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Abstract

When the stakes of stakeholders are not properly incorporated during early phases of a planning process, it may later give
rise to severe conflicts. The issue of how to deal with stakeholders in regional water management has been a subject of ongoing
debate in the Netherlands. This paper promotes a ‘platform’ approach where stakeholders collectively attempt to develop plans
for regional water management. Ideas for this platform approach are based on a review of research on groups governing common-
pool resources. We argue that simple negotiation and mediation support tools can offer useful support and can serve to facilitate
platform negotiations. We present a simple mediation and negotiation tool to support the early phases of such a land use planning
process. The tool translates stakeholder preferences on the use of the landscape into spatially explicit value maps. Proposec
plans can be evaluated and potential conflicts can be identified. The use of such a tool enables stakeholders and mediators tc
formulate explicitly the problems that need to be addressed in the decision-making process.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction munication and exchange of stakeholder knowledge
and preferences in a complex planning process for
This article presents a GIS tool aimed at support- water management. Application of GIS tools to sup-
ing interactive mediation processes water management.port participatory processes is not neRahl-Wostl,
The main aim of the tool is to facilitate the com- 2005; Kwaku Kyem, 2004; Cain et al., 2003; Har-
ris and Weiner, 1998; Harris et al., 199but various
authors have reported disappointing experiences with
fax: +31 20 444 9553, the use of support toolpk and Wlnd,. 2003; Urfan
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hasse.goosen@wanadoo.nl (H. Goosen). 2002; McCrown, 2002, 2002; Cox, 1996; Lyytinen and
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Hirschheim, 198Y. Tools should be compatible with  problem has led to a shift in water management policy
needs and capabilities of users, available information, distinctly emphasising the lateral, spatial dimension.
the institutional context in which decisions are made Water is to be stored ‘horizontally’, making use of nat-
and the technologies and skills available to the devel- ural processes and a natural capacity to adapt to and
opers Walker, 2002. absorb extreme events. The focus has turned to natural
Water management problems are no longer predom- resilience and adaptation rather than on technical con-
inantly addressed as technical issues; they have becomerol (Rathenau Institute, 2001; Commission on Water
part of a complex policy process in which many dif- Management for the 21st Century, 2000; Helmer et al.,
ferent stakeholders and institutions are involved. In a 1996. The urgency of this shift was reinforced by the
sense, the management of water can be considered avents of 1993, 1995 and 1998 when water in the large
common-pool resource management problé&st{om, rivers Rhine and Meuse rose to extreme levels. The
1990. The institutional arrangements in Dutch water spatial approach in water management policy imposes
management have changed over the past decade. Therkarger claims onthe land. Traditional measures could be
is atendency towards open and interactive policy mak- taken in or directly along the rivers itself whereas mea-
ing. These changes in the nature of the water manage-sures according to the new water policy required more
ment problem require a more process-oriented and lessroom for rivers and the reservation of retention areas

data-driven approach in the development of decision
support tools. In the development of a simple tool for
the Vecht area we focused on facilitating communica-
tion, mediation and negotiation rather than on identify-
ing ‘best possible solutions’. Such simple negotiation
support tools could improve the decision-making by

or flood storage areas. The implementation of spatial
water policy became no longer mostly a matter of the
Ministry for Transport, Public Works and Water Man-
agement, but it involved land use decisions that affect
agriculture, infrastructure, safety, housing, landscape
and nature quality.

improving the communication between stakeholders
and policy makers, although testing the effectiveness 2.1. Changes in institutional arrangements and
of tools is a challenge. Ideally, one needs to perform a approach to policy making
number of experiments with and without the developed
tool in order to make statements on statistical signifi- The tragic flood of 1953 confronted the Dutch with
cance of the effects. Practically, this is not likely to be the vulnerability of the land, and drastic measures were
possible. Therefore, it is even more important to relate needed to prevent such a disaster from ever happening
the choices about the architecture of the negotiation again. A very large-scale and ambitious plan, the Delta
tool to empirically based theory of groups governing Plan, was developed which took decades to finalize.
common-pool resources, such as water management. At this stage, water management became a very cen-
tralized, top-down process. A plan of the magnitude of
the Delta Plan could never have been implemented by
the local water authorities alone. The dilemma of the
role of the central government in water management
has been subject of ongoing debate in the Nether-
For centuries, building dikes and developing lands Huitema et al., 2003; Wiering and Driessen,
drainage systems has been the main strategy for flood2001; Verbeek and Wind, 20p10n the one hand,
protection in the Netherlands. The hydrological sys- society today demands flood safety and the govern-
tem (rivers, coastal zones, lakes, streams and canalsment is expected to take necessary measures. To do so,
has become strongly regulated but at the same timethe government could speed-up decision-making pro-
is still vulnerable to extreme events. Climate change cesses through more centralized power. On the other
poses new threats to the Dutch water management sys-hand, society demands careful integration of different
tem. Together, the predicted increase in discharge of priorities and local stakeholders want to be involved
the large rivers, the higher frequency of peak precipi- in the decision-making procesaliering and Driessen
tation and sea level rise increase the susceptibility to (2001)evaluated how these divergent claims are hon-
floods. A growing awareness of the severity of the oured in dike reinforcement projects and conclude that

2. New developments in Dutch water
management
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especially in dike reinforcement projects, there were alone. A more formal structure is required to institu-
some interesting examples of integrative and participa- tionalise the management arrangements. The concept
tory policy making. In these projects, there was a bal- of ‘platforms for resource use negotiation’ has been
anced combination of both strict, transparent guidelines developed by the Communication and Innovation Stud-
(top-down) and room for participation and integrative ies Group at Wageningen University, The Netherlands
policy-making. It seems that at the beginning of the (Roling and Wagenmakers, 1998n such platforms,
21st century, water management is searching for a bal-resource management issues are considered from a
ance between consensus building through stakeholdermultiple-use perspective and stakeholders work jointly
involvement in policy making, and taking effective towards adaptive resource managementthrough (i) fos-
measures to ensure flood safety and good water quality.tering understanding about the resource base, (ii) mini-
The implementation of these space-demanding water mization of social dilemmas associated with collective
measures has proven to be a difficult tagdo¢sen resource use and (iii) implementation and fine-tuning
and Vellinga, 2001 Many stakeholders and institu- of action strategies with respect to perceived problems
tions with different views and preferences are involved (Steins et al., 2000 Various authors have identified
in the decision-making and to achieve a different water the need for an external agent or organization. Exam-
management regime in an area has become a very comples are an analysis of collective action in watershed
plicated process. management in HaitiWhite and Runge, 1995the
study on collective action and the role of water man-
agement institutions in the United Kingdorhiddge
3. Water as a common-pool resource and McNally, 2009, and a study on the role of institu-
tions in a number of Dutch case-studieli{tema et al.,
Even though Dutch water control systems are not, 2003. Thus, the nature of the common-pool resource
strictly speaking, common-pool resources, the prob- problem suggests that increased communication might
lems faced share quite similar characteristiKsijser, be an important element in solving the collective action
2002. Water provides different functions for various problems.
actors, such as drinking water, waste treatment, natural In the platform design ofGoosen and Janssen
conservation and recreation. Furthermore, the quan-(2002) a significant role is proposed for scientific
tity of water can be too high (flooding) or too low knowledge. Scientific tools, such as the mediation and
(droughts). In fact, water is a heterogeneous resource,negotiation tool presented in this paper, can be used
and its management requires co-ordination of its use to facilitate discussion among stakeholders. The gov-
and cooperation among its users. Since such a resourceernment will only act by authorizing the final plan.
is characterized by high substractability and difficulty Mediation and negotiation tools provide stakeholders
of excluding other users, water resources can be viewedinsights into the consequences of their own preferences
as common-pool resources. and those of others.
Common-pool resources are widely studi&detz The tool, as discussed in Sectiénis not aimed
et al., 2003; Ostrom, 1990Traditionally, common-  to optimise the decision problem. In fact, the decision
pool resources were linked to the inevitable tragedy of problemis often notvery precise, and using a mediation
the commons, and recommended solutions were stateor negotiation support tool in the beginning of a plan-
control, or privatization. The current insight is that ning process might be useful to set the agenda for the
under certain conditions, cooperative solutions to the planning process. Many projects and policies may fail
management of resources can be reached without statalespite a favorable cost—benefit ratio, due to opposition
intervention or privatization@strom, 1990 and non-cooperation of certain stakehold€®dsen
Research on single-use common-pool resourcesand Vellinga, 2004; Grimble and Wellard, 199The
provides the insight that communication helps to build same can be seen happening in policy innovations
up trust relationships and the likelihood for coopera- in governance and natural resource management. The
tive actions Qstrom et al., 1994 The management of  post World War |l belief in the efficacy of top-down
such resources becomes very complex and cooperativesolutions has often led to policy failure®gtrom and
solutions cannot be reached through communication Janssen, 2004As a consequence, new ways of gover-
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nance need to be explored, including the involvement decision-making processvgn der Kerkhof, 2001
ofthe relevant stakeholders. Research on common-poolThese participatory approaches focus on structuring
resources shows the importance of repeated interaction,discussions between stakeholders. Here, we will focus
conflictresolution, participation of the various resource on the involvement of scientific knowledge in the
users and communicatioigtz et al., 2003 The participatory process. Examples of approaches to offer
design of our tool, as discussed in Sectmncorpo- scientific information to participatory approaches
rates lessons from common-pool resource governanceare: simulation-gaming, policy exercises, integrated
toincrease the likelihood of creating cooperative agree- assessment, adaptive management, decision support
ments. systems, cost-benefit analysis and multi-criteria anal-
ysis. Despite the variety of terminology, all approaches
focus on a similar issue: how to design a formal tool or
4. Tools to facilitate participatory planning and procedure to structure and improve decision-making.
decision-making Fig. 1 shows which different tools are suitable for
different situations. When goals are clear and unified,
slt seems that the achievements of decision supportand scientific knowledge is unified (knowledge is ade-
systems in natural resource management have beemuately accepted and available), formal models might
rather unsatisfactorKpk and Wind, 2003; Uran and  be used to find the best solution for the decision prob-
Janssen, 2003; Walker, 2002; Pereira and Quintana,lem. The more uncertainties are involved in the prob-
2002; McCrown, 2002; Beynon et al., 2002; Cox, lem, the less formalized and exact approaches can be
1996; Lyytinen and Hirschheim, 1987t is therefore used, and the more dialogue between the different par-
important to ensure that the type of tool to be developed ties needs to be stimulated.
fits the demands of the parties involved. As long as  There has been a long history of using GIS for ana-
the goals, preferences and objectives of the partieslyzing unified and well-defined problems, such as land
involved in or affected by a decision are clearly formal- use suitability mapping\lalczewski, 2004; Joerin and
ized, decision problems may be suitable for scientific Musy, 2000. Such approaches generally focus on find-
analysis. When the objectives are vague, or differ ing solutions of problems, using multicriteria decision-
among the stakeholders, and if technical information making techniques or artificial intelligence methods.
is surrounded by uncertainties, problems become part These methods might help to derive optimal alloca-
of a political process. During the past 20 years, various tions of land use that maximize a set of criteria of
approaches have been developed which are aimeda group of stakeholders. Other examples of tools to
to structure the decision process in order to improve support evaluation of discrete and predefined alterna-
decision-making. There are a number of participatory tives are spatial decision support systetisaf, 2002;
approaches, such as policy delphi, dialectical debate, van Herwijnen, 199Por group decision-making tech-
focus group and participation decision analysis, which nigues §ankowskiand Nyerges, 2001n the study that
focus on the involvement of stakeholders in the we discuss in Sectiob, we deal with limited scientific
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Fig. 1. Approaches in the context of environmental management (modifiedJaitkarwood, 198p
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knowledge, and stakeholders not only have conflict- developed at the division of Wildlife and Ecology in
ing but also unclear interests. In our case, there are Australia’s Commonwealth Scientific and Industrial
no alternatives, they are being defined and generatedResearch Organization (CSIR@dcks and Ive, 1996;
interactively. In fact, we envision that our tool helpsto Cocks et al., 1995 In this approach, stakeholders pro-
define the problems that the stakeholders face in a sys-vide allocation guidelines, which are essentially state-
tematic way. Different stakeholder groups are asked ments about which land uses should be allocated to
to express their preferences, and mapping them pro-various classes of mapping units. There are different
vides insights in potential conflicts and compromises. types of guidelines. Commitment (or exclusion) guide-
This enables the stakeholder groups to better definelines state that the final plan must always (or never)
the problem space. The approach can be considered anclude some particular allocation, for example always
policy exercise. A policy exercise can be defined as: exclude logging activities from very steep land. Prefer-
“A deliberate procedure in which goals and objectives ence (or avoidance) guidelines would like to see certain
are systematically clarified and strategic alternatives activities allocated (or not be allocated), butit might not
invented and evaluated in terms of the values at stake” be fully possible due to conflicting interests with other
(Brewer, 198%. The exercise is a preparatory activity stakeholders. The land use, which is selected in the
for effective participation in official decision processes; allocation plan, is the one with the highest suitability
its outcomes areot official decisions. A policy exer-  score. This land use best satisfies the most important
cise can be considered as a combination of structuredguidelines. The stakeholders express the weighting of
participation of stakeholders, interaction between sci- guidelines. A land-value map for a stakeholder group
ence and policy and the use of scenarios to explore shows the relative value that it places upon each map-
future conditions of the system. ping unit in the area when it is used for their preferred
The dilemma of model building and the incorpo- use. Given the land-value maps, a conflict indicator
ration of local stakeholders is addressed by various map can be constructed by mapping the numerical dif-
scholars in environmental managemeBob(squet et  ference between land values of two stakeholders for
al., 2002; Talen, 2000; Harris and Weiner, 1298 each cell where the preferred use differs.
participatory geographic information systems (GIS), Even the SIRO-MED method, which was aimed to
for example, GIS is used to express the spatial rep- be simple and easy to use, has proven to be very time-
resentation of the local stakeholder groupsif and consuming and expensive. Application of the method
Francis, 2003; Haklay, 2003; Gonzalex, 2Dp@artic- in a real-time spatial planning process will take at
ipatory GIS focuses on the use of GIS by non-experts least a year and several million dollar€dcks and
and occasional users. This requires that the softwarelve, 1996. The number of derived stakeholder guide-
is accessible and easy to use. Although we will use lines (up to 250 different rules) and maps (2500) illus-
our GIS tool with occasional users, our focus is noton trate how these methods tend to become complex.
the human—computer interaction design component of A relatively successful application of the SIRO-MED
participatory GIS. We want to be able to express pref- approach is described &bel et al. (2002who applied
erences of land use is a simple and transparent mannerthe approach during a 5-year project for the range-
But the participants of our framework do not necessary lands of New South Wales in Australia. Within the
need to use the software themselves. Most participatory region the mental models of the stakeholders were
GIS is focused on expressing the view of one group influenced by participating in such a process, as was
into a GIS framework. We are especially interested in measured through surveys. However, atthe larger level,
confronting different views of multiple groups onto the the state, there was no significant influence on the atti-

land use in one area. tude towards the problem.
Although inspired by their approach, our goal is less
4.1. Mediation and negotiation support ambitious compared witAbel et al. (2002) We have

developed a simple tool (developed in the GIS soft-
An interesting example of a mediation and negotia- ware ArcView), which is flexible with regard to further
tion support system that has inspired the tool described development and can be applied to other case-study
here, is the SIRO-MED approach for land allocation areas.
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5. A simple tool for the Vecht area water storage in times of extreme rainfall. The man-
agement of groundwater levels largely determines the

5.1. Description of the Vecht area opportunities for different types of land use. The often-

conflicting objectives of various stakeholders in the

The study area Vecht is located in the center of Vechtarealead to acomplex decision problem. How to
the Netherlands between the cities of Amsterdam and design a spatial plan of the Vecht area in order to meet
Utrecht Fig. 2). The area is of roughly 8 km 20 km best the objectives and requirements of stakeholders in
and consists of (mainly agricultural) fen meadows, wet- the area?
lands, natural and artificial lakes, reedlands, marshes
and wet pasture lands. The Vecht area has a high nature
conservation value in both national and international 5-3. A negotiation and mediation tool
contexts. Agricultural activities are concentrated in fen
meadow areas and in deeper polders (reclaimed lakes). A simple tool has been developed to support a nego-
Drainage and |owering of water levels are required tiation process among stakeholders in the Vecht area.
to facilitate agriculture. Consequently, the groundwa- The tool is inspired by the SIRO-MED approach as
ter levels are lower in the agricultural areas as com- developed byCocks et al. (1995However, our tool is
pared with the surrounding wetland areas. This causesmuch simpler and only includes a limited set of rules to
a water-loss from the wetland areas to the surround- be defined by the stakeholders to express their prefer-
ing agricu|tura| areas, resu|ting in the degradation of ences. This makes the tool potentially more interactive,
the wetlands and hence the disappearance of typica|and suitable for the use of it during the initial stage

wetland flora. of a negotiation process which defines the negotiation
space. The SIRO-MED approachis much more detailed
5.2. Management problem in the Veecht area and provides more detailed information for later steps

inthe negotiation process. The tool is atthe time of writ-
The Vecht area is under pressure from increased ing still only used for educational purposes. The tool
demand for recreation activities, housing and land for has been used in six workshops with student groups

Landuse

- infrastructure [ natural area

- build up area agriculture
B :| forest [:i water
recreation

Fig. 2. The Vecht area.
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(groups of 1545 students). Besides educational pur- -

poses, the workshops served for testing the tool, and to
a limited extent to obtain some indication of its poten-
tial benefits. The use of students for predicting its value
in ‘real-life’ situations of collaborative planning obvi-

ously has limitations. But even in the case of a real-life -

application of the tool it is difficult, if not impossible,

to estimate the added value of using a mediation sup-
port tool. Itspotentialvalue follows from our analysis

of tools in a context of common-pool resource man-
agement, and itactualvalue will always be difficult to
track. However, the response from the participants and
the outcomes of the workshops (in terms of the sophis-
tication of the final plan) provide some indication of
the tool's benefits.

The historic situation (middle)Groundwater lev-

els are raised (40-20cm below soil surface) which
is unfavorable for agriculture but better suited for
nature conservation and decreases the rates at which
land subsidence occurs.

Dynamic water management (highkroundwater
levels fluctuate strongly with rainfall and river dis-
charges (between 40 cm above and 20 cm below soll
surface). This decreases the water loss from wetlands
therewith improving water quality in nature areas. It
also reduces the need for pumping and drainage and
less effort is required from the water managers (it
becomes a more self-sufficient water system).

The model guides the users through four steps: (1)

identification of objectives and preferences; (2) devel-
opment of alternative land use plans; (3) exploration of
potential conflicts; (4) negotiation of possible compro-
mises. These steps are discussed below.

During the workshops the students were divided into
groups representing stakeholder interests and with the
use of the simple spatial mediation and negotiation sup-
port tool they were given the assignment to develop
a spatial plan. In this testing phase, we limited the
number of stakeholder groups to only three, but the Step 1. Identification of objectives and preferences.
tool can easily be extended to include a larger number
of stakeholders. The three stakeholder groups, farm- A very important first step is to discuss objectives
ers, recreation and nature conservation, are found to beand preferences. During workshops, the students dis-
the most prominent and influential in the long-lasting cuss a strategy and determine the potential objectives
debate in the area. On the first day of the workshop, the and preferences of the stakeholders they represent in
students visited the case-study area where they becamehe exercise. Each group contained 5-6 students (in
familiar with the area and the management problems. the larger workshop with 45 students the groups ran

Thetoolis programmed in ArcView 3.2 and consists parallel sessions). To provide some initial guidance,
ofaland use map and a map of groundwater levels in the we have conducted a small number of interviews with
area. A design functionality has been programmed to stakeholders in the area and gathered policy docu-
enable users to change land use and/or change groundments and background information to identify the most
water levels in the study area. The model distinguishes important objectives and preferences. Scores have been
five types of land use (forest, wetlands, open water, assigned to combinations of land use and water levels,
agriculture and recreation) and three classes of ground-from the perspectives of the three stakeholder groups.
water regimes (low, middle and high water regime). The For instance, farmers have been asked to assign a
water regime determines, to a large extent, the suitabil- score (between 0 and 1) for combinations of land use
ity for certain land use types. For instance, agriculture type ‘agricultural grassland’ and ‘periodical flooding’,
in the area is more productive on land with low water ‘grassland’ and ‘no flooding’ and so on. Representa-
tables, and the lower the water table, the higher the tives of the nature and recreation groups were asked to
productivity. The water regimes reflected three basic do the same. These values have been incorporated in
scenario’s for the area: the model as default values. In the workshops, students

discuss these default values and state their preferences
regarding land use and the preferred water regime from
- The current situation (low)Groundwater levels are  their perspective as representing the stakeholder group,
kept low in areas outside the nature reserves in and the default values are being changed accordingly
order to suit agriculture. Groundwater levels fluctu- (Tables 1-3 The preferences of the student groups of
ate between 60 and 40 cm below soil surface. the most recent workshop are presente@ahles 1-3
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Table 1 Table 3
Preferred land use and water regime of the nature stakeholder groupPreferred land use and water regime of the recreation stakeholder
Land use Water regime group
- - Land use Water regime

Low Middle High
Forest 0.4 0.5 0.8 Low Midde High
Wetlands 0.6 0.8 1.0 Forest 0.9 0.6 0.4
Agriculture 0.1 0.3 0.6 Wetlands 0.8 0.6 0.1
Recreation 0.1 0.2 0.2 Agriculture 0.2 0.3 0.4
Open water 0.6 0.6 0.8 Recreation 1.0 1.0 0.7

A value of 0 refers to the least preferred land use, and a value of 1 Open water 08 08 08

refers to a most preferred land use. A value of O refers to the least preferred land use, and a value of 1
refers to a most preferred land use.

Table 2
Preferred land use and water regime of the agricultural stakeholder ating a set of rules with the following general structure
group for each grid cell:
Land use Water regime .
IF land usex AND conditionsy THEN valuez

Low Middle High ) o )
Forest 05 03 o1 The spatially explicitinformation can be aggregated
Wetlands 01 0.1 0.0 into a stakeholder score for the whole region. This can
Agriculture 1.0 0.8 0.1 be done by summing the values of all grid cells, and
Recreation 04 03 0.0 weighing all grid cells equally. This aggregated value
Open water 0.3 0.0 0.0

enables us to compare the consequences of scenarios
A value of O refers to least preferred land use, and a value of 1 refers for different stakeholders.
to a most preferred land use. To calculate value maps, the preference values from
the matrices above have been assigned to the grid map
These preferences were used to develdpe maps of the current situation (the grid map consisted of a
which represents how the present situation is being land use map combined with a map containing infor-
valued by the groups. Value maps were created for mation on water levels). The GIS corrects these values
each individual stakeholder group and an example is by screening the neighborhood cells. If the cells in the
shown inFig. 3. The value map of a stakeholder group neighborhood of a grid cell have a high value on the
expresses the degree to which the preferences of thesame land use type, its value is increased. In this way, a
stakeholder are met. The map is constructed by evalu- connected area will have a higher value than an isolated

Value

[ minimum
[ low
[ medium
0 high

| maximum |

Nature group Agriculture group Recreation group

Fig. 3. Value maps of the three stakeholder groups: nature group; agriculture group; recreation group.



DTD 5

M.A. Janssen et al. / Landscape and Urban Planning xxx (2005) XXx—xxx 9

one of the same size. This better expressed the viewvalue maps of the other groups (representing other
of the stakeholders who preferred large interconnected stakeholder preferences) are used to check how oth-
areas rather than small scattered areas, as became clears are potentially affected by the intended land use
during the preparatory research and interviews. Each changes. By taking account of the expressed values
group produces these value maps to demonstrate theof other stakeholders, it is expected that the level of
importance of certain areas within the Vecht region, conflict is reduced. The groups generally show very
from their own perspectives. The figures below repre- strategic behavior. In the workshops held so far, the
sent the value maps of the individual groups. agriculture groups usually adopt a defensive strategy.
In the workshops, the users of the tool are able to Agriculture owns most of the land and is threatened
translate their preferences with regard to combinations by claims of land for nature, water and urbanization.
of land use and preferred ground water regimes into Their strategy generally is to try to protect areas suit-
standardized scores between 0 and 1. They use theable for agriculture. The nature groups are generally
value maps to check whether their preferences matchmore aggressive and claim areas for suitable for nature
the spatial patterns shown in the maps. In some casesdevelopment. An example of plans developed by the
the values were changed to represent the importance ofstudents, and the impacts they have on value maps is
certain areas better. given inFig. 4 The figure shows where the increase in
values concentrates for the three stakeholder groups.
Table 4shows the appreciation of stakeholders for

Next, the groups develop plans for the area from the developed plans. Each of the sectoral plans has
their own perspective. While drawing up these plans, @ total positive effect: the negative impacts of each

Step 2. Development of alternative land use plans.

Value

[ minimum
[1low
[ medium
[EE high
B maximum

Situation without plan

agriculture
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e
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recreation

Fig. 4. Stakeholder plans and the new value maps.

Situation with plan
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Table 4

Values of the different plans Conflict
Start Plan Plan Plan Eliow

nature agriculture  recreation B moderate

Recreation 834371 +4789 —20475 +32259 Whigh

Nature 938481 +29500 —42057 +23198

Agriculture 933949  -27801  +87876 —29052

Total 2706801  +6488 +25344 +26405

The numbers are the sum of the values of each individual cell (from = i

the point of view of the stakeholder group). The last three columns

denote the change of value of a plan compared to the current situation.

of the plans are compensated by the positive effect it
generates. However, this does not mean that the plans
areacceptableto the stakeholders. A minor decrease
in value for one stakeholder might be totally unac-
ceptable. In the next step, such potential conflicts are
analysed.

Step 3. Exploration of potential conflicts.

Potential conflicts _Can be analysed' based on value Fig. 5. A map of potential areas of conflict between agriculture and
maps of the alternative land use plans developed by nature. The level of conflict is high in the dark areas, i.e. both the
the individual groups. For each group a map is con- losses for agriculture and the benefits for nature are high.
structed demonstrating the location and magnitude of
the gains and losses (conflict maps). These maps repre-Step 4. Negotiation of possible compromises.
sent the differences in value between the value map of
the current situation (the situation without any change)  In this final step, the groups discuss each other’s
and the value map of a new land use alternative. To plans and attempt to reach a consensus on a compro-
demonstrate the potential severity of the conflict, we mise plan. In each of the workshops held so far, the
have combined the maps in such a way that they high- groups succeeded in finding a compromise alternative
lighted the areas where high potential losses for one that combined aspects of the individual plans formu-
group overlaps with the high benefits of the other. In lated in Step 2when the individual groups develop
these ‘hotspot’ areas, there is a high stake or interest for ‘single-perspective’ plans.
changing the conditions whilst other groups are threat-
ened by these changes.

An example of such a conflict map is giverfig. 5. 6. Evaluation and discussion of the use of the

The conflict map shows that, for this particular plan mediation and negotiation tool
(in this case the nature group’s plan), a high level of
conflict can be expected in the areas bordering existing  The question which now remains is whether tise
valuable agricultural land. It also shows that some parts of the toolhelped the students to reach consensus, and
ofthe plan area are likely to cause heavy conflicts while whether they would have reached consensus if the tool
other parts might be up for negotiation, as the drop had not been used. An obvious limitation of our study
in value for, in this case, agriculture is not extremely is the use of students as subjects for the analysis of the
severe. Groups use the conflict maps to stress the severtool. Since the stakes are high for the actual stakehold-
ity of the potential losses and use them as weapons toers, experimentation of a new tool might have unin-
claim other areas orto try and persuade others to changeended consequences. We decided therefore to apply
their plans. In this way, the conflict maps provide a use- the tool with less emotionally involved participants to
ful tool in negotiations. test the procedures, and the technical and organiza-
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tional aspects of the tool. Based on these experimentsholders Cain et al., 2003; Harris and Weiner, 1998;
we may provide some conclusions on ffegential use- Harris et al., 199% The choice of developing our GIS
fulnessof the tool, but not on thactual effectiveness tool in a setting of collaborative planning is thus sup-
It is very difficult to provide clear evidence of the ported by some empirical studies from the mediation
impact of tools. In our case, a tool is used in a participa- literature butis primarily based on our review of empir-
tory context of designing alternatives. To measure the ical based theory of groups governing common-pool
effectiveness of the approach we would have to separateresources.
the impact of the GIS tool from the impact of the work- Keeping in mind the methodological difficulties
shopitself. Measuring effectiveness of procedures such of evaluating the effectiveness and usefulness of our
as conflict mediation or alternative dispute resolution approach, and knowing that the approach has only been
is difficult and rarely reported on. There are very little applied in experimental settings with students, we can
empirical studies on the effectiveness of conflict medi- point at some indications that our approach is promis-
ation in environmental managemeige and Stiftel, ing. Feedback from the students after completing the
1999. The literature in this area has been criticized workshops suggests that they regarded the tool as being
as biased because professional mediators often reporuseful, especially the use of the conflict maps and value
on the successfulness themselvésdd, 2001; Sipe  maps as means to communicate their goals and pref-
and Stiftel, 1995 A second problem is that success is erences. On the other hand, they felt the tool lacked
difficult to define Todd, 2001; Moore, 1996Even if sufficient detail and there was a need for more quan-
participants are enthusiastic about a decision-making titative data on other aspects of the plans. The tool
process, the question still remains (a) whether this suc- seems to contribute to the understanding of the problem
cess can be attributed to the application of conflict and supports discussion and interaction in designing
mediation techniques (would they have reached con- preliminary plans. The tool stimulates a cooperative
sensus without application of the techniques) and (b) attitude, but this can also result in ‘middle-of-the-road’
whether the compromise is not only good for the indi- solutions as extremes are being avoided. This is maybe
vidual participants but also for the system as a whole. not so much a shortcoming of the tool but the con-
To evaluate the impact of the GIS tool requires mul- sequence of interactive design by stakeholder groups.
tiple experiments with control groups not using the Another interesting outcome of the three workshops
tool. Practically, this is difficult to organize. In mea- was that the outcome showed many similarities with
suring the effectiveness or usefulness of GIS tools, actual plans recently developed for the area. With only
a similar bias or conflict of interest may exist as in limited prior knowledge of the area and a simple tool
is the case in mediation or alternative dispute resolu- as the one we used, we did not expect the outcomes to
tion literature. Evaluators are usually researches andreach such a high level of sophistication. Still, this can-
developers of GIS and decision support methods, or asnot simply be attributed to the use of the tool alone. We
Walker (2002)puts it: “Investigation of failure in deci-  canreport on one workshop where, due to technical dif-
sion support projects is a significant challenge in its ficulties with the computers, the tool could not be used.
own right as failure is rarely reported and analysed”. The discussions were chaotic and the compromise that
Attempts to empirically ‘measure’ effectiveness of GIS was reached was not very sophisticated and detailed.
tools and mediation processes are thus rare, althoughThe students could not use the tool to analyze gains
some studies point at the effectiveness of mediation in and losses and so were not aware of where their dis-
environmental dispute®Rpse and Suffling, 2001; Sipe  satisfaction lay. This might offer some more evidence
and Stiftel, 199% Also, Kwaku Kyem (2004)high- of the role of the tool in offering a way to structure to
lights strengths and weaknesses of GIS applications the discussions. However, this is only one accidental
in conflict management and demonstrates some of thecase and the students might have had the same chaotic
opportunities of participatory use of GIS, to explore discussions had the tool worked properly.
the conflict situation and prepare disputants for a bet- At this moment, a questionnaire is being developed
ter understanding of the conflict, search for common to enable a more structured analysis of the usefulness
interests, explore common concerns and facilitate the and impact of the tool at different phases during the
creation of joint gains and empowerment of local stake- workshop. This testing remains difficult since the use
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of control groups are difficult to establish. The ques- was a need for more insight into the costs and benefits.
tionnaire can however reveal opinions and changes in However, the tool was only aimed to support the earliest
opinions over time (see, for exampRpse and Suf-  phasesinthe decision-making process and in that sense
fling, 200) and it can be used to determine which we may conclude that the tool may help to improve the
sources of information are being used and responsible communication and cooperation among stakeholders,
for certain decisions participants makdrén, 2002. its applicability should be limited to a very early stage
of a planning process.
In a real-life situation, it is likely that there are
7. Conclusions stronger winners and losers, which would give rise to
heavier conflicts. But the platform-like setting and the

Itis generally recognized that involvement of stake- use of flexible mediation and negotiation tools could
holders in the planning process will lead to more bal- help overcome a situation of deadlock. The concept of
anced plans and smoother implementation. However, it regional water platforms supported by simple media-
is less clear how to get stakeholders involved properly tion and negotiation tools therefore seems promising.
in the planning process. The mediation and negotiation This conclusion is based on our review of empiri-
tool presented in this paper is developed to contribute cal based theory of groups governing common-pool
to this. Application of tools to support participatory resources, of which regional water management can be
processes is not new, but various authors have reportedan example, but also based on our experiences with
disappointing experiences with the use of such tools. student exercises on complex water management and
We promote the use of simple tools at the very begin- land use planning.
ning of the planning process that can supportinteractive
processes towards generating potential compromise to
a given problem. We developed a simple and interac- Acknowledgements
tive tool aimed at stimulating discussion and interactive

planning design rather than on comparison of alterna-  The research is part of the ‘Wetlands in the Randstad
tives, which is common in spatial decision support or project’ of the Vrije Universiteit, Amsterdam, which

groups decision support. The tool serves as a medi- deals with social and ecological impacts of restora-
ator and facilitator of the process, and users are not tion of inland freshwater wetlands in the peat areas
themselves using the tools, which is common in partic- and reclaimed lakes in the Netherlands. The authors

ipatory GIS methods. Despite the limitations of using are grateful for the helpful comments of two anony-

students and the lack of a structured questionnaire andmous reviewers and wish to thank Alison Gilbert for

sound experimental set-up, we are confident that the editing the paper.

approach helps users in finding compromise solutions.

The tool improves insight in preferences of other par-

ties and forces stakeholdgr§ tothinkinterms qf seeking peferences

consensus and opportunities rather than being defen-

sive and uncooperative. The illustrative maps that were apel, N., Langston, A., Ive, ., Tatnell, B., Howden, M., Stol, J., 2002.

derived during the exercise show interesting spatial Institutional change for sustainable land use: a participatory

patterns of compromises and conflicts, and provide  approach from Australia. In: Janssen, M.A. (Ed.), Complexity

insights for possible win—win solutions with a high and Ecosystem Management: the Theory and Practice of Multi-
e Agent Systems. Edward Elgar Publishers, Cheltenham, UK, pp.

level of sophistication. 286-313.

Onthe other hand, the users brought forward a num- geynon, M., Rasmequan, S., Russ, S., 2002. A new paradigm
ber of shortcomings. The tool is very simple and only for computer-based decision support. Decis. Support Syst. 33,
uses input from the users themselves. After completing ~ 127-142.
the WOI‘kShOp participants felt a need for more quan- Bousquet, F., Barreteau, O., D‘Aquino, P., Etienne, M., Boissau, S
titative information on the performance of developed Aubert, S., Le Page, C., Babin, D., Castelia, J.P., 2002. Multi

. . . agent systems and role games: collective learning processes for
alternatives. The general feeling was that in a follow- ecosystem management. In: Janssen, M.A. (Ed.), Complexity
up, alternatives should be further specified and there  and Ecosystem Management: the Theory and Practice of Multi-



DTD 5

M.A. Janssen et al. / Landscape and Urban Planning xxx (2005) XXX—XXX

Agent Systems. Edward Elgar Publishers, Cheltenham, UK, pp.
248-285.

Brewer, G.D., 1986. Methods of synthesis: the policy exercise.
In: Clark, W.C., Munn, R.E. (Eds.), Sustainable Development
of the Biosphere. Cambridge University Press, Cambridge, pp.
455-473.

Cain, J.D., Jinapala, K., Makin, I.W., Somaratna, P.G., Ariyaratna,
B.R., Perera, L.R., 2003. Participatory decision support for agri-
cultural management. A case study from Sri Lanka. Agricult.
Syst. 76, 457-482.

Cocks, D., Ive, J., 1996. Mediation support for forest land alloca-
tion: the SIRO-MED system. J. Environ. Manage. 20 (1), 41—
52.

Cocks, D., lve, J., Clark, J.K., 1995. Forest issues: processes and

tools for inventory, evaluation, negotiation and allocation. Divi-
sional Project Report 7. CSIRO Division of Wildlife and Ecology,
Australia.

Commission on Water Management for the 21st Century, 2000. Water

Policy in the 21st Century—Advice to the Government. The
Hague, The Netherlands.

Cox, P.G., 1996. Some issues in the design of agricultural decision
support systems. Agricult. Syst. 52, 355-381.

Dietz, T., Ostrom, E., Stern, P.C., 2003. The struggle to govern the
commons. Science 302, 1907-1912.

Gonzalex, R.M., 2002. Joint learning with GIS: multi-actor resource
management. Agricult. Syst. 73, 99-111.

Goosen, H., Janssen, M.A., 2002. Facilitating self-governance of
water management: allocating conflicting functions of water in a

landscape with space as a scarce resource (in Dutch). Landschap,

J. Landsc. Ecol. Environ. Sci. 19, 77-86.
Goosen, H., Vellinga, P., 2004. Experiences with restoration of inland

freshwater wetlands in the Netherlands: lessons for science and

policy-making. Reg. Environ. Change 4, 79-85.

Grimble, R., Wellard, K., 1997. Stakeholder methodologies in natural
resource management: a review of principles, contexts, experi-
ences and opportunities. Agricult. Syst. 55, 173-193.

Haklay, M., 2003. Usability evaluation and PPGIS: towards a
user-centred design approach. Geogr. Inform. Sci. 17, 577—
592.

Harris, T.M., Weiner, D., 1998. Empowerment, marginalization, and
“community-integrated” GIS. Cartogr. Geogr. Inform. Syst. 25,
67-76.

Harris, T.M., Weiner, D., Warner, T., Levin, R., 1995. Pursuing social
goals through participatory GIS: redressing South Africa’s his-
torical political ecology. In: Pickles, J. (Ed.), Ground Truth: the
Social Implications of Geographic Information Systems. Guil-
ford Press, New York, pp. 196-223.

Helmer, W., Vellinga, P., Litiens, G., Goosen, H., Ruijgrok, E.C.M.,
Overmars, W., 1996. Growing with the sea: towards a resilient
coast line. World Wildlife Fund, Zeist, The Netherlands.

van Herwijnen, M., 1999. Spatial decision support for environmental
management. Ph.D. Thesis. Vrije Universiteit, Amsterdam.

Hodge, I., McNally, S., 2000. Wetland restoration, collective action
and the role of water management institutions. Ecol. Econ. 35,
107-118.

Huitema, D., Goosen, H., Hemert, P.V., Bos, L., Hoekstra, R., 2003.
Combining Functions with Water. IVM-VU R-03/11 (in Dutch).

13

Jankowski, P., Nyerges, T., 2001. Geographic Information Systems
for Group Decision Making. Taylor & Francis, London and New
York.

Joerin, F., Musy, A., 2000. Land management with GIS and multi-
criteria analysis. Int. Trans. Oper. Res. 7, 67—78.

Kaijser, A., 2002. System building from below. Technol. Cult. 43,
521-548.

van der Kerkhof, M., 2001. A survey on the methodology of partici-
patory integrated assessment. IIASA Interim Report. Laxenburg,
Austria, IIASA, 39 p.

Kok, J.L., Wind, H.G., 2003. Design and application of decision-
support systems for integrated water management: lessons
to be learnt. Phys. Chem. Earth Parts A/B/C 28, 571-
578.

Kwaku Kyem, P.A., 2004. Of intractable conflicts and participatory
GIS applications: the search for consensus amidst competing
claims and institutional demands. Ann. Assoc. Am. Geogr. 94,
37-57.

Lyytinen, K., Hirschheim, R., 1987. Information systems failures—a
survey and classification of the empirical literature. Oxf. Surveys
Inform. Technol. 4, 257-309.

Malczewski, J., 2004. GIS-based land-use suitability analysis: a crit-
ical overview. Prog. Plan. 62, 3-65.

McCrown, R.L., 2002. Changing systems for supporting farmers’
decisions: problems, paradigms and prospects. Agricult. Syst.
74,179-220.

Moore, S.A., 1996. Defining “successful” environmental dispute res-
olution: case studies from public land planning in the United
States and Australia. Environ. Impact Assess. Rev. 16, 151—
169.

Ostrom, E., 1990. Governing the Commons: the Evolution of Insti-
tutions for Collective Action. Cambridge University Press, New
York.

Ostrom, E., Gardner, R., Walker, J., 1994. Rules, Games and
Common-Pool Resources. The University of Michigan Press,
Ann Arbor.

Ostrom, E., Janssen, M.A., 2004. Multi-level governance and
resilience of social-ecological systems. In: Spoor, M. (Ed.),
Globalisation, Poverty and Conflict. Kluwer Publishers, pp.
239-259.

Pahl-Wostl, C., 2005. Information, public empowerment, and the
management of urban watersheds. Environ. Modell. Software
20, 457-467.

Pain, R., Francis, P., 2003. Reflections on participatory research. Area
35, 46-54.

Pereira, A.G., Quintana, S.C., 2002. From technocratic to partici-
patory decision support systems: responding to new governance
initiatives. J. Geogr. Inform. Decis. Anal. 6, 95-107.

Rathenau Institute, 2001. Het blauwe goud verzilveren. Letter to the
Parliament. The Hague.

Roling, N., Wagenmakers, M.A.E., 1998. Facilitating Sustainable
Agriculture: Participatory Learning and Adaptive Management
in Times of Environmental Uncertainty. Cambridge University
Press, Cambridge.

Rose, M., Suffling, R., 2001. Alternative dispute resolution and the
protection of natural areas in Ontario, Canada. Landsc. Urban
Plan. 56, 1-9.



DTD 5

14 M.A. Janssen et al. / Landscape and Urban Planning xxx (2005) XXX—XXX

Sipe, N.G., Stiftel, B., 1995. Mediating environmental enforcement Marco A. Janssenis a research scientist at the Center for the study
disputes: how well does it work? Environ. Impact Assess. Rev. of Institutions, Population and Environmental Change, Indiana Uni-
15, 139-156. versity, and has degrees in econometrics, operations research and

Steins, N.A., Bling, N., Edwards, V.M., 2000. Re-‘designing’ the = mathematics. He is a member in the Board of Directors and the
principles: an interactive perspective to CPR theory. In: Paper for Board of Science of the Resilience Alliance. He worked during the
the 8th Conference of the International Association for the Study 1990s on integrated assessment models for global (climate) change
of Common Property, Bloomington, USA. at the Dutch National Institute for Public Health and the Environ-

Talen, E., 2000. Bottom-up GIS—a new tool for individual and group ment (RIVM). He was a post doc fellow at Department of Spatial
expression in participatory planning. J. Am. Plan. Assoc. 66, Economics, Vrije Universiteit, Amsterdam, from October 1998 until
279-294. January 2002, before he moved to Indiana University. His research

Todd, S., 2001. Measuring the effectiveness of environmental dispute interestincludes integrated modeling, agent-based modeling, institu-
settlement efforts. Environ. Impact Assess. Rev. 21, 97-110. tional analysis, complex adaptive systems, resilience and commons

Underwood, S.E., 1989. Structured participation in technology dilemmas.
assessment: the policy exercise. In: Klabbers, J.H.G., Scheper,

W.J., Takkenberg, C.A.Th., Crookall, D. (Eds.), Simulation- Hasse Goosetas a degree in biology and environmental sciences
Gaming: On the Improvement of Competence in Dealing with ~ at the Vrije Universiteit of Amsterdam. He has been employed at the
Complexity, Uncertainty and value Conflicts. Pergamon Press, Institute for Environmental Studies since 1995. As an environmental
Oxford, UK. scientist he specializes in methods to support water management,

Uran, O., 2002. Spatial decision support systems for coastal zone and spatial planning and nature management. He has been involved in
water management. Ph.D. Thesis. Amsterdam, V.U. (summary in numerous projects such as the development of a nation-wide decision
Dutch). support system for spatial planning in the next century and the devel-

Uran, O., Janssen, R., 2003. Why are spatial decision support sys- opmentof a national strategy for coastal zone management, ‘Growing
tems not used? Some experiences from the Netherlands. Comput.With the Sea’. Furthermore, Hasse Goosen has been the secretary of
Environ. Urban Syst. 27, 511-526. the European Forum on Integrated Environmental Assessment (EC

Verbeek, M., Wind, H.G., 2001. Improving control in water man- DG XII). Currently he is involved, either as researcher or as project
agement. Meeting conditions for control with the I1Sl-approach. co-ordinator, in several multidisciplinary projects in the field of water

Water Resour. Manage. 15, 403—421. management, integrated planning and decision support.
Walker, D.H., 2002. Decision support, learning and rural resource
management. Agricult. Syst. 73, 113-127. Nancy Omtzigt has been employed at the Institute for Environmen-

White, A.T., Runge, C.F., 1995. The emergence and evolution of tal Studiesin Amsterdam since October 1999. Most of her work deals
collective action: lessons from watershed management in Haiti. with the design and implementation of geographic information sys-
World Develop. 23, 1683—-1698. tems in environmental research and education. Research activities

Wiering, M.A., Driessen, P.P.J., 2001. Beyond the art of diking: inter- include conceptual design and technical implementation of spatial
active policy on river management in The Netherlands. Water decision support systems and visualization techniques for spatial
Policy 3, 283-296. data.



	A simple mediation and negotiation support tool for water management in the Netherlands
	Introduction
	New developments in Dutch water management
	Changes in institutional arrangements and approach to policy making

	Water as a common-pool resource
	Tools to facilitate participatory planning and decision-making
	Mediation and negotiation support

	A simple tool for the Vecht area
	Description of the Vecht area
	Management problem in the Vecht area
	A negotiation and mediation tool

	Evaluation and discussion of the use of the mediation and negotiation tool
	Conclusions
	Acknowledgements
	References


