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The authors analyse the complexity of Marine Spatial Planning (MSP) and explore the role that simulation
gaming (SG) could play in addressing it. They present the set-up of and insights from a game-based,
quasi-experimental study and policy intervention involving MSP. The simulation game MSP Challenge
2011 was played in Lisbon on 3 November 2011 by 68 international MSP professionals e mainly scien-
tists, policy advisers and marine spatial planners e from 16 countries. Data on MSP in the various
countries, as well as on the effectiveness of the policy intervention, were collected using pre-game, in-
game and post-game questionnaires, combined with the analysis of MSP processes and outcomes in a
digital map tool and observations. The analysis shows that MSP lends itself to comparative assessment in
real and simulated environments. Observed variety and changes in the game-based intervention provide
evidence that the participants engaged in experimentation with different strategies, policy change and
policy-oriented learning. The game-based intervention proved an effective and promising method for
national/international experimentation and exchange among professional MSP planners.
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1. Introduction

Marine ecosystems around the globe are increasingly being
affected by human activities (e.g. fisheries, shipping, offshore pe-
troleum developments, wind farms, recreation and tourism).
Although it is becoming increasingly necessary and urgent to
regulate and plan competing marine spatial claims, the planning
and regulation of such claims seems to be more difficult than is the
case on land. This is partly because of a lack of sufficient data and
knowledge regarding how ecosystems are affected and regarding
the international dimension of marine ecosystems (Gee et al., 2011;

HELCOM, 2010; Kannen, 2012), as well as because of the limited
number and short duration of existing formal initiatives involving
Marine Spatial Planning (MSP). For this reason, experience with
MSP is limited and practices remain poorly validated (Agardy et al.,
2011; Curtin and Prellezo, 2010; Douvere and Ehler, 2009b;
Flannery & Ó Cinnéide, 2011; Jay et al., 2012; Mahon et al., 2009;
Murawski, 2007; Plasman, 2008).

Despite these limitations, however, awareness is increasingwith
regard to the need for MSP. Under the EU Marine Strategy Frame-
work Directive (MSFD), each member state is required to make an
initial ecological assessment of its waters with regard to each ma-
rine region or sub-region, subsequently defining measures
(including MSP) in order to achieve ‘Good Environmental Status’.
Moreover, the much broader EU Integrated Maritime Policy is
actively promoting an integrated MSP framework that is science-
based, that includes stakeholder involvement and that utilizes
marine data collected for various, based on the logic of ‘collect once,
use many times’ (Commission of the European Community, 2008,
2011; Douvere and Ehler, 2009b).
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Several MSP activities currently exist, in stages ranging from
early beginnings and pilot projects to well-established statutory
systems.1 In addition, several EU or nationally funded projects have
examined MSP processes and activities from an analytical and/or
scientific point of view.2 Examples include MESMA (www.mesma.
org), MASPNOSE (www.surfgroepen.nl/sites/CMP/maspnose),
BALANCE (www.balance-eu.org), BaltSeaPlan (www.baltseaplan.
eu), PlanCoast (www.plancoast.eu), KnowSeas (www.knowseas.
com) and Coastal Futures (Lange et al., 2010). Similar initiatives
are pending in other regions of the world as well, including North
America (Halpern et al., 2012) and China (Li, 2006). An international
professional community for collecting and sharing best practices in
MSP is emerging within ICES, HELCOM, VASAP, OSPAR, the EC and
other international regimes.

From a governance perspective, and given the great complexity
of MSP, it is essential to understand the requirements for effective
MSP processes. Despite the rhetorical power of such criteria as
‘integrated’, ‘participatory’, ‘ecosystem-based’ and ‘adaptive’ plan-
ning, they are often poorly defined, at least in practical terms
(Farmer et al., 2012). It might be difficult to find common under-
standing on suchmatters, as different countries that share the same
marine areas may have different and even conflicting values, in-
terests, administrative and legal systems, and planning cultures.
Given the strong transnational dimension of MSP, particularly in
Europe, it is important to consider what can be done to improve
cooperation and coordination of the various planning practices of the
EU member states in order to utilize marine goods and services in a
planned and fair manner. Further, it is important to identify the role
of science (data, models) and scientists in the integrated participative
planning process.

In this paper, we analyse the complexity of MSP and some of the
related challenges, and we explore the role that gaming simulation
could play in addressing this complexity. We do so by presenting
the conceptual backgrounds, set-up, results and insights gained
from a game-based, quasi-experimental study and policy inter-
vention on MSP. This simulation game or serious game (henceforth
abbreviated as SG) was played at theMarine Aquarium in Lisbon on
3 November 2011 by 68 international experts e mainly scientists,
policy advisers andmarine spatial plannerse from 16 countries (14
EU member states, plus Russia and Canada). The objective was to
demonstrate how SG in general, and the game MSP Challenge in
particular, could be used as a tool for policy-oriented learning and
analysis in transnational MSP networks.

The paper is structured as follows. In the Materials and Methods
section, we present the conceptual principles for analysingMSP as a

complex, multi-actor and sociotechnical system. We then present
the MSP Challenge 2011 game, along with the quasi-experimental,
game-based research design and data collection. In the Results
section, we present the data and findings as answers to our four
research questions. In the Conclusion section, we address the
generalized applicability and impact of gaming simulation as a
method in MSP.

2. Materials and methods

2.1. Theory and concepts

In many respects, MSP can be characterized as a complex,
socio-technical and multi-actor problem. It involves complexity in
its natural and physical aspects, as well as in its socio-political
features (Mayer, 2009). The foremost challenge posed by MSP
involves governing complex maritime and ecological systems
that are linked to several policy arenas. The design of the game
and its learning objectives are based on four concepts: (1) Un-
clear system boundaries, (2) Ambiguity, (3) Competing claims and
(4) Scientific uncertainty. Each of these concepts is discussed
below.

2.1.1. Unclear system boundaries
In its most simple terms, MSP is ‘spatial planning at sea’. It can

be performed at several spatial scales, ranging from local to na-
tional (EEZs), area and e at least theoretically e the High Seas. The
need for spatial planning in sea areas (particular in the EEZs) is
quite new, having emerged in response to the increase in and
intensification of human demand for the use of marine space. In
Germany, offshore wind farming triggered the development of a
marine spatial plan e which required coordination with existing
uses, including shipping, protected areas and fishing (Kannen and
Burkhard, 2009). In such cases, difficult questions can arise. For
example, what are the boundaries of the planning system? Which
types of human activities and which pressures and effects
emanating from them should be taken into consideration? What
are the transnational dimensions? What should be the temporal
planning horizon? Which data and information are needed and
available? Finally, who are the responsible and competent author-
ities? In the light of these questions, the EU Directorate-General for
Maritime Affairs and Fisheries defines maritime spatial planning as
follows:

“.planning and regulating all human uses of the sea, while
protecting marine ecosystems. It focuses on marine waters un-
der national jurisdiction and is concerned only with planning
activities at sea. It does not cover management of coastal zones
or spatial planning of seaeland interface. (www.ec.europa.eu/
maritimeaffairs/policy/maritime_spatial_planning/index_en.
htm.)”

This definition clearly separates MSP from terrestrial spatial
planning, even though it might be necessary to takemany seaeland
interfaces into account. Furthermore, spatial planning processes in
the EEZ should develop links to terrestrial planning, as well as to
similar processes in adjacent countries. Given the restrictions of the
UN Law of the Sea, they should also consider several international
regulations, in addition to national and international policies.

Unclear system boundaries are most urgently reflected in the
transnational dimension of MSP. In many cases, two or more
countries share the same sea basin, as is the case with the Kattegat
and the Skagerrak, the Gulf of Finland, the Baltic Sea and the North
Sea. The cumulative effect of all human maritime activities and all
sectoral planning decisions in one or more countries within a given
marine basin can affect the entire basin as an ecological and

1 For example, Germany has spatial plans in place for both its North Sea and
Baltic Sea EEZs. The Netherlands has developed a ‘2009e2015 Policy Document on
the North Sea’, which analyses spatial developments and formulates policy-related
targets (Ministerie van Verkeer en Waterstaat, 2009). Norway has established a
series of integrated management plans, starting with the Barents Sea in 2006
(Olsen et al., 2007). This plan was revised in 2011 and followed by the Norwegian
Sea in 2009 (Ottersen et al., 2011). It is now developing a plan for the North Sea, due
for release in 2013. The EU roadmap (Commission of the European Community,
2011) lists MSP activities in several member states (Flannery & Ó Cinnéide, 2012).
HELCOM is using Plan Bothnia as a pilot for MSP (http://planbothnia.org; Backer,
2011). As part of the EU-funded INTERREG project BaltSeaPlan, detailed drafts of
maritime spatial plans that consider national maritime strategies and scenarios are
under development for several demonstration areas in the Baltic Sea: the Pomer-
anian Bight, the western Gulf of Gda�nsk, Middle Bank, the Danish Straits, Hiiumaa
and Saaremaa, Pärnu Bay and the western coast of Latvia (www.baltseaplan.eu).

2 Places addressed in analyses of MSP cases published in the academic literature
include Greece (Beriatos and Papgeorgiou, 2011), Portugal (Calado et al., 2010),
Malta (Deidun et al., 2011), Belgium (Douvere et al., 2007), the Channel Islands
(Flannery & Ó Cinnéide, 2011), Spain (Suárez De Vivero and Rodríguez Mateos,
2012), France (Trouillet et al., 2011) and Germany (Kannen et al., 2008; Kannen,
2012).
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economic system. In other words, marine ecosystems are not
bounded by administrative borders. Transnational co-operation in
MSP is therefore needed, in order to ensure the adequate man-
agement of these pressures and effects, as well as the identification
and realization of opportunities.3 Given the efforts by individual
countries and international organizations to promote the devel-
opment of transnational MSP, improvements in cooperation offer
clear benefits, even though mechanisms and structures have yet to
be developed. With the establishment of a joint working group
between HELCOM and VASAB, the Baltic Sea is at the forefront of
the development of such transnational mechanisms, based on ex-
periences from the projects BaltSeaPlan and Plan Bothnia.

Unclear system boundaries are also reflected in geo-
dimensional scaling. Even more than terrestrial planning, MSP in-
volves planning in at least five dimensions, which are often difficult
to observe directly4:

(1) Deep below the sea floor (e.g. oil and gas exploration and CCS
storage facilities)

(2) Sea floor and slightly below (e.g. clam fishing and similar ac-
tivities, cables and pipelines, wind farm piles)

(3) Below sea level (e.g. fishing, aquaculture and wind farm piles)
(4) Sea level (e.g. commercial and recreational shipping)
(5) Above sea level (e.g. helicopter flight paths, in addition to the

impact of activities at sea and subsea level on the migration of
birds, including effects from wind mills and shipping)

In practice, MSP should consider the interactions that occur
amongst these five dimensions. This concerns such sea uses as
offshore wind farms (piles below the seafloor affect the integrity of
the seafloor), the water column (e.g. noise effects and changes in
habitats), sea level (excluding shipping while needing access for
service ships) and above sea level (impact on migrating birds). It
should also consider ecological processes and habitat structures.
From a systems perspective, therefore, simple, two-dimensional
understandings of sea space might be considerably misleading.

2.1.2. Ambiguity
While spatial system boundaries are relevant to the definition of

where MSP should act (e.g. which places, locations and at which
scale), ambiguity can also be observed with regard towhat MSP can
or should address, which problems it can solve and what should be
recognised when discussing sea uses or human demands for sea
space. Definitions of MSP vary in the literature and policy docu-
ments of countries and organizations. Despite the use of similar
terms, there are subtle differences in interpretation with regard to
principles, priorities, ecological targets and time horizons
(Blaesbjerg et al., 2009; Commission of the European Community,
2008; Douvere and Ehler, 2007; Ehler and Douvere, 2009; Foley
et al., 2010; Gee et al., 2011).

The object of MSP e the spatial organization of human activities
e is relatively clear. The challenge, however, is to address several
policies for a variety of sectors and for the marine space, in addition
to recognising a range of policy arenas, discourses and actors
(including their differing values, beliefs and interests). One weak-
ness is that the definitions cited in the literature use a variety of
vaguely defined terms, including ‘sustainable’which provides room
for interpretation by different actors in the process, particularly
with regard to the threshold between sustainable and unsustain-
able. Priorities in a spatial plan are thus the result of negotiations,
and they are influenced by power relations and discourses. For this
reason, the same process can lead to different outcomes and pri-
orities in different areas and actor constellations, as well as at
different times.

Underlying this ambiguity in definitions are differing values
(economic, social and ecological), as well as differing perceptions
on the role of planning or similar issues. Stable and coherent
combinations of values, beliefs and opinions (commonly referred to
as frames or belief systems) tend to have a major impact on poli-
cymaking (Sabatier, 1998; C. M. Weible and Sabatier, 2005; Weible
et al., 2004). Changes in policymaking usually imply changes in the
dominant frames of the influential stakeholders through informed
stakeholder discourse or, in the longer term, due to changes in at-
titudes, beliefs, values and priorities within society.

Actors concerned with the rapid deterioration of marine eco-
systems around theworld are likely to frameMSP as a path towards
‘sustainable development’, the protection of ‘marine ecosystems’
and ‘nature conservation’. It is generally accepted that marine
ecosystems all over the world are strongly affected by pollution,
fishing and other human activities. From this perspective, no
country or region in the world has yet achieved an adequate (or at
least successful) MSP system. Other actors apply a more moderate
or pragmatic view by accepting the necessity of trade-offs between
ecology and the many different economic functions. One primary
concern involves the need for such trade-offs to be well-informed,
with an eye towards the future. In this context, MSP can be framed
as part of a wider movement towards ecosystem-based manage-
ment (EBM) (Douvere, 2008). Yet other actors are more concerned
with balancing the social, economic and ecological functions of the
marine system. Although ecology is one of the values and concerns
considered, it is not necessarily the dominant one.

In short, MSP is either part of a sustainability strategy, part of
ecosystem-based management (EBM) or part of integrated man-
agement (IM), depending upon one’s position. Although these
three systems share some similarities and overlaps, they are not
identical. The discourse amongst planning professionals, policy
advisers and advocates for issues and stakeholders can become
confusing, because the same words may have different meanings.

2.1.3. Competing claims
In essence, MSP involves making choices between competing

spatial claims of various kinds (Kannen and Burkhard, 2009). These
claims can be mutually exclusive (as is typically the case with
shipping andwind farms, military and recreational use), or they can
be combined (e.g. shipping with recreation, nature with recreation,
aquaculture with wind farms). Other claims can be qualified as
sustainable in themselves (e.g. wind farms), although the associ-
ated construction or exploitation requirements might conflict with
other claims of sustainability (Jay et al., 2007; Lange et al., 2010). For
example, construction noise is known to disturb communication
amongst marine mammals (De Jong and Ainslie, 2008; Madsen
et al., 2006). The spatial separation of such activities is one way
to minimize negative interactions between them, whilst allowing
them to occur to the greatest extent possible (Scott, 2007). Never-
theless, spatial zoning is not a universal solution to all problems,

3 Based on the recognition for international cooperation to identify common
pressures and opportunities, the BaltSeaPlan ‘Vision 2030’ (Gee et al., 2011) has
identified four key topics for transnational co-operation: (1) a healthy marine
environment; (2) a coherent pan-Baltic energy policy; (3) safe, clean and efficient
maritime transport; and (4) sustainable fisheries and aquaculture. Furthermore, the
vision recommends three key principles for harmonizing MSP in different coun-
tries: (1) pan-Baltic thinking, which requires putting long-term objectives first,
recognizing differences between regions and aiming for a fair distribution of ad-
vantages and disadvantages; (2) spatial efficiency, which implies encouraging the
coexistence of multiple activities within sea areas; and (3) connectivity thinking,
meaning a focus on the connections which that functionally between areas, as
between shipping lanes and ports or between breeding grounds and feeding
grounds (Gee et al., 2011).

4 For example, in the Netherlands, there is a controversy concerning whether gas
extraction in the Wadden Sea would cause land subsidence.

I. Mayer et al. / Ocean & Coastal Management 82 (2013) 7e26 9
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and non-spatial measures might be needed in addition. Non-spatial
measures could also allow the combination of seemingly incom-
patible uses.

Competing claims and the stakeholder interests associated with
them have the characteristics of a ‘strategic game’. In some cases,
situations in which it is impossible to combine competing claims
can become zero-sum games, in which one stakeholder wins at the
expense of the others. When multiple claims can be combined, it is
a sumesum game, in which two or more competing stakeholders
win. Another possible outcome is the zeroezero game, in which no
stakeholder wins, or perhaps only the ecosystem. The outcomes of
the strategic games played by the various stakeholders in the po-
litical arena can be unpredictable, and they can make decision-
making highly erratic or dependent upon power relations and
actor relations.

Given the fact that MSP involves competing spatial claims,
assessing the potential impact of human activities is bound to lead
to controversy (Voyer et al., 2012). Societal or stakeholder discus-
sions are likely to flare up with regard to the potentially negative
impact of such activities as the construction of wind farms (Jay
et al., 2007; Kannen and Burkhard, 2009) or offshore drilling for
gas on sea birds andmammals. Alternatively, as was the case during
the Brent Spar controversy, scientific claims may be used to win a
strategic game (Huxham et al., 1999; Side, 1997).

2.1.4. Scientific uncertainty
In cases of uncertainty and controversy, planning professionals

and stakeholders commonly turn to science for answers (i.e. for
facts and proof) and arbitration. Science is draped in uncertainty,
however, and one major uncertainty concerns the amount of stress
that specific human activities place on such systems and how the
systems respond in the short, medium or long term. This becomes
even more problematic whenwe consider the cumulative effects of
‘stressors’ (Garthe and Mendel, 2010; Halpern et al., 2009; Halpern
et al., 2008). Coping with cumulative impacts is actually one of the
greatest challenges involved in MSP and ecosystem-based man-
agement. With GIS technology, it is possible to overlay various ac-
tivity, pressure and impact maps, as well as to determine the sum of
those impacts, although the effects might actually be synergistic or
antagonistic. They might even work in indirect ways, thus creating
unexpected effects. Assessing total human impacts is therefore a
very challenging task, and there are currently no methods for doing
this in a comprehensive manner (Halpern et al., 2009, 2008).

It is clear that dedicated marine research centres around the
world are highly institutionalized. Nevertheless, they tend to
approach marine policy research and advice from a natural science
perspective. Insights, methods and tools from the social sciences
(e.g. policy analysis) should be integrated into marine research in
order to cope with the socio-technical complexity of MSP, as
described above. Furthermore, understanding the relationships of
local and professional communities with coastal and marine areas
will require additional studies that link perceptions, attitudes and
values, as well as representative surveys (Kannen, 2012). For the
science and practice of planning, however, MSP currently remains a
relatively undiscovered territory (Douvere and Ehler, 2009a; Jay
et al., 2012).

2.2. Methodological requirements

The planning of complex, multi-actor, sociotechnical systems tends
to be highly fragmented. In this context, the planning process re-
quires tight coupling between political stakeholders and input from
science and analysis. This is at the core of Integrated Planning. One
major challenge involves the necessity of aligning planning prac-
tices (a certain level ofmutual understanding, sharing of frames and

shared practices, knowledge and data) in order to achieve an inte-
gral approach to MSP. At this point, we touch upon the procedural
and instrumental aspects of MSP: how this can be done (Mcgee et al.,
2009). Several MSP procedures (e.g. MSP in six or more steps) have
been developed to support planning institutions in EU countries in
their efforts to implement MSP (Ehler and Douvere, 2009; Ogden,
2010; Schultz-Zehden et al., 2008). For reasons of scope and space,
we will not discuss these procedures in great detail. In general,
however, they combine the following characteristics:

(1) Interactive and participatory: involving stakeholders at the
national and international levels (Alexander et al., 2012;
Flannery & Ó Cinnéide, 2011; Gopnik et al., 2012; Pomeroy and
Douvere, 2008; Ritchie and Ellis, 2010).

(2) Integrated: horizontally (across countries, sectors, ministries
and agencies) and vertically, at various levels of governance
(Kannen and Burkhard, 2009; Meiner, 2009)

(3) Procedural and iterative: going through a limited number of
steps (e.g. from goal setting, data gathering and conflict anal-
ysis to the development of shared solutions, implementation
and monitoring) (Ehler and Douvere, 2009; Schultz-Zehden
et al., 2008)

(4) Adaptive and strategic learning: emphasizing learning in the
process (Douvere and Ehler, 2010; Olsen et al., 2011)

(5) Well-informed, evidence-based, science-based and rational:
using the best available knowledge in the planning process
(Halpern et al., 2012; Taylor, 2009; Weible et al., 2004)

(6) Institutional and organizational: creating rules, organizations
and platforms for coordination, monitoring, checking and
implementation (Mahon et al., 2009; Weible et al., 2004)

(7) Instrumental: emphasis on digital tools, models; using support
tools, databases (Foley et al., 2010; Meiner, 2009)

Given its high level of socio-technical, multi-actor complexity,
MSP can be portrayed as a ‘strategic game’ with interdependent
players, stakes, objectives and resources, in addition to multiple
rounds of decision-making, characterized by a high level of stra-
tegic behaviour. To promote understanding and change in such
situations, the actual strategic game can be created (or re-created)
andmodelled in the form of a simulation game or serious game (SG).
Simulation gaming (the digital variants of which are increasingly
being referred to as serious gaming) is a multi-faceted, highly
flexible method. Although it is challenging to design and use, it can
provide valuable insight into complex processes, including MSP.
Much has been written about the design and use of SG in learning
and policymaking. For reasons of brevity, we refer the reader to
other publications (Mayer, 2004, 2005). The method can be broadly
characterized as follows:

(1) Experiential: It relies on actions, trial and error, and feedback.
(2) Experimental: It provides possibilities for starting over and

retrying under different circumstances.
(3) Safe: It has no consequences for the outside world.
(4) Interactive: It involves interaction with other players, with

computers, with game paraphernalia and with facilitators.
(5) Engaging: It uses human emotions (e.g. joy and pleasure) to

enhance motivation.
(6) Immersive: It uses various techniques (e.g. stories, visuals, a 3-

D world and levelling) to create a feeling of flow.
(7) Challenging: It adapts to the level of the players, while chal-

lenging them to do better and to compete with others, them-
selves or a system.

(8) Reflective: It encourages collective sensemaking with regard to
what happened, including why and what it means for the real
world.

I. Mayer et al. / Ocean & Coastal Management 82 (2013) 7e2610
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2.3. Study design

2.3.1. Objective
Our project comprised the collaborative development and

facilitation of a SG onMarine Spatial Planning (MSP), to be played at
the joint HELCOM-VASAB, OSPAR, and ICES workshop held in Lis-
bon, Portugal, on 2e4 November 2011. The objective of the 2.5-day
workshop was defined as follows:

[To] contribute to the further development of . Marine Spatial
Planning [by] reinforcing and extending existing networks and
sharing knowledge and experience between scientists, man-
agers and planners. [and to] test how (ICES, HELCOM, OSPAR,
planning and scientific) data can be used in the development of
an MSP plan.

The objective of the SGMSP Challenge 2011 was to contribute to
the international learning process with regard to ecosystem-based,
integrated and participatory MSP (as described above), with a
particular focus on the following aspects:

(1) The underlying socio-technical complexities of MSP
(2) The underlying regulatory principles and institutional frame-

works of MSP, and how they might vary from country to
country

(3) The joint development of best practices for MSP amongst
stakeholders and countries

(4) The use of science, knowledge, data, methods and tools in MSP

With regard to policymaking, the game has three combined
functions:

(1) The game as policy-oriented learning: One primary and
important use of the game MSP Challenge 2011 is as a policy-
oriented learning tool for the players, teaching them about
the complexity of MSP and encouraging them to try out stra-
tegies and to gain experiencewith planningprocesses and tools.

(2) The game as tool validation: The second use of the game is to
test a prototype of an interactive tool for collaborative and
interactive MSP.

(3) The game as policy research: Another way of looking at the
experiment is as a research effort, drawing upon the partici-
pation of about 70MSP experts fromvarious countries, in order
to collect data on their backgrounds, their frames of thinking,
the state of MSP in their countries of origin or professional
activity, and to listen to their analysis of problems and solutions
with regard to integrated, participatory and ecosystem-based
MSP. In addition to being a learning tool, therefore, the game
was also a well-designed research effort.

2.3.2. The SG: Marine Spatial Planning Challenge 2011
The SG Marine Spatial Planning Challenge 2011 features four

countries e Red, Blue, Green and Yellow e located around a single
shared sea area. Information and data are derived from and
inspired by the Kattegat-Skagerrak and Baltic Sea areas and the
countries of Norway, Germany, Denmark and Sweden, although they
have been simplified, abstracted and reduced in order to create a
level playing field and to make the game process manageable and
educational (Ekebom et al., 2008).5 MSP Challenge is a computer-
supported SG involving considerable social interaction between

the stakeholders. It is supported by a simulation model running in
the background and a feedback system for measuring performance
and enhancing learning. The game is not well-suited for or inter-
esting to players who lack affinity for its content and context.

Each of the four ‘countries’ in the game consists of four or five
stakeholder roles, and each role is played by between two and five
people. A country is thus made up of about 15e20 actors, requiring
a total of 60e80 players with knowledge and expertise in the field.
Planners are in charge of the process of making a marine spatial
plan. They are responsible for delivering the plan for their country
at the end of the game. Their task is difficult, as they handle the
content and substance of the plan, as well as the stakeholder
interaction process. Stakeholders (businesses and NGOs) must
ensure that their spatial claims are included in the MSP. Policy
analysts/scientists are dedicated to analysing the problems and
taking care of the flows of information and knowledge. Although
they may know more than the other players, they also have their
own biases and interests.

Each country and player is provided with a specific profile
containing goals and objectives to achieve during the game (Fig. 1).
In addition, players are assigned powers and obligations to be used
at their own discretion. Although the effects of player actions are
transparent, players are free to interpret whether they have ach-
ieved their goals. We deliberately aimed to create a realistic and
ambiguous policy setting, including the following:

(1) Information overload: There is too much information to
handle.

(2) Information asymmetry: Different roles have access to
different information; some have more information than
others do.

(3) Ambiguity: Some things and notions are simply not clear, and
the interests and goals of the players within each country are
conflicting.

(4) No single best solution: Different countries have different
outcomes based on a set of performance indicators. There is no
objective measure stating which indicator is more important.
Players must compile their own rankings.

(5) Vagueness: The planning horizon and the policy-
implementation guidelines are not clear. It is also unclear
what an integrated MSP is and what should be included in it.
Furthermore, it is not obvious whether the MSP should be
considered a national or an international process.

(6) Imperfect information: Many things are simply not known.
Finding them out is difficult or impossible, and the search takes
considerable time and resources.

(7) Objectivity and neutrality do not exist, not even for scientists,
analysts, models or other sources.

(8) Reframing and rhetoric: Conflicts and controversies can be
intensified or settled by changing frames or wordings.

A computer tool consisting of an interactive digital map with 75
layers of spatial information about the Sea of Colours played a
crucial role in the game. Fig. 2 provides an impression of the screens
in the map tool. Real databases of the Kattegat, Skagerrak and Gulf
of Bothnia sea area were used to develop the maps, although they
were simplified and altered (see acknowledgements for the use of
Harmony data).

The layers of the maps with information and knowledge pre-
sented sufficient detail and richness without becoming over-
whelming. Examples of map layers include oil and gas
infrastructure (platforms); commercial fishing; energy; sea cables
and pipelines, andmarine protected areas. The tool was designed to
be highly interactive, robust and stable, in addition to being
attractive for gameplay.

5 A video impression of the game can be found at http://www.youtube.com/
watch?v¼vGhiGd3Y80g. Photograph impressions can be found at https://
picasaweb.google.com/100564454999080811138/
MSPChallenge2011Lisbon24November2011?authkey¼Gv1sRgCI3Gn7HmuNfxeg#;
A PowerPoint impression can be downloaded from.
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Fig. 1. Impression of the game materials.

Fig. 2. Impression of the map tool interface with layers.
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2.4. Research questions and data gathering

The analysis of the game results in the remainder of this paper is
based on the following questions:

(1) How does an international panel of MSP professionals assess
the state of MSP in its members’ own countries?

(2) What are the characteristics of MSP processes and outcomes
when simulated by this international group of professionals in
a quasi-experimental game-based environment?

(3) What does the international panel consider to be the main
insights gained about MSP from the quasi-experimental game-
based environment?

(4) Does this international panel view SG as an effective tool for
policy-oriented learning and policy analysis?

Data were gathered through pre-game, in-game and post-game
observations, both quantitative (gathered through online and paper
questionnaires, as well as by logging computer data) and qualitative
(in the form of video recordings and in-game participant
interviews).

About one week before the Lisbon conference, online ques-
tionnaires (Observation 1, or O1) were distributed to all 77 pre-
registered participants, on behalf of the organizing committee of
ICES, HELCOM/VASAP and OSPAR. In all, 68 valid responses were
collected, including from people involved in the organization of the
conference.

Fifty players completed the first in-game measurement (O2),
which consisted of a sheet of paper distributed amongst the players
at around 13:00, with several questions on the MSP process during
the game. This exercise was repeated at 17:00 (O3) and 19:00 (O4),
eliciting responses from about 40 participants. The decline in
response is partly explained by the fact that about eight MSP ex-
perts did not complete the in-game questionnaires, because they
were involved in co-facilitating the game (e.g. as a journalist or
country facilitator).

In addition, an extensive and lively debriefing (O5) was held
between 18:00 and 20:00 on the day of the game. This was fol-
lowed by a more in-depth concluding session (the ‘post-action
review’), which was facilitated by the conference organization and
experts on the morning of the next day (the third day of the
seminar). The qualitative conclusions formulated about MSP were
based on and expressed in terms of the game experience.

Immediately after the game, another online questionnaire (O6)
was distributed by e-mail, along with the promise that everybody
completing it would receive PR documentation about the game
and internet links to a video and photo impression of the game
day. After two weeks, 38 participants had completed this final
questionnaire.

The quantitative data acquired from the participant surveys
(O1eO6), as well as the data from the four digital maps of the game
countries (see below), were analysed using the statistical software
package SPSS. The descriptive results of the analysis were subse-
quently presented to the conference organizers and clients. The
participant from Canada did not enter any country-specific infor-
mation and was therefore omitted from the detailed analysis. One
respondent entered information for the EU as a whole, and one for
the entire Baltic region.

2.5. Participant-respondents

In all, there were 68 player-participants from 15 European
countries, with a bias towards northern Europe (e.g. Scandinavia,
the Baltic States, Germany, Poland, Russia, the Low Countries, UK),
and one participant from Canada. The average work experience in

MSP was 3.4 years (SD ¼ 4.2); the average age was 43.7 years
(SD ¼ 11), and the gender distribution was 57% male to 43% female.

Participants shared a professional interest and involvement in
MSP, from the perspective of maritime policymaking, maritime
science and research, or both (see Tables 1 and 2).

Table 3 presents information about the extent to which partic-
ipants considered themselves knowledgeable in MSP and marine
ecosystems, as well as the extent to which they were involved and
influential in MSP, sorted by country of professional activity in
MSP.6 From this information, we calculated two ‘impact factors’,
which were later used to perform statistical tests for potential bias
in the results.

(1) Individual impact factor: This indicates the total ‘weight’ of
input into the game by players working in the same country. It
is calculated as follows: the number of participants from the
same country is multiplied by the individual scores of each
respondent from that country on each of the four items
(min. ¼ 4, no max.).

(2) Country impact factor: This indicates the relative ‘weight’ of
input into the game by one country. It is calculated as follows:
the average score for all participants working in a country for
each of the four items is divided by four (min. ¼ 1, max. ¼ 5).

In Table 3, the calculated individual impact factor results are
ranked from high to low. These results indicate that respondents
from Norway, Canada and Ireland consider themselves the most
knowledgeable, involved and influential. In terms of the weight of
country input, Portugal (16 participants with very low impact) and
the UK (eight participants with high impact) were likely to be most
determinant in the game.

2.6. Scales for measuring MSP

In order tomeasure changes inMSPs in the game, and in order to
relate them to the real world, we developed three scales for
profiling the process and outcomes of participants and measuring
their progression in the game (see below). These scales were
loosely based on the ‘ten key principles for MSP’ promoted by the
European Commission (CEC, 2008).

Scale 1: Level of integration in MSP outcomes (seven-point
scale, measured for both real and gamed country)

(1) National orientation e international orientation
(2) Economy-based e ecology-based
(3) Short-term thinking e long-term thinking
(4) Interest-based e evidence-based
(5) Conservative e innovative
(6) Uninformed e well-informed
(7) Disjointed e integral

Scale 2: Level of integration in MSP process (seven-point scale,
measured for both real and gamed country)

(1) Centralized e networked
(2) Top-down e bottom-up
(3) Out of control e well-managed
(4) Viscous e decisive
(5) Every man for himself e good cooperation
(6) Contentious e harmonious
(7) Closed process e open process

6 This does not necessarily reflect their countries of nationality, as many people
are employed elsewhere.
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Scale 3: How well-established is MSP in your country? (seven-
point scale from 1 ¼ not established at all, to 7 ¼ very well estab-
lished; measured for both real and gamed country)

(1) Coordination with other states
(2) Stakeholder participation
(3) Vision and ambition
(4) Clear objectives
(5) Implementation guidelines
(6) Science-based and evidence-based
(7) Knowledge and data infrastructure

2.7. User-based validity of the game

The participants evaluated the game design as ‘good’ or ‘very
good’. In other words, they described it using such terms as clear,
well-led and straightforward (see Tables A1eA3 in the appendix).
The game content and reality model were evaluated as sufficiently
clear (Table A1) detailed and realistic (Table A2). The computer-
based map tool was easy to operate, with few malfunctions
(Table A3). In general, the participants found the game engaging
and enjoyable, as illustrated in the following quotations:

“I would encourage countries to play this game with the
stakeholders in their own countries. I have been involved in
Marine Spatial Planning at both the national and international
levels for many years now, but I probably learnt more about
planning in one day than I have in a long time (UK participant).”

“It was stressful, may be because we had so little time and
because I didn’t read enough beforehand, so I was quite lost in
the beginning. It began to feel funnier in the second part of the
day. The MSP tool was of great help (Finnish participant).”

From the outset, it was clear that the majority of the participants
in the workshop were very committed to MSP, as well as to the
workshop and the game. This facilitated the acquisition of valuable
information about and insight into theMSP process (as set up in the
game). It also explains the high level of intrinsic motivation
amongst the participants (see Table A4).

3. Results

3.1. Analysis of pre-game survey data

Based on the three MSP scales (as described above), we now
discuss the experts’ opinions regarding the level of integration in
the MSP outcome (the final plan) and process (e.g. stakeholder

participation, management of decision-making). We also assess the
opinions of the expert panels with regard to the ‘establishment of
MSP’ in the various countries.

Table 4 presents the results for each country according to the
scale measuring the level of integration in MSP outcome. Table 5
does the same for the MSP process (min. ¼ 1; max. 7). Note that a
lower score on outcome and/or process does not say much about
the quality of MSP in a country. It merely indicates that the country
has a different orientation (e.g. more short-term, national,
economy-based or hierarchic).

Figs. 3 and 4 present the results graphically: larger areas in the
‘spider webs’ indicate higher levels of integration in the MSP
outcome and processes, according to the experts working as MSP
professionals in that country. Statistical testing of the reliability of
the three scales yielded Cronbach’s a values of 0.9. We therefore
calculated an ‘integrated MSP outcome’ factor and an ‘integrated
MSP process’ factor (see the last columns in Tables 4 and 5). Once
again, we list the countries by their factor scores, ranging from high
to low. The results reveal significant statistical variance amongst
the 13 countries and the Baltic States (we have ignored Canada and
the EU). In other words, the expert panel rated the level of inte-
gration within the 14 countries quite differently, probably indi-
cating differences in policy approaches. Scores for the Baltic States,
Ireland, Spain and the UK were quite high (>5), whereas those for
Denmark and Russia were relatively low.

Fig. 3 presents the same data graphically. The level of integration
in MSP in each country is indicated by the pattern of its ‘spider
web’, such that variations in the patterns highlight differences
between countries.

3.1.1. MSP establishment
Table 6 presents the results of the participants’ scores with re-

gard to how well-established MSP is in their countries. Unlike the
previous scales, this one is based on 14 indicators derived from the
set of EU principles for good practice in MSP. As before, our analyses
yielded a high reliability factor amongst the principles, and we
calculated an establishment factor for each of the countries (last
column of Table 6). The countries are listed in descending order,
with the Baltic States, the Netherlands, Norway, Germany, Spain
and the UK at the high end.

3.1.2. Intermediate conclusion
According to the participants, what determines the extent to

which MSP is established in their respective countries? Regression
analysis identifies five items as having significant influence: (1) a
more harmonious (as opposed to contentious) process (b ¼ 0.67,
t ¼ 2.60, p ¼ 0.02); (2) a more decisive (as opposed to viscous)
process (b ¼ �0.60, t ¼ �1.73, p ¼ 0.01); (3) an open (as opposed to
closed) process (b ¼ �0.45, t ¼ �2.01, p ¼ 0.06); (4) awell-informed
MSP plan (b ¼ 0.88, t ¼ 2.15, p ¼ 0.04); and (5) a long-term
perspective (b ¼ 0.44, t ¼ 2.22, p ¼ 0.04).

In other words, according to this panel of participants, the prog-
ress of MSP in a country is determined by the extent to which an
MSP process is open to stakeholder involvement, decisions are taken
at the right moments, conflicts are balanced with information and a
plan with a long-term perspective is considered important. Ac-
cording to the participants, such factors matter more than do other
factors, including whether the plan is eco-based or internationally
co-ordinated.

The individual impact factor did not affect the respondents’
perceptions of the MSP outcome or process, although their level
of involvement did. Fig. 6 illustrates the relationship between
the self-assessed level of integration of the MSP process and the
self-assessed establishment of MSP based on the EU principles
Fig. 5

Table 1
At which level do you primarily practise your profession?

International (e.g., multinationals, UN, international, NGO) 5.4%
Continental (e.g., Europe, Asia, America) 32.1%
National (e.g., country) 55.4%
Regional (e.g., province, department, state) 7.1%
Total 100%

Table 2
In which societal sector do you primarily practise your profession?

Public sector (e.g., government, public administration,
public policy advice, etc.)

76.8%

Private sector (e.g., fishing, shipping, tourism,
energy, consultancy, etc.)

1.8%

Non-profit sector (e.g., science, NGOs, academia, etc.) 21.4%
Total 100%
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3.2. Analysis of the in-game data

What characterized MSP processes and outcomes when simu-
lated by this international group of MSP professionals in a quasi-
experimental game-based environment? We begin taking a closer
look at the processes in the four game countries (i.e. Red, Yellow,
Blue and Green), before analysing the four MSP plans that were
compiled and considering how and where they achieved ‘integra-
tion’ in the game.

3.2.1. MSP process in the game
Twice during the game (at about 13:00 and 17:00), we measured

the players’ experiences of the MSP process in their simulated
countries, using the seven-point scales described above. The detailed
results of this exercise are presented in Tables A5 and A6 in the Ap-
pendix. For the purpose of discussion, Figs. 7, 8 and 9aed present this
information graphically.

Although the averaged total for all four countries taken together
shows no significant changes between 13:00 and 17:00, the variety
and changes within the countries and for the individual items are

significant. The following observations are backed by statistical
findings:

(1) Scores for country Blue were relatively high for all seven items
representing MSP process integration, with a slight trend to-
wards increasing MSP integration between 13:00 and 17:00.
However, this was not a statistically significant difference.

(2) The pattern for country Green was mixed, with some items
increasing and some decreasing. It is interesting to note that
responses shifted from ‘out of control’ to ‘well-managed’. This
change was significant (t ¼ �4.18, df ¼ 10, p ¼ 0.002).

(3) Scores for country Red reveal a marked decrease in many
process-integration items. Significant decreases were observed
for ‘top-down’ (t ¼ 2.38, df ¼ 9, p ¼ 0.04), ‘every man for
himself’ (t¼ 3.00, df¼ 9, p¼ 0.02), ‘contentious’ (t¼ 3.6, df¼ 8,
p ¼ 0.01) and ‘closed processes’ (t ¼ 2.69, df ¼ 9, p ¼ 0.03).

(4) Scores for country Yellow were relatively low for MSP process
integration, and three items decreased markedly: the process
becomes more top-down, more out of control and more central-
ized. However, the differences in means were not significant.

Table 3
Player knowledge, involvement and influence in respect of MSP, by country of professional activity.

Country N Knowledge of
MSP

Knowledge of
marine
ecosystems

Professional
involvement

Personal and
professional
influence

Country impact
factor

Indiv. impact
factor

M SD M SD M SD M SD

Norw. 1 5.0 e 5.0 e 5.0 e 4.0 e 19 4.8
Can. 1 4.0 e 4.0 e 5.0 e 5.0 e 18 4.5
Irel. 1 4.0 e 4.0 e 5.0 e 5.0 e 18 4.5
Finl. 2 3.5 0.7 2.5 0.7 3.0 e 3.5 2.1 25 3.1
UK 8 2.9 1.0 2.6 1.3 3.4 1.4 3.4 1.6 98 3.1
Germ. 4 3.5 1.7 2.5 0.6 2.8 1.7 2.8 1.0 46 2.9
Pol. 2 1.7 0.9 2.4 1.0 2.3 1.1 2.1 0.7 23 2.9
Denm. 3 3.0 1.0 3.3 2.1 2.3 0.6 2.3 0.6 33 2.8
Belg. 2 3.5 0.7 1.5 0.7 2.5 2.1 3.0 1.4 21 2.6
EU 2 3.0 1.4 3.0 1.4 2.5 2.1 1.5 0.7 20 2.5
Spain 1 2.0 e 3.0 e 3.0 e 2.0 e 10 2.5
Neth. 5 2.8 0.8 2.4 1.5 2.4 1.5 2.0 0.7 48 2.4
Russ. 1 1.0 e 1.0 e 3.0 e 4.0 e 9 2.3
Baltic 1 2.0 e 4.0 e 1.0 e 2.0 e 9 2.3
Port. 16 1.4 0.5 2.7 1.1 2.0 0.7 2.1 0.3 136 2.1
Swed. 2 1.5 0.7 2.0 e 2.0 1.4 1.5 0.7 14 1.8
Missing 11 e e e e e e e e e e

Total 63 e e e e e e e e e e

Table 4
Profiled MSP outcome by country.

Country Valid
N

International orientation Ecology-based Long-term thinking Evidence-based Innovative Well-informed Integral consideration Integrated
outcome
factor

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Baltic 1 7.0 7.0 7.0 6.0 7.0 7.0 7.0 6.9
Irel. 1 6.0 4.0 5.0 6.0 5.0 6.0 4.0 5.1
Spain 1 5.0 4.0 3.0 5.0 6.0 6.0 6.0 5.0
Norw. 1 2.0 3.0 5.0 6.0 4.0 6.0 6.0 4.6
UK 8 2.0 (0.8) 3.5 (0.8) 5.9 (1.3) 4.5 (2.1) 4.4 (1.9) 5.9 (1.0) 5.5 (1.3) 4.5
Belg. 2 3.0 (1.4) 4.0 (0.0) 5.0 (1.4) 5.0 (1.4) 5.0 (1.4) 5.0 (1.4) 4.0 (0.0) 4.4
Swed. 2 2.5 (2.1) 5.0 (1.4) 5.0 (1.4) 5.0 (1.4) 4.0 (0.0) 5.0 (1.4) 4.5 (0.7) 4.4
Pol. 2 2.5 (0.7) 4.0 (1.4) 5.0 (1.4) 4.5 (0.7) 4.0 (2.8) 4.0 (1.4) 4.5 (3.5) 4.1
Neth. 5 3.4 (1.5) 3.2 (1.3) 4.0 (1.9) 4.0 (0.7) 3.8 (1.1) 5.0 (0.7) 5.4 (1.1) 4.1
Finl. 2 4.5 (0.7) 4.0 (1.4) 4.0 (1.4) 3.5 (0.7) 3.0 (1.4) 4.5 (0.7) 3.5 (2.1) 3.9
Germ. 4 3.3 (1.0) 3.5 (1.3) 4.5 (0.6) 3.0 (0.8) 3.5 (0.6) 4.8 (0.5) 4.8 (0.5) 3.9
Port. 16 2.2 (1.2) 3.9 (1.4) 4.1 (1.6) 3.7 (1.5) 3.6 (1.4) 3.9 (1.6) 4.4 (1.5) 3.7
Russia 1 2.0 2.0 3.0 2.0 2.0 1.0 1.0 1.9
Denm. 3 2.3 (1.5) 2.3 (1.5) 1.0 (0.0) 2.3 (1.5) 1.0 (0.0) 1.7 (0.6) 1.7 (0.6) 1.76
Missing 11 e e e e e e e e

Total 63 e e e e e e e e

I. Mayer et al. / Ocean & Coastal Management 82 (2013) 7e26 15



Author's personal copy

(5) Country Red had the highest level of process integration at
13:00, with country Blue having the greatest process integra-
tion at 17:00.

(6) Country Yellow had the lowest level of integration at 13:00 and
remained so throughout the game.

3.2.2. MSP outcome in the game
We performed the same analysis for MSP outcome (see Figs. 10e

12 below).
As before, the variety and changes within the countries and for

the individual items were significant. We note the following ob-
servations and statistical findings.

(1) Scores for country Blue were relatively high on all but one item
of MSP outcome integration, although it did not start to pay
attention to the international integration of its MSP until the
second half of the game. This generated a statistically signifi-
cant increase (t ¼ �2.75, df ¼ 8, p ¼ 0.02).

(2) Country Green achieved marked improvement in its MSP
outcome integration on all points during the game, particularly
in the international aspect and the evidence base. The latter
increase was significant (t ¼ -2.95, df ¼ 10, p ¼ 0.01).

(3) Country Red showed a marked decrease in most of the
MSPoutcome integration items, butnot to any significant extent.

(4) Scores for country Yellow were relatively low on MSP outcome
integration. Its players perceived that the outcomes became
more ecology-based and evidence-based over time (respec-
tively, t ¼ �2.310, df ¼ 8, p ¼ 0.05 and t ¼ �3.41, df ¼ 8,
p ¼ 0.01).

3.2.3. Intermediate conclusion
The variety observed in MSP process and outcome among the

countries may be taken to indicate that the countries applied
different strategies or took different routes to achieving an inte-
grated MSP (although the relative success of these strategies re-
mains to be seen). The changes within the countries, however, may
be taken as an indication of policy change, because planning
problems emerged and/or because the participants learnt how to
play the game better.

3.3. Analysis of the MSP maps

The variety and change observed may indicate learning (or the
opposite, crisis), although they say little about the effectiveness of
MSP. We now take a closer look at the four integrated MSPs
developed by the simulated countries. Fig. 13aee present the four
final maps from the digital tool.

As indicated in Fig. 14, with regard to the gap between ‘starting
position’ and ‘target objectives’ provided at the start of the game,
country Red was in the easiest position and country Yellow in the
most difficult. In terms of sq. nm in their plans, country Red more
than doubled its target, whereas the other countries did not even
reach theirs.

As indicated in Fig. 15, the sq. nm for country Red can be
attributed primarily to marine protected areas (MPAs) and
restricted fishing zones. Although country Blue had an easier
starting position, it achieved the fewest sq. nm relative to its target.
Closer examination reveals that country Blue reserved sq. nm for
MPA and restricted fishing, but hardly any areas for other economic
and social functions. In contrast, the MSPs of country Yellow and

Table 5
Profiled MSP process by country.

Country N Networked Bottom up Well-managed Decisive Good co-operation Harmonious Open process Integrated
process factor

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

Baltic 1 7.0 4.0 7.0 7.0 7.0 4.0 7.0 6.1
Spain 1 6.0 5.0 5.0 6.0 6.0 6.0 6.0 5.7
UK 8 5.1 (1.4) 4.3 (1.7) 5.5 (0.9) 5.0 (1.7) 5.4 (1.6) 4.5 (1.6) 6.1 (0.6) 5.1
Swed. 2 4.0 (1.4) 3.5 (2.1) 5.0 (1.4) 4.5 (0.7) 5.0 (1.4) 5.0 (1.4) 6.0 (0.0) 4.7
Germ. 4 3.0 (1.2) 2.5 (0.6) 5.8 (0.5) 5.5 (0.6) 4.8 (0.5) 4.5 (0.6) 3.8 (1.0) 4.3
Port. 16 4.0 (1.8) 3.3 (1.5) 4.5 (1.4) 4.1 (1.5) 4.7 (1.1) 4.1 (1.1) 5.1 (1.1) 4.2
Belg. 2 4.0 (0.0) 3.5 (0.7) 4.5 (0.7) 4.5 (0.7) 4.0 (0.0) 4.0 (0.0) 4.0 (0.0) 4.1
Finl. 2 3.0 (2.8) 3.0 (1.4) 4.5 (0.7) 4.0 (0.0) 4.5 (0.7) 4.0 (1.4) 5.0 (0.0) 4.0
Norw. 1 2.0 2.0 7.0 5.0 5.0 5.0 2.0 4.0
Neth. 5 3.2 (1.3) 2.8 (1.3) 4.4 (1.1) 4.0 (0.0) 4.8 (0.8) 4.6 (0.6) 4.2 (1.5) 4.0
Pol. 2 1.5 (0.7) 2.5 (2.1) 5.0 (0.0) 4.5 (0.7) 4.5 (2.1) 5.0 (1.4) 4.5 (2.1) 3.9
Irel. 1 1.0 1.0 4.0 5.0 5.0 4.0 2.0 3.1
Denm. 3 2.3 (1.5) 2.0 (1.0) 2.0 (1.0) 1.7 (0.6) 1.7 (0.6) 1.7 (0.6) 2.0 (1.0) 1.9
Russia 1 1.0 1.0 1.0 1.0 2.0 3.0 2.0 1.6
Missing 11 e e e e e e e e

Total 63 e e e e e e e e
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Fig. 3. Profiled MSP outcome, by country. Fig. 4. Profiled MSP process, by country (selection).
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country Green demonstrate much more variety, paying a compar-
atively large amount of attention to ‘blue’ energy, oil and gas,
pipelines, sand extraction, sea farms, sailing and recreation. In other
words, the policy agendas in these countrieswere broader andmore
diverse. Taking into account the scope of the policy agenda and the
sq. nm designated in the MSP, we could argue that country Red
performed the best in terms of establishing an integrated, eco-
based MSP, whilst country Blue did not perform very well at all.

It could be argued that country Blue avoided conflict in a well-
managed process, although this is very likely to have consumed
time and attention. The underlying controversies probably never
made it into the plan. Country Yellow’s initial target was higher, and
its agenda of issues was much broader. As indicated above, this led
to considerable controversy during the process, whichmade it hard
for the project managers.

At the end of the game, the project managers of the four
countries presented their MSP plans to all of the participants, who
were then asked to assess them e as MSP experts, rather than as
players e according to seven criteria derived from the EU princi-
ples. Participants were excluded from assessing their own coun-
tries. In this way, each of the four plans was assessed by about 40
participants. The results are presented in Fig. 16, which shows that
the plans of countries Blue and Red were assessed as considerably
better established than were those of countries Yellow and Green.

In other words, having listened to the presentations by all four
countries, the other 40 player-participants found that countries
Blue and Red had the best MSP plans at the end the game.

Fig. 5. Profiled MSP establishment, by country (selection).

Fig. 6. Relationship between the MSP process and MSP establishment based on EU
principles.Ta
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3.3.1. Intermediate conclusion
Analysis of the maps and player scoring provides indications of

the effectiveness of MSP process and outcome. It is important to
note that the assessment of MSP according to process (as opposed
to outcome) or according to objective methods (as opposed to
subjective methods) might produce different patterns. Conflicts
and controversies can easily be negotiated out, thereby increasing
stakeholder satisfaction whilst decreasing the quality of the MSP
plan. Although higher ambitions from the onset may trigger addi-
tional conflicts amongst stakeholders, they may ultimately achieve
more in terms of integrated spatial claims.

4. Discussion

4.1. Research question 1: how does an international panel of MSP
professionals assess the state of MSP in its members’ own countries?

Integrated, ecosystem-based Marine Spatial Planning (whether
real or simulated) takes place within a trans-sectoral and trans-
national context. Transnational interaction between institutions
and stakeholders is complicated by differences in the various legal,
administrative and planning systems, as well as by the presence
of planning systems at differing stages of development (ranging
from non-existent to well-established) and planning processes
in differing phases of development (from preparation to imple-
mentation). ‘Soft’ factors (e.g. culture and language) and ‘hard’
factors (e.g. data systems) exacerbate these complications. The
harmonization of MSP within the EU and the alignment of its
transnational contexts could be greatly improved by improving the
profiling and monitoring of its processes and outcomes within and
between countries. If anything, the game-based quasi-experiment
triggered reflection on the fundamental aspects of ‘integration’:
what is being integrated, for what purpose and how it can be
assessed. Our game-based experiment delivered and validated

several useful scales and tools for the comparative analysis of in-
tegrated, ecosystem-based MSP. We are aware of the limitations of
our approach, including the fact that our experiment relied on self-
reporting by a relatively small set of respondents. Nevertheless, we
believe that our scales and tools could be developed further and
that they could be used more rigidly and widely to support real and
simulated MSP within or between countries.

4.2. What are the characteristics of MSP processes and outcomes
when simulated by this international group of professionals in a
quasi-experimental game-based environment?

The game appears to have provided a sufficiently realistic and
meaningful representation of reality. During the day, we observed
many changes in planning processes and outcomes, both within
and between the countries (e.g. top-down or bottom-up; closed or
open; chaotic or in control; emphasizing ecosystems or economics).
In one country, the MSP process appeared to be ‘under control’.
Closer examination of the final plan, however, reveals that impor-
tant issues had apparently been ‘negotiated out’. In another coun-
try, the process was erratic, chaotic and difficult, but the final MSP
plan contained a much broader range of ecological and economic
claims. In other words, there is an intricate relationship between
process and outcome with regard to stakeholder satisfaction, as
opposed to the scope and quality of the plan. Although a smooth
process might increase stakeholder satisfaction, this could be due
to the ‘negotiating out’ of difficult issues and conflicts. Although a
contentious process might result in stakeholder dissatisfaction, it
might also improve the consideration of real issues and conflicts
(and thus to more innovation in the plans).

4.3. What does the international panel consider to be the main
insights gained about MSP from the quasi-experimental game-based
environment?

The participants reported a moderate learning effect in terms of
insights (ranging from 3.6 to 4.0 out of 5; see Tables A7eA10
below). We also found several coherent factors. More specifically
the results provide insight into: (1) the political complexity of MSP;
(2) multi-level governance; (3) science and models, and (4) atti-
tudes towardsMSP. The players apparently becamemore interested
in MSP and gained some good ideas to take home. At the end of the
game, there was general consensus amongst participants that MSP
Challenge 2011 had been particularly useful in improving their
understanding of ‘the big picture’ and in promoting ‘systems
thinking’ (i.e. how the various elements, factors, planning scales
and stakeholders in MSP interconnect and the how the system
steers and is steered at the same time; see Table A7). Our discussion
is limited to seven important aspects of participant learning:

(1) It is important to define themain criteria for the ecosystem and
to consider MSP at the level of the sea basis, to assign re-
sponsibilities and to monitor the process along the way.
Otherwise, the plan might suit the stakeholders whilst
endangering the ecosystem. In addition to managing the
stakeholder process, planners should avoid the trap of
appeasement and ‘negotiating out’ at the expense of the
ecosystem.

“Did the ecosystem-based planning approach by country make
us think across boundaries from the beginning of the planning
process and, if so, did we run into constraints for planning from
an ecological and/or economical/social perspective? (from the
post-action review)”

Fig. 7. The MSP process in the game, as experienced by players in each country
(13:00).

Fig. 8. The MSP process in the game, as experienced by players in each country
(17:00).
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(2) Intergovernmental organizations, treaties and conventions
play an important role in the real world. The lack of these as-
pects in the game illustrated the necessity of establishing
functioning marine management on transboundary issues.
Although there is a requirement for transnational consultation
on projects (EIS) and plans (SEA), in many cases, this does not
occur until the later stages of the planning process. It would
therefore be useful for national plans and planning to be
aligned at some point during MSP process.

“For me, the need for agreements regarding cross-border
cooperation between countries became even more evident
than it had already been (Finnish participant).”

(3) All of the countries struggled to find a balance between the
planning process and planning outcome. In some cases, this led

to irritation and frustration amongst the players. As facilitators,
we had to expend considerable effort to convince the players
that both dimensions (process/outcome, politics/analytics) are
important and that they should be managed in an integral
fashion. One should not go without the other.

“Some of us focus on the plan, whilst others focus on the process
of making a plan. Keeping an open mind in order to improve
both is a challenge for planners and others who take part in MSP
(from the post-action review).”

(4) Different countries have different planning regimes, and they
apply different planning styles. There is no single ‘best way’ of
planning. It is important to realize the strengths and weak-
nesses of different planning regimes and styles, as well as to be

Fig. 9. aed: The MSP process in the game, as experienced by players in each country (13:00e17:00). Note to Fig. 9: Key: x axis ¼ time of measurement during the game; y
axis ¼ seven-point scale (e.g. 1 ¼ top-down, 7 ¼ bottom-up).

Fig. 10. The MSP outcome in the game, as experienced by the players in each country
at about 13:00.

Fig. 11. The MSP outcome in the game, as experienced by the players in each country
at about 17:00.
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able to ‘play’ them. The transnational dimension makes this
particularly relevant.

“The game clearly demonstrated the differences between closed
and open planning processes, emphasising that the latter might
be more effective and that it might receive stronger support
amongst stakeholders taking part in the process. Moreover,
transparency and open planning processes require frequent and
clear communication amongst planners and stakeholders, as
well as with regard to their individual roles in the process
(Dutch participant).”

(5) During the game and the debriefing, participants realized that
the governance of the stakeholder process is quite complicated.
A wide range of issues and dilemmas can emerge (e.g. the
process should be clear and transparent, whilst also being
flexible and adaptive). Establishing milestones is helpful, as it
breaks the entire process down into manageable work pack-
ages. Roles and responsibilities should be established andmade
transparent at a very early stage in the planning process. It is
particularly important to identify the decision-makers and
leaders in the process. Similarly, the expectations of all parties
in the process should be clarified at the start, in order to allow
for their management and consideration. This includes setting
rules and procedures on how to handle input into the planning
process. It is particularly important to ensure that all relevant
data are considered (even if they are not actually used). Setting

goals and objectives early in the process is important for
identifying and highlighting the most important issues at stake
in any MSP process (e.g. the treatment of major economic ac-
tivities, the conservation of unique habitats, transboundary
issues requiring international collaboration).

“Who was in charge of the planning process? Was the mandate
clear? In addition, which objectives guided the planning? What
did we learn from the different approaches of each country?
What is the actual role of a planner (and of others involved)?
(from the post-action review).”

(6) It is necessary to consider both direct and indirect effects, as
well as the net effect of cumulative pressures from different
activities. Direct effects can be measured, but indirect effects
are more difficult to establish. The monitoring, mitigation and
modification of plans should therefore focus on direct effects.
Although it is also possible to monitor indirect effects,
responding to these effects requires a process if adaptive
management. Cumulative effects were not included in the
game, as they could not be evaluated and because no infor-
mation about them was available to any of the players. In the
real world, assessing and managing cumulative effects should
be an integral part of MSP.

“Integrated transnational plans in relation to cumulative im-
pacts: what do we define as a truly integrated maritime/marine

Fig. 12. aed: The MSP outcome in the game, as experienced over time by the players in each country. Note to Fig. 12: Key: x axis ¼ time of measurement during the game; y
axis ¼ seven-point scale (e.g. 1 ¼ national orientation, 7 ¼ international orientation).
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spatial plan? One in which the effects on the marine environ-
ment, economics and society are fully captured before adop-
tion? (from the post-action review)”

(7) Access to data, knowledge and information has the potential
to improve the delivery of evidence-based planning, but it can
also overwhelm practitioners and stakeholders. Although
scientists were drawn into the planning process in a very

active manner, actual scientific information was underutilized
by many of the teams, which concentrated on user needs
instead of on such aspects as the requirements of conserva-
tion. This demonstrates that planning processes are anthro-
pocentric, focussing on the human activities. It also indicates
that scientific input into the planning process should be in a
format and of a type that planners can use directly and that
allow direct comparison with human uses. Habitat

Fig. 13. aee: Integrated MSPs of the four countries.
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vulnerability maps in relation to human activities are more
useful than are habitat maps alone. Similarly, sectoral
knowledge and expertise are often underutilized in MSP
processes.

Fig. 14. Spatial claims by the four countries: start, target and realized.

Fig. 15. Profiles of the spatial claims in the four simulated countries.

Fig. 16. Performance indicators for the four MSP outcomes.
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“The accessibility of data/knowledge/information improves
plans or helps to build the evidence base for planning. The
problem is the amount of data and information, along with the
need to maintain a focus on what is necessary for the plan and/
or the planning process’ (from the post-action review.)”

Explanation to Fig. 15: Key: x axis ¼ square nautical miles;
y axis ¼ marine spatial functions.

4.4. Does this international panel view SG as an effective tool for
policy-oriented learning and policy analysis?

As a by-product of the exercise, the player-participants learnt
about simulation gaming as a method, as well as about its strengths
and limitations.

The participants started to think about whether and under what
conditions the method might be ‘taken home’ e either by playing
the same MSP Challenge game in their own policy contexts or by
modifying it or even developing a new game for use in training or
policy development. Opinions on whether such a gaming approach
would work and would be accepted in their own countries varied
greatly. For example, in the Netherlands, such exercises are quite
common and are accepted by decision-makers, researchers and
stakeholders alike. Other participants, however, observed that this
approach would probably be difficult for them, as their countries
are not very ‘playful’ in this way.

Nevertheless, we believe that the way of thinking and exper-
imenting with SG portrayed in this paper offers new possibilities
for managing the multi-actor, socio-technical complexity of MSP. In
a more general sense, interest in the use of modelling, simulation
and gaming (MSG) for policymaking is increasing significantly,
particularlywith regard to questions of ‘big data’, ‘visualization’ and
‘stakeholder and citizen participation’ see (‘Crossover. Bridging
Communities for Policy-Making 2.0,’ n.d., ‘Crossover. Research
roadmap on Policy-Making 2.0,’ n.d.)

5. Conclusion and future research

As described above, the results of our analyses of quantitative
and qualitative pre-game, in-game and post-game data provide
multiple strong indications that MSP lends itself to comparative
assessment in real and simulated environments. The observed va-
riety and changes in the game-based intervention indicates that the
participants engaged in experimentation with different strategies,
policy change and policy-oriented learning. The game-based
intervention proved an effective and promising method for inter-
national experimentation and exchange amongst professional MSP
planners.

One relevant question concerns whether the SG and the
learning that took place in this context had (or will have) any
concrete, observable impact on MSP. Our experiences from
several decades of research on the utilization of knowledge in
policymaking suggest that this question is not easy to answer,
in addition to exceeding the scope of this paper (Meadows
and Robinson, 2002). It could be some time before any re-
lationships between MSG and changes in policy documents,
political agendas or belief systems can be observed and well
understood. Such relationships are most likely to be observed
through reconstructive case studies of ‘policy change’ or ‘pol-
icy-oriented learning’ after a decade or so.

Nevertheless, the policymakers involved in the project noted
that the SG had significantly influenced the ways in which they
deal with cross-border MSP. The method was successful in
improving understanding, building a community of practitioners,

challenging agencies (e.g. Rijkswaterstaat in the Netherlands) to
upgrade their own Geoweb systems, encouraging Russian planners
and politicians to visit their German colleagues for further study
on this new profession and enhancing awareness in Belgium with
regard to their dealings with other countries (e.g. the
Netherlands). Furthermore, the game is increasingly being regar-
ded and used as a helpful training tool for future policymakers in
classes in Master’s degree programmes and other curricula. The
European Commission’s Member States Expert Group on Inte-
grated Maritime Policy has expressed a genuine interest, as has
the expert group on data management (EMODnet). For the Dutch
policymaking department, we have also been encouraged to
develop the game further into the MSP Challenge 2050, which will
be launched around summer 2013.
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Appendix A. Validity of the game design

Table A1
Clarity of the game.

Cronbach a ¼ 0.79 Mean SD

The game materials were understandable
and clearly written.

4.5 0.7

The simulation game was well-led by the instructor(s). 4.5 0.6
The instructions and explanations at the

start of the simulation game were clear.
4.2 0.6

The tasks in the simulation game were
understandable and clearly described.

4.2 0.8

The rules of the game were clear and straightforward. 4.1 0.8

Table A2
Validity of the game.

Cronbach a ¼ 0.78 Mean SD

Given the aims of the game, the simulation
was sufficiently detailed.

4.2 0.9

Given the aims of the game, the simulation
was sufficiently realistic.

4.2 1.0

The issues in the game represent the
challenges in MSP accordingly.

4.2 0.8

Table A3
User Interaction.

Cronbach a ¼ 0.77 Mean SD

Navigation through the user screens (interfaces)
was logical and easy.

4.2 0.8

The user screens (interfaces) in the game gave
enough of a sense of the changes in the process.

3.7 1.0

Style attributes used on the computer screens are
attractive and suitably designed.

4.1 0.9

The digital mapping materials in the game
were understandable.

4.3 0.8

Table A4
Motivation of the participants.

Cronbach a ¼ 0.87 Mean SD

I would give my best when playing this simulation game. 4.4 0.8
I am looking forward to participating in this simulation game. 4.3 0.8
The subject of the simulation game appeals to me, content-wise. 4.2 0.9
Taking part in this simulation game sounds like fun. 4.0 1
I am worried that I will miss out on interesting learning

experiences if I skip this simulation game.
3.9 1

Table A5
Game process by country at about 13.00 (seven-point scale, mean shown).

For what country
are you playing (T1)?

Centralized e

networked
Top down e

bottom-up
Out of control e
well-managed

Viscous e
decisive

Every man for
himself e good
co-operation

Contentious e
harmonious

Closed e

open process

Blue 5.0 4.9 5.1 4.6 5.3 5.3 5.6
Red 5.8 5.4 5.0 5.4 6.0 5.6 6.2
Green 4.5 5.2 3.2 4.5 4.7 4.5 5.8
Yellow 4.3 3.5 4.0 4.0 4.1 4.2 4.4
Total 4.9 4.7 4.3 4.6 5.0 4.9 5.5

Table A6
Game process by country at about 17.00 (seven-point scale, mean shown).

For what country
are you playing (T2)?

Centralized e

networked
Top down e

bottom-up
Out of control e
well-managed

Viscous e
decisive

Every man for himself e
good co-operation

Contentious e
harmonious

Closed e

open process

Blue 5.5 5.0 5.1 4.9 5.3 5.0 5.7
Red 4.7 4.6 4.6 4.9 5.0 4.6 5.4
Green 4.8 4.6 4.7 5.0 4.8 4.6 5.0
Yellow 3.8 2.7 2.9 4.1 4.0 3.9 4.6
Total 4.7 4.3 4.4 4.8 4.8 4.6 5.2

Table A7
Political complexity.

Cronbach a ¼ 0.82, n ¼ 37 Mean SD

I gained more insights into what the important factors in MSP
are and how they (can) influence each other.

3.9 0.9

I gained more insights into who the important stakeholders in
MSP are and how they (can) influence each other.

3.9 0.9

I gained more insights into conflicts and co-operation between
different sectors (eg. fisheries, energy, environment).

3.8 0.9

I gained more insights into why and how different marine
spatial planning frameworks and institutions
must be ‘in sync’.

3.8 0.8

I have a clearer picture of how MSP can be turned into
an integrated process.

3.6 0.8

I have a clearer picture of how stakeholders can
participate in MSP.

3.6 1.0

Table A8
Attitudes and skills.

Cronbach a ¼ 0.72, n ¼ 37 Mean SD

I have become more concerned about certain issues in MSP. 4.0 0.9
I gained useful ideas for strengthening MSP in my country. 4.0 1.1
I have become more interested in certain issues in MSP. 3.9 0.9
I have practised and improved some useful skills for my

professional involvement in MSP.
3.6 1.2

Table A9
Multi-level governance.

Cronbach a ¼ 0.68, n ¼ 37 Mean SD

I gained more insights into how MSP decisions in
different countries (can) influence each other.

3.8 0.8

I gained more insights into how decisions on
different planning scales (local, regional, national,
international, etc.) (can) influence each other.

3.7 0.9

Table A10
Science and models.

Cronbach a ¼ 0.57, n ¼ 37 Mean SD

I have a clearer picture of how data systems
(digital maps, models, etc.) can be used in MSP.

3.8 0.9

I gained more insights into the use and misuse
of science (data, knowledge) in MSP.

3.7 0.9
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