLWLRQV
ZHUHKHDGVRIFRPSDFWLQJFLW\SURMHFWVDQG
ZRUNHG ZLWK WKH SODQQLQJ DQG LPSOH
PHQWDWLRQGHWDLOVRIWKHVHSURMHFWV6HOHFWLQJ
WRH[SORUHWKHSHUVSHFWLYHVRIWKHVHVSHFLILF
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'DWDFROOHFWLRQ
([SORUDWLYHLQWHUYLHZVZRUNVKRS
DQGOLWHUDWXUHUHYLHZ

'DWDFRGLQJDQDO\VLV
7H[W
SURGXFWLRQ

5HVHDUFKTXHVWLRQVDQGWKHPHV

'DWDSDWWHUQHOHPHQW
LGHQWLILFDWLRQ
5HVHDUFKTXHVWLRQVDQGWKHPHV
'DWDFDWHJRU\LGHQWLILFDWLRQ
,QIHUUHGNH\LVVXHV

)LJXUH8VHGPHWKRGRORJLFDOIUDPHZRUNLQWKHUHVHDUFK

W\SHVRISUDFWLWLRQHUVZDVFRQVLGHUHGIXQGD
PHQWDO EHFDXVH WKH\ SOD\ D NH\ UROH LQ
SODQQLQJ DQG LPSOHPHQWLQJ FLW\ GHYHORS
PHQW ZKLFK KDV D EHDULQJ RQ WKH LQFOXVLRQ
RI JUHHQ DUHDV DQG JUHHQ TXDOLWLHV LQ XUEDQ
SODQQLQJ

WKHLUGLVFXVVLRQVDWWKHHQGRIWKHGLVFXVVLRQ
VHVVLRQV,QDGGLWLRQVKRUWDQGRSHQGLVFXV
VLRQV ZHUH KHOG DIWHU HDFK ZRUNLQJ JURXS
KDGUHSRUWHGWKHLUUHVXOWVVHUYLQJWRH[SDQG
WKH LGHDV WKDW ZHUH GLVFXVVHG ZLWKLQ WKH
ZRUNLQJJURXSV$VDODVWZRUNVKRSDFWLYLW\
SDUWLFLSDQWVZHUHHQJDJHGLQDQRSHQGLVFXV
VLRQVHVVLRQ RQ SRVVLEOH PHDVXUHV WR VLPXO
WDQHRXVO\ SODQ IRU FRPSDFW ORZ WUDIILF
JUHHQFLWLHV

'LDORJXHZRUNVKRS
7KH GLDORJXH ZRUNVKRS FRQVLVWHG RI D RQH
GD\ SURJUDP HQWDLOLQJ SUHVHQWDWLRQV JURXS
GLVFXVVLRQV DQG LQIRUPDO DFWLYLWLHV GHVLJQHG
WR DGGUHVV WKH UHVHDUFK TXHVWLRQV 7KH
ZRUNVKRS VWDUWHG ZLWK VKRUW LQWURGXFWRU\
SUHVHQWDWLRQV WR LQVSLUH FULWLFDO UHIOHFWLRQV
DPRQJVW SDUWLFLSDQWV RQ WKH UHVHDUFK TXHV
WLRQV $IWHU WKH LQWURGXFWRU\ SUHVHQWDWLRQV
SDUWLFLSDQWV ZHUH SODFHG LQ IRXU ZRUNLQJ
JURXSV RI IRXU SDUWLFLSDQWV HDFK $V WKH
ZRUNVKRS SDUWLFLSDQWV KDG YDU\LQJ EDFN
JURXQGV UDQJLQJ IURP XUEDQ SODQQLQJ
UHVHDUFKHUV DQG VWXGHQWV WR SUDFWLWLRQHUV
IURP ERWK WKH SXEOLF DQG SULYDWH VHFWRUV
WKHLU SODFLQJ LQ WKH ZRUNLQJ JURXSV ZDV
FDUHIXOO\ FRQVLGHUHG WR HQKDQFH LQWHUDFWLRQV
DQG FDWHU IRU GLIIHUHQW SRLQWV RI YLHZ ,Q D
ILUVW ZRUNLQJ JURXS GLVFXVVLRQ VHVVLRQ
SDUWLFLSDQWV GLVFXVVHG FKDOOHQJHV IRU JUHHQ
DUHDV DQG JUHHQ TXDOLWLHV LQ XUEDQ DUHDV
6XEVHTXHQWO\ LQ D VHFRQG ZRUNLQJ JURXS
GLVFXVVLRQ VHVVLRQ SDUWLFLSDQWV GLVFXVVHG
PHDVXUHV WR PDQDJH WKH LGHQWLILHG FKDO
OHQJHV 'XULQJ HDFK RI WKH GLVFXVVLRQ VHV
VLRQV D VHW RI WKHPDWLF TXHVWLRQV ZDV XVHG
E\ WKH ZRUNLQJ JURXSV WR HQDEOH DQG IRFXV
WKH GLVFXVVLRQV (DFK ZRUNLQJ JURXS WRRN
KDQG ZULWWHQ QRWHV RQ DQG VKRUWO\ UHSRUWHG

4XDOLWDWLYHFRQWHQWDQDO\VLV
DSSURDFK
$ TXDOLWDWLYH FRQWHQW DQDO\VLV DSSURDFK ZDV
GHVLJQHG WR JXLGH WKH FDWHJRUL]DWLRQ DQG
DQDO\VLV RI WKH FROOHFWHG SUDFWLWLRQHU SHU
VSHFWLYHV 7KH DSSURDFK ZDV GHVLJQHG WR
LGHQWLI\ HPHUJLQJSDWWHUQVRIPHDQLQJIURP
WKHFRQWHQWDQGFRQWH[WRIWKHDQDO\VHGGDWD
.ULSSHQGRUII 2SHQGDWDFRGLQJZDV
XVHGDVLQJURXQGHGWKHRU\ZKHUHHPHUJLQJ
GDWD SDWWHUQV DUH LGHQWLILHG DQG FDWHJRUL]HG
6WUDXVV DQG &RUELQ   7KH RSHQ GDWD
FRGLQJ ZDV FDUULHG RXW LQ D VHTXHQFH RI
LWHUDWLYH VWHSV ZKHUH WKH ILUVW VWHS ZDV WR
VWXG\ WKH FROOHFWHG GDWD DQG LGHQWLI\ DQG
QDPH YDULRXV GDWD SDWWHUQ HOHPHQWV ,Q D
VHFRQG VWHS WKH GDWD SDWWHUQ HOHPHQWV DQG
WKHWKHPDWLFTXHVWLRQVWKDWZHUHXVHGLQWKH
LQWHUYLHZVDQGZRUNVKRS ZHUH DQDO\VHGDQG
UHVXOWHGLQIRXUGDWDSDWWHUQFDWHJRULHV7KH
GHYHORSPHQW RI WKH GDWD SDWWHUQ FDWHJRULHV
FDQ EH VHHQ DV DQ H[SORUDWLYH SURFHVV WKDW
FRPELQHV LQGXFWLYH WKH GDWD SDWWHUQ
HOHPHQWV  DQG GHGXFWLYH WKH XVHG WKHPDWLF
TXHVWLRQV  IRUPV RI GDWD DQDO\VLV 1HXHQ
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GRUI   0RUHRYHU LQ D WKLUG VWHS WKH
GDWDFRQWDLQHGLQWKHGDWDSDWWHUQFDWHJRULHV
ZDV DQDO\]HG WR PDNH DEGXFWLYH LQIHUHQFHV
WR JLYH PHDQLQJ WR WKH GDWD $FFRUGLQJ WR
.ULSSHQGRUII   DEGXFWLYH LQIHUHQFHV
DUH FHQWUDO WR FRQWHQW DQDO\VLV DV WKH\ SRLQW
WR SKHQRPHQD WKDW QHHG QRW WR EH GLUHFWO\
REVHUYHG LQ WKH GDWD %DVHG RQ WKHVH LQIHU
HQFHV IRXU NH\ LVVXHV ZHUH GUDZQ DQG
IRUPXODWHGDVDFWLRQSRLQWVWRFRQWULEXWHWR
LQWHJUDWH JUHHQ DUHDV DQG WKHLU TXDOLWLHV LQ
XUEDQSODQQLQJFRQWH[WV

  5 (68/76 
.H\LVVXHVFKDOOHQJHVDQGPHDV
XUHV IRU JUHHQ TXDOLWLHV LQ XUEDQ
SODQQLQJ
6HYHUDOGDWDSDWWHUQHOHPHQWVZHUHLGHQWLILHG
IRUFKDOOHQJHVDQGPHDVXUHVIRUWKHLQWHJUD
WLRQRIJUHHQDUHDVDQGWKHLUTXDOLWLHVLQWKH
FRPSDFWLQJ 6WRFNKROP UHJLRQ )URP WKHVH
IRXUGDWDSDWWHUQFDWHJRULHVZHUHGHULYHG  
&RPSDFWLQJ FLW\   *UHHQ DUHDV DQG JUHHQ
TXDOLWLHV   7RROV DQG NQRZOHGJH DQG  
&ROODERUDWLRQ DQG SDUWLFLSDWLRQ 0RUHRYHU
EDVHG RQ WKHVH GDWD SDWWHUQ FDWHJRULHV DQG
WKHLU DVVRFLDWHG GDWD SDWWHUQ HOHPHQWV IRXU
NH\LVVXHVZHUHLQIHUUHG 7DEOH $GHVFULS
WLRQ RI HDFK RI WKH LQIHUUHG NH\ LVVXHV DQG
WKHLU DVVRFLDWHG GDWD SDWWHUQ FDWHJRULHV DQG
HOHPHQWV RQ FKDOOHQJHV DQG PHDVXUHV IRU
JUHHQTXDOLWLHVIROORZVEHORZ

.H\LVVXH6WUDWHJLFGLUHFWLRQIRUJUHHQ
DUHDVDQGWKHLUTXDOLWLHV

7KH DQDO\VLV RI WKH FROOHFWHG SUDFWLWLRQHU
SHUVSHFWLYHV UHYHDO D ODFN RI VWUDWHJLHV WR
JXLGH RQJRLQJ XUEDQ GHYHORSPHQW DFWLYLWLHV
LQWKH6WRFNKROPUHJLRQDQGWKHLQWHJUDWLRQ
RI JUHHQ TXDOLWLHV LQ WKH SODQQLQJ RI WKHVH
DFWLYLWLHV 7KH IROORZLQJ DVVRFLDWHG FKDO
OHQJHVDQGPHDVXUHVSURYLGHVXJJHVWLRQVRQ
WKH QHHG RI D VWUDWHJLF GLUHFWLRQ IRU JUHHQ
TXDOLWLHVLQWKHUHJLRQ
&KDOOHQJHV ,Q UHJDUGV WR FRPSDFWLQJ FLW\
DFWLYLWLHV WDNLQJ SODFH LQ WKH 6WRFNKROP
UHJLRQ WKH UHVXOWV IURP WKH LQWHUYLHZV DQG
WKH ZRUNVKRS SRLQWV WR ZHDN OLQNDJHV
EHWZHHQ YLVLRQ REMHFWLYHV DQG SODQQLQJ
LQVWUXPHQWV DV ZHOO DV WR WKH H[LVWHQFH RI




RUJDQL]DWLRQDODQGSRZHUUHODWLRQLVVXHVWKDW
OHDG WR LQWHUQDO ZRUNLQJ DQG JRDO FRQIOLFWV
0RUHRYHU WKH UHVXOWV VKRZ WKDW WKHUH PD\
EHDSRRUXQGHUVWDQGLQJRQWKHPHDQLQJRI
FRPSDFWLQJ FLW\ DFWLYLWLHV DQG ZKDW WKH\
HQWDLO IRU WKH UHJLRQ 7KH UHVXOWV LQGLFDWH
WKDWUHDVRQVIRUFRPSDFWLQJFHUWDLQDUHDVRI
WKH UHJLRQ DUH EDVHG RQ SROLWLFDO DQG HFR
QRPLF LVVXHV UDWKHU WKDQ RQ VWUDWHJLF DQD
O\VHV ,Q DGGLWLRQ WKH UHVXOWV UHYHDO WKDW
FRPSDFWLQJ FLW\ DFWLYLWLHV LQ WKH 6WRFNKROP
UHJLRQDUHSODQQHGIRUDQGWHQGWRWDNHSODFH
LQDUHDVWKDWDUHDOUHDG\FRPSDFW
)XUWKHUPRUH WKH UHVXOWV VKRZ WKDW RQJRLQJ
FRPSDFWLQJ FLW\ GHYHORSPHQWV PRVWO\ IRFXV
RQ WKH GHWDLOV UHODWHG WR LQIUDVWUXFWXUH DQG
WHFKQRORJLFDO LVVXHV DQG OHVV RQ VWUDWHJLF
LVVXHV WKDW GHWHUPLQH ZK\ DQG KRZ WKHVH
GHYHORSPHQWV VKRXOG WDNH SODFH 6HYHUDO
SUDFWLWLRQHUV PHQWLRQ WKDW FRPSDFWLQJ FLW\
DFWLYLWLHV LQ WKH 6WRFNKROP UHJLRQ DUH RIWHQ
EDVHGRQLPSRUWHGFLW\GHYHORSPHQWWUHQGV
DQG UHVSRQG WR LQWHUHVWV UHODWHG WR XUEDQ
JURZWK KRXVLQJ DQG WHFKQLFDO LVVXHV HJ
HQHUJ\ V\VWHPV ZDVWH FROOHFWLRQ DQG ZDWHU
VXSSO\
,Q UHJDUGV WR WKH LQWHJUDWLRQ RI JUHHQ DUHDV
DQG WKHLU TXDOLWLHV LQ XUEDQ GHYHORSPHQW LQ
WKH 6WRFNKROP UHJLRQ WKH UHVXOWV SRLQW RXW
WKDWWKHVHFRPHLQWRRODWHLQSODQQLQJSUR
FHVVHV 'LIIHUHQW UHDVRQV DUH PHQWLRQHG
VXFKDVODFNRIDV\VWHPVYLHZRQJUHHQDUHD
SODQQLQJ H[FHVVLYH IRFXV RQ WHFKQLFDO VROX
WLRQVHJZDWHUDQGZDVWHKDQGOLQJDQGVXV
WDLQDEOH EXLOGLQJV DQG D KLJK FRPSHWLWLRQ
RYHU VSDFH WKDW SULRULWL]HV EXLOGLQJV DQG
RWKHUXUEDQLQIUDVWUXFWXUHRYHUJUHHQDUHDV
$ ORZ SULRULW\ IRU JUHHQ DUHDV DQG JUHHQ
TXDOLWLHV LQ XUEDQ SODQQLQJ SODFHV WKHVH DW D
GLVDGYDQWDJHZKHQGHFLGLQJZKHUHWRORFDWH
FLW\GHYHORSPHQWV6HYHUDOSUDFWLWLRQHUVWKDW
ZHUH LQWHUYLHZHG VWDWHG WKDW FRPSDFWLQJ
DFWLYLWLHV LQ WKH 6WRFNKROP UHJLRQ PRVWO\
WDNHSODFHRQEURZQVLWHVFORVHWRWUDQVSRUW
QRGHVRQDQGEHVLGHVJUHHQDUHDVLQVLGHWKH
FLW\DQGDOVRRQWKHUHJLRQ·VSURWHFWHGJUHHQ
ZHGJHV
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7DEOH.H\LVVXHVGDWDSDWWHUQFDWHJRULHVDQGGDWDSDWWHUQHOHPHQWVRQFKDOOHQJHVDQG
PHDVXUHVIRUJUHHQDUHDVDQGJUHHQTXDOLWLHVLQWKHFRPSDFWLQJ6WRFNKROPUHJLRQ


.H\LVVXHV

6WUDWHJLF
GLUHFWLRQIRUJUHHQ
DUHDVDQGWKHLU
TXDOLWLHV

/RFDOFRQWH[WLV
EDVLFWRSODQDQG
LPSOHPHQW
FRPSDFWLQJFLW\
DFWLYLWLHVDQG
PXOWLSOHJUHHQ
TXDOLWLHV

'DWDSDWWHUQ
FDWHJRU\

'DWDSDWWHUQHOHPHQWVIRU
FKDOOHQJHV

'DWDSDWWHUQHOHPHQWVIRU
PHDVXUHV

/DFNRIVWUDWHJLFDQDO\VLVRQWKH 8VHDVWUDWHJLFKROLVWLFV\VWHPV
PHDQLQJRIWKHQHHGIRUDQG
WKLQNLQJDSSURDFK
&RPSDFWLQJFLW\
WKHDSSURSULDWHW\SHRI

FRPSDFWLQJFLWLHVDFWLYLWLHV
*UHHQDUHDVDQGTXDOLWLHVFRPH
LQWRRODWHLQWKHSODQQLQJ
SURFHVV

*UHHQDUHDVDQG
JUHHQTXDOLWLHV /RZSULRULW\LVJLYHQWRWKHVH
LVVXHVGXHWRDODFNRIDV\VWHPV
DSSURDFKDQGKLJKFRPSHWLWLRQ
RYHUVSDFH

8VHDODQGVFDSHSHUVSHFWLYH
DSSURDFKDQGIRUPXODWHSROLFLHV
DQGVWUDWHJLHVIRUJUHHQDUHD
SODQQLQJDQGPDQDJHPHQW

5HVLVWDQFHWRXUEDQ
&RPSDFWLQJFLW\ GHYHORSPHQWDQGFKDOOHQJHVWR
UHDFKPXOWLSOHFLW\IXQFWLRQV

0DNHFRPSDFWLQJGHYHORSPHQWV
PRUHDWWUDFWLYHE\FDWHULQJIRU
GLIIHUHQWQHHGVIRFXVLQJRQ
DFFHVVLELOLW\LVVXHVDQGSURYLGLQJ
PXOWLSOHFLW\IXQFWLRQV

'RPLQDQFHRIWHFKQLFDODQG
*UHHQDUHDVDQG VWDQGDUGL]HGVROXWLRQVOHDGLQJ
JUHHQTXDOLWLHV WRORZSULRULW\IRUPXOWLSOH
JUHHQDUHDTXDOLWLHV

/LQNDQGXVHJUHHQDUHDVWUHHV
YHJHWDWHGVWUHHWVDQGZDWHUWR
DGGUHVVJUHHQHFRQRP\DQGVRFLDO
IXQFWLRQV
3ODFHPLQLPDOUHTXLUHPHQWVRQ
JUHHQDUHDTXDOLWLHV

,QFUHDVHDQG
PDNHNQRZOHGJH
RQJUHHQDUHDVDQG
JUHHQTXDOLWLHV
RSHUDEOHE\
GHYHORSLQJWRROV
IRUWKHLU
LQWHJUDWLRQLQ
FRPSDFWLQJFLWLHV


5REXVW
FROODERUDWLRQRID
GLYHUVLW\RIDFWRUV
LQFUHDWLQJJUHHQ
TXDOLW\WKURXJK
XUEDQSODQQLQJ

'LIILFXOW\LQILQGLQJZD\VWR
FUHDWHUHWULHYHEULQJWRJHWKHU
DQGPDNHNQRZOHGJHRSHUDEOH
7RROVDQG
NQRZOHGJH

&ROODERUDWLRQ
DQG
SDUWLFLSDWLRQ

0RQLWRUJUHHQDUHDDQGTXDOLW\
LQFOXVLRQXVLQJHQYLURQPHQWDO
'RPLQDWLQJW\SHVRINQRZOHGJH DVVHVVPHQWV
OHDGVWRSUHFRQFHSWLRQVRQWKH 'HYHORSJXLGHOLQHVIRUHFRORJLFDO
UROHRIJUHHQDUHDVDQGWKHLU
FRPSHQVDWLRQPHDVXUHV
TXDOLWLHV
9DOXHJUHHQDUHDVDQGWKHLUTXD

OLWLHVWRFRPPXQLFDWHWKHLU
LPSRUWDQFHDQGVHFXUHUHVRXUFHV
IRUWKHLUSODQQLQJ


/LPLWHGFROODERUDWLRQDWDOO
SODQQLQJOHYHOV

)HZSDUWLFLSDQWVDUHLQYROYHG

/DFNRIUHJLRQDOOHDGHUVKLSIRU
FROODERUDWLRQ





8VHDODQGVFDSHDSSURDFKHVDQG
DGGDQDUHDSODQQLQJOHYHO

3URYLGHUHJLRQDODXWKRULW\ZLWKWKH
UHVSRQVLELOLW\WRFRRUGLQDWH
FROODERUDWLRQIRUJUHHQTXDOLWLHV
&DUU\RXWERWWRPXSSODQQLQJWR
LQFOXGHDGLYHUVLW\RISDUWLFLSDQWV
,QYROYHH[SHUWVWKURXJKDGYLFH
IRUXPVDQGIRFXVRQSXEOLF
SULYDWHQHJRWLDWLRQ
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0HDVXUHV $V FRPSDFWLQJ FLW\ GHYHORSPHQWV
LQ WKH 6WRFNKROP UHJLRQ DUH H[SHFWHG WR
FDXVHVLJQLILFDQWSUHVVXUHRQLWVJUHHQDUHDV
VWUDWHJLF DQDO\VHV DUH UHTXLUHG WR VWXG\ KRZ
XUEDQGHYHORSPHQWDIIHFWVJUHHQTXDOLWLHVLQ
WKH UHJLRQ DQG WR ORZHU ULVNV DQG HQKDQFH
RSSRUWXQLWLHV IRU JUHHQ DUHD DQG JUHHQ
TXDOLW\ SURWHFWLRQ 7R DFKLHYH WKLV SUDFWL
WLRQHUV H[SUHVV WKH QHHG IRU D FRPSUHKHQ
VLYH XQGHUVWDQGLQJ RQ JUHHQ DUHDV DQG WKHLU
TXDOLWLHV IURP D ODQGVFDSH SHUVSHFWLYH WKDW
FDQ HQDEOH WKHLU LGHQWLILFDWLRQ DQG FRQ
QHFWLRQIURPWKHODQGVFDSHOHYHOWRWKHORFDO
OHYHO ,Q DGGLWLRQ SROLFLHV DQG VWUDWHJLHV IRU
WKH SUHVHUYDWLRQ RI JUHHQ DUHDV DQG WKHLU
TXDOLWLHV DUH QHHGHG DFFRUGLQJ WR VHYHUDO
LQWHUYLHZHHV 7KHVH SROLFLHV DQG VWUDWHJLHV
VKRXOGIRFXVRQELRGLYHUVLW\FOLPDWHFKDQJH
DQG JUHHQ DUHD FRQQHFWLYLW\ DV ZHOO DV RQ
JUHHQ DUHD PDQDJHPHQW PDLQWHQDQFH
DFFHVVLELOLW\ DQG HFRORJLFDO FRPSHQVDWLRQ
PHDVXUHV 7KLV ZLOO SURYLGH D FRRUGLQDWHG
DQGOHJLWLPDWHEDVLVIRUGLVFXVVLRQVRQJUHHQ
DUHDVLQWKH6WRFNKROPUHJLRQ

 .H\ LVVXH  /RFDO FRQWH[W LV EDVLF WR
SODQ DQG LPSOHPHQW FRPSDFWLQJ FLW\
DFWLYLWLHVDQGPXOWLSOHJUHHQTXDOLWLHV

7KH UHVXOWV LQGLFDWH WKDW XQGHUVWDQGLQJ DQG
LQFOXGLQJORFDOFRQWH[WLVVXHVLQWKHSODQQLQJ
DQG LPSOHPHQWDWLRQ RI WKH FRPSDFWLQJ FLW\
DFWLYLWLHV WKDW DUH WDNLQJ SODFH LQ WKH 6WRFN
KROP UHJLRQ HQDEOHV DGGUHVVLQJ FKDOOHQJHV
UHODWHG WR WKHVH DFWLYLWLHV DQG IDFLOLWDWH LQ
FOXGLQJ DQG UHDFKLQJ PXOWLSOH JUHHQ TXDO
LWLHV
&KDOOHQJHV 7KH UHVXOWV UHYHDO VHYHUDO LPSOH
PHQWDWLRQ FKDOOHQJHV IRU FRPSDFWLQJ FLW\
GHYHORSPHQWVLQWKH6WRFNKROPUHJLRQ2QH
VXFK FKDOOHQJH LV UHVLVWDQFH WR QHZ XUEDQ
GHYHORSPHQWV DV WKHUH VHHPV WR EH LQ
FUHDVHG SRODUL]DWLRQ EHWZHHQ GHYHORSPHQW
DQG FRQVHUYDWLRQ VXSSRUWHUV WHQVLRQV EH
WZHHQSULYDWHDQGSXEOLFLQWHUHVWVDQGFKDO
OHQJHV UHODWHG WR ODQG RZQHUVKLS )RU
LQVWDQFH WKUHH LQWHUYLHZHHV PHQWLRQHG WKDW
RZQHUVKLSFDQGHWHUPLQHZKDWGHFLVLRQVDUH
WDNHQ ZLWK UHVSHFW WR ZKHUH DQG ZKDW LV
PDGHPRUHFRPSDFW





,QDGGLWLRQWKHUHVXOWVSRLQWWRGLIILFXOWLHVLQ
UHDFKLQJ PXOWLSOH IXQFWLRQDOLWLHV LQFOXGLQJ
JUHHQ TXDOLWLHV LQ XUEDQ GHYHORSPHQWV LQ
VHYHUDOSDUWVRIWKH6WRFNKROPUHJLRQ0HQ
WLRQHG UHDVRQV E\ VHYHUDO SUDFWLWLRQHUV DUH
SUHIHUHQFHVIRUVPDOOFLW\FKDUDFWHUVRYHUWKH
LQWHQVHO\ XVHG DQG PXOWLIXQFWLRQDO FLW\ WKH
KLJK FRVWV LQYROYHG LQ LQWURGXFLQJ PXOWLSOH
FLW\ IXQFWLRQV DQG WKH ODFN RI PXQLFLSDO
EDUJDLQLQJ SRZHU WR UHTXLUH GHYHORSHUV WR
LPSOHPHQWPXOWLSOHIXQFWLRQDOLWLHVHVSHFLDOO\
LQWKHVXEXUEVDQGLQPXQLFLSDOLWLHVWKDWDUH
ORFDWHGRXWVLGHRIFHQWUDO6WRFNKROP
7KHUHVXOWVVKRZWKDWWKHUHLVDWHQGHQF\WR
XVH TXDQWLWDWLYH PHDVXUHV WR LQFOXGH JUHHQ
DUHDV DQG JUHHQ TXDOLWLHV LQ WKH FRPSDFWLQJ
6WRFNKROP UHJLRQ )RU LQVWDQFH JUHHQ DUHD
IDFWRUVDUHPHQWLRQHGWR EHIUHTXHQWO\XVHG
WR HVWLPDWH JUHHQ DUHD VL]HV LQ FRPSDFWLQJ
FLW\ GHYHORSPHQWV +RZHYHU WKHVH HVWLPD
WLRQV GR QRW QHFHVVDULO\ UHFRJQL]H FRQWH[W
QRUKRZRUZKLFKJUHHQ TXDOLWLHVVKRXOGEH
LQFOXGHGLQFRPSDFWLQJFLW\DFWLYLWLHV
0RUHRYHU WKH UHVXOWV VKRZ WKDW LPSRUWDQW
LVVXHVVXFKDVODQGVFDSHDQGWRSRJUDSK\DUH
VHOGRP LQWURGXFHG LQ XUEDQ GHYHORSPHQW
GXH WR GLIILFXOWLHV DQG KLJK FRVWV ,QVWHDG
IRFXV LV SODFHG RQ LQWURGXFLQJ JUHHQ HOH
PHQWV LQ XUEDQ DUHDV IRU LQVWDQFH JUHHQ
URRIV DQG IDFDGHV 7KHVH VROXWLRQV SURYLGH
JUHHQ TXDOLWLHV EXW QHHG WR EH FRPSOH
PHQWHGZLWKRWKHUW\SHVRIJUHHQVSDFHVHJ
ODQGVFDSHDQGWRSRJUDSK\LVVXHVWRDFKLHYH
DPXOWLSOLFLW\RIJUHHQTXDOLWLHV
7KH SUHYDOHQFH RI VWDQGDUGL]HG VROXWLRQV
LPSRYHULVKHV JUHHQ TXDOLWLHV RQ ORFDO DQG
UHJLRQDO VFDOH $FFRUGLQJ WR VRPH SUDF
WLWLRQHUV WKLV LV GXH WR SHUFHLYHG KLJK FRVWV
ZLWK WKH GHYHORSPHQW RI PXOWLSOH TXDOLWLHV
IRUJUHHQDUHDVDVZHOODVWRWHQVLRQVDULVLQJ
IURPSULRULW\VHWWLQJZKHQSODQQLQJDQGGH
FLGLQJRQWKHTXDOLWLHV)RULQVWDQFHZKHWKHU
DJUHHQDUHDVKRXOGEHSULPDU\GHVLJQHGIRU
UHFUHDWLRQDO SXUSRVHV RU IRU ELRGLYHUVLW\
HQKDQFHPHQW
0HDVXUHV 7R PHHW WKHVH FKDOOHQJHV SUDF
WLWLRQHUVVXJJHVWHGVHYHUDOPHDVXUHVWKDWFDQ
EH FRQVLGHUHG WR UHDFK JUHHQ DUHDV RIIHULQJ
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PXOWLSOH TXDOLWLHV LQ FRPSDFWLQJ FLWLHV )RU
LQVWDQFH WUHHV WKDW DUH XVHG IRU DHVWKHWLFDO
UHDVRQV PD\ VLPXOWDQHRXVO\ FRQWULEXWH WR
PLWLJDWH DLU SROOXWLRQ QRLVH DQG FOLPDWH
FKDQJH 0RUHRYHU XVLQJ WUHHG RU YHJHWDWHG
VWUHHWV FDQ FRQQHFW JUHHQ DUHDV ORFDWHG
ZLWKLQ DQG RXWVLGH FLWLHV LQWR D QHWZRUN RI
JUHHQ DUHDV 6XFK JUHHQ QHWZRUNV SURYLGH
PXOWLSOH IXQFWLRQV DQG TXDOLWLHV LQ XUEDQ
DUHDV UHODWHG WRHJ UHFUHDWLRQ UHGXFHQRLVH
DQGORFDOFOLPDWH$OVRLQWURGXFLQJZDWHULQ
JUHHQDUHDSODQQLQJHQKDQFHVPXOWLSOHJUHHQ
TXDOLWLHV 3RQGV ZHWODQGV DQG ZDWHUFRXUVHV
LQFUHDVH VSHFLHV SRSXODWLRQ G\QDPLFV DQG
SURYLGH DW WKH VDPH WLPH UHFUHDWLRQ RSSRU
WXQLWLHVIRUXUEDQGZHOOHUV
)XUWKHUPRUH DQ RSSRUWXQLW\ WR VWLPXODWH
WKH LQFOXVLRQ RI PXOWLSOH JUHHQ TXDOLWLHV LQ
FRPSDFWLQJFLW\SODQQLQJFDQEHWRFRPELQH
WKHVH ZLWK JUHHQ HFRQRP\ DFWLYLWLHV VXFK DV
UHFUHDWLRQ VSRUWV DUW DQG FXOWXUH 7KH XVH
RIPXOWLSOHJUHHQTXDOLWLHVPD\EHSURPRWHG
LQSODQQLQJLIWKH\DUHDVVRFLDWHGZLWKORZHU
FRVWV RI YDULRXV VRFLDO IXQFWLRQV UHODWHG WR
WKH QHHGV RI FKLOGUHQ HOGHUO\ DQG GLVDEOHG
DQG DGGUHVV JHQGHU DQG LQWHUJHQHUDWLRQDO
LVVXHV
+RZHYHUWKHUHVXOWVVKRZWKDWSODQQLQJIRU
JUHHQ DUHDV DQG WKHLU PXOWLSOH TXDOLWLHV DV
ZHOO DV DGGUHVVLQJ WKHLU DVVRFLDWHG LPSOH
PHQWDWLRQ FRQIOLFWV LV FRQWH[W GHSHQGHQW
7KHUHIRUH D ORFDO SODQQLQJ SHUVSHFWLYH
IRFXVLQJ RQ PXOWLSOH JUHHQ TXDOLWLHV DW D
QHLJKERXUKRRG OHYHO QHHGV WR EH VWUHQJWK
HQHG DQG LQFOXGHG ZLWKLQ D VWUDWHJLF IUDPH
ZRUNIRUXUEDQSODQQLQJ

.H\LVVXH,QFUHDVHDQGPDNHNQRZ
OHGJH RQ JUHHQ DUHDV DQG JUHHQ TXDOLWLHV
RSHUDEOH E\ GHYHORSLQJ WRROV IRU WKHLU LQWH
JUDWLRQLQFRPSDFWLQJFLWLHV

6HYHUDOFKDOOHQJHVDQGPHDVXUHGDWDSDWWHUQV
LQGLFDWH WKDW PDNLQJ NQRZOHGJH RQ JUHHQ
DUHDV DQG WKHLU TXDOLWLHV RSHUDEOH DV ZHOO DV
HQKDQFLQJ NQRZOHGJH RQ JUHHQ TXDOLWLHV LQ
WKH6WRFNKROPUHJLRQLVFKDOOHQJLQJ
&KDOOHQJHV $ PDMRU LVVXH LV WR ILQG ZD\V WR
FUHDWH UHWULHYH EULQJ WRJHWKHU DQG PDNH
NQRZOHGJH RQ WKHVH LVVXHV RSHUDEOH 7KH
UHVXOWV VKRZ WKDW WKH GRPLQDWLRQ RI FHUWDLQ




W\SHVRISHUFHSWLRQVRQJUHHQDUHDVDQGWKHLU
JUHHQ TXDOLWLHV FDQ OHDG WR SUHFRQFHSWLRQV
DPRQJ HJ SODQQHUV DQG SROLWLFLDQV RQ WKH
UROHVWKDWJUHHQDUHDVSOD\LQXUEDQVHWWLQJV
)RU LQVWDQFH LQ FHUWDLQ DUHDV RI WKH 6WRFN
KROPUHJLRQJUHHQDUHDVDUHFRQVLGHUHGWREH
WRR DEXQGDQW DQG WR DFW DV EDUULHUV WKDW
GLVFRQQHFW XUEDQ QRGHV DQG XUEDQ IXQF
WLRQV *UHHQ DUHDV DUH DOVR SHUFHLYHG DV
EHLQJXQDWWUDFWLYHDQGLQVHFXUHGXHWRDODFN
RI PDLQWHQDQFH DQG WR WKH SRRU GHVLJQ RI
WKHLU VXUURXQGLQJ EXLOW HQYLURQPHQWV $V
ZHOO JUHHQ DUHDV DQG JUHHQ TXDOLWLHV DUH
FRQVLGHUHG WR EH H[SHQVLYH LQ WHUPV RI ORVW
GHYHORSPHQW RSSRUWXQLWLHV DQG WKH KLJK
FRVWV UHODWHG WR WKHLU LQWURGXFWLRQ DQG
PDLQWHQDQFH 7KHVH SUHFRQFHLYHG SHUVSHF
WLYHV RQ JUHHQ DUHDV DQG JUHHQ TXDOLWLHV FDQ
OHDGWRWKHLUORZSULRULWL]DWLRQDQGH[FOXVLRQ
IURPFRPSDFWLQJFLW\SODQQLQJ
0HDVXUHV ,Q WKH LQWHUYLHZV VHYHUDO SUDFWL
WLRQHUV H[SUHVVHGWKH QHHG IRU UHVHDUFK DQG
WRROV WR EULQJ WRJHWKHU DQG H[SDQG NQRZ
OHGJH RQ JUHHQ DUHDV DQG WKHLU TXDOLWLHV VR
WKDW WKHVH FDQ EH UHFRJQL]HG DQG LQWHJUDWHG
LQ FRPSDFWLQJ FLW\ GHYHORSPHQWV ,Q DGGL
WLRQ PLQLPDO DQG VSHFLILF UHTXLUHPHQWV RQ
JUHHQ DUHDV DQG WKHLU TXDOLWLHV VKRXOG EH
LQWURGXFHG IRU WKH FRQVWUXFWLRQ VHFWRU IRU
LQVWDQFHRQWKHLQWHJUDWLRQRIJUHHQTXDOLWLHV
LQ EXLOGLQJV DQG GLIIHUHQW W\SHV RI LQIUD
VWUXFWXUH VXFK DV URDGV DQG EULGJHV +RZ
HYHU SODFLQJ VXFK UHTXLUHPHQWV LV FKDOOHQJ
LQJ HVSHFLDOO\ LQ DUHDV ZKHUH LW LV OHVV
DWWUDFWLYH WR EXLOG 0RUHRYHU PXQLFLSDOLWLHV
ODFNWKHWRROVWRHQIRUFHPLQLPDODQGVSHFL
ILF UHTXLUHPHQWV UHJDUGLQJ JUHHQ DUHDV RQ
WKH FRQVWUXFWLRQ VHFWRU 7R DGGUHVV WKLV
FKDOOHQJH ILQDQFLDO LQFHQWLYHV FDQ EH SUR
YLGHGWRVXSSRUWFRQVWUXFWLRQFRPSDQLHVWR
LQFOXGH JUHHQ DUHDV DQG JUHHQ TXDOLWLHV LQ
WKHLUSURMHFWV
$V IRU SODQQLQJ WRROV WR JXLGH WKH LQWH
JUDWLRQ RI JUHHQ DUHDV DQG WKHLU JUHHQ
TXDOLWLHV LQ FLW\ GHYHORSPHQW SURMHFWV WKH
UHVXOWV LQGLFDWH WKDW ODQGVFDSH DSSURDFKHV
DUH LPSRUWDQW WR LGHQWLI\ DQG FRQQHFW
VWHSSLQJVWRQHSDWFKHVRIJUHHQDUHDV0RUH
RYHU WKH SUDFWLWLRQHUV VXJJHVW WKDW DQ DGGL
WLRQDO SODQQLQJ OHYHO DFWLQJ EHWZHHQ WKH
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FRPSUHKHQVLYH DQG GHWDLOHG GHYHORSPHQW
SODQ LQVWHDG RI WKH GHWDLOHG FRPSUHKHQVLYH
SODQFRXOGEHLQWURGXFHGWRPRUHHIIHFWLYH
O\ HQJDJH DFWRUV DQG VWLPXODWH GLDORJXH RQ
NH\ LVVXHV FRQFHUQLQJ XUEDQ GHYHORSPHQW
DFWLYLWLHV DQG WKH LQWHJUDWLRQ RI JUHHQ DUHDV
DQGJUHHQTXDOLWLHV
$QRWKHUWRROWRVWUHQJWKHQJUHHQTXDOLWLHVLQ
XUEDQ GHYHORSPHQWV LV WKH PRQLWRULQJ RI
FRPSDFWLQJ FLW\ DFWLYLWLHV 7KLV VKRXOG EH
DFKLHYHG E\ HQYLURQPHQWDO DVVHVVPHQWV
ZKLFKSURYLGH DIUDPHZRUNIRUWKHLGHQWLIL
FDWLRQ RI PLWLJDWLRQ DQG FRPSHQVDWLRQ
PHDVXUHVIRUWKHFRQVHUYDWLRQDQGHQKDQFH
PHQW RI JUHHQ DUHDV DQG WKHLU TXDOLWLHV
7KHVHSURSRVHGPHDVXUHVFDQEHPRQLWRUHG
LQ DQ H[SRVW HYDOXDWLRQ RI FRPSDFW FLW\
GHYHORSPHQWV
+RZHYHU WKH HQYLURQPHQWDO DVVHVVPHQW
DSSOLFDWLRQ HPSKDVL]HV WKH DVVHVVPHQW RI
LPSDFWV ZKLOH PLWLJDWLRQ DQG FRPSHQVDWLRQ
PHDVXUHV DUH SRRUO\ DGGUHVVHG )XUWKHU
PRUH HQYLURQPHQWDO DVVHVVPHQWV WHQG WR
IDGH RXW LQ SODQQLQJ SURFHVVHV DQFLOODU\ WR
WKH GHWDLOHG GHYHORSPHQW SODQ IRU WKH SUR
SRVHGGHYHORSPHQW
,Q UHJDUGV WR FRPSHQVDWLRQ PHDVXUHV IRU
JUHHQ DUHDV DQG WKHLU JUHHQ TXDOLWLHV LW LV
SURSRVHG WKDW JXLGDQFH RQ HFRORJLFDO DQG
JUHHQ TXDOLW\ IRFXVHG FRPSHQVDWLRQ PHDV
XUHV VKRXOG EH GHULYHG IURP D VWUDWHJLF
IUDPHZRUNRQJUHHQTXDOLWLHV
,Q DGGLWLRQ RQH LQWHUYLHZHH FRQVLGHUV
PRQHWDU\ YDOXDWLRQ DQG PDSSLQJ WRROV IRU
JUHHQ DUHDV WR EH XVHIXO WR FRPPXQLFDWH
LPSRUWDQFH RI JUHHQ DUHD TXDOLWLHV WR GHFL
VLRQ PDNHUV DQG DV D ZD\ WR VHFXUH UH
VRXUFHV IRU WKHLU SODQQLQJ $QRWKHU LQWHU
YLHZHHFRQVLGHUVWKDWPRQHWDU\YDOXDWLRQRI
JUHHQDUHDVDQGWKHLUTXDOLWLHVFDQEHFDUULHG
RXW WR UHFRJQL]H DQG GHPRQVWUDWH WKHLU
YDOXH EXW FRQVLGHUV WKDW LW LV LPSRUWDQW WR
XQGHUVWDQGKRZWRFDSWXUHWKHLUYDOXH
'HYHORSLQJDQGXVLQJDYDULHW\RIWRROVZLOO
HQDEOH WKH FUHDWLRQ RI NQRZOHGJH DQG
PDNLQJ WKLV NQRZOHGJH RSHUDEOH VR WKDW
JUHHQ DUHDV DQG WKHLU PXOWLSOH TXDOLWLHV FDQ
EH LGHQWLILHG DQG YDOXHG DQG WKHLU LQWH
JUDWLRQLQFRPSDFWLQJFLW\SODQQLQJDFWLYLWLHV

FDQEHPRQLWRUHGDQGLQFHUWDLQFDVHVHYHQ
FRPSHQVDWHG

.H\LVVXH5REXVWFROODERUDWLRQRI D
GLYHUVLW\ RI  DFWRUV LQ FUHDWLQJ JUHHQ TXDOLW\
WKURXJKXUEDQSODQQLQJ

7KH UHVXOWV LQGLFDWH WKDW FROODERUDWLRQ DQG
SXEOLF SDUWLFLSDWLRQ LQ FRPSDFWLQJ FLW\ DQG
JUHHQDUHDSODQQLQJLQWKH6WRFNKROPUHJLRQ
LVOLPLWHGDQGVKRXOGEHVWUHQJWKHQHG
&KDOOHQJHV 3URIHVVLRQDO DQG VHFWRU FROODER
UDWLRQEDUULHUVHVSHFLDOO\EHWZHHQPXQLFLSDO
SUDFWLWLRQHUV DQG WKRVH ZRUNLQJ LQ WKH
FRQVWUXFWLRQ VHFWRU FUHDWH GLIILFXOWLHV LQ WKH
SODQQLQJRIJUHHQTXDOLWLHVLQXUEDQGHQVLIL
FDWLRQSODQV $OVREHWZHHQGLIIHUHQWQDWLRQ
QDOUHJLRQDODQGORFDODXWKRULWLHV DVZHOODV
ZLWKLQ PXQLFLSDOLWLHV DQG EHWZHHQ PXQLFL
SDOLWLHV FRPPXQLFDWLRQ OLQNV DUH ZHDN DQG
KHQFH FROODERUDWLRQ DQG NQRZOHGJH WUDQVIHU
RQ JUHHQ DUHD DQG JUHHQ TXDOLW\ SODQQLQJ LV
ODUJHO\PLVVLQJ
$QRWKHU FKDOOHQJH LV WKH OLPLWHG QXPEHU RI
SDUWLFLSDWLQJDFWRUV8VXDOO\RQO\UHSUHVHQWD
WLYHV IURP WKH UHDO HVWDWH DQG FRQVWUXFWLRQ
VHFWRUV SROLWLFLDQV DQG PXQLFLSDO SUDFWL
WLRQHUV DUH LQYROYHG LQ GHFLVLRQ PDNLQJ IRU
JUHHQ TXDOLWLHV LQ XUEDQ GHYHORSPHQW 7KH
LQYROYHPHQW RI WKH SXEOLF DQG RWKHU DFWRUV
VXFK DV DFDGHPLD LV OLPLWHG DQG WDNHV RIWHQ
SODFH LQ WKH ILQDO VWDJHV RI WKH SODQQLQJ
SURFHVV ZKHQ GHYHORSPHQWV DUH PRVWO\ VHW
DQGWKHLUGLUHFWLRQFDQUDUHO\EHFKDQJHG
$GGLWLRQDOO\ UHVXOWV SRLQW DW D ODFN RI
UHJLRQDO OHDGHUVKLS GULYLQJ FRPSDFWLQJ FLW\
DQG JUHHQ DUHD LVVXHV DV ZHOO DV D ODFN RI
DUHQDV IRU DFWRUV WR HQJDJH LQ GLDORJXH RQ
WKHVH LVVXHV ,Q D UHJLRQDO SHUVSHFWLYH WKLV
DIIHFWV FROODERUDWLRQ DQG FRQQHFWLRQV EH
WZHHQ UXUDO DQG XUEDQ DUHDV DQG EHWZHHQ
PXQLFLSDOLWLHV
0HDVXUHV7KHUHLVDQHHGIRUPRUHVWUXFWXUHG
FROODERUDWLRQ RQ XUEDQ GHYHORSPHQW SODQ
QLQJ LQ WKH 6WRFNKROP UHJLRQ DQG LWV JUHHQ
DUHDV $ SURSRVHG PHDVXUH LV WR VWUHQJWKHQ
WKH UHJLRQDO SODQQLQJ DXWKRULW\ WR WDNH WKH
OHDG LQ VWUXFWXULQJ DQG VXSHUYLVLQJ FROOD
ERUDWLRQ HIIRUWV RQ WKHVH LVVXHV ,W LV DOVR
VXJJHVWHGWKDWDFDGHPLDVKRXOGVXSSRUWWKLV
UROH DQG EHFRPH PRUH DFWLYHO\ LQYROYHG LQ




3UDFWLWLRQHUSHUVSHFWLYHVRQFKDOOHQJHVDQGPHDVXUHVIRUJUHHQTXDOLWLHVLQWKH6WRFNKROPUHJLRQ




WKLV W\SH RI FROODERUDWLRQ SURFHVVHV WR
LQFUHDVHLWVLQWHUDFWLRQZLWKSUDFWLFH
0RUHRYHU WR FDSWXUH LQQRYDWLYH FDSLWDO DQG
WR ORRVHQXS ORFNHG FUHDWLYLW\ ERWWRPXS
SODQQLQJ DSSURDFKHV DUH VXJJHVWHG WR LQ
YROYH WKH SXEOLF LQ FRPSDFWLQJ FLW\ DQG
JUHHQDUHDSODQQLQJSURFHVVHV+RZHYHULWLV
DOVRVXJJHVWHGWKDWVSHFLILFNQRZOHGJHQHHGV
WR EH LQFOXGHG WR VXSSRUW WKHVH SODQQLQJ
SURFHVVHV,QWKHLQWHUYLHZVDQGDWWKHZRUN
VKRS SUDFWLWLRQHUV H[SUHVVHG WKDW VHQLRU
H[SHUWV VKRXOG EH LQYROYHG DW DOO SODQQLQJ
OHYHOV 0RUHRYHU QHJRWLDWLRQV EHWZHHQ
SXEOLF DQG SULYDWH VKRXOG EH HQFRXUDJHG
DQGDGYLFHIRUXPVZLWKUHSUHVHQWDWLYHVIURP
LQGXVWU\ DQG DFDGHPLD VKRXOG EH OLQNHG WR
PXQLFLSDOLWLHV
(VWDEOLVKLQJ D PRUH VWUXFWXUHG DQG RSHQ
FROODERUDWLRQZLOODOORZWRFUHDWHDSSURSULDWH
DUHQDV IRU D GLYHUVLW\ RI DFWRUV WR FRPH
WRJHWKHU LQWHUDFW H[FKDQJH NQRZOHGJH DQG
HQJDJH ZLWK FRPSDFWLQJ FLW\ DQGJUHHQ DUHD
LVVXHVDWPXOWLSOHVFDOHVDQGHDUO\RQLQWKHLU
SODQQLQJSURFHVVHV

  ' ,6&866 ,21 
 'LDORJXH DQG FROODERUDWLRQ DV
EDFNERQHV IRU WKH LQWHJUDWLRQ RI
JUHHQTXDOLWLHVLQXUEDQGHYHORSPHQW
,Q WKLV VWXG\ LQWHUYLHZV DQG D ZRUNVKRS
ZLWKSUDFWLWLRQHUVDOORZHGWRLGHQWLI\VHYHUDO
FKDOOHQJHV DQG PHDVXUHV UHODWHG WR WKH LQWH
JUDWLRQRIJUHHQTXDOLWLHVLQWKHGHYHORSPHQW
RI6WRFNKROPUHJLRQ,QDGGLWLRQNH\LVVXHV
ZHUHGHULYHGIURPSUDFWLWLRQHUSHUVSHFWLYHV
ZKLFK VXPPDUL]H FRUH DUHDV IRU DFWLRQ WR
KLJKOLJKW JUHHQ TXDOLW\ LVVXHV RQ WKH 6WRFN
KROP UHJLRQ·V XUEDQ GHYHORSPHQW DJHQGD
+RZHYHUIRUWKLVWRWDNHSODFHGLDORJXHDQG
FROODERUDWLRQQHHGVWREHH[SDQGHGHQDEOHG
DQG IRVWHUHG DPRQJVW DFWRUV WR DJUHH RQ D
MRLQW VWUDWHJ\ IRU WKH GHYHORSPHQW RI JUHHQ
TXDOLWLHVDVSDUWRIXUEDQGHQVLILFDWLRQ
$FFRUGLQJO\LQLWLDOIRFXVIRUFRPSUHKHQVLYH
GLDORJXHDQGFROODERUDWLRQRQJUHHQTXDOLWLHV
LQFLWLHVVKRXOGEHSODFHGRQVHWWLQJDVWUDWH
JLFGLUHFWLRQIRUJUHHQTXDOLWLHV7KLVHQWDLOV
UHDFKLQJDJUHHPHQWVDPRQJVWYDULRXVDFWRUV
RQ D YLVLRQ REMHFWLYHV DQG VWUDWHJLHV IRU




JUHHQ TXDOLWLHV VXSSRUWHG E\ D NQRZOHGJH
EDVHGDSSUDLVDORIJUHHQDUHDVWKHLUTXDOLWLHV
DQG VHUYLFHV $ PDLQ LQWHQWLRQ ZLWK VXFK
VWUDWHJLF RXWFRPHV VKRXOG EH WR VWLPXODWH
WKHUHFRJQLWLRQRIJUHHQTXDOLWLHVDVDYDOXH
RQ SDU ZLWK RWKHU YDOXHV HJ LQIUDVWUXFWXUH
DQG WHFKQRORJLFDO LVVXHV LQ VWUDWHJLF XUEDQ
SODQQLQJ ,I WKLV LV UHDFKHG WKH LQWHJUDWLRQ
RIJUHHQTXDOLWLHVLQXUEDQGHYHORSPHQWDFWL
YLWLHVVXFKDVSODQVSURJUDPVDQGSURMHFWV
FRXOGEHIDFLOLWDWHG0RUHRYHUGLDORJXHVDQG
FROODERUDWLRQ RQ JUHHQ TXDOLWLHV VKRXOG DOVR
EH VWUXFWXUHG WR VKDSH DVVHVV DQG PRQLWRU
WKH LQWHJUDWLRQ RI JUHHQ TXDOLWLHV LQ XUEDQ
SODQQLQJ
6WUDWHJLFHQYLURQPHQWDODVVHVVPHQW 6($ LV
D SODQQLQJ VXSSRUW WRRO WKDW FDQ SRWHQWLDOO\
VHUYHWRVWUXFWXUHGLDORJXHDQGFROODERUDWLRQ
RQJUHHQTXDOLWLHVLQWKHXUEDQSODQQLQJDQG
LPSOHPHQWDWLRQ$PDLQREMHFWLYHRI6($LV
WR SURPRWH D SOXUDOLW\ RI YDOXHV LQ WKH
DVVHVVPHQW RI SODQQLQJ LQVWUXPHQWV E\
IUDPLQJ FRQVXOWDWLRQV ZLWK DQG WKH SDUWL
FLSDWLRQ RI PXOWLSOH DFWRUV &RQQHOO\ DQG
5LFKDUGVRQ  6LQFODLU HW DO  
,QWHUQDWLRQDOO\ WKURXJK WKH 6($ 3URWRFRO
81(&(   DQG LQ (XURSH ZLWK WKH
(XURSHDQ 8QLRQ 'LUHFWLYH RQ 6($ 2-(&
  6($ VHWV PLQLPXP FRQVXOWDWLRQ DQG
SDUWLFLSDWLRQ UHTXLUHPHQWV LQ OLQH ZLWK WKH
$DUKXV &RQYHQWLRQ RQ $FFHVV WR ,QIRUPD
WLRQ 3XEOLF 3DUWLFLSDWLRQ LQ 'HFLVLRQ
0DNLQJ DQG $FFHVV WR -XVWLFH LQ (QYLURQ
PHQWDO0DWWHUV 81(&( 
)XUWKHUPRUH 6($ VHUYHV DV PHFKDQLVP WR
IRUPDOO\ UHFRJQL]H JUHHQ DUHD DQG WKHLU
VHUYLFHV LQ XUEDQ SODQQLQJ .ROKRII DQG
6ORRWZHJ   DQG UHFHQWO\ VHYHUDO JXLGH
OLQHVDQGPHWKRGRORJLFDOIUDPHZRUNVIRUWKH
LQWHJUDWLRQ RI JUHHQ DUHDV DQG WKHLU VHUYLFHV
LQ 6($ KDYH EHHQ GHYHORSHG *HQHOHWWL
 /DQGVEHUJ  .XPDU HW DO 
3DUWLGiULR DQG *RPHV  81(3  
8VLQJ WKHVH JXLGHOLQHV FRXOG VHUYH WR
VWUXFWXUH VWUDWHJLF GLDORJXHV DQG FROODERUD
WLRQRQJUHHQTXDOLWLHVLQFRPSDFWLQJFLWLHV
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 *UHHQ TXDOLWLHV 6($ IUDPHZRUN
IRUFRPSDFWLQJFLWLHV

JUHHQ TXDOLWLHV DV D FRPSOHPHQW RI WKHLU
ZRUN
7KHNH\DFWRUGLDORJXHVVKRXOGLQLWLDOO\IRFXV
RQ GLVFXVVLQJ DQG SRVVLEO\ DJUHHLQJ RQ NH\
FKDOOHQJHV DQG PHDVXUHV IRU JUHHQ TXDOLWLHV
ZKLFKLVWKHVHFRQGSURSRVHGDFWLYLW\LQWKH
VWUDWHJLF FRQWH[W DQDO\VLV IRU JUHHQ TXDOLWLHV
VWHS 7KH UHVXOWV SUHVHQWHG LQ WKLV VWXG\
7DEOH PD\EHXVHGDVDVWDUWLQJSRLQWWR
IRFXV SUDFWLWLRQHU GLDORJXHV ZKHQ FDUU\LQJ
RXW D FRPSUHKHQVLYH JUHHQ TXDOLWLHV 6($
+RZHYHU WKHVH UHVXOWV VKRXOGEH XVHG ZLWK
FDXWLRQ DV WKH\ DUH EDVHG RQ SUDFWLWLRQHU
SHUVSHFWLYHV ,Q D IXOOIOHWFKHG JUHHQ TXDO
LWLHV 6($ SURFHVV IRFXVHG GLDORJXHV RQ
FKDOOHQJHV DQG PHDVXUHV IRU JUHHQ TXDOLWLHV
UHTXLUH WKH LQFOXVLRQ RI YDULRXV DFWRU SHU
VSHFWLYHV
$IWHU KDYLQJ HVWDEOLVKHG DQG IRFXVHG NH\
DFWRU GLDORJXHV RQ JUHHQ TXDOLWLHV D VXEVH
TXHQW DFWLYLW\ LQ WKH VWUDWHJLF FRQWH[W
DQDO\VLVIRUJUHHQTXDOLWLHVVWHSZRXOGEHWR
DJUHHXSRQDQGIRUPXODWHDYLVLRQIRUJUHHQ
TXDOLWLHV LQ WKH UHJLRQ $JUHHLQJ RQ VXFK D
YLVLRQPLJKWSURYLGHDVWUDWHJLFGLUHFWLRQIRU
JUHHQ TXDOLWLHV DQG KLJKOLJKW WKHLU LPSRU
WDQFH DW UHJLRQDO DQG PXQLFLSDO SODQQLQJ
OHYHOV7KHUHVHDUFKUHVXOWV 7DEOH DQGWKH
GHYHORSPHQW YLVLRQ WKDW KDV EHHQ HVWD
EOLVKHG IRU WKH 6WRFNKROP UHJLRQ 25387
  FRXOG VHUYH DV GLVFXVVLRQ LQSXWV WR
IRUPXODWH D YLVLRQ IRU JUHHQ TXDOLWLHV LQ WKH
6WRFNKROPUHJLRQ
/LQNHG WR WKH HVWDEOLVKPHQW RI D YLVLRQ IRU
JUHHQTXDOLWLHVLVWKHQHHGWRIRUPXODWHDLPV
DQG VWUDWHJLHV ZKLFK LV WKH ODVW SURSRVHG
DFWLYLW\ RI WKH VWUDWHJLF FRQWH[W DQDO\VLV IRU
JUHHQ TXDOLWLHV VWHS )RUPXODWLQJ DLPV DQG
VWUDWHJLHV FRXOG HQDEOH FRQFUHWL]LQJ D YLVLRQ
IRU JUHHQ TXDOLWLHV DV ZHOO DV LQIRUPLQJ
XUEDQGHYHORSPHQWVWUDWHJLHVIRUWKH6WRFN
KROP UHJLRQ ZKLFK IRFXV RQ GHYHORSLQJ D
SRO\FHQWULF UHJLRQ ZLWK KLJKGHQVLW\ XUEDQ
FRUHV 25387 

$JUHHQTXDOLWLHVIRFXVHG6($IUDPHZRUNLV
SURSRVHGWRVWUXFWXUHVWUDWHJLFGLDORJXHVDQG
FROODERUDWLRQ IRU VWUHQJWKHQLQJ WKH LQWH
JUDWLRQ RI JUHHQ TXDOLWLHV LQ XUEDQ SODQQLQJ
LQ 6WRFNKROP UHJLRQ 7KLV 6($ IUDPHZRUN
LV EDVHG RQ DQG DGGUHVVHV WKH SUDFWLWLRQHU
SHUVSHFWLYHV RQ FKDOOHQJHV DQG PHDVXUHV
WKDW ZHUH FROOHFWHG DQG DQDO\]HG IRU JUHHQ
TXDOLWLHVLQWKHUHJLRQ0RUHRYHUWKHIUDPH
ZRUNXVHVDQGFRPELQHVFHUWDLQHOHPHQWVRI
WKH HFRV\VWHP VHUYLFHV LQFOXVLYH 6($ PHWK
RGRORJLFDOIUDPHZRUNVWKDWDUHSURSRVHGE\
*HQHOHWWL   3DUWLGiULR DQG *RPHV
  DQG 81(3   7KH IUDPHZRUN
OLQNV WR UHJLRQDO DQG PXQLFLSDO SODQQLQJ
SURFHVVHVLQWKH6WRFNKROPUHJLRQ 25387
  DQG HQJDJHV SRWHQWLDO DFWRUV WKDW
FRXOG EHFRPH UHVSRQVLEOH IRU DSSO\LQJ WKH
IUDPHZRUN )LJXUH 
7KH SURSRVHG JUHHQ TXDOLWLHV 6($ IUDPH
ZRUNFRQVLVWVRIWZRLWHUDWLYHVWHSVDVWUDWH
JLF FRQWH[W DQDO\VLV IRU JUHHQ TXDOLWLHV VWHS
DQGDQDVVHVVPHQWDQGPRQLWRULQJIRUJUHHQ
TXDOLWLHV VWHS 7KH SXUSRVH RI WKH VWUDWHJLF
FRQWH[WDQDO\VLVVWHSIRUJUHHQTXDOLWLHVLVWR
KLJKOLJKW WKH LPSRUWDQFH RI JUHHQ DUHDV DQG
WKHLU JUHHQ TXDOLWLHV VR WKDW WKH\ DUH UHFRJ
QL]HG DV D YDOXH LQ WKH UHJLRQ·V XUEDQ SODQ
QLQJ SURFHVVHV $V IRU WKH DVVHVVPHQW DQG
PRQLWRULQJ IRU JUHHQ TXDOLWLHV VWHS LWV SXU
SRVH LV WR HQKDQFH WKH LQFOXVLRQ RI JUHHQ
TXDOLWLHV LQ WKH VWUDWHJLF DFWLRQV WKDW DUH SXW
IRUWKDWWKHPXQLFLSDOSODQQLQJOHYHO

 6WUDWHJLF FRQWH[W DQDO\VLV IRU JUHHQ
TXDOLWLHV

7KH VWUDWHJLF FRQWH[W DQDO\VLV IRU JUHHQ
TXDOLWLHV VWHS FRQVLVWV RI VHYHUDO SURSRVHG
DFWLYLWLHV7KHILUVWDFWLYLW\LVWRLGHQWLI\DQG
HQJDJH NH\ DFWRUV LQ GLDORJXHV RQ JUHHQ
TXDOLWLHV %DVHG RQ WKH UHVHDUFK UHVXOWV NH\
DFWRUVWRHQJDJHLQVXFKGLDORJXHVZRXOGEH
SUDFWLWLRQHUV DQG SROLWLFLDQV ERWK DW WKH
UHJLRQDO DQG PXQLFLSDO OHYHO WKH UHDO HVWDWH
DQGFRQVWUXFWLRQVHFWRUVDFDGHPLDDQGFLYLO
VRFLHW\ 0RUHRYHU LW LV VXJJHVWHG WKDW WKH
UHJLRQDO SODQQLQJ DXWKRULW\ FRRUGLQDWHV WKH
HQJDJHPHQW RI WKHVH DFWRUVLQ GLDORJXHV IRU
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6WRFNKROP
UHJLRQSODQQLQJ 

9LVLRQ (XURSH·V
PRVW
DWWUDFWLYH
PHWURSROLWDQ
UHJLRQ

6WUDWHJ\ 'HYHORS D
SRO\FHQWULF UHJLRQ
ZLWK KLJKGHQVLW\
XUEDQFRUHV

*UHHQTXDOLWLHV
6($

5HVSRQVLEOH

6WUDWHJLFFRQWH[W
DQDO\VLVIRUJUHHQ
TXDOLWLHV










5HJLRQDO
SODQQLQJ
DXWKRULWLHV

,GHQWLI\LQJDQG
HQJDJLQJNH\
DFWRUV

&KDOOHQJHVPHD
VXUHVDQDO\VLVDQG
NH\LVVXHV

9LVLRQIRUJUHHQ
TXDOLWLHV

$LPVDQG
VWUDWHJLHV

$VVHVVPHQWDQG
PRQLWRULQJIRU
JUHHQTXDOLWLHV 
6WUDWHJLF DFWLRQV
)RUPXODWLQJ
DQG
LPSOHPHQWLQJ
FRPSDFWLQJ
FLW\
SODQVDQGSURJUDPV

$FWRUVDQGNH\
JUHHQTXDOLWLHV

6KDSHDQGDVVHVV
RSWLRQV






0XQLFLSDO
SODQQLQJ
DXWKRULWLHV

0RQLWRULQJDQG
FRPSHQVDWLRQ

)LJXUH  3URSRVHG JUHHQ TXDOLWLHV 6($ IUDPHZRUN IRU WKH FRPSDFWLQJ 6WRFNKROP
UHJLRQ %DVHG RQ 25387    %DVHG RQ *HQHOHWWL   3DUWLGiULR DQG
*RPHV  DQG81(3  
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7KH UHVXOWV FRQWDLQHG LQ 7DEOH  PD\ VHUYH
DVDEDVLVIRUGLDORJXHWRIRUPXODWHDLPVDQG
VWUDWHJLHV IRU JUHHQ TXDOLWLHV LQ WKH 6WRFN
KROP UHJLRQ )RU LQVWDQFH WKH UHVXOWV SRLQW
WR WKH QHHG WR LQFUHDVH UHWULHYH DQG PDNH
NQRZOHGJH RQ JUHHQ TXDOLWLHV RSHUDEOH
)RFXV PD\ WKHQ EH SODFHG RQ GLVFXVVLQJ
VWUDWHJLF RSWLRQV WR JDLQ NQRZOHGJH RQ WKH
VXSSO\DQGGHPDQGIRUJUHHQTXDOLWLHVLQWKH
UHJLRQ 9DOXDWLQJ JUHHQ TXDOLWLHV 6ORRWZHJ
DQG YDQ %HXNHULQJ  &KDQ HW DO 
GH *URRW HW DO  1RUWRQ HW DO  
PDSSLQJ JUHHQ TXDOLWLHV 5D\PRQG HW DO
 6KHUURXVH HW DO  %XUNKDUG HW DO
  DQG XVLQJ ODQGVFDSH DQDO\VHV 0|UW
EHUJ*RQWLHUHWDO=HWWHUEHUJHW
DO  *RQ]iOH] GHO &DPSR   PD\
IDFLOLWDWHREWDLQLQJNQRZOHGJHRQWKHVXSSO\
DQGGHPDQGIRUJUHHQTXDOLWLHV8VLQJWKHVH
WRROVPD\DOVR HQDEOHGLDORJXHWRPDNHWKLV
NQRZOHGJH RSHUDEOH DQG GULYLQJ SODQQLQJ
WKURXJK WKH IRUPXODWLRQ RI DLPV DQG
VWUDWHJLHV LQ WHUPV RI UHTXLUHG KDELWDW W\SHV
DQG WKHLU TXDOLWLHV LQ WHUPV RI FRQQHFWLYLW\
ORFDWLRQDQGOHYHOVRIZHDUDQGWHDU
0RQLWRULQJRIJUHHQTXDOLWLHVDQGHFRORJLFDO
FRPSHQVDWLRQPHDVXUHVDUHRWKHULVVXHVWKDW
FRXOGHQDEOHLQFUHDVLQJNQRZOHGJHRQJUHHQ
TXDOLWLHV DQG IRU ZKLFK DLPV DQG VWUDWHJLHV
FRXOG EH IRUPXODWHG &ROOHFWHG SUDFWLWLRQHU
SHUVSHFWLYHV LQGLFDWH WKDW HIIHFWLYH PRQLWRU
LQJ FRXOG HQDEOH SROLWLFDO DZDUHQHVV RQ
JUHHQ TXDOLW\ LVVXHV LW HQDEOHV WR GHWHFW
XQGHUVWDQG DQG HYDOXDWH FKDQJHV UHODWHG WR
JUHHQ TXDOLWLHV DQG FRQWULEXWHV WR DGGUHVV
NQRZOHGJH JDSV DQG XQFHUWDLQWLHV $]FiUDWH
HW DO   $V ZHOO SUDFWLWLRQHUV PHQWLRQ
WKDW PRQLWRULQJ JUHHQ TXDOLWLHV FRXOG IDFLOL
WDWH LGHQWLI\LQJ HFRORJLFDO FRPSHQVDWLRQ
PHDVXUHVDQGPHQWLRQWKDWDVZLWKPRQLWRU
LQJ WKHVH VKRXOG EH GLVFXVVHG DW VWUDWHJLF
SODQQLQJ OHYHOV ZKLFK LV LQ OLQH ZLWK RWKHU
UHVHDUFKRQWKHPDWWHU HJ5HJD 
$GGLWLRQDO NH\ LVVXHV WKDW DUH SXW IRUWK E\
SUDFWLWLRQHUVDQGIRUZKLFKDLPVDQGVWUDWH
JLHV PD\ EH IRUPXODWHG DW D VWUDWHJLF SODQ
QLQJOHYHODUHDFFHVVLELOLW\WRJUHHQTXDOLWLHV
DQGJUHHQDUHDGHVLJQ$FFHVVLELOLW\WRJUHHQ
TXDOLWLHV LQ XUEDQ DUHDV LV FRQVLGHUHG WR EH
FUXFLDO IRU DQG LQFUHDVLQJO\ VRXJKW DIWHU E\

XUEDQ GZHOOHUV 'H *URRW HW DO 
7]RXODVHWDO*yPH]%DJJHWKXQHWDO
  ,Q WHUPV RI FXOWXUDO HFRV\VWHPV VHU
YLFHV UHVLGHQWV· DFFHVVLELOLW\ WR JUHHQ DUHDV
SURYLGHV DGGLWLRQDO YDOXH DQG LQFUHDVHV WKH
TXDOLW\ RI JUHHQ DUHDV $]FiUDWH HW DO
IRUWKFRPLQJ  0RUHRYHU PLQLPL]LQJ WUDQV
SRUW QHHGV DQG SURPRWLQJ ZDONLQJ ELNLQJ
DQG SXEOLF WUDQVSRUW DUH EDVLF IRU FRP
SDFWLQJFLWLHV -HQNVHWDO%XUWRQ
GH 5RR  1DELHOHN   7KLV DLP
FRXOGEHFRPELQHGZLWKJUHHQDUHDVE\SODQ
QLQJ IRU ZDONLQJ DQG ELNLQJ SRVVLELOLWLHV
ZLWKLQ JUHHQ DUHDV WR FRQWULEXWH WR LQFUHDVH
FLW\DFFHVVLELOLWLHV
$FFRUGLQJO\ SURSRVLQJ DLPV DQG VWUDWHJLHV
IRU WKH GHVLJQ RI JUHHQ DUHDV LV DOVR RI
LPSRUWDQFH DV SUDFWLWLRQHUV FRQVLGHU WKDW
JUHHQDUHDVVKRXOGEHFUHDWLYHO\GHVLJQHGWR
SURYLGH PXOWLSOH TXDOLWLHV LQVWHDG RI VLPSO\
DSSO\LQJ VWDQGDUGL]HG JUHHQ DUHD GHVLJQV
HJ WKH XVH RI ODZQV ,JQDWLHYD DQG $KUQp
  WKDW OHDG WR D OLPLWHG SURYLVLRQ RI
JUHHQTXDOLW\W\SHV

 $VVHVVPHQW DQG PRQLWRULQJ IRU JUHHQ
TXDOLWLHV

7KH VHFRQG VWHS RI WKHJUHHQ TXDOLWLHV 6($
IUDPHZRUN FRQFHUQV DVVHVVPHQW DQG PRQL
WRULQJ RI JUHHQ TXDOLWLHV ,Q WKLV VWHS JUHHQ
TXDOLWLHV DUH PDGH SDUW RI WKH DVVHVVPHQW
IUDPHZRUNWKDWFDQEHXVHGWRVKDSHDVVHVV
DQG PRQLWRU VWUDWHJLF DFWLRQV LH XUEDQ
SODQV DQG SURJUDPV 7KH DLP LV WR FUHDWH
DSSURSULDWH FRQGLWLRQV WR KDYH GLVFXVVLRQV
IRUGHYHORSPHQWDQGDVVHVVPHQWRIVWUDWHJLF
DFWLRQVLQOLJKWRIWKHDLPVDQGVWUDWHJLHVIRU
JUHHQ TXDOLWLHV WKDW DUH IRUPXODWHG LQ WKH
SUHYLRXV VWHS DW WKH UHJLRQDO OHYHO 6LQFH
VWUDWHJLF DFWLRQV LQ 6ZHGHQ DUH IRUPXODWHG
DQG LPSOHPHQWHG DW WKH PXQLFLSDO OHYHO
PXQLFLSDODXWKRULWLHVVKRXOGEHLQFKDUJHRI
DSSO\LQJ WKHDVVHVVPHQW DQGPRQLWRULQJIRU
JUHHQ TXDOLWLHV VWHS RI WKH SURSRVHG 6($
IUDPHZRUN
7KH DVVHVVPHQW DQG PRQLWRULQJ VWHS IRU
JUHHQ TXDOLWLHV FRQVLVWV RI WKUHH DFWLYLWLHV
7KH ILUVW DFWLYLW\ IRFXVHV RQ HQJDJLQJ NH\
DFWRUV DQG JUHHQ TXDOLWLHV EDVHG RQ WKH
FRQWH[W RI WKH DVVHVVHG VWUDWHJLF DFWLRQ LH
SODQSURJUDPRUSURMHFW7KLVDFWLYLW\HQWDLOV
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PDSSLQJ JUHHQ TXDOLWLHV DQG LGHQWLI\LQJ WKH
SRWHQWLDO EHQHILFLDULHV RI WKHVH JUHHQ TXDO
LWLHV 0RUHRYHU LW HQWDLOV LGHQWLI\LQJ SUHV
VXUHVRQJUHHQDUHDVWKDWDUHFRYHUHGE\WKH
SODQQLQJ DFWLRQ PHDVXULQJ WKH DELOLW\ RI
JUHHQ DUHDV WR SURYLGH JUHHQ TXDOLWLHV DQG
YDOXDWLQJ JUHHQ TXDOLWLHV $ FRPELQDWLRQ RI
TXDQWLWDWLYH DQG TXDOLWDWLYH VSDWLDO YDOXDWLRQ
DQDO\VHV IRU JUHHQ TXDOLWLHV SURYLVLRQ
SUHVVXUHVUHODWLRQVPD\FRQWULEXWHWRVHWWKH
FRQGLWLRQV WR DGGUHVV WKHVH LVVXHV DW WKLV
SRLQW RI WKH JUHHQ TXDOLWLHV 6($ SURFHVV
$]FiUDWH HW DO IRUWKFRPLQJ  ,Q DGGLWLRQ
WKHDFWLYLW\HQWDLOVSULRULWL]LQJJUHHQTXDOLWLHV
EDVHGRQDFWRUGLDORJXHVDQGE\VWXG\LQJWKH
QDWXUHRIWKHVWUDWHJLFDFWLRQ7KHLGHDLVWR
LGHQWLI\ D VSHFLILF VHW RI JUHHQ TXDOLWLHV WKDW
VKRXOG EH XVHG WR VKDSH DQG DVVHVV WKH
HYDOXDWHGVWUDWHJLFDFWLRQ
2QFH WKH FRQWH[W IRU JUHHQ TXDOLWLHV LV LQ
SODFH LQ WHUPV RI NH\ DFWRU DQG SULRULWL]HG
JUHHQ TXDOLWLHV WKH VHFRQG DFWLYLW\ LQ WKH
DVVHVVPHQW DQG PRQLWRULQJ IRU JUHHQ TXDO
LWLHV VWHS ZRXOG EH WR VKDSH DQG DVVHVV
VWUDWHJLF DFWLRQV 3ULRULWL]HG JUHHQ TXDOLWLHV
FRXOG VHUYH DV D GLDORJXH EDVH IURP ZKLFK
NH\ DFWRUV FDQ HQJDJH LQ GLVFXVVLRQV DQG
FROODERUDWLRQ WR VKDSH DQG DVVHVV VWUDWHJLF
DFWLRQV$FFRUGLQJWRWKHUHVHDUFKZLWKSUDF
WLWLRQHUV  SULRULWL]HG JUHHQ TXDOLWLHV FRXOG
VKDSH VWUDWHJLF DFWLRQV E\ KLJKOLJKWLQJ DVVR
FLDWLRQV EHWZHHQ WKH SULRULWL]HG JUHHQ TXDO
LWLHV KXPDQ ZHOOEHLQJ LQ JUHHQ HFRQRP\
HQKDQFHPHQW RI UHFUHDWLRQ VSRUWV DUW
FXOWXUH DQG FRPPHUFH  DQG VRFLDO WHUPV
UHGXFWLRQ LQ FRVWV E\ DGGUHVVLQJ WKH QHHGV
RI FKLOGUHQ WKH HOGHUO\ WKH GLVDEOHG DQG
JHQGHU DQG LQWHUJHQHUDWLRQDO LVVXHV  )URP
WKHVH GLDORJXHV DQG FROODERUDWLRQ VHYHUDO
VWUDWHJLF DFWLRQ RSWLRQV PD\ HPHUJH ZKLFK
FRQVLGHUJUHHQTXDOLWLHVLQGLIIHUHQWGHJUHHV
7KH ODVW DFWLYLW\ LQ WKH DVVHVVPHQW DQG
PRQLWRULQJRIJUHHQTXDOLWLHV VWHSZRXOGEH
WR IRUPXODWH JUHHQ TXDOLW\ PRQLWRULQJ DQG
FRPSHQVDWLRQ VWUDWHJLHV LQ UHODWLRQ WR WKH
FRQWH[W RI WKH DVVHVVHG VWUDWHJLF DFWLRQ
7KHVH VWUDWHJLHV VKRXOG KRZHYHU EH OLQNHG
WR WKH RYHUDOO JUHHQ TXDOLW\ PRQLWRULQJ DQG
FRPSHQVDWLRQ PHDVXUHV WKDW DUH IRUPXODWHG
LQ WKH VWUDWHJLF DQDO\VLV IRU JUHHQ TXDOLWLHV




VWHS 0RUHRYHU PRUH WKDQ IRFXVLQJ RQ
PRQLWRULQJ FRQIRUPDQFH WR DQG WKH SHU
IRUPDQFH RI WKH LPSOHPHQWHG VWUDWHJLF DF
WLRQ WKH PRQLWRULQJ VWUDWHJLHV VKRXOG IRFXV
RQ DGGUHVVLQJ JDSV RI NQRZOHGJH DQG XQ
FHUWDLQWLHV 3DUWLGiULR DQG )LVFKHU   DV
ZHOO DV PDQDJLQJ REVHUYHG FKDQJHV LQ WKH
VXSSO\ DQG GHPDQG RI JUHHQ TXDOLWLHV
81(3   )RU WKLV WKH PRQLWRULQJ
VWUDWHJLHV VKRXOG OLQN WR DQG DLP DW LP
SURYLQJ H[LVWLQJ HQYLURQPHQWDO REVHUYDWLRQ
V\VWHPV $]FiUDWH HW DO   ,Q DGGLWLRQ
EDVHG RQ WKH UHVHDUFK ZLWK SUDFWLWLRQHUV
DFWRU LQYROYHPHQW LQ VHWWLQJ DQG LPSOH
PHQWLQJ PRQLWRULQJ DQG FRPSHQVDWLRQ
VWUDWHJLHVVKRXOGWDNHSODFHDVWKHVHZLOOGHDO
ZLWK JUHHQ TXDOLW\ WUDGH RIIV WKDW PD\ FRQ
FHUQVRPHRIWKHDFWRUV 0RUULVRQ6DXQGHUV
DQG3RSH 
$SSO\LQJ WKH SURSRVHG JUHHQ TXDOLWLHV 6($
IUDPHZRUNFRXOGIRVWHUVWUDWHJLFGLDORJXHRQ
JUHHQ TXDOLWLHV DW UHJLRQDO DQG PXQLFLSDO
SODQQLQJOHYHOVLQWKHFRPSDFWLQJ6WRFNKROP
UHJLRQ
$W WKH UHJLRQDO SODQQLQJ OHYHO VWUDWHJLF
GLDORJXHVRQJUHHQTXDOLWLHVPD\OHDGWRWKH
IRUPXODWLRQ RI D YLVLRQ DLPV DQG VWUDWHJLHV
IRU JUHHQ TXDOLWLHV $W WKH PXQLFLSDO SODQ
QLQJ OHYHO WKH VWUDWHJLF GLDORJXHV PD\ HQ
KDQFHVKDSLQJDQGDVVHVVLQJFLW\FRPSDFWLRQ
VWUDWHJLF DFWLRQV XVLQJ JUHHQ TXDOLWLHV DQG
WKHLUDVVRFLDWLRQVWRKXPDQZHOOEHLQJ
7KHDSSOLFDWLRQRIWKHSURSRVHGJUHHQTXDO
LWLHV 6($ IUDPHZRUN PD\ EH OLPLWHG E\
SUDFWLWLRQHU SUHFRQFHSWLRQV RQ WKH OLPLWV RI
IRUPDO DQG JHQHULF W\SHV RI 6($ IRFXVLQJ
RQLPSDFWDVVHVVPHQW+RZHYHUEHLQJFRQ
WH[WXDOL]HG WR UHJLRQDO DQG PXQLFLSDO SODQ
QLQJ DQG IRFXVLQJ RQ JUHHQ TXDOLWLHV PLJKW
HQKDQFH WKH SURSRVHG IUDPHZRUN·V SRVVL
ELOLWLHV WR EH DSSOLHG LQ WKH 6WRFNKROP
UHJLRQ
0RUHRYHU WKH UHVHDUFK WKDW ZDVFDUULHG RXW
ZLWK SUDFWLWLRQHU SHUVSHFWLYHV RQ FKDOOHQJHV
DQGPHDVXUHVIRUJUHHQTXDOLWLHVLQWKHFRP
SDFWLQJ 6WRFNKROP UHJLRQ SURYLGHV D EDVH
RQ ZKLFK WR GHYHORS D IXOOIOHWFKHG JUHHQ
TXDOLWLHV 6($ SURFHVV +RZHYHU PRUH
UHVHDUFKZLOOEHQHHGHGEHIRUHRULQSDUDOOHO
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WR WKH DSSOLFDWLRQ RI VXFK DQ 6($ IUDPH
ZRUNIRUJUHHQTXDOLWLHV

  & 21&/86,216 
'XH WR WKHLU LPSRUWDQFH IRU WKH DWWUDFWLYH
DQG VXVWDLQDEOH FLW\ JUHHQ DUHDV DQG JUHHQ
TXDOLWLHVVKRXOGEHUHFRJQL]HGDVNH\YDOXHV
RQ SDU ZLWK HFRQRPLF DQG WHFKQLFDO YDOXHV
LQXUEDQSODQQLQJ+RZHYHUJUHHQDUHDDQG
JUHHQ TXDOLWLHV WHQG WR EH RYHUORRNHG ZKHQ
FRPSDFWLQJ FLWLHV DQG FLW\ UHJLRQV 7R DG
GUHVVWKLVLVVXHSUDFWLWLRQHUSHUVSHFWLYHVRQ
FKDOOHQJHV DQG PHDVXUHV IRU JUHHQ TXDOLW\
LQFOXVLRQ LQ WKH FRPSDFWLQJ 6WRFNKROP
UHJLRQ ZHUH FROOHFWHG DQG DQDO\]HG 6HYHUDO
GDWD SDWWHUQ HOHPHQWV DQG FDWHJRULHV ZHUH
LGHQWLILHG DQG IURP WKHVH NH\ LVVXHV ZHUH
LQIHUUHG
7KH NH\ LVVXHV SRLQWHG WR WKH QHHG WR VHW D
VWUDWHJLFGLUHFWLRQIRUJUHHQDUHDVDQGJUHHQ
TXDOLWLHV LQ WKH XUEDQ SODQQLQJ RI WKH FRP
SDFWLQJ 6WRFNKROP UHJLRQ 0RUHRYHU WKH
NH\ LVVXHV KLJKOLJKWHG WKH QHHG WR EHWWHU
XQGHUVWDQGLQJORFDOFRQWH[WVWRPDNHNQRZ
OHGJH RQ JUHHQ TXDOLWLHV RSHUDEOH DQG WR
VWUXFWXUH D FRPSUHKHQVLYH FROODERUDWLRQ
DPRQJVW D SOXUDOLW\ RI DFWRUV WR VWLPXODWH
GLDORJXHRQJUHHQDUHDVDQGJUHHQTXDOLWLHV
,W ZDV FRQVLGHUHG WKDW DGGUHVVLQJ WKHVH NH\
LVVXHV FRXOG HQKDQFH WKH LQFOXVLRQ RI JUHHQ
DUHDV DQG JUHHQ TXDOLWLHV DW GLIIHUHQW XUEDQ
SODQQLQJ VFDOHV LQ WKH 6WRFNKROP UHJLRQ
+RZHYHU LW ZDV DFNQRZOHGJHG WKDW WKHVH
DQGRWKHULVVXHVVKRXOGEHIXUWKHUGLVFXVVHG
DQGLGHQWLILHG
)RU WKLV SXUSRVH D JUHHQ TXDOLWLHV 6($
IUDPHZRUN ZDV SURSRVHG $W WKH UHJLRQDO
XUEDQ SODQQLQJ OHYHO WKH IUDPHZRUN VKRXOG
IRFXV RQ HVWDEOLVKLQJ D VWUDWHJLF FRQWH[W
DQDO\VLV IRU JUHHQ TXDOLWLHV 7KLV FRXOG EH
GRQH E\ IXUWKHULQJ GLDORJXH DQG FROOD
ERUDWLRQRQFRQIOLFWVDQGPHDVXUHVIRUJUHHQ
TXDOLWLHV DQG E\ VHWWLQJ YLVLRQV DLPV DQG
VWUDWHJLHV IRU JUHHQ TXDOLWLHV $W WKH PXQL
FLSDO XUEDQ SODQQLQJ OHYHO WKH IUDPHZRUN
VKRXOG IRFXV RQ VKDSLQJ DQG DVVHVVLQJ
VWUDWHJLF DFWLRQV IRU FLW\ FRPSDFWLRQ EDVHG
RQ JUHHQ TXDOLWLHV DQG WKHLU DVVRFLDWLRQV WR
KXPDQZHOOEHLQJ



7KH FROOHFWHG SUDFWLWLRQHU SHUVSHFWLYHV RQ
FRQIOLFWV DQG PHDVXUHV IRU JUHHQ TXDOLWLHV
DQG WKH SURSRVHG JUHHQ TXDOLWLHV 6($
IUDPHZRUN SURYLGH D EDVH RQ ZKLFK WR
GHYHORSVWUDWHJLFGLDORJXHVDQGFROODERUDWLRQ
IRU WKH LQFOXVLRQ RI JUHHQ TXDOLWLHV LQ XUEDQ
SODQQLQJ $GGLWLRQDO UHVHDUFK LV KRZHYHU
QHHGHG WR HQDEOH WKH VWUXFWXULQJ RI VXFK
GLDORJXHV DQGFROODERUDWLRQWRFRQWULEXWHWR
PDNH FRPSDFWLQJ FLWLHV DQG UHJLRQV PRUH
DWWUDFWLYH

$ &.12:/('*(0(176 
:HDFNQRZOHGJHVXSSRUWIRUWKLVZRUNIURP
WKH 6ZHGLVK 7UDQVSRUW $GPLQLVWUDWLRQ DQG
WKH1RUGLF5RDG$VVRFLDWLRQ
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5 ()(5(1&(6 
$]FiUDWH - %DOIRUV % %ULQJ $  'HVWRXQL *   6WUDWHJLF HQYLURQPHQWDO DVVHVVPHQW DQG
PRQLWRULQJ$UFWLFNH\JDSVDQGEULGJLQJSDWKZD\V(QYLURQPHQWDO5HVHDUFK/HWWHUVSS
$]FiUDWH - 0|UWEHUJ 8 +DDV - %DOIRUV %  *RUGRQ 6 IRUWKFRPLQJ  5HDFKLQJ FRPSDFW JUHHQ
FLWLHV $ VWXG\ RI WKH SURYLVLRQ RI DQG SUHVVXUH RQ FXOWXUDO HFRV\VWHP VHUYLFHV LQ 6WRFNKROP
6XEPLWWHGWR-RXUQDORI(QYLURQPHQWDO,PSDFW$VVHVVPHQW5HYLHZ
%DUWKHO 6 &ROGLQJ - (UQVWVRQ + 0DUFXV / (UL[RQ +  7KRUVYDOO -   4ERRN $OEDQR 
VXVWDLQDEOLW\$OEDQR5HVLOLHQW&DPSXV$NDGHPLVND+XV6WRFNKROP6ZHGHQ
%DVWLDQ 2 +DDVH ' DQG *UXQHZDOG .   (FRV\WHP SURSHUWLHV SRWHQWLDOV DQG VHYLFHV 7KH
((36FRQFHSWXDOIUDPHZRUNDQGXUEDQDSSOLFDWLRQH[DPSOH(FRORJLFDO,QGLFDWRUV
%ROXQG3DQG+XQKDPPDU6  ´(FRV\VWHPVHUYLFHVLQXUEDQDUHDVµ(FRORJLFDO(FRQRPLFV

%RUJVWU|P6  8UEDQVKDGHVRIJUHHQ3K'7KHVLV6WRFNKROP8QLYHUVLW\6WRFNKROP6ZHGHQ
%U\PDQ$  6RFLDOUHVHDUFKPHWKRGVWKHG2[IRUG8QLYHUVLW\3UHVV2[IRUG
%XUNKDUG % &URVVPDQ 1 1HGNRY 6 3HW] . DQG $ONHPDGH 5   0DSSLQJ DQG PRGHOOLQJ
HFRV\VWHPVHUYLFHVIRUVFLHQFHSROLF\DQGSUDFWLFH(FRV\VWHP6HUYLFHV
%XUWRQ (   ´7KH FRPSDFW FLW\ -XVW RU MXVW FRPSDFW" $ SUHOLPLQDU\ DQDO\VLVµ 8UEDQ 6WXGLHV 
 
&KDQ.0$6WDWWHUILHOG7DQG*ROGVWHLQ-  5HWKLQNLQJHFRV\VWHPVHUYLFHVWREHWWHUDGGUHVV
DQGQDYLJDWHFXOWXUDOYDOXHV(FRORJLFDO(FRQRPLFV
&ROGLQJ-  ´7KHUROHRIHFRV\VWHPVHUYLFHVLQFRQWHPSRUDU\XUEDQSODQQLQJµ,Q1LHPHOl-HWDO
(GV 8UEDQHFRORJ\SDWWHUQVSURFHVVHVDQGDSSOLFDWLRQV2[IRUG8QLYHUVLW\3UHVV2[IRUG8.
&ROGLQJ -   /RFDO DVVHVVPHQW RI 6WRFNKROP 5HYLVLWLQJ WKH 6WRFNKROP XUEDQ DVVHVVPHQW ,Q
(OPTYLVW 7 HW DO (GV  8UEDQL]DWLRQ ELRGLYHUVLW\ DQG HFRV\VWHP VHUYLFHV &KDOOHQJHV DQG RSSRUWXQLWLHV
6SULQJHU/RQGRQ8.
&ROGLQJ-/XQGEHUJ-DQG)RONH&  ,QFRUSRUDWLQJJUHHQDUHDXVHUJURXSVLQXUEDQHFRV\VWHP
PDQDJHPHQW$PELR
&RQQHOO\ 6 DQG 5LFKDUGVVRQ 7   9DOXHGULYHQ 6($ WLPH IRU DQ HQYLURQPHQWDO MXVWLFH
SHUVSHFWLYH"(QYLURQPHQWDO,PSDFW$VVHVVPHQW5HYLHZ
&RVWDQ]DHWDO  ´7KHYDOXHRIWKHZRUOG·VHFRV\VWHPVHUYLFHVDQGQDWXUDOFDSLWDOµ1DWXUH²

'H*URRWHWDO  &XOWXUDODQG$PHQLW\6HUYLFHV,Q+DVVDQ56FKROHV5DQG $VK1 (GV 
(FRV\VWHPVDQG+XPDQ:HOOEHLQJ&XUUHQW6WDWHDQG7UHQGV9ROXPH,VODQG3UHVV:DVKLQJWRQ
'H*URRW5%UDQGHU/YDQGHU3ORHJ6&RVWDQ]D5%HUQDUG)%UDDW/ YDQ%HXNHULQJ3
 *OREDOHVWLPDWHVRIWKHYDOXHRIHFRV\VWHPVDQGWKHLUVHUYLFHVLQPRQHWDU\XQLWV(FRV\VWHP
6HUYLFHV  
'H 5LGGHU . HW DO   µ$Q LQWHJUDWHG PHWKRGRORJ\ WR DVVHVV WKH EHQHILWVRI XUEDQ JUHHQVSDFHµ
6FLHQFHRIWKH7RWDO(QYLURQPHQW
'H5RR*  ´&RPSDFWFLW\HQYLURQPHQWDOFRQIOLFWVDQGSROLF\VWUDWHJLHV&RPSOH[LW\DFULWHULRQ
IRUGHFLVLRQPDNLQJµ,Q:LOOLDPV.%XUWRQ(DQG-HQNV0 (GV $FKLHYLQJVXVWDLQDEOHXUEDQ
IRUP( )16SRQ/RQGRQ8.
'RXJODV,DQG5DYHW]-  8UEDQ(FRORJ\7KH%LJJHU3LFWXUH,Q1LHPHOl-HWDO (GV 8UEDQ
HFRORJ\SDWWHUQVSURFHVVHVDQGDSSOLFDWLRQV2[IRUG8QLYHUVLW\3UHVV2[IRUG8.
(OPTYLVW7HWDO  7KHG\QDPLFVRIVRFLDOHFRORJLFDOV\VWHPVLQXUEDQODQGVFDSHV6WRFNKROPDQG
WKH1DWLRQDO8UEDQ3DUN6ZHGHQ$QQ1<$FDG6FL
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*HQHOHWWL'  ´5HDVRQVDQGRSWLRQVIRULQWHJUDWLQJHFRV\VWHPVHUYLFHVLQVWUDWHJLFHQYLURQPHQWDO
DVVHVVPHQW RI VSDWLDO SODQQLQJµ ,QWHUQDWLRQDO -RXUQDO RI %LRGLYHUVLW\ 6FLHQFH (FRV\VWHP 6HUYLFHV 
0DQDJHPHQW  
*LOO 3 6WHZDUW . 7UHDVXUH ( &KDGZLFN %   0HWKRGV RI GDWD FROOHFWLRQ LQ TXDOLWDWLYH
UHVHDUFKLQWHUYLHZVDQGIRFXVJURXSV%U'HQW-²GRLEGM
*yPH]%DJJHWKXQ(HWDO  8UEDQHFRV\VWHPVHUYLFHV,Q(OPTYLVW7HWDO HGV 8UEDQL]DWLRQ
ELRGLYHUVLW\DQGHFRV\VWHPVHUYLFHV&KDOOHQJHVDQGRSSRUWXQLWLHV6SULQJHU/RQGRQ8.
*RQWLHU 0 %DOIRUV % 0|UWEHUJ 8   %LRGLYHUVLW\ LQ HQYLURQPHQWDO DVVHVVPHQW &XUUHQW SUDFWLFH
DQGWRROVIRUSUHGLFWLRQ(QYLURQPHQWDO,PSDFW$VVHVVPHQW5HYLHZ
*RQ]iOH]GHO&DPSR$ *,6LQHQYLURQPHQWDO DVVHVVPHQW D UHYLHZRIFXUUHQWLVVXHVDQGIXWXUH
QHHGV-RXUQDORI(QYLURQPHQWDO$VVHVVPHQW3ROLF\DQG0DQDJHPHQW
+DVVH'HWDO  $TXDQWLWDWLYHUHYLHZRIXUEDQHFRV\VWHPVHUYLFHDVVHVVPHQWV&RQFHSWVPRGHOV
DQGLPSOHPHQWDWLRQ$PELR
+RIVWDG +   &RPSDFW FLW\ GHYHORSPHQW +LJK LGHDOV DQG HPHUJLQJ SUDFWLFHV (XURSHDQ -RXUQDO RI
6SDWLDO'HYHORSPHQW
+RVWHWOHU 0 $OOHQ : DQG 0HXUN &   &RQVHUYLQJ XUEDQ ELRGLYHUVLW\" &UHDWLQJ JUHHQ
LQIUDVWUXFWXUHLVRQO\WKHILUVWVWHS/DQGVFDSHDQG8UEDQ3ODQQLQJ
,JQDWLHYD 0 DQG $KUQp .   %LRGLYHUVH JUHHQ LQIUDVWUXFWXUH IRU WKH VW FHQWXU\ IURP JUHHQ
GHVHUWRIODZQVWRELRSKLOLFFLWLHV-RXUQDORI$UFKLWHFWXUHDQG8UEDQLVP  
-DPHV 3 HW DO   ´7RZDUGV DQG LQWHJUDWHG XQGHUVWDQGLQJ RI JUHHQ VSDFH LQ WKH (XURSHDQ EXLOW
HQYLURQPHQWµ8UEDQ)RUHVWU\DQG8UEDQ*UHHQLQJ
-DQVVRQ0  *UHHQVSDFHLQFRPSDFWFLWLHVWKHEHQHILWVDQGYDOXHVRIXUEDQHFRV\VWHPVHUYLFHVLQ
SODQQLQJ1RUGLF-RXUQDORI$UFKLWHFWXUDO5HVHDUFK
-HQNV 0 %XUWRQ ( DQG :LOOLDPV .   7KH FRPSDFW FLW\ D VXVWDLQDEOH XUEDQ IRUP" (  )1 6SRQ
/RQGRQ8.
-LP&<   ´*UHHQVSDFHSUHVHUYDWLRQ DQGDOORFDWLRQIRUVXVWDLQDEOHJUHHQLQJRIFRPSDFWFLWLHVµ
&LWLHV
.DELVFK14XUHVKL6DQG+DDVH'  +XPDQHQYLURQPHQWLQWHUDFWLRQVLQXUEDQJUHHQVSDFHV²
$ V\VWHPDWLF UHYLHZ RI FRQWHPSRUDU\ LVVXHV DQG SURVSHFWXV IRU IXWXUH UHVHDUFK (QYLURQPHQWDO
,PSDFW$VVHVVPHQW5HYLHZ
.ULSSHQGRUII.  &RQWHQW$QDO\VLV$Q,QWURGXFWLRQWRLWV0HWKRGRORJ\6$*(7KRXVDQG2DNV
.XPDU 3 (UVLQ 6 DQG <DVKLUR 0   /LQNLQJ HFRV\VWHP VHUYLFHV WR VWUDWHJLF HQYLURQPHQWDO
DVVHVVPHQWLQGHYHORSPHQWSROLFLHV(QYLURQPHQWDO,PSDFW$VVHVVPHQW5HYLHZ
.YDOH 6 DQG %ULQNPDQQ 6   ,QWHUYLHZV /HDUQLQJ WKH &UDIW RI 4XDOLWDWLYH 5HVHDUFK ,QWHUYLHZLQJ 6$*(
7KRXVDQG2DNV
/DQGVEHUJ ) 2]PHQW 6 6WLFNOHU 0 +HQQLQJHU 1 7UHZHHN - 9HQQ 2 DQG 0RFN *  
(FRV\VWHP 6HUYLFHV 5HYLHZ IRU ,PSDFW $VVHVVPHQW ,QWURGXFWLRQ DQG *XLGH WR 6FRSLQJ :RUOG 5HVRXUFHV
,QVWLWXWH:DVKLQJWRQ'&
/LQ--DQG<DQJ$7  'RHVWKHFRPSDFWFLW\SDUDGLJPIRVWHUVXVWDLQDELOLW\"$QHPSLULFDOVWXG\
LQ7DLZDQ(QYLURQPHQWDQG3ODQQLQJ%3ODQQLQJDQG'HVLJQ
0RUULVRQ6DXQGHUV $ DQG 3RSH -   &RQFHSWXDOLVLQJ DQG PDQDJLQJ WUDGHRIIV LQ VXVWDLQDELOLW\
DVVHVVPHQW(QYLURQPHQWDO,PSDFW$VVHVVPHQW5HYLHZ
0|UWEHUJ 8 %DOIRUV % .QRO :&   /DQGVFDSH HFRORJLFDO DVVHVVPHQW $ WRRO IRU LQWHJUDWLQJ
ELRGLYHUVLW\ LVVXHV LQ VWUDWHJLF HQYLURQPHQWDO DVVHVVPHQW DQG SODQQLQJ -RXUQDO RI (QYLURQPHQWDO
0DQDJHPHQW
0|UWEHUJ 8   /DQGVFDSH HFRORJLFDO DQDO\VLV DQG DVVHVVPHQW LQ DQ XUEDQL]LQJ HQYLURQPHQW ,Q




3UDFWLWLRQHUSHUVSHFWLYHVRQFKDOOHQJHVDQGPHDVXUHVIRUJUHHQTXDOLWLHVLQWKH6WRFNKROPUHJLRQ









0F'RQQHOOHWDO HGV (FRORJ\RI&LWLHVDQG7RZQV $ &RPSDUDWLYH$SSURDFK&DPEULGJH 8QLYHUVLW\
3UHVV&DPEULGJH
1HXHQGRUI.$  7KH&RQWHQW$QDO\VLV*XLGHERRN6$*(7KRXVDQG2DNV
1DELHOHN.  7KHFRPSDFWFLW\3ODQQLQJVWUDWHJLHVUHFHQWGHYHORSPHQWVDQGIXWXUHSURVSHFWVLQWKH1HWKHUODQGV
$(623WK$QQXDO&RQJUHVV$QNDUD
1RUWRQ /5 ,QZRRG +&URZH$ DQG %DNHU $   7ULDOOLQJ D PHWKRG WR TXDQWLI\ WKH FXOWXUDO
VHUYLFHVRIWKH(QJOLVKODQGVFDSHXVLQJFRXQWU\VLGHVXUYH\GDWD/DQG8VH3ROLF\
3DUWLGiULR 05 DQG )LVFKHU 7%   )ROORZXS LQ FXUUHQW 6($ XQGHUVWDQGLQJ (G 0RUULVRQ
6DXQGHUV$DQG$UWV-$VVHVVLQJ,PSDFW+DQGERRNRI(,$DQG6($)ROORZ8S(DUWKVFDQ/RQGRQ
3DUWLGiULR 0 5 DQG *RPHV 5 &   (FRV\VWHP VHUYLFHV LQFOXVLYH VWUDWHJLF HQYLURQPHQWDO
DVVHVVPHQW(QYLURQPHQWDO,PSDFW$VVHVVPHQW5HYLHZ²
3LFNHWW 67$ HW DO  8UEDQ HFRORJLFDO V\VWHPV 6FLHQWLILF IRXQGDWLRQV DQG DGHFDGH RI SURJUHVV
-RXUQDORI(QYLURQPHQWDO0DQDJHPHQW
2IILFH RI 5HJLRQDO 3ODQQLQJ DQG 8UEDQ 7UDQVSRUWDWLRQ 25387    5HJLRQDO XWYHFNOLQJVSODQ I|U
6WRFNKROPVUHJLRQHQ  58)6  7LOOYl[W PLOM| RFK UHJLRQSODQHULQJ 6WRFNKROP 6ZHGHQ
KWWSZZZWPUVOOVHUXIV 
2IILFLDO-RXUQDORIWKH(XURSHDQ&RPPXQLWLHV 2-(&   ´'LUHFWLYH(&RIWKH(XURSHDQ
3DUOLDPHQWDQGWKH&RXQFLORIWKH-XQHRQWKHDVVHVVPHQWRIWKHHIIHFWVRIFHUWDLQSODQV
DQGSURJUDPPHVRQWKHHQYLURQPHQWµ2IILFLDO-RXUQDO/
5D\PRQG &0 HW DO   0DSSLQJ FRPPXQLW\ YDOXHV IRU QDWXUDO FDSLWDO DQG HFRV\VWHP VHUYLFHV
(FRORJLFDO(FRQRPLFV

5HJD&  (FRORJLFDOFRPSHQVDWLRQLQVSDWLDOSODQQLQJLQ,WDO\,PSDFW$VVHVVPHQWDQG3URMHFW
$SSUDLVDO  
6DQGVWU|P8*  *UHHQLQIUDVWUXFWXUHSODQQLQJLQXUEDQ6ZHGHQ3ODQQLQJ3UDFWLFH5HVHDUFK  

6KHUURXVH%&&OHPHQW-0DQG6HPPHQV'-  $*,6DSSOLFDWLRQIRUDVVHVVLQJPDSSLQJDQG
TXDQWLI\LQJWKHVRFLDOYDOXHVRIHFRV\VWHPVHUYLFHV$SSOLHG*HRJUDSK\
6LQFODLU$-6LPV/DQG6SDOLQJ+  &RPPXQLW\EDVHGDSSURDFKHVWRVWUDWHJLFHQYLURQPHQWDO
DVVHVVPHQW/HVVRQVOHDUQWIURP&RVWD5LFD(QYLURQPHQWDO,PSDFW$VVHVVPHQW5HYLHZ

6ORRWZHJ 5 DQG YDQ %HXNHULQJ 3   9DOXDWLRQ RI (FRV\VWHP 6HUYLFHV DQG 6WUDWHJLF (QYLURQPHQWDO
$VVHVVPHQW0(58WUHFKW7KH1HWKHUODQGV
6WDWLVWLFV
6ZHGHQ
 
KWWSZZZVFEVHVYB+LWWDVWDWLVWLN6WDWLVWLNHIWHU
DPQH%HIRONQLQJ%HIRONQLQJHQV
VDPPDQVDWWQLQJ%HIRONQLQJVVWDWLVWLN0+HODUVVWDWLVWLN.RPPXQODQRFK
ULNHW)RONPDQJGLULNHWODQRFKNRPPXQHUGHFHPEHURFKEHIRONQLQJVIRUDQGULQJDU

6WUDXVV$ &RUELQ-  %DVLFVRITXDOLWDWLYHUHVHDUFK*URXQGHGWKHRU\SURFHGXUHVDQGWHFKQLTXHV6$*(
1HZEXU\3DUN&$
6ZHGLVK (QYLURQPHQWDO 3URWHFWLRQ $JHQF\   *XLGDQFH RI 6($ LQ DQ DXWKRULW\ SHUVSHFWLYH $QD
:DKOVWU|P·VSUHVHQWDWLRQJLYHQDW.7+5R\DO,QVWLWXWHRI7HFKQRORJ\RQ)HEUXDU\WK
7]RXODV..RUSHOD.9HQQ6<OL3HONRQHQ9.D]PLHUF]DN$1LHPHOl-DQG-DPHV3  
´3URPRWLQJ HFRV\VWHP DQG KXPDQ KHDOWK LQ XUEDQ DUHDV XVLQJ JUHHQ LQIUDVWUXFWXUH $ OLWHUDWXUH
UHYLHZµ/DQGVFDSHDQG8UEDQ3ODQQLQJ
81(&( 8QLWHG1DWLRQV(FRQRPLF&RPPLVVLRQIRU(XURSH   $DUKXV&RQYHQWLRQRQ$FFHVVWR
,QIRUPDWLRQ 3XEOLF 3DUWLFLSDWLRQ LQ 'HFLVLRQ 0DNLQJ DQG $FFHVV WR -XVWLFH LQ (QYLURQPHQWDO
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A BSTRACT
High energy consumption, climate change inducing gas emissions and
biodiversity loss need to be simultaneously addressed to reach sustainable
cities. To meet this need city planning is increasingly focusing on compacting
cities. However, when compacting cities attention is often paid to reach energy
efficiency, while the preservation and enhancement of green infrastructure is
frequently neglected, leading to green infrastructure quantity and quality losses.
In compacting cities, remaining green infrastructure is essential for biodiversity
and for the provision of various ecosystem services such as cultural ecosystem
services (CES), which provide intangible benefits of importance for human
well-being. For this reason, there is a need to have discussions on and include
CES in city compaction agendas. This paper aims to study the urban planning
dilemma of simultaneously striving to reach compact and green cities.
Specifically, it studies the relation between city compaction pressures on green
areas and their ability to provide CES. This is done by combining quantitative
and qualitative analyses of various green areas in metropolitan Stockholm to
estimate their CES provisions in monetary terms, and to measure city
compaction pressures in terms of potential green area users within a one
kilometre walking distance to the green areas. Quantifying green area CES
provision-pressures in compacting cities can stimulate dialogue on desired
types of CES, green area qualities, sizes, wear and tear levels, and
compensation measures. Moreover, including green area CES provisionpressure analyses in planning support tools like strategic environmental
assessment can stimulate further dialogue on strategies and measures for
simultaneously compacting cities, reaching energy efficiency and including
green infrastructure and CES at local, metropolitan and regional city planning
scales.
Key words: Compacting cities; Energy efficient cities; Green
infrastructure; Cultural ecosystem services; Strategic environmental
assessment; Urban planning
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and between urban areas at all spatial scales
(Tzoulas et al. 2007). It formally includes
natural reserves, parks, green hearts,
greenbelts, green wedges and greenways,
which have been used in city planning as
instruments to limit urban sprawl, connect
urban areas with their suburbs and rural
areas, and enhance recreation and other ES
(Sandström 2002; Colding 2011; Shahani
2012). However, green infrastructure can
also include informal green elements such as
brown sites (Kabisch and Haase 2013),
productive or abandoned agricultural land
(Li et al. 2005; La Greca et al. 2011;
Yokohari and Bolthouse 2011), and
artificially created green areas (Jim 2004;
Tian et al. 2012), which together with its
formal green elements are basic for the
provision of a variety of ES in urban
contexts (Niemelä et al. 2010; Pauleit and
Breuste 2011).
ES are the essential goods and benefits
provided by ecosystems to humans, and they
are usually categorized as supporting,
provisioning, regulating and cultural ES (MA
2005). All ES and their interconnections are
important for human well-being and life
quality in cities (Bolund and Hunhammar
1999; Li et al. 2005; Niemelä et al. 2010;
Beatley and Newman 2013; Marcus et al.
2013). However, in cities the availability of
and access to regulating and cultural ES
(CES) can be seen as particularly crucial
(Gómez-Baggethun et al. 2013). The
availability of regulating ES such as air
quality, climate and water regulation is
fundamental to manage and provide good
living environments in urban areas
(McDonald
and
Marcotullio
2011).
Moreover, access to CES is basic for the
quality of life in cities and is increasingly
being sought by urban dwellers (De Groot
et al. 2005; Tzoulas et al. 2007; Palomo et al.
2013; Montes et al. 2014). CES are
ecosystems´ contributions to the nonmaterial benefits that arise from humanecosystem interactions (Chan et al. 2012).
CES are usually categorized as recreational,
educational, cultural and historical, artistic
and spiritual CES (Chiesura and de Groot

1. I NTRODUCTION
Ongoing and rapidly increasing global
urbanization poses major challenges for the
planning of sustainable cities (Grimm et al.
2008; Seto et al. 2013). To make cities
sustainable, a pressing challenge is to
simultaneously address raising high energy
consumption, climate change inducing gas
emissions and biodiversity loss (Alberti
2005; Niemelä et al. 2011; Elmqvist et al.
2013). To meet this challenge urban
planning is increasingly focusing on
compacting cities, which aims to reach
compact, intensely used cities with a
minimum of transport, as well as attractive
and liveable cities that preserve valuable
green areas (Hillam 1996; Breheny 1997;
Jenks 2000; Williams 2000; Cities Alliance
2007). However, when compacting cities
focus is placed on reducing transport levels
and reaching energy efficiency (Jenks et al.
1996; Burton 2000; de Roo 2000; Nabielek
2012), while green area protection and
enhancement are largely neglected (Breheny
1996; Lin and Yang 2006; Hofstad 2012). It
is argued that city compaction is leading to a
continuous loss of green areas and their
ecosystems in cities (Bolund and
Hunhammar 1999; Tratalos et al. 2007;
Borgström 2011; Kabisch et al. 2015) and to
a considerable wear and tear of remaining
ecosystems (Jim 2004; Lehvävirta 1999,
2004), affecting the provision of ecosystem
services (ES) that benefit urban dwellers
(Masnavi 2000; Williams et al. 2000). Hence,
the compatibility between striving to reach
compact, intensely used and energy efficient
cities at the same time as shaping them to
become green, attractive and liveable seems
to be an urban planning dilemma that needs
to be addressed.
Green infrastructure is a planning concept
that seeks to group and place the elements
of ecosystems in equal terms with built
infrastructures in city planning (Sandström
2002; Pauleit et al. 2011). Green
infrastructure can be defined as the
interconnected network of green areas, all
natural,
semi-natural
and
artificial
multifunctional ecosystems within, around
2
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2003). However, these CES categories are
context depend as are their provided
benefits (Chan et al. 2012), which can range
from mental health and cognitive benefits to
inspiration and spiritual benefits (Chiesura
and de Groot 2003; Milcu et al. 2013). A
common characteristic of the benefits
provided by CES is their intangible or nonmarket nature (Chiesura and de Groot 2003;
Chan el al. 2012; Milcu et al. 2013). This
aspect of CES may have led to their poor
appraisal (MEA 2005) and to their
peripheral treatment in scientific research
(Milcu et al. 2013). Moreover, the
intangibility of CES has limited their
quantification and valuation, leading to their
low prioritization in or exclusion from
decision making (de Groot et al. 2005).
Despite this, several approaches and
methods for the quantification and valuation
of CES have been proposed. Some
approaches focus on quantifying and
assigning monetary values to CES using a
combination of economical valuation
methods (Costanza et al. 1997; de Groot et
al. 2012). These approaches have been
developed in an effort to place CES, and ES
in general, in decision making as most
decisions are usually based upon cost-benefit
analyses using monetary values (Chiesura
and de Groot 2003). However, monetary
valuation of CES is controversial and
contested, as it leaves out a plurality of
important values in the valuation of CES
(Vejre et al. 2010; Chan et al. 2012). For
instance, the recreational, ecotourism,
cultural heritage and educational values of
CES are more easily and frequently
monetized than the spiritual and
inspirational values of CES (Milcu et al.
2013).
In order to capture the marginalized values
of CES, quantitative mapping methods as
well as qualitative approaches for CES
analysis are increasingly being used. In
general ES mapping approaches serve to
provide spatial information on ES stocks,
demands and flows (Burkhard et al. 2013),
and they have been applied to map CES and

their associated social values (Raymond et al.
2009; Sherrouse et al. 2011; Palomo et al.
2013; Montes et al. 2014). Moreover, as CES
valuation strongly depends on the
perceptions of both personal and social
driving forces (Kumar and Kumar 2008;
Gee and Burkhard 2010; Vejre et al. 2010;
Daniel et al 2011), qualitative methods based
on deliberation are proposed to complement
and combine with CES monetary and
quantitative CES mapping approaches to
make the intangible and incommensurable
values of CES more visible in decision
making (Chan et al. 2012; Norton et al.
2012).
However, in spite of the existence of various
and complementary approaches to valuate
CES, and despite that CES, and ES in
general, are increasingly gaining societal
support (De Ridder et al. 2004), are being
taken up in policy discourses (Wilkinson
2012), and serve to articulate knowledge of
the benefits provided by green infrastructure
(James et al. 2009; Reed et al. 2013), their
integration in spatial and city planning is still
limited (Geneletti 2011; Wilkinson 2012;
Haase et al. 2014). This poses a significant
challenge especially when advocating
compact city planning (Sandström 2002), as
the quantity and quality of green
infrastructure, which are both essential to
support CES and other ES (Niemelä et al.
2010; Pauleit and Breuste 2011), are usually
overlooked in urban planning and tend to
decrease when compacting cities (Jim 2004;
Tratalos et al. 2007).
In compacting cities that aim to make
multiple urban functions accessible for their
citizens, there is therefore a need to discuss
how to promote the capacity of green
infrastructure to provide CES and how these
can be made equitably accessible (Niemelä et
al. 2011). As the capacity of green
infrastructure to provide CES and other ES
depends on various aspects of biodiversity
(Niemelä et al. 2010), the spatial
configuration of habitat including size,
location and connectivity between green
areas as well as with residential areas, and
3
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habitat quality including structure and
composition of green areas (Colding 2011,
James et al. 2009, Mörtberg 2009), specific
discussions on these issues need to be taken
up when compacting cities. For instance, in
compacting cities, issues that need to be
explored and discussed are that of green area
size, habitat composition and potential
provision of CES within reach to urban
dwellers. CES can be seen as one of the
multiple urban functions that should be
possible to reach with minimum transport
needs in a compact city, preferably within
walking distance. Moreover, the issue of
pressure, expressed in terms of the amount
of users that may share the benefits of the
CES provided by green areas also needs
further exploration and discussion.
A planning support instrument that can
potentially facilitate dialogue on these issues
and mainstream information on green
infrastructure and the provision of CES in
compacting city contexts is strategic
environmental assessment (SEA). SEA
offers a legal basis in many countries, e.g. in
Europe, through the SEA EU directive
(OJEC 2001); a growing international
application (Sadler 2011); and scenario based
assessment approaches (Thérivel 2004;
Geneletti 2011). Furthermore, various
guidelines for including ES in SEA have
recently been developed (Slootweg and van
Beukering 2008; OECD 2010; Slootweg et
al. 2010; Landsberg 2011), as have several
methodological frameworks (Geneletti 2011;
Helming et al. 2013; Partidário and Gomes
2013). However, various limitations of
including ES in SEA have been identified
(Baker et al. 2013), and there are still few
practical examples that explicitly deal with
this integration (Honrado et al. 2013). In
order to address these issues and contribute
to place biodiversity and ES, particularly
CES, on par with economic and technical
issues early on and throughout urban
planning processes, there is a need to enable
discussions on both the provision of and
pressure on CES within SEA.
This paper aims to study the urban planning
dilemma of simultaneously striving to reach

compact, intensely used, low transport,
energy efficient cities, as well as green cities
that preserve and enhance the capabilities of
green infrastructure to provide CES. By
combining quantitative and qualitative
analyses of green areas in the study area of
metropolitan Stockholm, focus is placed on
exploring the relationship between the
potential ability of the green areas to provide
CES, and city compaction pressures on
these green areas, expressed in terms of
potential visitors within a walking distance
to them. These issues are in turn related to
on-going
city
compaction
planning
processes in four case studies in
metropolitan Stockholm. Placed within a
holistic and participative planning approach
made operable by SEA, the CES provisionpressure analyses of the green areas intend
to encourage and further discussions on
strategies and measures for simultaneously
compacting cities and including green
infrastructure and CES in planning
processes at local, metropolitan and regional
scales.

2. S TUDY A REA
The study area embraces a large part of
metropolitan Stockholm, the capital of
Sweden, which is located within Stockholm
County, one of Sweden’s densest and fastest
growing counties with an approximate total
population of two million people (Statistics
Sweden 2012) (Figure 1). To handle current
and projected population increase and to
avoid urban sprawl, metropolitan Stockholm
is planned to be intensively compacted
(Office of Regional Planning and Urban
Transportation 2010). The study area
includes the central parts of Stockholm city,
many of its suburbs as well as parts of its
green and blue infrastructure, including the
whole or the larger part of five
municipalities
(Stockholm,
Lidingö,
Sundbyberg, Solna and Danderyd) and
smaller parts of many of the surrounding
municipalities. Out of the study area’s green
infrastructure, 44 green areas were chosen to
be studied. The selection was based on their
location in an urban compaction gradient
4
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Fig. 1 The study area of metropolitan Stockholm showing the 44 green areas
habitat types, and ii) the potential pressure
on the green areas and their CES in terms of
the amount of potential visitors living within
an assumed walking distance of one
kilometre to the selected green areas. Based
on the quantitative analysis and on a review
of planned city compaction developments
that could potentially affect the green areas,
four case studies were selected for further
qualitative analysis.

that extends from the inner city to the
suburbs, as well as on planned urban
compaction developments that could affect
them (Figure 1). The areas are mostly used
for local recreational purposes and consist of
parks, remnants of natural and semi-natural
vegetation, or a mix of these, including main
habitat types such as forests, grasslands,
parks with and without tree cover, wetlands,
lakes and watercourses.

3. M ETHODOLOGY
3.1 Quantitative analysis
A direct spatial approach to CES mapping
was applied in order to get a brief overview
of the urban planning dilemma. The spatial
analysis was performed so as to quantify the
relationship between provision of and
pressure on CES for 44 green areas in
metropolitan Stockholm. For this purpose,
topographic data (Lantmäteriet 2013a),
landcover data (Lantmäteriet 2013b), habitat

the selected green areas to provide CES as
well as the potential pressure on these green
areas and their CES. A spatial CES
provision-pressure analysis was carried out
using a Geographic Information System
(GIS), in an effort to quantify i) the potential
provision of CES by each green area in
monetary terms, based on their size and
5
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type
data
(Swedish
Environmental
Protection Agency, SEPA, 2004) and
population data from Statistics Sweden
(2010a) was used. For the spatial analysis we
used ArcGIS 10.2 (ESRI 2009).
In order to try to quantify the CES provided
by each green area, their size was estimated,
since an assumption could be that a larger
area of a certain habitat type should
generally have a higher potential to provide
CES. Furthermore, different habitat types
could be expected to be of different
importance when it comes to the provision
of CES.
One way of quantifying this difference and
to get a single and comparable unit for the
CES values is to use an already existing
monetary evaluation. Therefore, based on
the size of the habitat types within the green
areas, the total economic value of the CES
provided by each of the 44 studied green
areas was calculated in 2007 International
dollars per hectare and year, according to the
global ES valuation scheme of de Groot et
al. (2012). These authors derived the values
from case studies within the Ecosystem
Service Value Database (ESVD). To allow
value aggregation and comparison, they
performed a standardization process, taking
values from local currency units per area and
year and converting them to 2007
International dollars per hectare and year.
This made it possible for them to calculate
the total mean value per bundled ES for
several habitat types (Van der Ploeg et al.
2010, de Groot et al. 2012). The final
standardized monetary values that in this
way are available for CES (as well as for
other ES), were used to obtain an estimate
of the total economic value of the CES
provided by the studied green areas in
metropolitan Stockholm.

used to separate tree-covered areas, that was
treated as forest in the calculations, from
grasslands. The proportions of the habitat
type composition mix in each green area
were multiplied with the ESVD potential
economic values for CES, and the results
were then added to obtain an estimate of the
economic value of the total CES provision
for each green area. Of the five different
CES that were evaluated in the ESVD (de
Groot et al. 2012); aesthetic information;
opportunities for recreation and tourism;
inspiration for culture, art and design;
spiritual
experience;
and
cognitive
information including education and science;
only the two former (aesthetic and
recreation values) had more than one case
study concerning the habitat types within the
green areas of Stockholm. Thus they were
selected for the analysis. Since the economic
values of the ESVD database comes with a
high degree of uncertainty, the variability
within the database was taken into account.
This was done through using not only the
mean economic value, but also minimum
and maximum values, proportionally to what
was reported by de Groot et al. (2012), see
Table 1.

Table 1 Monetary values of CES
according to the ESVD database (de
Groot et al. 2012), along with their
variation and the number of relevant
case studies, for the habitat types
constituting the studied green areas.
Habitat types

Mean (2007
Int.$/ha/year)

Variation of
values
within the
ESVD
database

Number of
case
studies in
the ESVD
database

989

0.1-1014 %

25

Grasslands

193

1.6-337 %

9

Wetlands

3503

0.1-625 %

16

Lakes
and
watercourses

2166

63.7-155 %

3

Forests
and
tree-covered
parks

When using the ESVD values, four habitat
types were considered for the studied green
areas (Table 1). Each green area yielded a
unique composition mix of the habitat types,
which was determined according to land
cover data (Lantmäteriet 2012), except for
the land cover class “urban park”, where the
habitat type data from SEPA (2004) was

Total economic value

An indication of the potential pressure on
the green areas was estimated by
summarising the total population of citizens
6
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living within an assumed walking distance of
one kilometre to each studied green area. In
the first step, this number was calculated by
disaggregating population values from
Statistics Sweden (2010a) over all postal
codes into ten square meter raster cells and
adding the values contained in the cells. In
the next step, a one kilometre distance
buffer from the boundaries of the studied
green areas was used to account for the
number of citizens that could potentially
reach the green areas by walking. This
walking distance zone was adjusted so that
residential areas behind barriers like large
water bodies were excluded. The total
number of citizens within the walking
distance zone of each green area was
calculated as well as the number of potential
visitors per hectare of each green area.
3.2 Qualitative analysis
Four case studies were chosen for further
qualitative analysis based on the spatial CES
provision-pressure analysis and planned city
compaction developments. The chosen case
studies were: Norra Djurgården (Albano
resilient
campus),
Torsvik,
Rosenlundsparken, and Sticklinge (the
underlined names in Figure 1). The
qualitative analysis focused on identifying
possible changes in provision of and
pressure on CES for the selected green
areas, caused by the planned city compaction
developments. The analysis was carried out
by reviewing planning documents related to
each of the four selected green areas and by
carrying out interviews with urban planners
from the municipalities of Stockholm and
Lidingö. Focus was placed on analysing
planned increases of building and population
densities, planned intensification of a
diversity of urban activities, and proposals
for green infrastructure protection and
enhancement. These planning intentions
were compared with the overview derived
through the spatial CES provision-pressure
analysis and then discussed.

4. R ESULTS

AND

D ISCUSSION

4.1 Provision of and pressure on CES
in the green areas
4.1.1 Provision of CES
The 44 outlined green areas in metropolitan
Stockholm showed a high variability in their
potential provision of CES. They varied in
size from 2.3 to 633 hectares and were
composed of forest and tree-covered parks
(49.5%), grasslands (28.3%), water (5.9%)
and wetlands (0.7%). The remaining areas
were intermixed parcels of urban land and
infrastructure (13.0%), fields (2.4%) and
other open land (0.2%).
In the direct spatial approach to CES
mapping, the CES monetary value per
hectare and habitat type will be the same in
any location, but the total value provided by
a green area will differ with size and habitat
type composition. The green area with
lowest mean total provision of CES was also
the smallest, Fatbursparken (2.3 ha), which
accounted for 109 (2-366) Int.$/year, while
the largest green area, Flaten (633 ha)
accounted for the highest total provision of
CES,
638,500
(122,990-4,730,810)
Int.$/year. A majority of the green areas
were of the size 15-200 hectares and showed
mean CES provision values ranging between
around 2,000 and 100,000 Int.$/year.
Several large green areas were in size over
200 hectares, such as Flaten, Norra and
Södra Djurgården, Sticklinge, Långängen,
Grimsta, Sätra, and Nyckelviken, and
showed high mean CES provision values
ranging from around 100,000 to almost
650,000 Int.$/year. By contrast, green areas
of 15 hectares and smaller, such as
Fatbursparken,
Rosenlundsparken,
Vasaparken, Sickla Udde, Högalidsparken,
Vitabergsparken,
Vanadislunden,
Tantolunden and Torsvik showed mean
CES provision values of around 5,000
Int.$/year and below. There were, however,
several cases where green areas of the same
size showed either considerably higher or
lower CES provision values. This variability
was due to habitat type differences, as green
7
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Other main aspects are though left out in
this approach, such as habitat connectivity,
location and quality. Habitat connectivity is
related to ecological processes such as water
flows, affecting water quantity and quality
and downstream habitats. It is also related to
movement and dispersal of different species,
and is therefore also crucial to biodiversity.
Location of habitat in adjacency to other
habitat types may strengthen their ecological
functions, while location in adjacency to
urban land use may increase disturbances
(e.g. Forman, op cit.).

In addition, habitat quality aspects are
important, since they can add e.g. aesthetic
values, cultural history, ecological identity,
sense of place, and other CES (e.g. Kumar
and Kumar 2008, McCunn and Gifford
2014, Stewart et al. 2004). It has been
pointed out that habitat size aspects could
not be successfully traded for habitat quality
aspects when it comes to certain recreation
values, which are related to habitat size (e.g.
Grahn and Stigsdotter 2010). Therefore,
there is a need to further disentangle the
different types of CES, for instance different
types of aesthetic and recreation values
provided by small and large green areas, in
order to enable proper evaluation and
integration of CES in urban planning.
In the current study, a set of green areas was
outlined, which left out smaller and more
informal parts of the green infrastructure,
such as single trees along streets, which are
also important for CES provision. In
addition, since relatively coarse data on
habitat were used, certain habitat types were
misjudged. For instance, when the tree layer
was
too
sparse,
such
as
in
Rosenlundsparken, the green area was
classified as grassland. This particular type of
error can be avoided by using higher
resolution data (Hedblom and Mörtberg
2011, Lakes and Kim 2012), but will always
occur to some extent.

The capacity of the green areas to provide
CES depends also on habitat quality, which
does not only vary between habitat types,
which is accounted for in the direct spatial
approach to CES mapping, but also within
habitat types (Colding 2011, James et al.
2009, Mörtberg 2009). Important factors
that may differ are for example age of trees,
whether the species area mainly native or
non-native, and hydrological regimes.
Habitat quality and related potential for CES
provision are also affected by disturbances,
which in an urban area could consist of for
instance noise, pollution, increased levels of
domestic predators and human visitors, etc.
(e.g. Mörtberg 2009).
From a recreation perspective, habitat size is
also an important aspect that has been
pointed out in studies on human perception
and use of green areas in urban landscapes
(e.g. de Jong et al. 2012, Grahn 1991, Grahn
and Stigsdotter 2010). Also for human use
of CES, the aspect of habitat connectivity is
important, for instance between green areas,
allowing for longer routes of walking and
biking. Location is important since the
adjacency to e.g. sea and lakes may increase
CES values, while the adjacency to e.g. roads
with heavy traffic may decrease CES values.
For human use of CES, connectivity
between green areas and residential areas is
also important for easy and equal access to
CES, while spatial mismatches between ES
supply and demand are not uncommon
(Burkhard et al. 2012a).

4.1.3 Using of the direct spatial approach to
CES mapping
Uncertainties in the calculations were thus
introduced in several steps, not only in the
monetary evaluation of CES but by the
simplistic representation of ecosystems, e.g.
leaving out important spatial and temporal
dynamics and qualities, as well as lack of
knowledge on detailed types of CES that the
ecosystems provide and related parameters
and thresholds. Since the monetary
evaluation adds layers of uncertainties to the
analysis, other mapping methods would be
possible (e.g. Burkhard et al 2012a), and a
multitude of approaches to address many
other of the mentioned shortcomings are
under development (e.g. Burkhard et al.
9
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2012b, Schägner et al. 2013, Malinga et al.
2015).
In any case, it has been stressed by several
authors (e.g. de Groot et al. 2012, Sukhdev
et al. 2014) that the monetary estimates are
conservative and cannot be seen as the full
monetary values of ecosystem services.
Likewise, the smallest green areas in the
current study of metropolitan Stockholm
yielded very low CES values in monetary
terms, which most probably was very much
an underestimation. While some of the
potential recreation values may be low due
to their small size, the aesthetical values and
more social parts of the recreation values
may still be high (Grahn and Stigsdotter
2010, Tzoulas and Green 2011; Gruehn
2013. An interpretation is therefore, that the
monetary values in the current study should
be seen as a lower boundary, while the
accuracy of ES valuations based on landcover and ecosystem unit values has been
recognized to be higher on broad scales
(Schägner et al. 2013). In this sense, it can
serve as a means to communicate and take
account of CES that are otherwise poorly
recognized in urban planning.
The use of global land-cover classes and a
standardized set of monetary evaluation
have the advantage of giving coarse
estimates of the order of magnitude of the
value of some types of CES, which makes it
useful for comparative studies in order to
relate to other cities in the region or globally.
At the same time, the approach can be used
to relate single green areas and associated
plans for urban compaction to the
metropolitan scale, in order to explore the
spatial planning dilemma of reaching
compact green cities in a systematic way.

4.1.4 Pressure on the green areas and their
CES
The pressure on the green areas in the form
of potential visitors, i.e. number of citizens
within one kilometer per hectare of the
green area, varied widely so that a few green
areas had over 10,000 potential visitors/ha,
the highest being Fatbursparken with about
27,500 visitors/ha; yet a few had less than

100 visitors/ha, the lowest being Sticklinge
with around 21 visitors/ha; while most
green areas were in between (see Figure 2).
Green area size was correlated with the
pressure on them (p < 0.001, R2 = 0.88).
Several central green areas such as
Fatbursparken,
Rosenlundsparken
and
Vasaparken, with about 10,000 potential
visitors/ha or more, are small (2.3-8.1 ha)
and with the direct spatial approach to CES
mapping therefore yielded low mean CES
provision values, below 2,500 Int.$/year. By
contrast, some of the largest green areas
(205-633 ha) had below 100 potential
visitors/ha, and showed high mean CES
provision values over 180,000 up to almost
640,000 Int.$/year. In between were a set of
green areas with a pressure of 1,000-10,000
potential visitors/ha, ranging in size between
3.9-44.4 ha and between around 700-30,000
Int. $/year, as well as a set of green areas
with a pressure of 100-1,000 potential
visitors/ha, ranging in size between 23,1-445
ha and between under 2,000 to over 300,000
Int. $/year.
The pressure from potential users of CES,
which inherently increase with city
compaction, will increase the risk of
affecting habitat quality and thereby the
ability of the green areas to provide CES.
The number of visitors will affect CES for
instance by causing wear and tear (e.g.
Lehvävirta 1999, 2004) and by mere
presence, as there are obvious limits to how
crowded an area can get and still provide the
same CES.
The current analysis was coarse and could
only give an indication on the potential
pressure from users of CES, not the actual
number and frequency of visits, or if there
would be certain parts of the green areas
that were more used than others, or if there
would be several green areas within reach
for some visitors. In addition, more
knowledge is needed on how visitors will
affect the ability of green areas to provide
different types of CES, and how to mitigate
such effects. Still, it could be demonstrated
that the variation in pressure is very high,
which will create widely disparate conditions
10

Submitted, May 2015

4.2 Case studies
To further illustrate how the analysed CES
provision-pressure factors can be considered
in metropolitan Stockholm’s on-going
planning processes for city compaction,
complementary qualitative analyses were
carried out for the four green areas of Norra
Djurgården, Torsvik, Rosenlundsparken and
Sticklinge. These green areas were selected
due to their contrasting CES provision
values and total number of potential visitors
(Figure 3).
Considering the compacting city aim to
simultaneously reach compact, intensely
used, low transport, energy efficient as well
as attractive and green cities, the planning
processes for compaction in metropolitan
Stockholm affecting these green areas
should ideally aim to increase the total
number of urban dwellers benefiting from
CES, and at the same time promote or at
least protect current CES provision. In
terms of the spatial analysis, this would
mean that the studied cases should involve
planning for increasing both CES provision
and total number of potential visitors,
changing the conditions for the green areas
as illustrated by the arrows in Figure 3.
Rosenlundsparken is an inner city green area
located in Stockholm municipality (Figure
1). According to the spatial analysis, the size
of the outlined green area is 3.6 ha, of which
2.2 ha are grasslands with scattered trees and
the remaining area consists of intermixed
urban land cover and infrastructure. It has a
total of 68,100 inhabitants within one
kilometer; around 18,870 potential users/ha;
and its total CES provision according to the
spatial analysis would be 422 (7-1,424)
Int.$/year. Rosenlundsparken contains open
and sparsely tree-covered areas and several
playground, sport and school facilities,
according to the planning document
covering a total size of 5 ha, and it is well
connected to major bus, train and metro
networks as well as to green corridors that
enhance walking and biking to the green
area (Stockholms Stad 2013a). Due to its
attractive location, and following regional
compaction strategies (Office of Regional

Planning and Urban Transportation 2010),
the Stockholm city planning office is
proposing a plan to develop the area
(Stockholms Stad 2013b). The plan intends
to enhance the area’s urban character by
compacting and diversifying its uses through
the building of 200 additional households, a
local street with several stores, and a two
lane bus street crossing the green area from
north to south. At the same time, the plan
intends to compensate for the shrinkage of
the green area by restoring the quality of its
western area, creating additional green areas,
and connecting these to increased recreation
possibilities (op. cit).
Due to the plan’s apparent conflicting goals,
pressures on Rosenlundsparkens ability to
provide CES will depend on the preference
that is given to each of the plan’s goals and
on how these will be handled. However, if
the planned compaction activities are
implemented, Rosenlundsparken most likely
be reduced in size, and at the same time, the
pressure from an increased amount of
potential visitors can cause significant wear
and tear. In addition, the internal
connectivity of Rosenlundsparken can be
assumed to be negatively affected if the two
lane bus street and the new houses are built.
For these reasons, the CES provision value
for Rosenlundsparken can be expected to
decrease, while the pressure would increase,
after the plan’s implementation (Figure 3).
Torsvik is part of the municipality of Lidingö,
which is located in the northeast of the
study area (Figure 1). According to the
spatial analysis, the size of the outlined green
area is 15.2 ha, of which 0.3 ha are forest or
tree-covered park and 8.1 ha grassland. The
remaining area consists of intermixed urban
land cover and infrastructure. It has around
7,710 inhabitants within one kilometer;
around 507 potential users/ha, and the total
CES provision according to the spatial
analysis would be 1,865 (24-8,382)
Int.$/year. The area included in the planning
of Torsvik is larger, around 60 hectares, out
of which approximately 24 hectares
correspond to parks and open areas. The
natural habitat in Torsvik is however
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dominated and fragmented by human
activities (Lidingö Stad 2011). This is so
because Torsvik serves as Lidingö’s main
connecting point with Stockholm city, and
because it is where most local administrative,
commercial and cultural activities take place.
Due to its importance, local authorities are
designing a plan that aims to strengthen the
urban character of the area, improve its
public transport and housing possibilities,
and increase the quality, quantity and
accessibility to valuable green areas, all of
which should contribute to make Lidingö an
attractive, healthy and high quality living
option (Lidingö Stad 2013).
In this case study, the availability of green
infrastructure and the provision of CES can
surface as design and trade-off decisions.
This is so because planning proposals for
the creation of new green areas, such as the
over-decking of a major road that cuts
through Torsvik, depend on the building of
new housing on existing green areas. Hence,
design and trade-off decisions will have a
bearing on the current CES provision and
pressure values in the area. However, if the
road is over-decked, new green areas are
created and houses are built, it can be
expected that the overall CES provision
value for Torsvik will increase, as would the
pressure on the green area since the number
of people benefiting from these services at a
walking distance will increase (Figure 3).
Norra Djurgården is located in the north of
Stockholm
municipality
(Figure
1).
According to the spatial analysis, the size of
the outlined green area is 445 hectares, of
which 209.7 ha are forest or tree-covered
park, 135.9 ha grassland, 10.8 ha wetland
and 13.8 ha water. The remaining area
consists of intermixed urban land cover,
infrastructure and fields. It has 57,100
inhabitants within one kilometer; around
128 potential users/ha, and the total CES
provision according to the spatial analysis
would be 301,276 (19,614-2,473,978)
Int.$/year. Despite its closeness to the city
centre, the majority of this large green area
consists of forests and parks, and it is part of

the even larger National Urban Park of
Stockholm. Besides this, Norra Djurgården
contains a diversity of houses and
infrastructure, and many sites inside as well
as in the vicinity of the green area that are
attractive for development. One such area is
a 16 ha strategically located site between the
higher educational facilities of Stockholm
University and KTH Royal Institute of
Technology, and between the green areas of
Norra Djurgården and Bellvueparken, on
which the Stockholm City planning office is
planning to develop the Albano resilient
campus. The Albano resilient campus is
meant to play a central role in developing
Stockholm as a knowledge city (Stockholms
Stad 2012). The specific aims of the Albano
resilient campus development are to: supply
the city with educational spaces and student
housing; link the area to inner city dynamics;
and strengthen the area’s natural and cultural
values (op. cit).
Due to its strategic location, the Albano
resilient campus offers possibilities to
simultaneously
improve
Stockholm’s
transport system and increase the amount of
green areas by overdecking a highway that
disconnects the Albano site and Norra
Djurgården from neighbouring green areas.
Apart from potentially creating and
reconnecting green areas, the Albano site
offers possibilities to enhance the
accessibility to Norra Djurgården and its
neighbouring green areas by building a new
metro station and tramway line, and
improving biking and walking to, from and
in the area (Barthel et al. 2010). These
proposed activities in the Albano site
together with the building of educational
spaces, student housing and retail spaces will
likely increase the number of potential
visitors to Norra Djurgården. For these
reasons both the CES provision and
pressure values for Norra Djurgarden could
be expected to increase after the
implementation of the Albano resilient
campus plan (Figure 3). However, to gain a
more comprehensive view on the changes to
Norra Djurgården’s green area size and its
CES provision values it would be necessary
13
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to consider the cumulative pressures exerted
by other city compacting activities taking
place around the green area.
Sticklinge is located in the northwest of
Lidingö municipality (Figure 1). According
to the spatial analysis, the size of the
outlined green area is 524 hectares, of which
305.9 ha are forest or tree-covered park, 97.4
ha grassland, 0.4 ha wetland and 31.6 ha
water. The remaining area consists of
intermixed urban land cover, infrastructure
and other open land. It has 11,100
inhabitants within one kilometer; around 21
potential users/ha, and the total CES
provision according to the spatial analysis
would be 391,348 (44,242-3,246,466)
Int.$/year. A large part of this green area is
dominated by forests and cultural landscapes
having direct access to the coast line. This
makes Sticklinge an attractive area for
outdoor recreation activities such as golf,
boating, bathing, walking and hiking.
Moreover, Sticklinge has become an
attractive housing location. For example, in
the north of the area, summer homes have
been replaced by permanently inhabited
detached housing, which has led to a
population increase in this part of the area
from 227 inhabitants in 1960 to 2,943 in
2010 (Statistics Sweden 2005; 2010b). The
urban development that has taken place in
this part of Sticklinge has been planned for
in several detailed plans. Regardless of the
plans’
existence,
and
that
urban
development has slowed down in the area
(Statistics Sweden 2010b), detached houses
continue to be built. Except for the planned
actions to improve boat connections to
Sticklinge, there is no specific information
on planned activities for the area’s
development
in
Lidingö’s
current
comprehensive plan (Lidingö Stad 2012). It
is
therefore
probable
that,
until
comprehensive strategies are formulated for
Sticklinge, the area’s development could
continue to respond to what seems to be
incremental planning of detached housing. If
this takes place, the size of the green area
will be reduced and more inhabitants will
have access to use the green area. For these

reasons, the CES provision values for
Sticklinge could be expected to decrease,
while the pressure would increase (Figure 3).

4.3 CES provision-pressure analysis
and SEA in urban planning for
compaction
The four case studies represent four
different conditions for green areas in the
metropolitan Stockholm area in terms of
size, habitat composition, CES provisionpressure values and number of potential
visitors (Figure 3). Rosenlundsparken is
small, dominated by grassland, and showed
low CES provision and high pressure values,
while potentially benefiting a high number
of citizens on the metropolitan scale;
Torsvik is relatively small, dominated by
grassland, and showed low values for both
CES provision and pressure, while
benefiting a relatively small number of
citizens; Norra Djurgården is large, contains
forest and tree-covered parks, grasslands,
wetlands and water areas, and showed high
values for CES provision and relatively low
pressure due to its large area, while
benefiting a high number of citizens; while
Sticklinge is large, contains forest,
grasslands, wetlands and water areas, and
showed high CES provision and low
pressure values, benefiting a relatively small
number of citizens.
These different conditions for the green
areas constitute a baseline situation that
needs to be recognized in urban planning
when deciding upon and implementing
urban compaction plans. If such green area
baselines are recognized, an opportunity may
arise to discuss ambitions for green area
CES provision in relation to the pressure
caused by urban compaction activities. In
turn, these discussions could lead to
assessment of the impacts of proposed
compaction plans in these terms, and to
formulation of goals and strategies for green
areas and CES provision, all of which could
lead to seriously taking this resource into
account in urban planning and decision
making.
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Among the green area case studies all four
involved plans for urban compaction.
However, each of the plans’ ambitions for
CES varied considerably. For instance, two
of the compaction plans expressed
ambitions to increase green area sizes by
over-decking roads, while one plan
proposed compensating for reductions in
green area size by enhancing the quality of
the green area. Moreover, the plans brought
forth different issues, such as conflicting
goals, design trade-offs, cumulative impacts,
and incremental planning.
Identifying and analysing differences in
planning ambitions and issues allows to
increase and/or decrease the CES provisionpressure values for each green area, as well
as the number of potential local users
(Figure 3). By illustrating how compaction
plans might change these green area baseline
conditions, discussions could take place to
improve the plans. The desired direction and
magnitude of CES provision and pressure
changes could be addressed, as could, for
instance, proposals for compensation
measures aimed at preserving or even
improving green area CES provision levels.
With regards to green area compensation
measures, it could be interesting to discuss if
decreases in green area sizes could be
compensated with proposed improvements
in green area quality. However, as designing
and
achieving
equitable
ecological
compensation seems to be quite challenging
(Hayes and Morrison-Saunders 2007;
Brownlie et al. 2013; Villaroya el al. 2014),
there might be a need to discuss these issues
at strategic metropolitan planning levels
(Rega 2013).

4.3.1 A metropolitan perspective
Incorporating qualitative information on
urban compaction ambitions into the CES
provision-pressure analyses can contribute
to zoom in discussions on green area
planning at the individual green area scale,
and potentially improve planning decisions
at this level. Additionally, for large green
areas, such as Norra Djurgården and
Sticklinge, the CES provision-pressure

analyses could provide an overview of the
cumulative pressures caused by various
compaction projects taking place in or near
the green areas.
Moreover, the CES provision-pressure
analyses could provide a general overview of
green area CES provision and pressure
values and the effects of urban compaction
development at the metropolitan city scale
(Figure 3). At this strategic level of urban
planning, the analyses could serve as a
discussion base to formulate city wide
compaction and green area strategies. For
instance, careful consideration should be
given to planned increases in compaction
levels on green areas that are smaller than 15
hectares and that are located where there are
many current potential visitors or where
they could potentially increase. From the
CES provision-pressure analyses, it was
shown that these green areas have relatively
low CES provision values while there may
be high demands on their CES. If
compaction is to take place in and near these
green areas, consideration should be given
to green area habitat type composition and
quality, as certain types of habitats can
provide higher CES.
Moreover, consideration should be given to
current and increased pressures caused by
planned compaction developments. For
instance, in metropolitan Stockholm the
widely disparate conditions for green areas
with 100, 1,000 or 10,000 potential visitors
per hectare provide indications as to where
increases in potential visitors could take
place without compromising the ability of
green areas to provide CES. Baseline
conditions in terms of number of visitors
per hectare, as well as goals for their increase
need to be included and discussed in ongoing city compaction plans at the
metropolitan scale. Such information may
contribute to manage compaction levels in
relation to desired CES provision outcome
values. Moreover, it may indicate what
pressure values could be tolerable based on
analyses of green area wear and tear levels,
and the amount of users that may share the
15
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green areas’ provided CES. In short,
considering
CES
provision-pressure
relations, may contribute in the planning of
attractive and sustainable compact green
cities.

4.3.2 Planning for compact green
cities
The spatial CES provision-pressure analyses
that have been developed for metropolitan
Stockholm, as well as other initiatives such
as the Cities Biodiversity Index (SCBD
2012) and the Green Area Factor (Becker
and Mohren 1990), and other (e.g. Mörtberg
et al. 2012, 2013), aim to contribute to the
enhancement of compact green city
planning by generating knowledge on
biodiversity and ES. This knowledge should
however be considered at an early stage to
move from compact green city planning at
the project level to strategies at the urban
landscape level, which is a big challenge
(Pauleit et al. 2011), and to address planning
conflicts between urban development and
green areas, as this is an important part of
including and maximizing biodiversity and
ES in urban development (Hostetler et al.
2011).
Since SEA has the potential to enable an
early inclusion of ES information in strategic
planning (Geneletti, 2011), contribute to
make multiple actor valuations of ES part of
assessment frameworks (Partidário and
Gomes 2013), and place valuation results in
a societal context (Baker et al. 2013), it could
be an appropriate planning support tool to
frame the CES provision-pressure analyses
and similar initiatives. Information on CES
provision-pressure relations in an SEA
framework for compact green city planning
could enable setting multi-scaled goals and
strategies for compaction activities as well as
for CES. Goals and strategies could establish
where city compaction activities could take
place by considering information on CES
and enhancing dialogue on this issue.
Specific green area habitats and their
qualities could also be planned for based on
prioritizations of different types of CES as
well as their provision levels. Moreover, the

issue of accessibility to green areas and CES
could be addressed through goal and
strategy setting in such a framework.
Walking could be placed in focus as in
compact green cities the enjoyment of CES
is supposed to be a daily activity that should
not rely on the use of private vehicles.
The CES provision-pressure analyses used
walking distance to green areas. However, it
could be interesting to include other
transport modes, such as biking and public
transport, to provide information on how
these could affect CES provision-pressure
relations, and better plan accessibility to
green areas and their ES. Moreover, the
direct spatial approach to CES mapping
needs improvements and deeper analyses,
concerning monetary evaluation of different
types of CES in regional and local contexts,
consideration of spatial and temporal
dynamics of ecosystems, ecosystem
functions related to different types of CES,
and more. Within the SEA framwork, one
option in this direction could be to
complement the monetary CES provision
valuations with participatory based CES
valuation approaches, as citizen participation
can contribute to articulate underlying values
in ES valuation (Chiesura and de Groot
2003).
The monetary estimates were not intended
to be taken literally but to serve as an
illustration in order to start a discussion on
the actual benefits provided by CES in an
urban landscape, in terms of city
attractiveness, citizens’ access to CES,
recreational and health benefits, and other
benefits that need to be highlighted and
integrated into urban planning. Important
parameters that define the condition of
different green areas concern the potential
provision of CES, the pressure on the green
areas and the number of potential users of a
single green area. Impacts on these
parameters of plans for urban compactions
need to be carefully assessed, and on a
strategic level, goals are called for
concerning desired levels of CES and related
benefit-sharing.
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5. C ONCLUSIONS
Cities
are
being
compacted
to
simultaneously reach energy efficiency and
protect valuable green areas. However, when
doing so the quantity and quality of green
areas in cities are decreasing, compromising
their ability to provide valuable CES for the
benefit of urban citizens. A way to address
this compacting city dilemma can be to
value green area provision of CES and
express compacting city pressure in terms of
potential green area users within walking
distance to green areas.
To achieve this, a spatial CES provisionpressure analysis was carried out for 44
green areas in metropolitan Stockholm, and
complementary qualitative analyses were
carried out with four green area case studies.
The spatial CES provision-pressure analysis
provided a general overview of green area
CES provision-pressure values at the green
area level as well as at the metropolitan city
level. Both CES provision and potential
green area user values varied considerably.
Green area size was considered to be an
important factor determining green area
CES provision values. It was found that
large green areas accounted for higher CES
provision values while the reverse was true
for small green areas. However, green area
habitat types and their composition mixes
were also seen to account for the CES
provision differences. Moreover, high CES
provision values were observed for green
areas with low user per hectare values, while
the inverse was observed for green areas
with high user per hectare values. However,
when the total number of potential visitors
for each green area was considered at a
metropolitan scale, a weak correlation was
found between these numbers and CES
provision levels. Hence, from the spatial
CES provision-pressure analysis it can be
said that green area size, habitat types and
composition mixes as well as potential green
area users per hectare are key factors
affecting CES provision values. However, it
was discussed that the CES provisionpressure analysis carried high uncertainties,

and leaves out important issues such as
habitat quality in terms of connectivity,
location and levels of wear and tear, which
should be considered to making the analysis
more robust.
Qualitative analyses for four case study
green areas complemented and expanded
the results of the quantitative analysis. By
studying compaction plans for the four
green areas, planning ambitions and specific
issues such as cumulative impacts, design
trade-offs, conflicting goals and incremental
planning were identified, This allowed to
analyse how the different planned ambitions
and issues could influence the green areas’
baseline conditions and their CES provisionpressure values. Moreover, SEA was
suggested as an appropriate framework to
incorporate the spatial CES provisionpressure analysis. Establishing an SEA
framework could enhance improving and
validating the accuracy of the CES
provision-pressure as well as generating
strategic dialogues on these and related
issues early on and throughout compacting
city planning processes at local, metropolitan
and regional scales. Results of these strategic
dialogues could be anchored goals for green
areas and CES, and strategies to attractive
and sustainable compact green cities.
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1. I NTRODUCTION
Urbanization has increased rapidly worldwide and this development is expected to
continue. In the beginning of the 20th century, around ten percent of the human
population lived in urban areas, while today
it is estimated that more than half of the
world’s population lives in cities (Grimm et
al 2008), an estimate that is expected to
increase to nearly 70 percent in 2050 if
current urbanization trends continue (Seto et
al. 2013). Hence, sustainable development
challenges will be increasingly concentrated
in cities which call for implemented policies
that can lead the way towards sustainable
societies (UN2014).
While urban areas only constitute around
three percent of the global terrestrial area
(McGranahan et al. 2007) they contain the
majority of the human population and are
centres of human action. These actions lead
to emissions and consumptions of natural
resources which generate global impacts,
for instance urban activities were already a
decade ago estimated to account for 78% of
carbon emissions, 60% of residential water
use, and 76% of wood used for industrial
purposes (Brown 2001). Thus, to meet the
demands of urban populations, cities rely on
external commodities and shape land-use
decisions and environmental change, over
not only local but regional and global scales.
The urban domination of resource flow and
the general localisation pattern of cities have
significant consequences. A majority of the
world’s cities are situated along coastlines

and major river systems, in areas with highly
productive ecosystems and abundant natural
resources, which are also strategic from a
transportation point of view (Luck 2007).
Not only at the global level, but also at
regional and municipal levels, there is a
general orientation of urbanising areas towards highly productive ecosystems, in
proximity to rivers and coasts, reliable water
sources and high-fertility soils, which are
ecosystems that support high levels of biodiversity and ecosystem services (Falkenmark and Chapman, 1989; Ricketts and
Imhoff, 2003) (Figure 1). Hence, urbanization contributes to the loss of biodiversity
and due to the continuing urbanization trend
the impact on biodiversity is likely to
continue.
The spatial correlation between urban development and highly productive ecosystems
with high biodiversity, together with the
complex response to urbanisation, opens for
planning as an enabler for sustainable urban
development. This calls for approaches to
planning and impact assessment that take
the scale of ecological processes into account, across administrative borders. For
this purpose, a landscape approach can be
useful, which addresses scales of e.g. watersheds, animal movements and human perceptions and actions. A landscape approach
includes natural, semi-natural and artificial
multifunctional ecosystems in urban environments, often called green areas
(Tzoulas et al. 2007), which have functions
that can be studied in a landscape perspective. So, tools have been developed to inte-
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2. I MPACTS

OF URBANIZATI ON
ON BIODIVERSITY

Urbanization is a dominant agent of loss,
fragmentation and degradation of habitats
with significant impacts on biodiversity
(Marzluff and Ewing, 2001, Ricketts and
Imhoff, 2003, Müller et al. 2013). In central
urban areas, habitat is continuously lost and
fragmented due to urban compaction, while
in peri-urban areas, urban sprawl not only
converts land into new built-up areas and
infrastructure, but also changes land-use in
the surroundings. As rural land becomes
peri-urban, it is increasingly supporting the
city with industries, waste dumps, building
materials and water supply as well as recreation areas. These changes on local to
regional scales can have both positive and
negative impacts on biodiversity, with rich
opportunities for planning to influence the
direction of change (Forman 2008).
The overall loss of natural and semi-natural
habitats and shrinkage of habitat patches is a
main driver of biodiversity decline, since
habitat size is related to the probability of
extinction of local populations. In addition,
fragmentation increases the distance between habitat patches, which together with
barrier effects of urban land cover decreases
habitat connectivity in the landscape, with
lower possibilities for colonization as a consequence. Habitat size and connectivity together are main predictors of species abundance, diversity and genetic exchange, and
influence the probability of species persistence in the landscape (Hanski and Ovaskainen 2003; Holderegger and Di Giulio 2010).
With fragmentation, the proportion of edges
between habitat and non-habitat will increase on the expense of core habitat. Conditions near edge habitat will differ from that
of core habitat, in that edge habitat for
example have a different micro-climate with,
in the case of forest habitat edges, higher
temperature and wind speed compared to
core habitat, and disturbances from the
surroundings will be higher. Certain edge
effects, such as micro-climate, may impact in
a range of tenths of meters, while other can

Figure 1: Railway bridge in urban green
area in Stockholm (photo: Mörtberg)
grate biodiversity and ecosystem services in
planning and impact assessment of urban
development options, promoting a sustainable urban development.
This chapter addresses impacts of urbanization on biodiversity and urban green areas’
capacity in providing ecosystem services. A
brief description of the role of biodiversity
and ecosystem services in urbanizing areas
give a framework for a landscape approach
in biodiversity assessments and for the practical examples from the Stockholm region
which are presented. Related to the assessment, tools for predicting and assessing
biodiversity impacts at a landscape level are
discussed as well as planning and management of urban green areas. The chapter
concludes with lessons learned and key
recommendations for best practice.
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be more long-ranging. Consequently, habitat
near edges will change and can provide a
high diversity on local level, while species
tied to core habitat will be negatively
affected and the result on a regional level
may still be detrimental (Di Giulio et al.
2009). Furthermore, habitat that becomes
incorporated into urban settlements or are
affected by urban sprawl will change, even if
they are protected, as a result of urban
disturbances and pressures (McDonald et al.
2009). These can consist of for instance
pollution to air and water, noise, vibration
and artificial light disturbances, changes in
microclimate and hydrology, as well as
impacts of urban predators and recreation
pressure (Forman 2008; Mörtberg 2009;
Lehvävirta et al. 2014).
A consequence of urbanization is an expanding network of transportation infrastructure which reduces habitat connectivity
as roads and railways constitute movement
barriers, cause habitat degradation through
noise and pollution, and also cause road
mortality. Simultaneously, with construction
of transport infrastructure new habitat is
created that can have positive impacts on
some species. However, several studies have
found an overall declining diversity and
abundance of birds and mammals with increasing proximity to transport infrastructure (Bissonette and Rosa, 2009; Eigenbrod
et al., 2009; Avon et al., 2010; Benítez-López
et al., 2010). Impacts of transport infrastructure on biodiversity are further
elaborated in (Forman et al., 2003; Fahrig
and Rytwinski, 2009; Holderegger and Di
Giulio, 2010; Karlson et al., 2014).
Another effect of urbanization is the
increase in number and extent of non-native
invasive species (e.g., McDonald and Urban
2006). Moreover, there is a suite of skilled
generalist species that can be called “urban
adaptors”, that are present in most cities
around the world. Meanwhile, urbanization
often leads to the loss of “sensitive” species
dependent on larger areas of more natural
habitat. The net result is sometimes termed
“biotic homogenization” (McKinney 2006).

The general pattern of urbanization impacts
on biodiversity is complicated, and differs
depending on scale, properties of biomes,
habitat and species as well as with site history (Müller et al. 2013). However, the overall
trend is considered to be a global decline of
biodiversity and a homogenization due to
urbanization (Hobbs et al. 2006; Müller et al.
2013). The changing density of species in
cities can best be explained by anthropogenic features such as landcover and city
age, rather than by non-anthropogenic
factors such as geography, climate and
topography. Despite this, cities still retain a
high diversity of native species (Aronson et
al. 2014), thus providing opportunities for
planning and management that would be
significant for biodiversity on all levels, also
regional and global (Balfors et al. 2005).

3. A

LANDSCAPE APPROACH TO
BIODIVERSITY ASSESSM ENT

Planning decisions, which lead to changes in
the composition and pattern of the landscape, impact ecological processes and thus
biodiversity and ecosystem services. The
impacts may occur on site, just affecting the
area of development, but often they occur
also offsite, since ecological processes like
species persistence and dispersal often work
at large scales. Therefore, a site-based approach is not sufficient for the consideration
of biodiversity and ecosystem services in
impact assessment. Instead, it is necessary to
consider the quality, quantity, and spatial
cohesion of ecosystems and the persistence
requirements of species and communities in
the entire landscape.
A landscape approach calls for methods for
assessing the impacts of human actions on
biodiversity at a landscape level. Such
methods should allow an analysis of cumulative impacts of many single planning
decisions, which may lead to substantial
alterations including the loss, isolation, and
disturbance of natural habitats. Many of the
processes involved have a temporal and
spatial dimension and are possible to quantify, analyse, and visualize with geographical
4
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information systems (GIS) combined with
spatial ecological models. This allows for
localisation and quantification of predicted
effects of urbanisation on biodiversity components over landscape and regional scales.
Also, the long-term effects of planning
scenarios can be addressed.

Such indices were for instance used by
Karlson et al. (2015) to find vulnerable
habitat types in relation to impacts of transport infrastructure.
Addressing the levels of biodiversity components such as species, communities and
spatial distribution would potentially relate
to both the spatial and non-spatial properties
of a project or plan. In order to find spatial
distribution data for a baseline situation,
field inventories can be conducted, which
offers several advantages in terms of data
accuracy. However, if this is not feasible, the
spatial distribution of a biodiversity component, as well as anticipated changes due to
urban development alternatives, can be predicted in different ways.
When occurrence data on a biodiversity
component is available, their spatial distribution can be predicted through their correlation with independent variables, describing
their habitat in the baseline situation and for
scenarios. These could be based on habitat
quality, quantity and connectivity (Mörtberg
et al. 2007; Drielsma and Ferrier 2009;
Gontier et al. 2010; Bacaro et al. 2012),
while also urban disturbances and pressures
can be included in such models (e.g.
Mörtberg 2009). If empirical data on the
distribution of a biodiversity component is
not available, a predicted spatial distribution
could be estimated through expert knowledge, based on resource requirements and
movement capacity (Gontier et al. 2006).
One type of spatial ecological models that
have potential to be used as decision
support is based on graph theory, so called
ecological network models (Saura and
Pascual Hortal 2007, Saura and Rubio 2010,
Saura et al. 2011). In such models questions
concerning suitable habitat and available
habitat can be addressed, taking both habitat
amount and connectivity into account simultaneously. Ecological network models have
been developed and applied to decision
support problems, in urban settings (e.g.
Zetterberg et al. 2010, Mörtberg et al. 2013,
Bergsten and Zetterberg 2014) and could be
very suitable for impact assessment.

3.1. Spatial ecological models
There is a multitude of GIS-based spatial
ecological models that are designed to
address ecological processes and biodiversity
in relation to land use change, such as urbanization and related infrastructure, which
can be used for impact assessment (e.g.
Gontier et al. 2006; Mörtberg et al. 2007;
Zetterberg et al. 2010; Segan et al. 2011;
González del Campo 2012). Such spatial
models address ecosystem processes on
different levels; focusing on e.g. i) ecosystems distribution, fragmentation, rarity,
etc. (Geneletti 2004, Cushman et al. 2008),
ii) species and community distribution,
diversity, abundance, rarity, habitat suitability and connectivity, etc. (Mörtberg et al.
2007, Phillips and Miroslav 2008, Gontier et
al. 2010, Bacaro et al. 2012), or iii) both
(Gontier et al. 2006; Alkemade et al. 2009;
Di Minin and Moilanen 2012).
Data to support such assessments are increasingly available through national and
international sources, concerning classified
datasets on urban development as well as
other land cover and land use (e.g. Hedblom
and Mörtberg 2011). However, such ecological knowledge may not be readily available,
for instance concerning detailed habitat
types that would require new classifications
from remote sensing data. More detailed
information on habitat types will facilitate
the assessment of the relative amount of
habitat, which can provide a better understanding on the rarity of habitat in an area
(e.g. Geneletti 2004).
Habitat amount and connectivity can be
assessed using landscape metrics, such as
mean habitat patch size, number of patches
and edge/area ratios (McGarigal et al. 2012),
from which indices useful for impact assessment can be selected (Cushman et al. 2008).
5
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Another approach that could be advantageous in a planning context is to model the
predicted spatial distribution for prioritised
groups of species characterised by their ecological profiles (Vos et al. 2001; Angelstam
et al. 2004; Mörtberg et al. 2012). An
ecological profile is a representation of
several biodiversity components that share
important attributes, such as resource
requirements and dispersal capacity. This
could for instance be a functional group of
species that all depend on coniferous forest
of a certain age and composition and that
move similar distances within the landscape.
This approach can help both setting priorities and to overcoming data scarcity, and
have been applied in several case studies
addressing urban development (Mörtberg et
al. 2007, 2012) and transport infrastructure
(Karlson et al. 2015), and can be linked to an
environmental assessment process.

4. U RBAN

GREEN AREAS AND
THEIR ECOSY STEM SERV ICES

Urban green areas include natural reserves,
parks, green infrastructure, green hearts,
greenbelts, green wedges and greenways,
which have been used in city planning to
connect urban areas with their suburbs and
rural areas, and enhance recreation and other
ecosystem services (Sandström 2002; Colding 2011). Urban green areas can also
include areas such as brown sites (Kabisch
and Haase 2013), productive or abandoned
agricultural land (Li et al. 2005; La Greca et
al. 2011; Yokohari and Bolthouse 2011), and
artificially created green areas (Jim 2004;
Tian et al. 2012).
Urban green areas are increasingly being
considered an integral part of city development and a key issue for city sustainability
(Pickett et al. 2011). They are also more
often seen as vital city attractiveness factors
(Douglas and Ravetz 2011), and as an issue
to address, especially in spatially expanding
cities and in cities experiencing population
growth (James et al. 2009). Moreover, due to
changes in lifestyles, regarding expectations
on a higher quality of life, including good
health, unpolluted environments and access
to nearby recreation possibilities, there are
claims and an increasing societal support for
more green areas in and around cities
(Sandström 2002; De Ridder et al. 2004; Li
et al. 2005).
The urban ecosystem services provided by
urban green areas deliver an ample range of
benefits for cities and its inhabitants. In
essence, all these urban ecosystem services
and their interconnections are important for
and benefit human well-being and life quality in cities (Niemelä et al. 2010; Colding
2011; Beatley and Newman 2013; Marcus et
al. 2013). In particular, the availability of and
access to regulating and cultural ecosystems
services can be seen as important (GómezBaggethun et al. 2013). Regulating ecosystem
services, such as air quality, climate and
water regulation, are fundamental to manage
and provide safe, healthy and good living
environments in urban areas (McDonald and

3.2. Integrating multiple criteria in
decision support tools
For integrated assessment of urbanization
scenarios, multiple and sometimes conflicting criteria need to be handled together and
evaluated in decision-making. For this purpose, multi-criteria analysis (MCA) methods
have been widely used for handling complex
issues (e.g. Segan et al. 2011; CoutinhoRodrigues et al. 2011; González del Campo
2012). Compared with single criteria
approaches, MCA is designed to take complex factors into consideration and to
perform an integrated analysis. A multitude
of tools have been developed to carry out
MCA analysis both in spatial (e.g. Bagli et al.
2011; Geneletti 2010, Orsi and Geneletti
2010) and non-spatial (e.g. González et al.
2013) approaches.
An elaboration of these approaches is to
translate all indicators into one “currency”,
as in cost-benefit analysis. Economic valuetion of biodiversity and ecosystem services
has been seen as a promising approach to
improve sustainable management and decision-making (Helm and Hepburn 2012;
Laurans et al. 2013; Gomez-Baggethun and
Barton 2013).
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Marcotullio 2011). Cultural ecosystem services, which are ecosystems’ contributions
to the non-material benefits that arise from
human-ecosystem interactions (Chan et al.
2012), are basic for the quality of life in
cities and is increasingly being sought by
urban dwellers (De Groot et al. 2005;
Tzoulas et al. 2007). Cultural ecosystem
services are usually categorized as recreational, educational, cultural and historical,
artistic and spiritual (Chiesura and de Groot
2003). These categories, together with other
categories of urban ecosystem services, are
however context dependent, as are their provided benefits (Chan et al. 2012; GómezBaggethun et al. 2013).
In general, cities can benefit from urban
green areas and their ecosystem services in
economic, health and quality of life, and
ecological terms (Jansson 2014). Cities can
benefit economically from urban ecosystem
services by increasing city attractiveness,
property prices, consumption, employment,
food production, as well as cost savings in
health care, disaster prevention and infrastructure and service maintenance. The availability of and accessibility to urban ecosystem services can define city characters
and also have several positive economic
effects (Dunn and Henegham 2011). For
instance, green cities can attract technology
and knowledge creation (James et al. 2009),
provide status (Pauleit and Breuste 2011),
and lead to higher property prices (Ståhle
2008), in some cases between 5 to 20 percent depending on the green area and the
neighbourhood (SCBD, 2012).
In cities, the regulating ecosystem services
provided by green areas deliver various types
of ecological benefits, e.g. air filtration,
microclimate regulation, noise reduction,
water purification and supply, storm water
regulation and flood control, sewage water
treatment, soil erosion control, and biodiversity maintenance (Douglas and Ravetz 2011).
For example, urban and peri-urban green
areas have the capacity to maintain water
supply security in cities (Beatley and
Newman 2013), providing city inhabitants

with fresh water for drinking and for many
other activities, and influencing the amount
and quality of the supplied water (McDonald
et al. 2013). Moreover, vegetated areas in
cities can contribute to mitigate climate
change by acting as carbon storages and by
minimizing the urban heat island effect
through evapotranspiration and solar energy
absorption (SCBD 2012).
Cultural ecosystem services contribute to
health and improve well-being and quality of
life for people in cities. Urban nature provides a regenerative function, lowering stress
and providing relaxation from daily routines,
which is extremely important especially in
urbanizing contexts (Chiesura and de Groot
2003). Contact with urban green areas has
also been seen as helping to restore attention
capacity and emotion regulation, countering
depression and anxiety (Tzoulas and Greening 2011). People that live in proximity to
urban green areas tend to spend more time
outdoors and are more physically active,
taking part in walking, biking and sporting
activities, and viewing and appreciating
nature (Beatley and Newman 2013).
Contact with urban nature is also important
for urban dwellers to develop and strengthen social relationships and community
bonds (Tzoulas et al 2007). For instance,
weaving community gardens in the urban
fabric is considered important to promote
community cohesion and rebuild productive
urban landscapes (Yokohari and Bolthouse
2011). Gardening can also increase longevity
of the elderly and contribute to cognitive
development of children, to whom green
areas are vital for learning (Tzoulas and
Greening 2011).

4.1. Planning and management of
urban green areas
One key message from Cities and Biodiversity Outlook (SCBD 2012) is that ecosystem services must be integrated in urban
policy and planning. This integration
requires an in-depth understanding of how
ecosystem services are manifested in urban
contexts and how they are affected by urban
development. In cities, the tasks of struc7
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turing and designing urban green areas
should focus on maximizing the multiple
services and benefits that these areas can
provide (Douglas and Ravetz 2011). Urban
green areas could for instance be planned
and managed to simultaneously motivate
human physical activity and promote biodiversity.
However, green areas in city contexts are
typically fragmented and disconnected, conflicting with the urban green area planning
and management goal of maximizing multiple ecosystem services and benefits (James
et al. 2009). There is also a lack of knowledge around the quality of different ecosystems from both a biodiversity and an ecosystem services perspective, as of how to
manage them to increase their performance.
Other challenges for urban green area planning and management are: how to identify
and balance ecosystem service and benefit
trade-offs (Grimm et al. 2008), how to
assess and manage urban green areas’ perceived ecosystem disservices such as increased fear, feelings of insecurity, and
spread of diseases associated to urban green
areas (Tzoulas et al 2007, Lyytimäki and
Sipilä 2009); and how to develop urban
green areas that are shaped by human actions and are subject to socio-demographic
and environmental change (Chiesura and de
Groot 2003; James et al. 2009; Niemelä et al
2010).
An understanding of how the biophysical
and human processes in urban settings
interact with each other across multiple
spatial and temporal scales can contribute to
address the above mentioned challenges
(Pickett et al. 2011; SCBD 2012). Moreover,
gaining a wider understanding on how
society values urban ecosystem functions
and services can affect how pressures or
impacts on urban green areas are viewed,
and what actions can be designed to manage
these pressures (Niemelä et al 2010). For
instance, including information on ecosystem services in city development assessments and decision making can be used to
identify both where human action has ad-

versely impacted a service and where intervention might give rise to additional benefits
(Azcarate et al. 2015). In urban planning,
consideration of green areas in an early stage
could lead to a move from planning at the
project level to strategies at the urban
landscape level (Pauleit et al. 2011), and to
address conflicts between urban ment and
green areas, which is an important part of
including and maximizing biodiversity and
ecosystem services in urban development
(Hostetler et al. 2011).

5. A PPLICATIONS
S TOCKHOLM REGION

IN

THE

The Stockholm County consists of 678,500
hectares of land and water, extending 180
kilometers from north to south, and representing around two percent of Sweden’s
total land. The County includes 26 municipalities and embraces varying landscapes
such as large forested areas, open agricultural areas, and built up areas that respecttively account for 50, 20 and 14 percent of
the land area (Statistics Sweden 2012).
Within the Regional Development Plan for
the County, green areas in the form of ten
Green Wedges were identified that stretch
from the region’s rural-urban fringe to the
center of Stockholm City, the capital of
Sweden (Office of Regional Planning and
Urban Transportation, ORPUT, 2010). The
Green Wedges are remnants of formerly
connected natural and semi-natural habitats
having high ecological, recreational and cultural significance (Elmqvist et al 2004,
Colding 2013), which are built up by core
areas, with high biodiversity and recreational
values, and connecting dispersal links. Apart
from having Green Wedges at a close distance, urban residents in the Stockholm
region have access to other types of green
areas, such as nature reserves, city parks and
natural shore-lines, as well as a large number
of golf courses, private gardens and allotment gardens that also provide opportunities
for biodiversity and ecosystem services in
the urban region (Barthel et al. 2005; Colding el al 2006). From a European perspective, the Stockholm region and its urban
8
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areas can be considered to provide a high
coverage in green areas (Elmqvist et al 2004;
Colding 2013). However, these green areas
are affected by continuous and rapid urbanization (Bolund and Hunhammar 1999;
Mörtberg 2009; Borgström 2011; Colding
2013).
The Stockholm region is a fast growing and
dynamic region, which attracts companies
and new residents. It has been estimated that
the migration into Stockholm County will be
as much as 250 000 – 400 000 more households by the year 2030 (ORPUT 2010),
which is expected to significantly increase
the region’s total population of approximately 2 million people (Statistics Sweden

2012). With an increase in population, the
demand for and pressure on urban resources, from housing to public transport
and recreational possibilities increase, and
additional capacity will be required to support the current pace of urbanization in the
region. To handle these increases, and to
avoid urban sprawl, which can for instance
affect the Green Wedges, certain urban areas
or urban nodes in the Stockholm region are
planned to be densified and strengthened
with additional transport infrastructure
(ORPUT 2010).
In these urban nodes, densification activities
aim at increasing housing possibilities and a
variety of urban functionalities, but there is a

Figure 2. Location of Stockholm County and the three case study areas 1-3, ©
Lantmäteriet 2012 [i2012/920].
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risk that these activities might cause undesired effects on the green areas located
within the intervened areas. Moreover, since
the Stockholm region is increasingly connecting to the much larger region of
Mälardalen, involving several counties, fast
trains and other transport modes could
mean that valuable green areas in the region,
within and outside of its Green Wedges,
could become increasingly fragmented and
decrease in size, which can negatively affect
biodiversity and ecosystem services on a
regional scale.
In the context of the Stockholm region three
case studies are selected to illustrate different
landscape approaches to integrate urbanization impacts on biodiversity and ecosystem services in urban planning (Figure 2).
The first case study addresses the formulation of regional landscape strategies using a
landscape approach in a study area covering
the larger part of six municipalities situated
north of Stockholm City. The second case
study concerns the construction of a new
railway connecting the important urban
development nodes of Arninge and Arlanda.
The case study involves development of methods using spatial ecological and geological
models to infer about important ecological
characteristics that may be affected by the
planned construction. Alternative corridors
for the railway are tested by the spatial
ecological and geological models. The third
case study introduces combined quantitative
and qualitative analyses to estimate the
potential provision of cultural ecosystem
services of various green areas as well as the
pressures that these green areas could face
with the implementation of city densification
in metropolitan Stockholm. In this way the
impacts of single planning projects can be
linked to the overall status and needs on the
metropolitan level.

5.1. Regional landscape strategies
The conservation of biodiversity is the main
concern of one of the Swedish national environmental quality objectives called A rich
and varied plant and animal life (Govern. bill
2004/05:150). Within this objective, a target

is to develop regional landscape strategies
for the consideration of biodiversity on a
landscape scale. For this purpose, the
Swedish Government commissioned seven
county councils to develop methods in different pilot projects. One of these pilot projects was carried out in a rapidly urbanising
area north of Stockholm City (Figure 2). The
study area embraced six municipalities in
sub-urban and peri-urban settings with a
mosaic of built-up areas, transport
infrastructure, forest, agricultural land and
lakes, with high values from biodiversity and
ecosystem services perspectives. The aim of
the project was to develop methods for
creating regional landscape strategies for this
area, with the target to create a joint policy
document for the landscape. The strategies
should provide an umbrella for a wide array
of planning and conservation measures, for
example within biodiversity conservation,
conservation of historical landscapes, the
programme for the countryside, regional and
municipal planning and urban development.
The regional landscape strategies were formulated using a landscape approach,
integrating biodiversity objectives together
with cultural history and recreation values.
For the objectives, operational targets and
indicators were formulated, the latter in the
form of ecological profiles, historical landscapes and recreation values and availability.
Spatial ecological and landscape models
were applied to study the baseline situation
for the selected indicators. An integrated
assessment was performed of the baseline
situation compared to the targets and was
followed by a formulation of strategies for
the landscape to reach those targets.
The project approach allowed a broad
participation of stakeholders through several
meetings and workshops involving different
competences from the Stockholm County
Administrative Board, together with the
Stockholm County Council, regional representatives of the Swedish Forest Agency, the
Swedish National Road Administration, the
Swedish National Heritage Board, planners
and ecologists from six municipalities, the
10
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Federation of Swedish Farmers and several
NGO’s. The stakeholders were engaged in
the formulation of suitable planning objecttives and targets, provision of local ecological knowledge and final integration of
results into a spatially visualisation of strategies.
The targets related to biodiversity that were
selected in the participative process were the
conservation of three main nature types and
the potential for sensitive species tied to
these nature types to persist in the landscape. The nature types consisted of coniferous forest with old pine trees, deciduous
forest with old oaks and natural grasslands.
The ecological profiles were groups of
species tied to these nature types with low or
intermediate dispersal or movement capacity.
The results of the spatial ecological modelling were habitat networks for each ecological profile representing resource- and/or
dispersal limited species of targeted nature
types in the region. These were integrated
with information of remnants of historical
landscapes and recreation values and availability, which resulted in a final map with
core areas and connecting links for these
values. In this way, synergetic effects of
several different values could be outlined.
Examples of this were the outlined core
areas with historical landscapes and natural
grasslands, a large forest area with high
recreation values, shorelines and castles with
assemblages of old oak trees and green areas
in suburban areas with high recreation
values and availability. The latter correlated
to a large extent with the Green Wedges in
the Regional Development Plan (ORPUT
2010). However, the core areas differed in
certain locations between the regional landscape strategies and the Green Wedges,
which would be expected since the scope of
the current study was substantially broader
and a result of a broad stakeholder engagement.
The strategies formulated in the resulting
policy document (Stockholm County Administrative Board 2007) concerned e.g.:

- Strengthen the status of the landscape in urban
planning: Important landscape structures
and the peri-urban landscape functions
should have a clearer role in urban,
regional and infrastructure planning.
Develop a holistic and integrated view
over administrative borders and set up
harmonised databases on landscape
values. Disturbing activities such as
industries and waste dumps need to be
planned from a regional perspective.
- Conserve and develop good habitat for people and
for biodiversity: There is a need to develop
baseline data on important cultural and
ecological structures in the landscape,
concerning both biodiversity, recreation
and health. Likewise, there is a need to
plan for measures to mitigate barrier
effects both concerning biodiversity components and recreation. Further, there is
a need to plan forestry for multiple goals
including economic, biodiversity, recreation, cultural and aesthetical values. This
concerns for example, the oak stands and
natural grasslands that need long time
management plans, and nature close to
residential areas with high recreation
values, which are of key importance and
need plans for people’s movements in
their urban or suburban landscape.
The broad participative process benefited a
more unified view on the landscape values
and enhanced the cooperation of different
sectors responsible in different ways.
Further, it was important for gathering local
ecological knowledge and knowledge on
recreation values and barriers in the landscape. The process also enhanced strategic
thinking among responsible stakeholders,
development of visions and identification of
synergies concerning landscape values.
Finally, the regional landscape strategies
have the potential to be a valuable tool for
planning, since through the presentation of
core areas and connecting links over
administrative boundaries, the municipalities’ areas and values can be seen in a
broader perspective, i.e. in a landscape and
regional perspective.
11
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5.2. Arninge-Arlanda railway
Within the Regional Development Plan for
Stockholm County (ORPUT 2010), a selection of urban nodes, which are already
important centres of urban activities, were
proposed to be further developed. Two such
urban nodes situated north of Stockholm
City are Arninge and Arlanda Airport, both
of which are important commercial centres,
while the latter is the largest international
airport in Sweden. In an effort to meet
future demands on public transport between
these urban nodes, a feasibility study for new
public transportation links, either a railway
connection or a new bus line between the
two nodes was initiated by Stockholm Public
Transport, directed by Stockholm County
Council. Within the study, three alternative
railway corridors were proposed (Håkansson
et al. 2012) (Figure 3). Since all the three
alternatives for the proposed connection
crossed an area with high biodiversity,
cultural and recreational values, trade-offs
could be anticipated between economic
development, the climate smart solution of
supplying public transport, and biodiversity
objectives.
Comparing with other planning efforts concerning biodiversity and ecosystem services,
all three railway corridors crossed straight
through a broad dispersal link outlined in
the Green Wedges (ORPUT 2010). In
addition, the northernmost corridor crossed
an area of national interest for cultural
history (…). Furthermore, the same corridor
passed through one of the core areas
formulated by the regional landscape strategies described in Case Study 1. At an early
planning stage, the plan with the three pro
railway corridors were subjected to a public
exhibition, which generated a high interest
from the public and NGOs. Following the
exhibition, the northern corridor, that was
fragmenting the area of national interest for
cultural history, was removed, and the
remaining corridors adjusted to further
avoid this area (Håkansson et al. 2012).
A similar planning problem was addressed in
another research study on developing novel

methods for planning and designing road
corridors, aiming to integrate disparate
sustainability issues such as resource efficiency, biodiversity and travel time, already
at the design stage of planning transport
infrastructure corridors (Karlson et al. 2015).
Resource efficiency was addressed by integrating spatial models of geological suitability and mass balance into the design, to
find the corridor with least resource load.
Biodiversity was addressed by integrating
spatial ecological models of habitat networks
for prioritised groups of species, i.e. ecological profiles related to coniferous forest,
southern broadleaved forest, natural grasslands and wetlands. The habitat networks
consisted of habitat patches and dispersal
links, and the road corridor with least
impacts on these were found. An integration
step between resource efficiency and biodiversity was performed using MCA and by
applying different weights which gave
different results. When resource efficiency
was given a high rank, together with travel
time, a northern alternative was chosen. By
contrast, when biodiversity was given a high
rank, together with travel time, the northern
parts were avoided, see Figure 3a.
Thus, effects of habitat loss and fragmentation on the habitat networks of prioritised
groups of species can be quantified and used
in the design of transport corridors (Karlson
et al. 2015). More detailed information on
the overall performance of the habitat networks and the impacts of removing certain
patches and links can also be integrated (e.g.
Zetterberg et al. 2010). However, a limitation of the use of habitat networks in
corridor design is that thresholds for when
significant impacts on biodiversity components occur are still largely missing. Another
related problem is that since all proposed
railway corridors will cross outlined dispersal
links, either in the current method development study, as outlined in the Green
Wedges or in the regional landscape
strategies (Case Study 1), threshold values
for habitat networks would be needed in
order to address the overall impacts on
species persistence in the studied landscapes.
12
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Figure 3a. The three proposed railway
corridors between Arninge and Arlanda
crossed through a dispersal link of the Green
Wedges (ORPUT 2010).

Figure 3b. The northern corridor crossed a
core area of the regional landscape strategies
(Case 1), where also an area of national
interest for cultural values is situated. Also
the middle corridor was impacting on the
area.

Figure 3c. During the feasibility study, after
public hearing, the northern corridor was
removed and the middle corridor adjusted to
avoid the sensitive area (Håkansson et al.
2012).

Figure 3d. Using SMCA and least cost path
for designing road corridors. When weighting
the geological criteria high, the blue
alternatives resulted, while when weighing
the ecological criteria high, the orange
alternatives, the northern area was avoided.
13
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From landscape and regional perspectives,
all the proposed alternatives may be unsustainable and the optional transportation
mode in the form of a new bus line on
existing and already planned roads may be a
better alternative. To sum up, the methodology has great potential to integrate biodiversity considerations in designing planning
alternatives and to localise critical areas for
mitigation measures, supporting sustainable
urban development.

5.3. Densification
metropolitan

of

Stockholm

One of the urban nodes where urban
development is particularly emphasized in
the Regional Development Plan (ORPUT
2010) embraces the central parts of the
Stockholm region. In this node Stockholm
City and surrounding municipalities have initiated different urban development projects
in areas close to the inner city of Stockholm
to meet the urgent need for new housing in
the region. These projects result in a densification of the central node which is in line
with the intentions of the Regional Development Plan. Moreover, densification provides
preconditions for sustainable mobility as
expressed in ‘The Walkable City – Stockholm City Plan’ which was adopted in 2010.
Due to these developments, which primarily
takes place within existing residential areas
and on brown sites close to the inner city,
several green areas will be affected by ecosystem loss and fragmentation, and/or by
increasing numbers citizens living in adjacent areas. This means that ecosystem services provided by the green areas will be
affected and that the pressure on the green
areas will increase.
The provision of cultural ecosystem services
(CES) is not well integrated in the planning
process for individual development projects.
Hence, incremental planning and decision
making does not provide information for an
overall assessment of the impacts of ongoing densification projects on CES at local
and regional levels.
In order to relate single planning projects to
a landscape perspective, the potential CES

provision of each green area needs to be
quantified. In a research project, a set of 44
green areas in the central and suburban parts
of metropolitan Stockholm have been studied, for which the potential provision of
and pressure on CES was estimated (Azcárate et al. 2015). While the capacity of green
areas to provide CES is related to their size,
the habitat type will also matter. Furthermore, there may be a limit to how many
people may use a green area before the
pressure will start degrading the CES. The
potential economic value of the CES was
estimated using the global ecosystem service
valuation scheme of de Groot et al. (2012),
with the unit 2007 International dollars per
hectare and year. The values were applied to
the size and habitat type composition for
each green area. In addition, the potential
pressure from users of CES, in the form of
the human population living within 1 km
from each green area, was also estimated.
Based on the combined results and on-going
city compaction plans, planning cases related
to four of the green areas were selected for
extended qualitative analysis. The selection
represents four different types of urban
green areas; two with low CES values and
two with high CES-values, two with a high
number of inhabitants within 1 km and two
with a low number of inhabitants within 1
km (Figure 4).
The green areas varied in size from 2.3 to
633 hectares, and the number of citizens
within 1 km varied from over 10,000 potential users per hectare to less than 100 users
per hectare. The CES monetary value per
hectare and habitat type was the same in any
location, but the total value differed with
size and habitat type composition. The
values of CES that were provided by the
green areas varied between 557 (50-3035)
Int.$/year and 669,700 (108,144-2,929,100)
Int.$/year (Azcárate et al. 2015). The results
of the monetary evaluation are highly uncertain, taking into account the uncertainties
within the database reported by de Groot et
al. (2012). However, these estimates give an
indication and facilitate a discussion on the
actual benefits provided by CES in an urban
14
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landscape, in terms of city attractiveness,
recreational and health benefits, and other
benefits which can provide an input in urban
planning.
A comparison of the provision of CES by
the four cases is presented in Figure 4b,
showing that the two large green areas
provide high total CES values, while they
differ strongly in pressure. Likewise, the two
small areas provide low total CES values,
while they also differ widely in pressure.
Based on a review of planning documents
and interviews with urban planners, the
planned increases of housing, urban population and other urban activities were summarised for each of these cases, as well as related changes of green area size and management. All four cases would imply an increase
of the number of potential visitors, while the
change in size of the green areas differs
widely. While in two cases the green area
would shrink, the green area would be indifferent in one case and even increase in
one case, due to a planned over-decking of a
major road that would be transformed into a
park.
The provision-pressure analysis illustrates
the challenge of compacting cities, to provide both room for an increasing number of

citizens as well as for CES, on limited space.
This challenge raises questions on whether
increasing habitat quality can compensate
for shrinkage of green areas, how much
pressure is possible before CES starts
degrading, and how to plan for sufficient
levels and benefit-sharing of CES.
The landscape approach to identifying
potential provision and pressure concerning
CES can serve to initiate an active engagement of concerned actors in strategic dialogues on complex issues surrounding green
area and ecosystem service planning in compacting city contexts. However, to further
such strategic dialogues, and to include
green areas and ecosystem service issues
early on and throughout the entire urban
planning processes, the use of an ecosystem
services based SEA approach could be
useful.
Several ecosystem service based SEA
guidelines (Slootweg and van Beukering
2008; OECD 2010; Slootweg et al. 2010;
UNEP 2014) as well as various ecosystem
service based SEA methodological frameworks (Geneletti 2011; Helming et al. 2013;
Partidário and Gomes 2013) have been
developed. Combining these guidelines with
the CES provision-pressure analyses could

Figure 4a: The analysed green areas within metropolitan Stockholm. Figure 4b: From the
analysis of the potential provision of CES for each green area, in hectares and in monetary
terms, combined with the number of inhabitants living within 1 km distance of the green
areas, four case studies were selected for further analysis of their planning situation.
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frame the planning of city densification
projects in the Stockholm metropolitan, and
contribute to identify key measures concerning green area design, size, connectivity,
composition, quality, uses and trade-offs.
Moreover, the combination of the guidelines
and the CES analyses would enable the
formulation of strategies for including
measures to secure the provision of CES at
local and regional scales of urban planning.

6. L ESSONS LEARNED AND K EY
RECOMMENDATION FOR B EST
PRACTICE
A consistent assessment of potential impacts
can strengthen biodiversity considerations in
the planning process and contribute to the
preservation of biodiversity in the long term.
This is also in line with international policy
ambitions, which require protection of green
areas so as to maintain biodiversity in urban
regions. In addition, a more informed urban
design can enhance new development projects that can save or increase ecosystem
services’ performance.
To support the impact assessment of human
actions on biodiversity at a landscape level
there is a need for methods that allow analysing cumulative impacts, e.g. GIS-based
methods, such as spatial ecological models.
In the case studies a number of advantages
of spatial ecological models were identified
i.e. (1) to model biodiversity components on
a landscape level, (2) to study quantity, quality and connectivity of related habitat types
in the landscape, (3) to put single sites into a
landscape perspective, (4) to evaluate
planning alternatives and to visualise and
communicate the results. A challenge with
these GIS-based methods is the strong
visual capability and the inherent uncertainties that need to be communicated. Further,
it is difficult to predict how viable populations of different species are developing
over a time. However, it is possible to
analyse where in the landscape the support
for different functional groups of species is
best. With this knowledge, it is possible to
prioritise and provide decision support for

planning measures on protection, restoration
and management of biodiversity components and to analyse and evaluate planning
alternatives.
In the case for ongoing city densification
development projects in metropolitan Stockholm, a GIS-based method is applied to
facilitate an ecosystem service provisionpressure analysis. The analysis provides a
comprehensive understanding of how urban
green areas can or cannot cope with
increasing city densification. Moreover, specific issues such as recommended green area
sizes, tolerable wear and tear levels, appropriate ecological compensation measures,
required habitat compositions, and key
ecosystems services that can be identified
based on ecosystem service provisionpressure analyses. In addition, information
on ecosystem service provision-pressure
relations can be used to strengthen evaluation of development scenarios in strategic
environmental assessments and support
urban planning processes in metropolitan
Stockholm in formulating strategies for
urban densification.
In the case study of the Arninge-Arlanda
railway, the analysis of the impacts of
fragmentation on biodiversity supported the
comparison of alternative rail infrastructure
corridors. Enhanced knowledge on how
transport infrastructure affects habitat
networks and including this knowledge in
environmental assessment processes can
then improve the planning of infrastructure
projects, strengthen biodiversity considerations in ongoing urbanisation processes and
ensure the urban green areas’ ability to
provide ecosystems services. This is in
accordance with the goals of EU requirements on environmental assessments, as well
as with the Swedish environmental quality
objective of maintaining and providing
access to natural environments near and
within urban areas that are valuable for
outdoor recreation, cultural heritage and
biodiversity.
Besides the assessment of impacts on green
areas which improves the knowledge base in
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urban planning, there is a need for dialogue
on biodiversity and ecosystem services in
urban development processes and increased
collaboration between stakeholders at different planning levels to further coordinated
actions for enhanced biodiversity and ecosystem services in urban planning. Experiences from the case study on regional
landscape strategies showed that a broad
participation process fostered the development of strategies, visions and synergies
concerning landscape values. Moreover, the
collection of local ecological knowledge
benefited from an active stakeholder involvement. Also, the identification of core
areas and connecting links over administrative borders, like municipal borders, were
facilitated by the dialogue which resulted in a
broader view on the landscape values – a
regional landscape perspective.
The case studies from Stockholm show that
a landscape approach provides opportunities
to address different scales of ecological processes and hence strengthen important landscape structures and functions in urban,
regional and infrastructure planning.
Furthermore, a landscape approach can
facilitate multi-scalar studies by providing a
link between different planning actions at
the local, regional and national level, which
facilitates a long term sustainable management of biodiversity and ecosystems services
in urban development.
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As platforms for dialogue non-governmental organizations play an important role in facilitating the
inclusion of a diversity of views in the debates and decisions that shape society. However, to
successfully influence societal development non-governmental organizations need to develop and
mobilize their capacities. This paper argues that organizational capacities can be developed and
mobilized with strategic dialogues, which can be enabled and fostered with network strategic
assessment approaches. Through a case study, research was carried out to draw experiences from
designing a network strategic assessment approach in the context of a network-based nongovernmental organization that aims to strengthen the development of its members and communities.
Even though conceptualizing the network strategic assessment approach was challenging, research
results were participant engagement, process ownership and strategic dialogues. It is argued that by
fostering strategic dialogues network strategic assessment approaches allow networks to synchronize
and mainstream their strategic elements in the daily activities of their member organizations. Moreover,
it is claimed that such approaches contribute to integrate aspects of capacity development with
network planning and decision making, enhancing organizational understanding and performance.
Key words: Non-governmental organizations (NGOs), networks, capacity development, dialogue, strategic
environmental assessment.

INTRODUCTION
As part of civil society non-governmental organizations
(NGOs) play a multiplicity of roles. They serve as
government watch dogs, capacity brokers, private sector
partners and government service providers (MuellerHirth, 2012). Moreover, NGOs act as fora for dialogue
and as capacity building arenas for marginalized and
vulnerable communities (Hilderbrand, 2002). A growing
number of NGOs also promote development by
committing themselves to human rights based
approaches (Nelson and Dorsey, 2003), and are
networking and internationalizing their operations to allow
a variety of actors to access different arenas and
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influence international debates (Nelson, 2002). Through
networks, NGOs encourage a free exchange of ideas,
skills and experiences amongst a wide sector of society,
and facilitate the inclusion of locally anchored
perspectives on development in the planning and
decision making processes that shape society (Gardner
and Lewis, 1996).
However, the role of NGOs as fora, arenas and
networks that enable dialogue, debate and capacity
building is widely contested. According to Edwards and
Hulme (1996), NGOs are criticized for failing to effectively
develop participatory approaches for internal debate and
decision making, and for not being able to achieve
changes without becoming entangled in politics.
Moreover, Jordan and Van Tuijl (2000) state that NGOs
find it challenging to generate trust and effectively carry
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out actions in local and international decision making
arenas to bridge organizational, cultural, professional and
individual borders. In addition, it is claimed that NGOs are
often perceived as institutions that consult from a
distance, which leads to difficulties in coordination with
partners, duplicity of projects and a lack of optimization in
the use of resources (Bontenbal, 2009). Most importantly,
it is argued that, even though assessing the capacities of
NGOs is vital for an effective implementation of their
programmes, NGOs give limited formal consideration to
organizational capacity assessments (Schuh and Leviton,
2006).
As a way to tackle these challenges and increase the
potential of NGOs becoming effective platforms for
dialogue and change, Edwards and Hulme (1996) and
Bontenbal (2009) suggest that NGOs should identify and
develop their key capacities by engaging in a partnership
approach where participation, learning, reciprocity and
transparency are emphasized. This idea is shared by
Banerjee (2006) who stresses that NGOs should develop
certain capacities to reach their high-end goals of survival
and effectiveness. However, Banerjee (2006) claims that
understanding the correlations and causal relationships
of complex capacities still remains an outstanding
challenge for organizations.
Despite these challenges, a process-based concept
that can enable NGOs to assess their organizational
capacities and even include capacity development
programmes in their organizational planning and decision
making is the process of capacity development.
Specifically, the United Nations Development Programme
(UNDP) encourages the use of a five step capacity
development process that focuses on actor engagement
and capacity assessment, programme formulation,
implementation and monitoring (UNDP, 2009). It is
claimed that capacity development processes like the
one proposed by the UNDP are processes that enhance
the exchange of skills and knowledge at multiple
organizational levels and facilitate multi-actor agreements
to reach long term organizational transformations (UNDP,
2002; OECD, 2006).
However, it is argued that to effectively develop
capacity development processes organizations need to
understand and identify complex and key issues that are
related to their capacity development processes, as well
as they need to enable a large actor participation to reach
empowerment and process ownership, all of which is
challenging to achieve (OECD, 2006; UNDP, 2009).
Using planning and decision making support processes
such as strategic environmental assessment (SEA) can
be one way for organizations to overcome the above
mentioned challenges and design capacity development
processes. SEA is considered to be a tool that takes a
strategic approach to improve planning and decision
making (Partidário, 2000, 2007). SEA is also viewed as
an instrument that has the potential to involve actors in
strategic and complex decision making contexts (Sheate
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and Partidário, 2010), and that enhances collaborative
learning (Jha-Thakur et al., 2009). However, as SEA
practice has been largely dominated by its application as
a technical, impact assessment based tool rather than a
strategic planning enhancing tool (Jiliberto, 2007), there
is a growing need for examples of SEA application as a
strategic focused process that adapts to complex
strategic planning and decision making contexts (Vicente
and Partidário, 2006).
In light of the above, a research case study was
designed and carried out in the context of a networkbased NGO that works to develop the capacities of its
member organizations and communities. The aim of the
research case study was to examine how network-based
NGOs can generate strategic dialogues to develop and
mobilize their capacities and improve network planning
and decision making. Specifically, the research case
study explored if it was possible to design a strategic
focused SEA approach based on the strategic elements
of the network to effectively steer and frame dialogue,
idea, skill and experience sharing within the network.
In this particular case study of strategic focused SEA
design, the words “strategic” and “assessment” in SEA
were highlighted to stress the strategic nature of the
approach. Moreover, the word “environment” was left out
and the word “network” was added to highlight the
flexibility and adaptability of the approach to its context.
These SEA lexicon changes resulted in the start of the
conceptualization and development of a “network
strategic assessment approach” in the context of the
studied network-based NGO.
The purpose of this paper is to present the practical
experiences that were gained by designing and
developing a network strategic assessment approach in
the studied network-based NGO. Focus is placed on
providing organizations, particularly network based
NGOs, with examples on how the strategic elements of
networks can be synchronized and used in the daily
activities of their members. Moreover, an account is given
on how different aspects of capacity development can be
integrated with network planning and decision making to
develop and mobilize organizational capacities towards
the attainment of their goals.

PROCESSES
DEVELOPMENT

FOR

ORGANISATIONAL

Public and private organizations have the common
purpose of transforming human, financial and physical
resources into polices, regulations, knowledge, products
or services to benefit society (UNDP, 2009). A way to
reach this common purpose is for organizations to
concurrently develop their capacities and focus on their
strategic issues, for which capacity development
processes and strategic focused SEA processes can be
of use (OECD, 2006; Vicente and Partidário, 2006).
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Step 1
Engage stakeholders
on capacity
development
Step 5

Step 2

Evaluate capacity
development

Assess capacity
assets and needs

CAPACITY
DEVELOPMENT
PROCESS

Step 4

Step 3

Implement a
capacity
development
response

Formulate a
capacity
development
programme

Figure 1. Steps in the UNDP Capacity Development Process (UNDP, 2009).

Capacity development
Capacity development is seen as a process that, based
on the expressed needs of involved actors, enables the
right conditions to design strategies for development
(UNDP, 2006). Capacity development became of interest
in the 1990s due to the limited success of technical
cooperation in the development sector (Berg, 1993), and
has gained increasing recognition among governments,
the private sector, civil society and international
development organizations (ECDPM, 2008).
For instance, governments consider the concept of
capacity development to be fundamental to formulate
policies and strategies for long term sustainability (UNDP,
2006). Moreover, in the private sector the concept is
viewed as a basic determinant for companies to improve
their performance and profit (UNDP, 2002), and in civil
society public and private NGOs have linked their
success to their readiness to develop their capacities
(OECD, 2006). In addition, the United Nations
Development Programme (UNDP) and the World Bank
have adopted the concept (Bontenbal, 2009), and
declared capacity development a critical factor to reach
the Millennium Development Goals (OECD, 2006).
Furthermore, UNDP (2009) has designed a capacity
development process consisting of five functional

capacity steps (Figure 1). In this process, step 1 focuses
on facilitating dialogue between actors and encouraging
engagement; step 2 on assessing existing, desired and
missing capacities to define development visions; step 3
on formulating programmes and strategies; step 4 on
managing and implementing activities; and step 5 on
evaluating and monitoring identified key issues.
Despite the fact that definitions for capacity
development have caused confusion on its scope and
meaning (ECDPM, 2008; Bontenbal, 2009; Kühl, 2009),
what is important to understand is that capacity refers to
the abilities or skills needed to achieve objectives, and
capacity development to the means to use and develop
these abilities or skills (UNDP, 2002).
In addition, while capacity building can be a one-time
action, capacity development is considered to be a
continuous and evolving process that focuses on local
ownership and long term transformations (UNDP, 2009).
The process is also considered to be endogenous,
empower and strengthen local capacities, build on
available human capital, stimulate self-esteem and
respect local values (OECD, 2006; UNDP, 2006).
Another important aspect of capacity development is
that it addresses different capacities at the individual,
institutional and societal level (ECDPM, 2008). At the
individual level personal skills, experiences and
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knowledge are addressed, at the organizational level the
capacities to connect individual skills to reach common
goals are considered, and at the societal level the rules,
laws, polices, power relations and societal norms
influencing a specific context are analysed (UNDP, 2006;
UNDP, 2009).
By using a multi-level approach, capacity development
could be a way for organizations to engage with actors in
various societal sectors and reach multi-actor
agreements (OECD, 2006). Multi-actor agreements could
be an opportunity for organizations to reach sustainable
results through partnerships in projects that focus on
developing existing capacities (Bontenbal, 2009).
Moreover, multi-actor agreements could entail that
organizations become engaged in networks, which can
be a powerful tool providing members with a forum to
access and exchange information, skills and
methodologies (UNDP, 2002).
However, organizations that adopt a capacity
development process can experience difficulties to
measure its benefits (UNDP, 2009). This is so because
comprehensive analyses are needed to understand
complex multilevel relations and the non-linear evolving
nature of capacity development processes, and because
results with capacity development take time to be
delivered (OECD, 2006). Moreover, for capacity
development to contribute to measurable long lasting
improvements, ownership, a large participation and local
knowledge have to be reached, enabled and considered,
all of which is challenging for organizations (UNDP,
2009).
To address these challenges and meet the pressing
needs of organizations to efficiently use their resources
(Degnbol-Martinussen, 2002) and continuously search for
effective strategies to improve their learning abilities
(Kühl, 2009), it seems essential for organizations to
design supporting approaches to mainstream the
capacity development concept in their planning and
decision making processes.

Strategic
focused
assessment (SEA)

strategic

environmental

SEA is a process that promotes sustainable development
by improving planning and decision making processes
(Therivel and Partidário, 1996). SEA has its origins in the
field of environmental impact assessment (EIA) of
projects (Partidário, 2000), but focuses on the
enhancement of strategic, higher level actions such as
policies, plans and programmes (DEAT, 2000; ODPM,
2005; EC DG TREN, 2005).
SEA became well known through the European Union
Directive on the Effects of Certain Plans and
Programmes and the United Nations Economic
Commission for Europe Protocol on SEA (OJEC, 2001;
UNECE, 2003). After the enactment of the SEA Directive
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and Protocol, many developed countries embraced SEA
in their legal systems (Fischer, 2007), and with the
encouragement of organizations like the World Bank and
Regional Development Banks, SEA was introduced in
developing countries (Dalal-Clayton and Sadler, 2005).
In recent decades, different types of SEA approaches
have been developed that vary in focus, in the level of
public participation and in length (Verheem and Tonk,
2000; Therivel, 2004). These different approaches to
SEA have caused confusion as to what SEA is to achieve
and how it should perform (Verheem and Tonk, 2000;
Vicente and Partidário, 2006). Moreover, EIA has limited
SEA by perpetuating evaluation patterns that are not
appropriate for assessing strategic decisions that usually
present undefined, unclear and complicated planning and
decision making contexts (Partidário, 2000; ÁlvarezArenas, 2006; Bina, 2007; Jiliberto, 2007). In these
situations, involving individuals in SEA has been
challenging (Rauschmayer and Risse, 2005; Sinclair et
al., 2009), as has been involving the public at an early
stage in the formulation of visions and the identification of
key issues (Sheate and Partidário, 2010).
Despite this, it is argued that SEA contributes to
sustainable development (Eggenberger and Partidário,
2000), as it places strategic issues and decision making
in focus (Rossouw et al., 2000, Nilsson and Dalkmann,
2001; Vicente and Partidário, 2006; Jiliberto, 2007),
enhances cooperation between institutions, and can
potentially improve actor involvement in planning and
decision-making, facilitating the inclusion of the
perspectives of multiple actors in complex decision
making situations (Hedo and Bina, 1999; Sheate et al.,
2001; Nilsson et al., 2005; Bina, 2007). In fact, it is
claimed that with SEA spaces have been opened for
community groups that have normally not been involved
in strategic planning issues (Sheate and Partidário,
2010), which improves transparency in decision making
(Hedo and Bina, 1999; Xiuzhen et al., 2002; Therivel,
2004) and facilitates collaborative learning within
organizations and with the wider society (Jha-Thakur et
al., 2009).
Moreover, SEA application can be flexible and differ
significantly (Dalal-Clayton and Sadler, 2005). For
instance, SEA can exclusively focus on the environment
(Fischer, 2003) or include social and economic issues
when necessary (Verheem and Tonk, 2000). SEAs can
also run in parallel to, be integrated with or replace
planning and decision making processes when required
(Sheate, 2010; CEA, 2006). Additionally, a variety of
assessment techniques and tools, such as scenarios
based on geographical information systems (GIS), life
cycle assessment and environmental management
systems, can be used and linked to SEA processes,
adding considerable robustness to its application
(Therivel, 2004; Sheate, 2010).
However, there seems to be consensus in that SEA
should be even more flexible, adaptable and participative.
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Hildén (1999) and Nitz and Brown (2001) argue that the
role of SEA in planning needs to be developed so that
SEA better adapts to different situations and conditions.
Likewise, it is suggested that a new path for SEA would
be for it to cross fertilize with other fields (Bina, 2007), to
plan for suitable participatory and communicative
practices (Doelle and Sinclair, 2006), and apply
techniques to exchange and transfer knowledge (Sheate
and Partidário, 2010). In addition, it is considered that the
role of SEA needs to become more dynamic to better
understand decision making processes and to address
the strategic dimensions of planning (Partidário, 2000;
Nilsson and Dalkmann, 2001; Vicente and Partidário,
2006; Jiliberto, 2007). Partidário (2007), for instance,
claims that SEA should aim at becoming a strategic
focused instrument that effectively influences planning
and decision-making processes. To do so, Partidário
(1996) argues that SEA should assess the strategic
components, objectives or principles that shape the
visions that are put forth in planning and decision making.
Furthermore, Partidário (2000, 2007) stresses that for
SEA to attain a stronger strategic focus, SEA should
assess strategic actions in a sustainability impact
assessment context and a lexicon for a “strategic” SEA
should be developed. However, according to Vicente and
Partidário (2006) in SEA practice there are many
examples of technical EIA-based SEAs and a lack of
SEAs that take a more strategic approach.
In this particular research of SEA design, the challenge
of conceptualizing and developing a strategic focused
SEA approach is taken. As a start, and as suggested by
Partidário (2000, 2007), the words “strategic” and
“assessment” in SEA are highlighted to stress the
strategic nature of the approach. As well, to highlight the
approach’s flexibility and adaptability to the studied
context, the word “environment” in SEA is left out and the
word “network” is added, resulting in the beginning of the
conceptualization and development of a “network
strategic assessment approach”.

METHODS
To explore how strategic focused SEA processes, in this case a
network strategic assessment approach, can be conceptualized
and developed to enhance capacity development and planning in
network-based NGOs, a qualitative research strategy was
undertaken with the use of a case study design and literature
reviews and participant observation methodologies for data
collection and analysis.
A case study design was chosen to gain an in depth
understanding of the studied setting (Yin, 1984; Bryman, 2012), and
literature reviews and participant observation methodology were
chosen to gain an insider perspective of the studied context, set
and reformulate research variables, and collect data to reinforce the
scientific value of existing theories (Kurz, 1983; Black, 1983).
The case study design and the chosen methodologies were
applied in the context of Samp Intercontinental Museum Network
(Samp). In the case study design, four workshops were planned
and implemented, allowing to make, analyse and link field

observations with data collected from the literature reviews of the
material concerning Samp and the concepts of capacity
development and SEA.

CASE STUDY OF
MUSEUM NETWORK

SAMP

INTERCONTINENTAL

Samp is a Swedish registered network-based NGO open
to all museums from any country, having over 20 years of
experience in connecting cultures (Samp, 2009a). The
purpose of Samp is to facilitate the development of
museums as fora for dialogue to promote human
understanding and human rights together with the
community, through responsible use of heritage, history
and science (Samp, 2009b). To achieve its purpose,
Samp connects member museums and their communities
through joint projects, courses and meetings (Samp,
2009c), and uses its core values as guiding principles to
facilitate and frame the exchange of skills, experiences
and ideas within the network.
As the network has been largely financed by Sida (the
Swedish
International
Development
Cooperation
Agency), a Sida policy (Sida, 2002) requires Samp to use
EIA-based assessment approaches to account for the
effects of Samp’s activities on its member organizations
and communities. However, to meet Sida’s policy
requirement and at the same time improve network
planning and gain a better understanding of how Samp is
perceived among its members and communities, the
network decided to develop a strategic focused SEA
approach or its network strategic assessment approach.
Samp’s network strategic assessment approach
To provide Samp’s network strategic assessment
approach with a strategic character, four strategic
themes, Sharing, Cross-border, Dialogue and Respect,
were used in its design. The strategic themes were based
on Samp’s core values or guiding principles, which were
established by the network to provide a value-based
framework to link network activities with its vision,
mission and overall purpose. For Samp Sharing means
learning by sharing ideas and experiences; Cross-border
means a precondition for mutual exchanges of ideas and
experiences across different types of borders; Dialogue
means willingness to create and use new ways of
communication; and Respect means an equal right to be
seen and listened to, and tolerance and openness to
change. By using strategic themes to shape Samp’s
network strategic assessment approach, it was possible
to link the approach to Samp’s strategic elements.
After framing Samp’s network strategic assessment
with four strategic themes, a three step approach was
designed (Figure 2). The first step was a participative
screening step to assess the network’s interest in
developing such an approach, engage participants early
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Cross-border
workshop in
Azerbaijan

Sharing
workshop in
Sweden

Network context analysis
Participative screening

Step 1

-strategic theme selection
-participant & partner selection
-objective formulation
-activity planning
-tool identification
Respect
workshop in
Tanzania

Dialogue
workshop in
Philippines

Key issue
identification &
assessment

Step 3

Step 2
Figure 2. Samp’s Network Strategic Assessment Approach.

on in the conceptualization of the approach, and establish
a strategic assessment team responsible of driving all
approach activities. After consultations, Samp’s museum
members showed interest in the approach and a decision
was taken to go on with its development. The member
museums showing interest in the approach were
analysed with respect to their organizational diversity,
cultural contexts and their abilities to contribute to the
selected strategic themes. Based on these criteria, a
network strategic assessment team was established. The
team was represented by participants from three network
member museums: the State Museum of Azerbaijan
Musical Culture, Azerbaijan, the Museo Sang Bata sa
Negros, Philippines, and the Museum and House of
Culture, Tanzania.
The second step in Samp’s network strategic
assessment approach was a network context analysis
where the network strategic assessment team started to
develop the approach by designing and executing four
workshops.1 The first workshop took place at KTH Royal
Institute of Technology in Sweden, the second workshop
at the State Museum of Azerbaijan Musical Culture in
Azerbaijan, the third workshop at the Museo Sang Bata
sa Negros in the Philippines, and the forth workshop at
the Museum and House of Culture in Tanzania. The
strategic themes Sharing, Cross-border, Dialogue and
Respect were used to conceptualize all workshops, and a
specific strategic theme was emphasized per workshop.
For instance, Sharing was specifically addressed in
Sweden, Cross-border in Azerbaijan, Dialogue in the
Philippines, and Respect in Tanzania.
In the workshops, the strategic themes were used to
1
Reports per workshop and a final synthesis report can be found at
www.samp.org/search/documents/reports

facilitate the selection of participants from the staff and
communities of participating network member museums.
Selected individuals from the staff of museums were
directors, curators, technicians, receptionists and junior
volunteer guides. Chosen individuals from the known
communities of member museums were school students
and teachers, friends of museums, artists, politicians and
a journalist. Gender, age, skills, positions and
professions, as well as willingness to share, capabilities
to contribute, and potential to engage in dialogue in
relation to the strategic themes were considered when
selecting the individuals.
The strategic themes were also used to select the
community partners with whom the participants of the
network strategic assessment team should interact in the
workshops. The selected community partners came from
urban and rural settings, mainly from marginalized
communities. The community partners included
vulnerable community groups like fishermen, their wives
and families, artists, carvers, and disabled musicians, in
addition to the staff of a private firm and an NGO, and
students and teachers of a public university. Community
partners were chosen to expose the network strategic
assessment team to less well known community groups
in their societies, and to obtain a high diversity of views to
shape Samp’s network strategic assessment approach.
Additionally, the strategic themes were used by the
network strategic assessment team to formulate
workshop objectives, plan activities, and select network
communication tools to facilitate interaction and
exchanges of information in the workshops. The activities
that were carried out by the team during the four
workshops in Samp’s network strategic assessment were
characterized by an iterative exchange of skills,
experiences, and ideas. This iterative exchange approach
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Table 1. Key Issues and Strategies for Samp’s Strategic Themes.

Strategic
themes

Key Issues

Strategies

Sharing

-Research
-Communities
-Organizations
-Individuals
-Environment

Multi-level inputs for profound sharing

Cross-border

-Reporting
-Network communication
-Location
-Participant selection
-Collaboration partner

Multi-actors and places for cross-border exchanges

Dialogue

-Empowering and engaging
-Attentive proactive behaviour
-Brewing conceptualization
-Vital participation
-Diverse methods fostering creativity
-Crossing human, organizational, and spatial borders
-Mutually benefiting all
-Inclusion and encompassing

Empowering, engaging and including for active participation, and
brewing a cross-border conceptualization for mutual benefits

Respect

-Process attitudes
-Challenge preconceptions
-Being marginalized
-Increase self-esteem

Challenge preconceptions and process attitudes

became central to the network strategic assessment
approach as it allowed for a Samp context analysis to
take place.
In the third step of the approach, the key issue
identification and assessment step, the data that was
collected in the iterative dialogues that took place in the
workshops was assessed to derive key issues and
network based strategies to facilitate understanding
Samp’s core values and enhance planning to reach the
network’s purpose (Table 1). The assessment was
carried out with the use of a mapping technique that is
facilitated to visualize the links between collected data,
key issues, strategies and Samp’s core values.
In this step, the collected data was also used to assess
how the network strategic assessment approach could be
linked to the capacity development process proposed by
the UNDP (UNDP, 2009). Focus was placed on studying
how Samp’s network strategic assessment approach
engaged actors on capacity development, and how the
approach facilitated the identification of network capacity
assets and needs.
The overall result of Samp’s network strategic
assessment approach was the establishment of a
strategic dialogue framework that served to encourage
member museums, communities and partners to engage

in iterative dialogues on the core values of the network.
Based on workshop evaluations, participants mentioned
that their perceptions on Samp’s core values and in
general of the network had been “synchronized”. With a
synchronized view of the network and its core values it
was possible to start work to operationalize Samp’s core
values and to identify Samp’s capacity assets and its
capacity needs.
During the development of Samp’s network strategic
assessment approach the network did however
emphasize that the approach and its four workshops
were only an initial step towards future work with its
strategic elements. In this sense, the design of Samp’s
network strategic assessment approach was a way for
the network to begin consolidating its strategic work and
more efficiently direct its actions towards the
achievement of its purpose.

DISCUSSION
Participative screening to conceptualize network
strategic assessment approaches
The initial consultations that took place with Samp’s
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member museums revealed that there was enough
interest to justify the development of a network strategic
assessment approach. These consultations were
equivalent to the screening step in a standard SEA
process where the relevance of applying SEA is
determined (García-Montero et al., 2010). However, in
Samp’s screening step participating network member
museums determined the type, scope and aims that
Samp’s network strategic assessment approach should
have, hence making Samp’s screening step participative
in nature. In the participative screening step, Samp took
the decision to develop a flexible, adaptable and network
owned strategic assessment approach rather than
importing a standard EIA-based approach to SEA.
Moreover, in the participative screening step it was
decided that Samp’s network strategic assessment
approach should measure the network’s contributions to
society and aim to enhance Samp’s performance by
improving its planning making processes. Based on this,
it can be claimed that screening, which is currently
viewed as an SEA orphan by various assessment
practitioners and scholars2, was fundamental to
determine the relevance of Samp’s network strategic
assessment approach, to enhance an early and active
involvement of network museum members in designing
the approach, and to set the aims and type of approach
that should be implemented. Furthermore, it can be
argued that networks interested in designing network
strategic assessment approaches can benefit from using
iterative participative screenings to gain a wide
acceptance for their approaches and to adequately
conceptualize and tailor these to the particular needs and
conditions of their organizations.
Enabling and fostering strategic dialogue in networks
As enabling and fostering dialogues on strategic issues is
challenging (Dalkmann et al., 2004), a starting point could
be for networks to establish a strategic dialogue
framework based on various strategic themes. In Samp’s
network strategic assessment approach, the network’s
core values Sharing, Cross-border, Dialogue and
Respect were used as strategic themes to drive an
iterative network context analysis and engage
participants in strategic focused dialogues. Even though
enabling and fostering strategic dialogue in Samp was
difficult to achieve, selecting participants and
conceptualizing approach activities based on the
identified strategic themes was essential.
Selecting network participants and partners using
strategic themes
Interest to participate, willingness to share and potential
2
Jos Arts, Francois Retief, Bill Ross, Johan Nel, and Angus Morrison-Saunders
at the session: “A visit to the orphanage of impact assessment” of the IAIA
2011 annual conference (www.iaia.org)
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contributions to identified strategic themes should be
used as a basis for participant selection in network
strategic assessment approaches. Using these criteria
can help to establish a diverse group of participants,
enable strategic dialogues, and link different points of
view to the visions, goals and other strategic elements of
networks. In Samp’s network strategic assessment
approach a diverse team was selected from the staff and
communities of three network museum members, and the
team was engaged in dialogue with various network
partners using the network’s strategic themes in four
workshops. The selection of individual participants to
each workshop, on average seventeen per workshop,
was linked to workshop objectives and activity
programmes and to Samp’s identified strategic themes.
These linkages allowed collecting varied understandings
and perspectives on Samp’s role as a network, and
allowed to identify key issues and formulate strategies to
start the operationalization of Samp’s strategic themes
(Table 1). However, it should be noted that using the
network’s strategic themes as participant selection filters
and as a strategic dialogue generation framework was
difficult and time consuming, mostly because continuous
analyses on the potential contributions that each
participant could have to the network’s strategic elements
were required.
Conceptualizing approach activities using strategic
themes
To foster strategic dialogues, the activities and objectives
of network strategic assessment approaches should be
linked to network strategic themes and to the specific
conditions of the network member organizations carrying
out the activities. Each activity and objective should also
be linked to a set of programmed sub-activities valid for
the entire duration of the planned activity. Moreover, the
scope of the sub-activity programmes should include the
identification of suitable participants, work configurations
and tools. For instance, each of the four workshops in
Samp’s network strategic assessment approach had a
maximum of four objectives that were linked to the
identified strategic themes and to the specific conditions
and skills of the member organizations hosting the
workshops. Moreover, sub-activity programmes of
maximum three days, with clear starting and finishing
times for each sub-activity were conceptualized for each
workshop. The sub-activity programmes linked back to
workshop objectives and to Samp’s strategic themes and
included instructions on how selected participants and
partners should be grouped and work in each workshop.
Additionally, tools with their instructions were identified to
motivate workshop participants to engage in dialogue,
and instructions were given on how participants should
report their results when implementing the programmed
activities.
Although workshops were carefully conceptualized to
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Strategic themes
(abstract strategic elements)
Low

Key issue identification
(processing strategic elements)
Moderate

Strategy formulation
(giving meaning to strategic elements)
Advanced

Level of operationalization of network strategic elements
Figure 3. Operationalizing the Strategic Elements of Networks.

drive Samp’s network strategic assessment approach,
devising
and
implementing
workshop
activity
programmes was demanding as linking the network’s
strategic themes with operable actions was complex.
Network participants were, for instance, unaware of
Samp’s core values and had difficulties understanding
their meaning, which led to complications when choosing
appropriate discussion themes, activities, locations and
other workshop participants. Moreover, maintaining
participant motivation and engagement in workshops was
hard to achieve as there were many programmed
activities, participants had to confront many new
impressions, and much travelling was required. At
occasions, workshop programmes had to be changed on
site due to unforeseen practical problems. Some
programme changes meant that certain activities had to
change completely or even be cancelled, which directly
impacted the strategic dialogue generation that was
aimed for in Samp’s network strategic assessment
approach. Nevertheless, it can be stated that having
invested time and resources in constantly adapting
Samp’s network strategic assessment approach to
changing conditions, allowed participants to engage in
open dialogues on the strategic themes of the network,
enabling Samp to gain a deeper understanding of its role
as a network.

Operationalizing the strategic elements of networks
Network strategic assessment approaches can provide
members in networks with an opportunity to come in
direct contact with the strategic elements of their
networks and facilitate their operationalization by deriving
key issues and formulating strategies. In Samp’s network
strategic assessment approach twenty two key issues
were identified for the network’s Sharing, Cross-border,
Dialogue and Respect strategic themes (Table 1). The
key issues were linked to Samp’s strategic themes and
strategies for each strategic theme were formulated after
having mapped and analysed the data that was collected
from the generated strategic dialogues. This result can be
considered a starting point for the operationalization of
Samp’s strategic elements (Figure 3). However, by
further developing the approach, Samp members could
gain a deeper understanding of the network’s strategic
elements, plan their daily activities in accordance to the
network’s strategic elements, and ultimately work in a

synchronized manner to reach the network’s overall
purpose and vision.

Linking capacity development and network strategic
assessment approaches
Samp’s network strategic assessment approach
facilitated the consideration in network planning of the
first two steps proposed in the UNDP process for
capacity development (Figure 1). The approach served
as a framework to “engage stakeholders on capacity
development”, the first step of the UNDP capacity
development process, by actively allowing and
encouraging participants to shape Samp’s strategic
assessment approach. Engaging stakeholders from the
beginning in the approach led to approach ownership,
participant empowerment and creative dialogue
generation, which served as a base to “assess network
capacity assets and needs”, the second step of the
UNDP capacity development process. In this step, it was
recognized that the network, at its individual,
organizational and community levels, had ideas, skills
and knowledge that should be mobilized to develop its
member museums. It was also recognized that Samp’s
core values, organizational structures, and working
approaches and tools, were network capacity assets that,
if appropriately used, could guide its members to design
and implement their activities in line with network
objectives and strategies. Additionally, the generated
strategic dialogues in Samp’s network strategic
assessment approach allowed identifying several
capacity requirements. It was found that the network
should become more aware of the contexts of its member
organizations, of the network resources that are available
at individual, museum and community levels, and of the
inputs that its member museums have in their
communities. Moreover, it was found that member
museums need to improve their understanding and use
of network core values to effectively synchronize the
design and implementation of network activities in
accordance to its vision and objectives. It was also
observed that network member museums should develop
activities to attract target communities, with special focus
on marginalized communities, and that network museums
should encourage the participation of their communities
in museum activity planning and implementation (Table
2).
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Table 2. UNDP Capacity Development Process and Samp’s Network Strategic Assessment.

UNDP Capacity Development
Process

Samp’s Network Strategic Assessment Approach
Participative screening (step 1)
-Consulting stakeholders on their interest in a Samp network strategic assessment and
establishing a strategic assessment team.

Step 1: Engage stakeholders on
capacity development

Network context analysis (step 2)
-Stakeholder involvement in mapping and identifying participants and network partners at
individual, organizational and community levels for workshops.
-Workshop conceptualization: stakeholder participation in objective formulation, activity
programme set up and selection of network tools.
-Strategic dialogues enabled and maintained, endogenous network issues addressed, and
consolidation of process ownership by network stakeholders.
Key issue identification and assessment (step 3)
Recognized capacity assets:
-diversity of views, ideas, skills, knowledge and experiences at individual, organisational,
and community network levels.
-network strategic elements, organizational structures, and working approaches and tools.

Step 2: Capacity assets and
needs assessment

Step 3: Formulate a capacity
development programme

Recognized capacity needs:
-Improve museum awareness of the contexts, conditions, capacities and needs of their
communities.
-Recognize and enhance museum inputs in communities.
-Use network core values to guide the work of member museums.
-Create awareness of network resources at individual, organizational and community levels
and improve their use.
-Reach and attract known target museum communities and identify unknown ones (focus on
marginalized communities).
-Better the involvement of museum communities in museum activity planning and
implementation.
-The results of Samp’s network strategic assessment serve as a base to complete the
remaining steps in UNDP’s capacity development process. However, an application of a full
scaled Samp network strategic assessment will further facilitate their completion.

Even though the initial scope of Samp’s network
strategic assessment approach focused on addressing
steps one and two of the UNDP capacity development
process, it can be stated that the data that was collected
serves Samp to address the remaining steps (steps three
to five) of the UNDP capacity development process. It is
moreover argued that enabling participative and
legitimate approaches in the initial steps of capacity
development processes (steps one and two) is
fundamental to continue with a successful formulation,
implementation and assessment of capacity development
programmes for network organizations. For this reason, it
is suggested that Samp and other networks that aim to
mainstream capacity development processes in their
operations should develop flexible, adaptable and
participative network strategic assessment approaches

that accompany each of the steps of their capacity
development processes.

CONCLUSIONS
It is fundamental for network-based NGOs such as Samp
that aim to develop and mobilize their capacities and
those of their member organizations to design
approaches that enable and foster open, creative, and
strategic dialogues. The case study presented in this
paper demonstrates that network strategic assessment
approaches that focus on the strategic elements of
networks can be a way for networks to frame strategic
dialogues for capacity development and mobilization.
In Samp’s network strategic assessment approach
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multilevel and cross border dialogues on the strategic
elements of the network were generated. With these
dialogues, it was possible to collect data, derive key
issues and formulate accepted strategies for the
network’s core values, marking the start of their
operationalization.
Operationalizing
the
strategic
elements of networks provides member organizations in
networks with a tool to plan, synchronize and implement
their activities in line with the visions and objectives of
their networks, which can lead to an increased overall
understanding of the network and even to improve
network efficiency and performance.
In addition, it was learnt from the case study that
network strategic assessment approaches can frame and
accompany the formulation of organizational capacity
development programmes. Samp’s network strategic
assessment approach showed that it was possible to
address the steps of UNDP’s proposed capacity
development process by engaging network actors in
strategic dialogues, identifying network capacity assets
and needs, and establishing a base on which Samp can
design, implement and evaluate its own comprehensive
capacity development programme.
Furthermore, the Samp case study provides networks
with valuable experiences on how to shape network
strategic assessment approaches. It showed that
participative screening is useful to gauge the interest and
relevance of developing the approach, to determine the
aims and the type of approach that should be developed,
and to ensure an early and active participation of different
actors in its design. Moreover, the case study showed
that network strategic assessments can be designed
using the strategic elements of networks. These elements
can be used to map and select participants, choose
methodologies, define activity programmes and their
aims, and select tools and appropriate locations to
develop programmed activities.
Finally, coinciding with Vicente and Partidário (2006), it
is concluded that research examples on strategic focused
SEA approaches like the one that was carried out in
Samp are further needed. A relevant context for the study
of this type of SEA can be its application in a
transboundary context, where there is usually a need to
address complex issues and conflicting and competing
interests in a multiplicity of scales, and where main
purposes could be to reach agreement on and assess
different possible pathways to enhance sustainable
development.
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