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The special issue “Spatial Information and participation of socio-ecological sys-
tems: experiences, tools and lessons learned for land-use planning”, focuses
on a framework for information used in planning and participation processes
for socio-ecological systems at different scales and contexts. The papers pre-
sented in the SI focus on three major questions: (1) How should we make use
of spatial information for planning at different scales and contexts? (2) How
should we share information among stakeholders and decision makers in land-
use planning? (3) How can we communicate scientific knowledge to achieve ef-
fective decisions? The papers of this Sl contribute original perspectives on how
spatial information can be structured, used and communicated by/among dif-
ferent actors of land planning processes, creating more actionable scientific
knowledge and effective related decision making.
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The role of information and
participation in land-use planning

The role of information in planning
processes

In general, all planning processes require
the efficient integration of information, par-
ticipation and management phases along
their entire life-cycles to be sustainable, i.e.,
long lasting and well accepted. In particular,
land-use planning processes focus on the de-
sign and organization of urban and non-ur-
ban physical and socio-economic spaces and
the measures/actions that can be undertaken
to solve or prevent problems in land use. The
general objective is usually to provide de-
cisions about activities in a certain spatial
unit, which should be better than the existing
pattern without planning (Hall 1975). This

objective is usually achieved by using know-
ledge and creativity to design, evaluate and
implement a set of justified actions in the
public domain (Friedman 1987). The know-
ledge may consist of scientific and experien-
tial knowledge, implicit and explicit know-
ledge, or technical knowledge and social
knowledge by societal actors.

Scientific knowledge in a landscape con-
text is frequently organized and structured as
spatial information. For this type of know-
ledge, technology developers have long fo-
cused on supporting planners in handling
and managing considerable amounts of in-
formation. However, there is not a general
consensus about spatial models and techno-
logies (particularly Geographic Information
Systems) for supporting planning and deci-
sion-making processes (Fiirst et al. 2010a,
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2010b). This is partly related to the fact that
most planning theories are based on different
assumptions regarding rationality. Two types
of rationality are of particular relevance for
understanding the role of information in
planning: (1) instrumental (or functional) ra-
tionality; and (2) communicative (or proce-
dural) rationality (Malczewski 2004). Al-
though the two perspectives are often viewed
as antinomic, the role of information is re-
levant to both of them. Rather, their diffe-
rences lie in the way in which the data are
processed to obtain information and the way
this information is used and communicated.

All planning processes should seek to pro-
duce policies and decisions that are “eviden-
ce-informed” (Davoudi 2006). However, this
evidence is only one parameter among seve-
ral inputs in the policy-making process. As a
consequence, the socio-political context of
policy processes gains in importance. Which
spatial information is useful/necessary and
how and by whom it might be used or elabo-
rated (Diihr & Miiller 2012) depends on the
socio-political context.

Participation and information

Land-use planning is thus more than a
technical procedure because it also involves
participatory approaches (Innes 1996). The
last few decades have seen increasing at-
tempts to foster “collaborative” and “partici-
patory” approaches to spatial planning and
decision making, with a more sophisticated
conceptualization of the contested term “par-
ticipation” (Tress & Tress 2003). Planners
must address different stakeholders, power
relationships among different interest
groups, and complex urban and regional in-
terrelations/interdependencies and problems
always needing considerable amounts of spa-
tial information for their activities. This has
important socio-political consequences on
the use of new techniques (i.e., Participatory
GIS) as tools for planning. Participatory,
“bottom-up” geo-information technologies
have been concurrently developing (Koschke
et al. 2014), and are expected to strengthen
participatory spatial planning; important
among these has been the transformation of
conventional mapping and GIS tools into
Participatory GIS (PGIS - Jankowski & Ny-
erges 2001, First et al. 2010b, 2012, 2013,
Gebel et al. 2012, Lorz et al. 2013, Koschke
etal. 2014).

Determining how spatial information can
be included in planning processes is a cru-
cial step for achieving effective and durable
results and for making decisions that are
widely accepted by the involved stakehol-
ders. A crucial objective of participatory ap-
proaches is the exchange of information
among stakeholders (Joerim et al. 2009,
Konig et al. 2013), and recent studies have
defined some criteria that participatory me-
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thods handling spatial information should
meet (McCall & Dunn 2012, Carver et al.
2001). These criteria include the inclusion of
social and local spatial knowledge in PGIS,
the consideration of equity in stakeholders’
representative competency, the feasibility of
the used methods, transparency in data hand-
ling and processing, and the accessibility of
the achieved results (McCall 2003, McCall
& Dunn 2012). If it is not possible to meet
all the aforementioned criteria, the particular
planning process under examination, the lo-
cal conditions and the numbers and types of
stakeholders will be discriminating factors
for the choice of one criterion over another.
With this special issue, we aim to provide
new insights into selected studies that ad-
dress the potential and challenges of stake-
holder participation and spatial planning in
trans-disciplinary land use science under dif-
ferent contexts. The papers in this issue seek
to provide reflections and to illuminate the
roles played by spatial information and sta-
keholder participation in land-use planning
processes for socio-ecological systems, pro-
viding examples of operational methods and
approaches that have been tested and applied
in integrated land-use planning in different
contexts with regards to scale, applications
and geographical areas. Some of the papers
were presented at the “2™ RegioResources
21” conference, held in May 2012 in Dres-
den (Germany). RegioResources21 confer-
ences have been organized each year since
2001 by the European Land-Use Institute
and have established a permanent cross-di-
sciplinary dialogue on the sustainable provi-
sion of natural resources at regional and ur-
ban scales.

Structure and content of the Issue

The papers published in this Collection ad-
dress three major thematic blocks: (1) the
use of spatial information; (2) the transfer of
information among stakeholders; and (3) the
communication of scientific knowledge and
decisions.

Use of spatial information

The first block addresses how spatial infor-
mation might be used to support planning
processes and decisions on various scales
and in different contexts. The paper by Pet-
zold et al. (2014) addresses short rotation
coppice (SRC) plantations as part of green
energy concept in Saxony, Germany and em-
phasizes the need to implement ecosystem
services provided by SRC in land-use plan-
ning. The study addresses the considerable
biomass potential of SRC and the related
synergy effects for soil protection and nature
conservation. The authors see a further need
to focus on local to regional scales by con-
sidering stakeholder knowledge and to in-
clude other ecosystem services related to soil
and water issues. The contribution by Gebel

et al. (2014) addresses the simulation and vi-
sualization of the effects of land manage-
ment and climatic frame conditions on water
supplies in the Miyun catchment, China. The
study addresses the generation of primary
data from monitoring sites and the use of a
Web-GIS modeling tool. This approach
helps to understand and represent the actual
processes in the Miyun catchment as well as
to visualize the effects of land-use on water
resources and thus provides a base for plan-
ning decisions. Zhen et al. (2014) focus on
the contributions of future land-use to food
security scenarios in the Guyuan district,
China. The study predicts land-use changes
and their potential impacts on regional food
security under the influence of a land con-
version program to convert agricultural land
to conservation uses. By developing diffe-
rent scenarios, various driving forces were
identified, and a “dynamics of land systems”
model was used to simulate changes in land
use based on the driving mechanisms. The
authors emphasize the need for future land-
use decisions to carefully consider the balan-
ce between land resource conservation, agri-
cultural production, and urban expansion.
The paper by Martinico et al. (2014) focuses
on the importance of urban green spaces for
the provision of ecosystem services. The au-
thors develop a strategy for Green Oriented
Urban Development (GOUD) that has been
applied for the Master Plan of Catania, Italy.
The strategy includes a limited amount of
developments as well as new green spaces in
selected areas of the municipality through
the transfer of property and development
rights between the municipality and develo-
pers. This approach to urban development
will enhance the provision of ecosystem ser-
vices, especially cultural services, regulating
services and provisioning services, such as
urban agricultural products at reduced cost
for the municipal administration.

Transfer of information among
stakeholders

A major problem in planning is to share in-
formation among trans-disciplinary groups
of stakeholders and decision makers evenly
in order to achieve an adequate level/com-
mon understanding of knowledge. The paper
by Spyra (2014) reports results from a study
of the land-use strategies of three Czech-Po-
lish Euro regions. The results of this study
show that land-use strategies should reflect
such aspects as the further development of
the cross-border region and should include a
combination of economic and environmental
issues. The author indicates that there are
several threats to the implementation of
land-use strategies, such as a lack of enthu-
siasm among Euroregion members, the limi-
tations of the 2014-2020 budget of the Euro-
pean Union and difficulties in achieving a
mutual Czech-Polish goal. In a study from

Inner Mongolia, Ko6nig et al. (2014) looked
at the acceptance and reflection of research
topics on multifunctional land-use by local
stakeholders. The most important land-use
functions and services from a local stakehol-
der perspective were identified during a local
workshop and compared to land-related re-
search topics addressed in the scientific lite-
rature analyzed in an empirical study. The
principal outcome is that stakeholders are
mainly interested in social land-use func-
tions, such as the provision of work, as well
as environmental land-use functions and the
maintenance of key ecosystem processes. In
contrast, the research topics addressed in the
scientific literature were primarily concerned
with biophysical research issues (e.g., water
and soil). Future research that can contribute
to local policy making with the aim of mee-
ting the objectives of a multifunctional land-
use concept is urgently needed. Public par-
ticipation as part of sustainable forestry is in-
vestigated by Sarvasova et al. (2014) in Slo-
vakia. The purpose of their paper is to eva-
luate participatory approaches in the formu-
lation processes of forest strategic docu-
ments and forest management plans in Slo-
vakia. The empirical findings from forest au-
thorities’ data show that participation is still
very formal. The most common actors are
public authorities represented by their offi-
cial representatives, and the most active ac-
tors besides forest owners or managers are
environmental interest groups. To strengthen
the participatory process in sustainable fore-
stry planning, not only changes in legislation
are needed but also an increase in public
awareness concerning the significance of fo-
restry resources.

Communication of scientific knowledge
and decisions

The final topic is the communication of
scientific knowledge and decisions about
land-use planning to stakeholders. Boll et al.
(2014) use the example of the introduction
of dendromass use in the Hamburg Metro-
politan Region, Germany and the reaction of
dwellers to potential landscape changes in
recreation areas. In the context of the pro-
duction of biofuels, the question concerns
how people perceive landscape changes and
if those perceptions are influenced by the
landscape itself. A survey of urban residents
in the city of Hamburg showed that people
rated changes significantly differently depen-
ding on the specific landscape type of the
recreation areas. The authors recommend
that the landscape character and the cultiva-
tion system be considered in the assessment
and determination of potential short rotation
coppice production sites. This may conside-
rably increase the acceptability of dendro-
mass cultivation for energy purposes. War-
ren-Kretzschmar & von Haaren (2014) ana-
lyze the communication of planning deci-
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sions using a landscape visualization ap-
proach to support participatory environmen-
tal planning at different spatial scales and
decision levels from the international to the
farm level. How visualization can support
participation in the planning process at the
municipal level is examined in this paper by
drawing on the findings of the Interactive
Landscape Plan (IALP) Koenigslutter, Ger-
many regarding the preferences and reac-
tions of citizens to visualizations used in the
landscape planning process at the local deci-
sion level. The general findings at the mu-
nicipal level show that visualization can im-
prove participation by providing participants
with a common image of the planning pro-
posals for discussion and collaborative deci-
sion making. Visualization techniques might
enable farmers to understand the impacts of
land-use changes at the landscape scale.

Reflecting on needs for integrated
tools and actionable results

A relevant challenge in planning processes
is to make decisions on land-use by policy
makers more effective and actionable. This
issue partially concerns the way decisions
have been communicated and the extent to
which stakeholders have been involved.
Palmer (2012) argues that the communica-
tion of scientific knowledge is not sufficient
to produce actionable outcomes because this
knowledge might not be what is needed or
not be in a form that is usable by policy
makers.

However, fostering interdisciplinary colla-
borations between natural scientists from
different fields or structuring studies with the
goal of solving defined socio-environmental
problems instead of studying the processes
that cause them might not be sufficient. Each
geographical context is irreducible and pecu-
liar and has its own social, ecological and
political environment; this makes it very
challenging, if not unrealistic or even uto-
pian, to provide worldwide indications for
achieving more actionable results in plan-
ning processes. However, some suggestions
can be summarized from the papers of this
special issue for different planning sectors:
the diverse nature of the papers provides
original perspectives on how geo-informa-
tion can be structured, used and communi-
cated by/among different actors for land
planning processes, creating more actionable
scientific knowledge and related effective
decision making.

In this issue, we propose a framework that
consists of three main sections: (1) the use of
spatial information; (2) the exchange of in-
formation among stakeholders; and (3) the
communication of scientific findings to deci-
sion makers.

The use of spatial data and qualitative in-
formation can be used to visualize planning
processes at different spatial scales, which

Spatial information and participation in socio-ecological systems

helps to reveal the potential impacts of pol-
icy measures and to support the effective im-
plementation of land use strategies (Petzold
et al. 2014, Gebel et al. 2014, Zhen et al.
2014, Martinico et al. 2014).

Involving stakeholders in planning pro-
cesses requires participatory and transdisci-
plinary methods that build a common ground
of understanding while considering local
perceptions and implicit knowledge to ensu-
re an effective and accepted outcome from
the planning process (Spyra 2014, Konig et
al. 2014, SarvaSova et al. 2014).

The use of scientific knowledge in support
of evidence-based decisions requires ade-
quate techniques to bring together the stake-
holder-science-policy interface, for which a
clear understanding of stakeholder percep-
tions and the actionable communication of
key findings using, for example, visualiza-
tion techniques, is advantageous (see Boll et
al. 2014, Warren-Kretzschmar & von Haaren
2014).

We conclude that effective land-use plan-
ning should consider participatory and stake-
holder based methods that capture local per-
ceptions and should make use of analytical
methods and visualization techniques for
communicating key findings along the stake-
holder-science-policy interface. Ultimately,
there will be no single method or approach
that addresses all the interdependencies of a
complex socio-ecological system.
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