
G
LP

N
EW

S 
 | 

 A
P

R
IL

 2
01

5

1

NEWSLETTER
OF THE GLOBAL
LAND PROJECT
GLP - A joint research project 
of IGBP & Future Earth ISSUE Nº 11  |  APRIL 2015

11

PERSPECTIVE

Co-design and 
co-production 
of knowledge 
in land system 
science

Contributing to a more sustainable world 
requires more integrated and socially 
relevant science. This is especially true 
for land systems. How can academics 
and non-academics interact to produce 
joint knowledge on the land? This issue 
presents some experiences of co-design 
and co-production of knowledge related 
with land systems.

ISSN 2316-3747



G
LP

N
EW

S 
 | 

 A
P

R
IL

 2
01

5

2

International Project 
Office - GLP IPO

National Institute for 
Space Research - INPE 

Earth System Science Centre - CCST 

Av. dos Astronautas, 1758 
CCST Building, 1st Floor, Room 22
Jd. Granja - 12227-010 
São José dos Campos
São Paulo - Brazil 

Office phone: +55 12 3208 7938 

www.globallandproject.org

Dr. Jean Pierre Henry 
Balbaud Ometto
INPE Liason Researcher

Office phone: +55 12 32087903

Dr. Sébastien Boillat
Executive Officer

Office phone: +55 12 3208 7931

Dr. Fabiano Micheletto Scarpa
Project Officer

Office phone: +55 12 3208 7942

Scientific Steering Committee – SSC
Peter Verburg (Chair of GLP, 2011-2015)
Institute for Environmental Studies - VU University Amsterdam
De Boelelaan 1087 - 1081 HV Amsterdam - Netherlands
Email: peter.verburg@ivm.vu.nl

Roy Rinku Chowdburry
Department of Geography - Indiana University (IN)
Student Building 120 - 701 E. Kirkwood Ave. - Bloomington, IN 47405
United States of America 
Email: rroychow@indiana.edu

Patrick Meyfroidt
SST/ELI - Earth and Life Institute (ELI) - ELIC - Earth & Climate (ELIC) - Université Catholique de 
Louvain (UCL)
ELIC - Place Louis Pasteur 3 bte - L4.03.08 à 1348 Louvain-la-Neuve - Belgium
Email: patrick.meyfroidt@uclouvain.be

Allison M. Thomson
Science and Research Director
Field to Market, The Alliance for Sustainable Agriculture
777 North Capitol Street, NE, Suite 803
Washington, DC 20002
Email: athomson@fieldtomarket.org

Souleymane Konaté
IUCN –Central and West Africa - University of Abobo-Adjame
UFR-SN/CRE, 02 BP 801 Abidjan 02, Côte d’Ivoire - Ivory Coast
Email: skonate2@yahoo.fr

Karlheinz Erb
Institute for Social Ecology - University of Klagenfurt
Schottenfeldgasse 29/5t - A-1070 Vienna - Austria
Email: karlheinz.erb@aau.at

Nancy Golubiewski
Land Use Carbon Analysis System (LUCAS) - Ministry for the Environment – Manatu Mo Te Taiao
23 Kate Sheppard Place, PO Box 10362, Wellington 6143 - New Zeland
Email: golubiewskiN@gmail.com

Jonathan Morgan Grove 
Northern Research Station - USDA Forest Service
5200 Westland Blvd. TRC 171 - MD 21227, Baltimore - United States of America
Email: mgrove@fs.fed.us

Andreas Heinimann
Centre for Development and Environment - University of Berne
Hallerstrasse 10, 3012 Bern, Switzerland
Email: andreas.heinimann@cde.unibe.ch

Harini Nagendra
Azim Premi University - PES Institute of Technology Campus
Electronics City, Hosur Road, Bangalore - India
Email: harini.nagendra@apu.edu.in

Erle C. Ellis
Dept. of Geography & Environmental Systems - University of Maryland
1000 Hilltop Circle, Baltimore, MD 21250 - United States of America
Email: ece@umbc.edu

Lin Zhen
Institute of Geographic Science and Natural Resources Research, Chinese - Academy of Sciences
Deputy Director of Research Unit for Resource Ecology and Biomass Resources
11A Datun Road, Chaoyang District, Beijing 100101- PR China
Email: zhenl@igsnrr.ac.cn, linlinzhen@yahoo.com

Neville D. Crossman 
Senior Research Scientist, Team Leader, CSIRO Ecosystem Sciences
CSIRO Ecosystem Sciences, Private Bag 2, Glen Osmond, SA, 5064 - Australia
Email: neville.crossman@csiro.au

Ole Mertz
Department of Geography and Geology, University of Copenhagen, Oster 
Voldgade 10, 1350 Copenhagen K. - Denmark
Email: om@geo.ku.dk

Patrick H. Hostert
Head of Geomatics Lab, Deputy Director of Geography Department
Humboldt-Universität zu Berlin, Geography Department / Geomatics Lab
Unter den Linden 6, 10099 Berlin - Germany
Email: patrick.hostert@geo.hu-berlin.de

Héctor Ricardo Grau
Instituto de Ecología Regional - Universidad Nacional de Tucumán-CONICET
Casilla de Correo 34, (4107) Yerba Buena, Tucumán - Argentina
Email: chilograu@gmail.com

11

Coverpage

Rural builders in Waka Playa, 
Bolivia
Photo by Sébastien Boillat

GLP News is a newsletter of 
the Global Land Project

Editors:
Sébastien Boillat

Fabiano Micheletto Scarpa

Peter Verburg

Jean Pierre Henry 
Balbaud Ometto



G
LP

N
EW

S 
 | 

 A
P

R
IL

 2
01

5

3

It is likely that the 2015 will be a key year for global 
development and sustainability. While the target date of the 
Millennium Development Goals (MDGs) expires with mixed 
results, the UN General Assembly will meet in September 
this year to adopt the post-2015 development agenda. In 
this framework, a process to develop a set of Sustainable 
Development Goals (SDGs) has been launched at the 
United Nations Conference on Sustainable Development 
that took place in the city of Rio de Janeiro from 20-22 
June 2012  (Rio +20), with the expectation that SDGs will 
become operational after 2015. A key milestone of this 
year will also be the 21st session of the Conference of the 
Parties to the UNFCCC that will happen in December in 
Paris, with the hope of reaching a new agreement in order 
to avoid the most severe consequences of anthropogenic 
global warming.

The sustainability research community is taking an active 
part in contributing to achieve these challenging goals. 
Successful endeavors will require the integration of natural 
and social sciences and the integration between science 
and society (Pahl-Wostl et al. 2013) in developing solutions 
towards a more sustainable world ensuring both the 
protection of natural resources as well as a just and balanced 
society. In other words there is a need for a new generation 
of interdisciplinary and transdisciplinary scientists to achieve 
these objectives.

As we write these lines, we are pleased to announce that 
GLP has now been officially endorsed by the Future Earth 
global research platform.  Launched in June 2012 at Rio+20, 
Future Earth is taking a strong commitment in performing 
a new form of science: more integrated, more socially 
relevant, working in partnership with society and decision-
makers. As outlined in its 2025 Vision document, Future 
Earth has put co-design and co-production of solutions-
oriented science at the core of its methodological approach. 
This includes aspiring to be a globally recognized model 
for engaged research committed to maximizing impact, 
supporting interdisciplinary and transdisciplinary research, 
fostering science-society collaborations and sharing data 
(Future Earth 2014).

The Global Land Project (GLP) is in an excellent position to 
contribute to these ambitious aspirations. Established as a 
research project under the umbrella of both International 
Geosphere Biosphere Programme (IGBP) and International 
Human Dimensions Programme (IHDP), GLP has a long 
tradition of performing interdisciplinary research at the 
interface of natural and social science. GLP also highly 
contributed to the emergence of the promising concept of 
land system science, defined as a “separate, interdisciplinary, 
research field engaging scientists across the social, 
economic, geographical and natural sciences” (Verburg et al. 
2013: 434).

These aspects make GLP and its components strongly 
interdisciplinary, but we also believe that land system 
science is a transdisciplinary field. Land systems, natural, 
rural or urban, are experienced first-hand in daily interaction 
by most people on earth. They are also multifunctional and 
reflect people’s aspirations, values and power relationships. 
When they perform their research, land system scientists are 
in continuous collaboration not only with land users, but also 
with local, national and international political and economic 

EDITORIAL
decision makers. All these actors contribute to defining 
how we interact with the land and how we manage 
ecosystems and other natural resources. In turn, these 
interactions define our cultural identity and the political 
and economic structure of our societies. How we treat the 
Land is a reflection of ourselves.

Several concepts have emerged to define and characterize 
science produced in interaction with society. A well-known 
concept in the European context is transdisciplinarity, 
which has been defined as “research that addresses 
the knowledge demands for societal problems solving 
regarding complex social concerns” (Hirsch Hadorn et 
al. 2006: 122). Transdisciplinarity might have a different 
meaning in the American context, with some authors using 
the concept to describe collaborative science involving 
several disciplines, which is more similar to the concept of 
interdisciplinarity (Zscheischler and Rogga 2015). Another 
used concept is “Mode 2” knowledge production, which 
emphasizes the production of “socially robust” applied 
knowledge (Nowotny et al. 2001).

In this issue of GLP newsletter, we use a more general 
concept of “co-production of knowledge”, which we 
understand as the generation of new knowledge involving 
both academics and non-academics in a strongly interactive 
way, so that “the research process requires starts forms 
of knowledge and expertise that cannot be supplied by 
the researchers alone” (Robinson and Tansey, 2006:159). 
Privileging this concept does not mean dismissing the 
others, which might be used somewhat interchangeably 
by researchers, including the perspectives featured in this 
newsletter.

Involving stakeholders in research processes is time and 
budget consuming and often a challenging task when 
their views on how to interact with the environment highly 
diverge. What are then, the advantages of co-producing 
knowledge? On the one hand, reaching sustainable 
development faces trade-offs and involves normative 
opinions and values. Scientists alone cannot provide the 
answer on how to reach sustainability. In this context, 
co-production encourages better adapted and accepted 
solutions, responds better to societal demands and help 
prevent conflicts. On the other hand, environmental 
systems are bounded to society as part of social-
ecological systems, which are complex and characterized 
by uncertainties. Because there are potentially infinite 
variables to describe a system, choosing them is also a 
normative decision. Co-production can provide clues on 
how to deal with complexity and produce context-relevant 
knowledge. A key aspect is integrating local knowledge, 
which is often holistic, oriented at practice and generated 
through long-term interactions.

We are pleased to present a series of practical experiences 
on co-production of knowledge in the context of land 
system science. As a perspective article, the text written by 
Jonathan Morgan Grove, Rinku Roy Chowdhury and Daniel 
Childers, uses results from the U.S. long term ecological 
(LTER) network experience to elaborate a dynamic 
framework for linking decisions and science. LTER projects 
were characterized by the production of long-term data 
that are accessible for anyone to use, and a cyclic process of 
“social-ecological experiments” including several feedback 
loops involving scientists and stakeholders. They observed 
that this process could be characterized as “use-inspired 
basic research” (Stokes, 1997), which consist in “enhancing 

Land system science at the interface 
of science and society
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fundamental knowledge while also addressing a practical 
concern”. On the basis of this observation, they show that 
sustainability and resilience are open-ended, continuous 
processes of social learning, making the distinction 
between basic and applied research a false dichotomy.

Information technology is the most prominent innovation 
of the last decades. It includes the development of 
computerized and networked interactive tools, which 
can boost co-production of knowledge on land systems. 
Susanne Frank and colleagues brought together a series 
of interactive tools for participatory landscape assessment 
and planning under the RegioPower platform, and tested 
them in four European countries. The approach proved to 
be especially successful to bring together economic and 
non-economic land and forest users to identify important 
ecosystem services and their relevancy. Interactive tools 
can also foster innovation. MS Srinivasan and colleagues 
from New Zealand implemented a co-innovation 
approach to promote efficient water use at farm scale. 
Farmers collected data on water use and combined 
weather forecasts to design solutions to improve water 
use. Researchers acted as “innovation brokers”, enabling 
knowledge transfer among diverse interest groups.

In developing countries, environmental data access 
is often a challenge. Two contributions highlight the 
crucial importance of sharing environmental data. In 
Ivory Coast, Pauline A. Dibi Kangah and Moussa Koné 
show that disaggregated data on climate change impacts 
are extremely scarce, while farmers rely on their local 
knowledge to adapt to climate change. They highlight 
the potential to make both knowledge systems interact, 
which has not happened yet. In Bolivia, disaggregated 
environmental data exist, but have been produced by 
dispersed development projects that were limited in 
time and unequally distributed throughout the country’s 
territory. Louca Lerch and Fernando Molina show how 
the implementation of a Spatial Data Infrastructure can 
overcome these limitations and open up wide participation 
to generate new knowledge.

Three case studies take us into rural Southeast Asia. 
Christoph Görg and colleagues address the challenge 
of co-producing knowledge beyond the local scale. By 
highlighting lessons learned from the LEGATO project on 
irrigated rice landscapes in six countries, they established 
criteria of social relevance, including communication skills of 
researchers, a step-wise approach, adequate compensation 
of stakeholder for their efforts, and the need to include co-
design in evaluation criteria used by donors. In Thailand and 
Laos, Claire Lajaunie and Serge Morand used participatory 
methods from land system science to perform health 
impact assessments at community level. Their approach 
enabled to find collective solutions to health hazards 
linked with pesticide use, as well as rodent-borne diseases, 
and set up standards to replicate the process. Ole Mertz 
and colleagues analyze the potential impacts of REDD+ 
in Southeast Asian landscapes characterized by the co-
existence of mature and degraded forests with agriculture 
and other land uses. They highlight the importance of 
performing multi-scale monitoring of forests integrating 
local knowledge; combine state and community control, 
and take into account carbon stocks in mosaic landscapes 
and degraded forests.

In the same region, Aliyu Salisu Barau from Malaysia works 
in an urban context. He engaged academics, policy makers, 
civil society groups and local communities to address 
the implications of urban landscape fragmentation, 
setting socially robust bases to mitigate its negative 

effects. Finally, Ana Paula Dutra Aguiar from Brazil elaborated 
participatory scenarios on the future of Brazilian Amazon at 
both local and national scale. She shows us that co-production 
of knowledge can take a prospective approach and can be used 
to project future development with social consensus. She also 
shows that normative approaches of environmental scenarios 
can provide a substantial methodological contribution to co-
production of knowledge on land systems.

We hope that you will enjoy as much as us traveling through 
this colorful collection of promising experiences of fruitful 
collaborations, constructive interactions and mutual learning, 
that make us more diverse, more human and more aware of 
our bonds with the Land. We wish you a good reading and we 
look forward to your future interactions and contributions to 
the GLP community.

Sébastien Boillat and Fabiano Micheletto Scarpa

Sincerely,

Dr. Fabiano Micheletto Scarpa
Project Officer of the IGBP/Future Earth 
Global Land Project (GLP)

Dr. Sébastien Boillat
Executive Officer of the IGBP/ Future Earth 
Global Land Project (GLP)
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Co-Design, Co-Production, and 
Dissemination of Social-Ecological 
Knowledge to Promote Sustainability 
and Resilience:

Abstract

To promote sustainability and resilience, the role 
of co-design, co-production, and dissemination of 
social-ecological knowledge is of growing interest 
and importance.  Although the antecedents for 
this approach are decades old, the integration 
of science and practice to advance sustainability 
and resilience is different from earlier approaches 
in several ways. In this paper, we discuss new 
requirements and possibilities for co-design, co-
production, and dissemination of social-ecological 
research to promote sustainability and resilience.  
While new technologies are part of the solution, 
traditional approaches remain important.  Using 
our urban experiences from the U.S. long term 
ecological (LTER) network, we describe a dynamic 
framework for linking decisions and science.  This 
framework, coupled with a user defined, theory 
based approach to science, can be instrumental 
to advance both practice and science. 

Introduction

The role of co-design, co-production, and 
dissemination of social-ecological knowledge to 
promote sustainability and resilience is of growing 
interest and importance (Craglia et al. 2012; 
Cornell et al. 2013; Mauser et al. 2013; Childers et 
al., in review).  The antecedents for this approach 
are decades old and can be found in participatory 
action research projects ranging from agriculture 
and forestry to industrial production (Cernea 
1991; Whyte 1991).  However, the integration 
of science and practice to advance sustainability 
and resilience is different from these earlier 
antecedents in several ways.  The potential number 
of science disciplines required is much larger. The 
diversity and number of potential actors from 
government, business, and civil society sectors 
is greater. The technological infrastructures 
to facilitate co-design, co-production, and 
dissemination of social-ecological knowledge 
have radically changed, with the advent of and 
increasing access to diverse digital data, the 
internet, and its associated technologies.  The 
social relationships connecting distant sectors 
and actors in the current era of globalization are 

ever more complex and dynamic. Finally, the need 
to address sustainability and resilience involves 
numerous scales—from household to global—
and may be one of the defining issues for this 
century.

Some things have not changed since the 
emergence of participatory action research 
approaches.  For the most part, and we stress 
here for the most part, current science is still 
organized in a somewhat closed system: organized 
and segregated by disciplines; self-regulated 
and autonomously-set research agendas; and 
substantially detached from society, politics, and 
the media (Cornell et al. 2013).  Often, science 
is practiced as though scientists are the active 
producers of knowledge and society is the passive 
recipient (Mauser et al. 2013).  Formidable barriers 
remain to practicing interdisciplinary research 
among the physical, biological, and social sciences 
and the humanities.  Furthermore, applied and 
user-engaged research is frequently perceived 
by scientists and academia to be of lower value 
and status than basic research (Cornell et al. 2013; 
Pahl-Wostl et al. 2013).  Thus, to a large extent, 
old knowledge systems and cultures are still being 
deployed to address new and emerging social and 
environmental challenges to sustainability and 
resilience (Cornell et al. 2013).

The rationale for and potential benefits of co-
design, co-production, and dissemination of 
social-ecological knowledge is much broader 
than the advancement of applied science.  The 
broader goal is to advance knowledge systems, 
where knowledge systems are made up of actors, 
practices, institutions, and networks to produce, 
share, and use knowledge.  In the context of 
societal goals to promote sustainability and 
resilience, social-ecological knowledge systems 
are  “… networks of actors connected by social 
relationships, formal or informal, that dynamically 
combine knowing, doing, and learning to 
bring about specific actions for sustainable 
development” (van Kerhoff, and Szlezak, 2010, 
cited in Cornell et al. 2013:62). 

Scientists and practitioners are among the critical 
actors in knowledge systems.  To promote mutual 
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learning among scientists and practitioners, 
it is necessary to develop mechanisms for the 
sustained exchange and integration of different 
disciplinary and non-academic knowledges (Brandt 
2013).  These mechanisms are relevant to two 
perspectives on sustainability.  One perspective 
suggests that sustainability and resilience are 
conceived of in terms of social-ecological limits, 
boundaries, and thresholds (Rockstrom et al., 
2009).  A second and complementary perspective 
views sustainability and resilience not as states but 
as open-ended processes of social learning in which 
a new balance is continually being sought among 
multiple social, economic, and environmental 
challenges and goals. (Cornell et al. 2013).   With 
this emphasis on social learning, we view the 
distinction between basic and applied science to 
be a false dichotomy, ignoring the pressing need 
for science that is at once theory-based and user-
defined (Stokes 1997, Grove et al. 2015).

In the following sections, we use three sites 
from the U.S. Long Term Ecological Research 
(LTER) network to illustrate our experiences with 
building knowledge systems based on co-design, 
co-production, and dissemination to advance 
sustainability and resilience. First, we provide a 
brief background to the LTER network and our 
individual LTER projects, and its implications for 
the co-design, co-production, and dissemination 
of knowledge.  Second, we propose a dynamic 
framework linking science and practice.  Third, 
we describe key practices that have emerged 
for knowledge dissemination.  We conclude by 
discussing future needs and directions.

What are LTER projects?

The long-term ecological research (LTER) program 
and projects have been funded by the National 
Science Foundation since 1980 (Hobbie et al. 
2003).  The LTER network in the United States 
is made up of 25 sites representing a diversity 
of ecosystem and landscape types, climates, 
land uses, and degrees and histories of human 
influence.  LTER projects are funded in six-year 
funding cycles and are expected to focus on 
fundamental ecological research questions that 
cannot be answered without long-term data.  
A key feature of LTERs is their long-term data, 
which are required to be accessible for anyone 
to use and, with the advent of the Internet 
and associated technologies, discoverable and 
downloadable through internet searches. 

A considerable proportion of LTER research is 
conducted on public or university lands where 
active human presence, “imprint,” or access can 
be limited.  However, several LTER programs 
focus their research on places where people 
live, own land, and actively manage diverse 
land uses.  Examples of LTER sites that have a 
dominant anthropogenic and urban component 

include the Baltimore Ecosystem Study (BES), 
Central Arizona-Phoenix (CAP), and Florida 
Coastal Everglades (FCE) LTERs.  In essence, these 
LTERs are embedded in the social-ecological 
systems of their study regions and their research 
pursues social-ecological questions, data, and 
knowledge.  BES, CAP, and FCE interact with 
multiple and diverse stakeholders from public, 
civil society, and business sectors on questions 
as diverse as ecological restoration; farmer, 
rancher and residential owners’ land use, values 
and aspirations; municipal and other governing 
bodies’ climate adaptation and resilience 
actions; greenspace management, real estate 
development and land use planning, and 
hydrological/watershed conservation. 

These three LTER programs are well suited for the 
co-design, co-production, and dissemination of 
science for several reasons.  We have developed 
durable and productive relationships in these 
three locations because of the stability of long-
term funding and the relevance of our science 
to pressing societal questions and interests in 
our research locations.  In addition, although 
we collect long-term data, we often need 
to integrate those data with additional data 
collected by other actors within our region to 
answer key social-ecological questions about 
sustainability and resilience (Grove et al. 2013).  
Our partners are involved with a variety of 
policy, planning, and management activities to 
advance local sustainability.  These activities can 
be treated as social-ecological “experiments” 
for which we have skills and capacities to assist 
with monitoring and assessment through the 
identification of questions, collection and analysis 
of data, and collective evaluation of results (Hager 
2013).  Given the LTER emphasis on making data 
discoverable and accessible, our LTERs are oriented 
towards dissemination of knowledge.  Finally, we 
recognize and continually invest in transforming 
our science and practices to promote co-design, 
co-production, and dissemination of science so 
that we are engaged in both the study of and the 
study for social-ecological systems (Childers et 
al. 2014; in review).  In the next two sections, we 
share some of the key experiences and insights 
that have emerged through our science and 
practice over the past decade.

Idealized model for co-design and co-
production

Our experiences at BES, CAP, and FCE suggest 
that there can be exchanges and partnerships 
between decision-makers and scientists that 
help practitioners address the sustainability 
challenges they face and to build a more general 
understanding of social-ecological systems (figure 
1).  Our generic illustration begins with separate 
disciplines in traditional ecology, social, behavioral, 
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and economic sciences engaging in research 
relevant to a management or policy concern.  A 
management or policy action (Action1+x) may 
result from this research-policy engagement.  
Management also entails monitoring the action-
outcome to evaluate whether the desired result 
was achieved, or to address dynamic management 
goals.  At the same time, LTER science has come 
to recognize that ecosystems and ecological 
processes are fundamentally enmeshed within 
management and policy actions, requiring a 
more interdisciplinary approach to ecology that 
includes social, behavioral and economic sciences 
and, increasingly, concerns and insights from 

Figure 1. Dynamic feedbacks between decision-making and science.

A number of lessons have emerged from our 
application of this framework at BES, CAP, and 
FCE.  Scientists involved in these decision/science 
cycles need to be aware of and concerned with 
both policy and management relevant products 
as well as basic scientific theories and methods.  
Knowledge integration and mutual learning are 
the goals of each co-production cycle.  Different 
types of learning may be involved in a decision/
science cycle (Pahl-Wostl et al. 2013). “Single-loop” 
learning is evident when incremental improvement 
in actions occurs without questioning underlying 
assumptions.  “Double-loop learning” arises 
when assumptions such as cause-and-effect or 
trade-off relationships are evaluated within a 
value-normative framework.  Finally, “triple-loop 
learning” occurs when underlying values, beliefs, 
and world views begin to be rethought and 
challenged. (Pahl-Wostl et al. 2013).  This triple-
loop learning is most likely to emerge over several 
decision/science cycles, facilitated through the 
development of trust and the durable, long-term 
relationships we noted earlier.

The “management concerns” box that we include 
in our diagram is associated with diverse actors, 
institutions, and networks from the public, 
business, and civic society sectors.  Over time, 

the humanities.  This interdisciplinary approach 
has been labeled social ecology (Burch and 
Deluca 1984; Machlis et al. 1997).  The resulting 
interaction and partnership between decision-
making and social ecology is then available to 
jointly evaluate subsequent decision-making 
concerns over time (Actions1+x).  The following 
phases and opportunities of co-design and 
co-production of knowledge characterize the 
cycle: (1) identifying and framing questions; (2) 
collecting and analyzing data; (3) interpreting 
results; (4) disseminating and applying findings, 
and; (5) identifying new questions.

the implementation of our decision/science 
framework has strengthened our networks 
by enhancing collaboration and coordination 
among a diversity of actors and researchers.  
Collaborations among decision-makers and 
scientists have enhanced flows of information 
and improved the legitimacy, ownership, and 
accountability of management concerns, actions, 
solutions, and science (re: Cornell et al. 2013; 
Mauser et al. 2013).

Co-Production, Co-Design and False 
Dichotomies

The dynamic feedbacks between decision-making 
and science in Figure 1 illustrate the potential 
for advancing both scientific and practitioner 
understanding of social-ecological systems.  
But what kind of science is most likely to be 
advanced?  One perspective is to think of science 
as either basic or applied. Given the potential for 
dynamic connections between decision-makers 
and scientists, we suggest that this is a false 
dichotomy that is revealed in what Stokes (1997) 
calls “Pasteur’s quadrant” (figure 2).  Three of 
these quadrants are of particular interest for 
interdisciplinary science.  The two most familiar 
quadrants may be the first and third.  Stokes 
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defines the first quadrant, “pure basic research,” 
where science is performed without concern for 
practical ends. This quadrant is labeled “Bohr’s 
quadrant,” after the physicist Niels Bohr’s “pure” 
scientific pursuit of a structural understanding 
of the atom.  In this quadrant scientists work 
to understand physical, biological, and social 
theories and laws that advance our fundamental 
understanding of the world.  For instance, 
social-ecological systems may be examined 
to understand the effects of altered climates, 
organismal components, substrates, and 
landforms, or changes in livelihoods and lifestyles 
on consumption, social institutions, identity, 
and status. The third quadrant, “pure applied 
research,” is defined as science performed to solve 
a social problem without regard for advancing 
fundamental theory or scientific knowledge. 
Stokes labeled this “Edison’s quadrant” after 
the inventor Thomas Edison who was more 
concerned with practical scientific questions than 
with the underlying theoretical implications of 
his discoveries and inventions.  In this quadrant, 
scientists might work to develop solutions to 

specific problems, such as bio-retention systems 
for removing pollutants from stormwater or social 
marketing to increase household participation 
in sustainability programs.  Stokes defines the 
second quadrant, “use-inspired basic research,” 
as science designed to enhance fundamental 
knowledge while also addressing a practical 
concern. This quadrant is labeled “Pasteur’s 
quadrant” because biologist Louis Pasteur’s work 
on immunology and vaccination both advanced 
our fundamental understanding of biology and 
saved countless lives.  In this quadrant, scientists 
work to both advance scientific theories and 
methods while addressing practical problems.  For 
example, how do households’ locational choices 
affect ecosystem services and vulnerability to 
climate change, or how do ecological structures 
and social institutions interact over the long term 
to affect urban resilience and sustainability? While 
some of our LTER work can be located in each of 
these three quadrants, most of our research likely 
resides in this second, use-inspired basic research 
quadrant.

Figure 2. Stokes categorizes three different types of research. Most research associated with our work in BES, CAP, and FCE would be 
located in Pasteur’s quadrant: use-inspired basic research (Adapted from Stokes (1997).

Facilitating the dissemination 
of knowledge: distribution and 
communication

Dissemination of information and knowledge 
has emerged as an important facet of the 
decision/science collaboration.  Through BES, 
CAP, and FCE, we have learned that there are 
certain requirements for dissemination.  The 
dissemination process and knowledge both need 
to be credible, substantive, influential, useful, 
timely, inclusive, and efficient (re: Cash et al. 
2003).  Effective dissemination of knowledge is 
a two-way process. It improves the consideration 
and incorporation of science into decision-making, 
and also improves research by providing scientists 
with new feedbacks from diverse sectors, 
which can provide novel insights and access to 
questions, data, analysis, and interpretations that 

would otherwise not be available to scientists. 

We have found that multiple, interdependent, 
and sometimes redundant pathways are 
often necessary to promote decision-science 
dissemination.  To better understand the network 
flows of information at BES, we have inventoried 
and mapped the actors in the city in terms 
of who they work with and where they work 
(figure 3).  This enables us to examine network 
members, connections and nodes, and actors 
and places that need to be better represented 
and more involved.  This is particular relevant to 
a more socially engaged, ethical, and  normative 
science that can meaningfully contribute to 
investigating the ecological implications of social 
marginalization and promoting environmental 
justice within socio-ecological systems.

Quest for 
fundamental 
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Yes Pure Basic Research
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Figure 3. Network of stewardship groups in Baltimore, Md. based 
upon information flows (Grove et al. 2015).

New forms of dissemination have emerged 
because of the growing availability of digital data, 
the Internet, social networking, and associated 
technologies.  These changes are reshaping 
science and its relationships with society.  Digital 
media have brought about a fundamental change 
in access to information.  Through the Internet, 
new kinds of repositories of information and 
knowledge have become available more rapidly 
and to broader audiences (Cornell et al. 2013).

We have developed digital information systems 
and libraries with our local partners to address 
several goals: (1) support scientific research, (2) 
facilitate more open participation in science, and 
(3) promote increased use of science in decision-
making (also see Craglia et al 2012).  Our systems 
are designed so that data and digital media, 
what had been traditional “print media” such as 
journal articles, book chapters, maps, charts, and 
graphs, are replacing or are more easily available 
than traditional media and in forms that can be 
incorporated into decision makers’ documents 
and presentations.  In addition to these digital 
forms of traditional media, we are using new 
digital forums, including blogs and social media 
posts (Facebook, LinkedIn, and Twitter), for 
dissemination and sustained exchange of ideas.

Traditional forms of communication still work 
and remain critical.  While new digital media 
and communications are important, they do not 
replace personal engagement and dialog using 
traditional forms and locations that are familiar 
and accessible to participants from diverse 
communities. (Cornell et al. 2013:66). Face-to-
face interactions and dialog through individual 
and group meetings are crucial for the “give-
and-take” exchange of ideas, mutual learning, 
reflection, epiphanies, and building trust.

Future Needs and Directions

We have provided a brief summary of our 
experiences with the co-design, co-production, 
and dissemination of social-ecological knowledge 
from three LTER programs.  These experiences 
have implications for three types of needed 
change: scientists, technology, and science.  We 
anticipate an increasing demand for people 
with “T-shaped skills” (Cornell et al. 2013).  
Traditionally, both scientists and decision-makers 
have been trained with “I-shaped” skills: persons 
with a high level of training in a specific discipline 
or profession.  In contrast, persons with T-shaped 
skills have been formally or informally trained to 
have both a depth of understanding in a specific 
discipline coupled with a capability to understand 
and interact with specialists from a wide range 
of other fields.  It is important to recognize here 
the need for both breadth and depth.  Individual 
scientists and practitioners, working across 
disciplinary or professional boundaries, will still 
need to draw on some important features of 
established academic cultures or professions to 
assure their authority and standing. 

With the growth of new information systems 
and technologies, new patterns and challenges 
will constantly emerge in the means of 
accessing knowledge, in traditional repositories 
of knowledge, and in the tools and forums to 
evaluate and reflect on socio-ecological research.  
This is a dynamic process that has profound 
implications for the production, diffusion, and 
use of knowledge in responding to societal 
problems (Cornell et al. 2013). While innovations 
are required, perhaps the larger challenge is 
how to integrate new information systems and 
technologies with traditional, and still socially 
meaningful, forms and locations of engagement 
and dialog.

Science is a fundamental part of sustainability 
and resilience processes.  Science can study 
transitions, but it can also influence transitions 
(per the “knowledge to action” mantra proposed 
in Childers et al. 2014).  Thus, we need to better 
understand and invest in improved roles for 
science that more effectively contribute to as 
well as incorporate socially and ecologically 
robust knowledge foundations, normative and 
ethical concerns across diverse stakeholders 
and decision-makers, especially those that have 
historically been underrepresented in decision/
science cycles, and collaborative action to improve 
societal sustainability, equity and resilience.  
Recognizing that co-design, co-production, and 
dissemination emphasize such collaboration and 
coordination, it is critical that decision-makers 
assume a more active role in the definition of 
research questions and topics in collaboration 
with scientists.
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RegioPower - an online platform for 
interactive tools for participatory 
landscape assessment and planning

Abstract 

A variety of landscape assessment and landscape 
planning tools have been developed so far. While 
some of them belong to the category “decision 
support systems”, others belong to the group of 
“sectoral planning” or “regional planning tools”. 
Current challenges in land system science are (i) 
to organize this amount of (technical) resources 
in an accessible and transparent way, and (ii) to 
enhance application of the tools and involvement 
of stakeholders.

In the project RegioPower, a number of tools for 
assessment and participatory planning of land use 
were developed or extended and integrated into 
an online platform. The tools reflect a variety of 
approaches, from local to regional, including social 
scientific and landscape ecological perspectives. 
Five model regions along a north-south transect 
across Europe served as study cases. In this paper 
we introduce the RegioPower platform, which 
bundles some of the latest interactive land use 
planning tools.

Introduction

Co-production of knowledge is becoming 
increasingly important in landscape related 
science. For example, huge efforts are currently 
being made in developing approaches to account 
for ecosystem services in land use planning. In the 
context of the EU Biodiversity Strategy to 2020, 
the Mapping and Assessment of Ecosystems 
and their Services (MAES) is to be conducted by 
2020. This includes a rather technical, indicator-
based procedure to detect the actual state of 
ecosystems and services they provide. Detailed 
indicators are suggested in Kandziora et al. (2013). 
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When it comes to practice relevancy, however, 
societal value systems and individual decisions 
become relevant. Even objectively measureable 
services are perceived and valued differently 
by different stakeholders in different regions. 
For supporting practical land management with 
scientific tools, high transparency and intensive 
stakeholder participation are essential. Still, 
stakeholder involvement remains a challenge. 
For this purpose, well-elaborated communication 
strategies as well as high relevance and impact of 
study results are of special importance (Koschke 
et al. 2104).

Regarding tools for participatory landscape 
assessment and planning, a large variety 
of software has been developed. However, 
accessibility and awareness of such tools are 
typically low. Efforts to make tools known and 
accessible have remained limited. One positive 
example exists in the forestry sector, where the 
ForestDSS Wiki (Vacik et al., 2013) provides a clear 
overview of numerous decision support systems 
(DSS) for forest planning and assessment. A broad 
variety of DSS is ordered for semantic queries. 
Research institutions have a clear benefit from 
this initiative.

This paper introduces the RegioPower 
platform, which follows a comparatively more 
interdisciplinary approach. In addition to the 
land science research community, specifically 
landscape managers, regional planners and local 
land owners were involved in the development of 
the platform. While the focus of the RegioPower 
project is put on managing ligno-cellulosic 
resources, the complex socio-ecological landscape 
system is primary subject of the platform. It is the 
prototype of an innovative software platform, 
which moderates between resources demand 
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from industry, supply by land-based production, 
and public demand for ecosystem services. 
For the prototype we focused on timber and 
bio-energy production, bio-energy crops from 
agriculture, and on a set of regionally important 
ecosystem services.

Co-production and co-design of knowledge 
played a central role in its development. For 
the Biomass Module, which represents one 
component of the platform, stakeholders were 
involved in a user requirement analysis both 
during the development of the tool, and for final 
sensitivity analyses. Therefore, local and individual 
knowledge and demand were considered.

One aim of the project was to bridge the gap 
between basic and applied research. By involving 
stakeholders from local to the regional scale from 
the beginning, tools were developed according 
to their demands and expectations. The paper 
gives an overview of four interactive tools for 
participatory land assessment and planning, which 
were integrated into the RegioPower platform. 
Furthermore, we present how we included land-
related knowledge and cross-cultural issues. 
Future challenges are discussed and further 
development strategies are proposed.

Figure 1: Screenshot of the start page of the RegioPower Platform

Methods

Structure of the RegioPower platform

The RegioPower platform is a virtual connection 
of various land use and land management 
simulation and assessment tools (Figure 1). 
Currently available tools are diverse regarding 
spatial and temporal scales. Additionally, they 
address different disciplines in science and 
practice. Nevertheless- or precisely because of 
this- the tools can be used in combination, thus 
a number of different stakeholders is addressed.

The tools, which were implemented into the 
prototype of the platform, are the following:

(i) the mobile application Tienoo,

(ii) LandSim, a forest landscape simulation tool,

(iii) the RegioPower feed stock market, and

(iv) the Biomass Module in the context of 
interactive ecosystem services assessment 
software GISCAME.

The platform offers individual profiles of each tool 
on sub-websites. The visitor is guided through 
application cases in Finland, Sweden, Germany 
(two regions), and Slovenia.
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Addressing cross-cultural issues along a cross-
European transect

Cross-cultural and land-related knowledge was 
included by conducting surveys on regionally 
specific ecosystem services demand and 
importance (Japelj et al, in prep.). These surveys 
were conducted in a two-step questionnaire 
among all model regions. Regional focus groups 
participated in these surveys and identified 
important ecosystem services and their relevancy 
for their respective region.

In a second step, scientists and experts contributed 
to the multi-criteria assessment approach. They 
selected the most adequate and operational 
indicators, which were used during the further 
procedure of ecosystem services assessment. 
Interestingly, a broad range of heterogeneous 
indicators were suggested in the different 
regions. As the availability of data varied a lot 
between the regions, expert-based estimations 
were required to different extents to facilitate 
the ecosystem services assessment. Finally, a 
comparative ecosystem services assessment 
for rather different regions across Europe was 
conducted (Japelj et al, in prep.).

In two application cases in Finland and Slovenia, 
a mobile application and questionnaires, 
respectively, allowed to integrate peoples’ 
perception while spending free time in the forest 
(Figure 2). In these cases, a wide range of different 
people was involved, including forest users and 
non-users. Not necessarily forestry expertise, but 
the subjective, individual perception of the forest 
setting was of interest and contributed to the 
integrated ecosystem services assessment.

Figure 2: Tienoo mobile application is applied to collect the visi-
tor’s opinion on the forest.

Results

Tienoo

Tienoo is a mobile application, which was 
developed to collect public opinions on the visual 
perception of different forest management 
strategies in a participatory procedure. Results of 
the mobile application contribute to optimization 
approaches in forestry, such as stochastic goal 
programming (Eyvindson and Kangas, 2014a) 
and compromise programming (Eyvindson and 
Kangas, 2014b), but also to a forest agency’s 
management planning and to regional ecosystem 
services assessment using GISCAME as well (see 
last results section).

Feed stock market

The feed stock market is an online exchange 
for wood in all forms, from round wood to 
pellets, and up to standing trees. Users can post 
both, demand and supply, including detailed 
descriptions, photographs, location in a map (if 
wanted) and contact details. The RegioPower 
feed stock market can be applied worldwide. This 
tool helps connecting small scale land owners to 
the market.

LandSim 

The LANDscape SIMulator is a computer based 
tool for simulating forest cover development. The 
tool uses spatially explicit input data which can 
be from remote sensing and produces spatially 
explicit outputs. Forest cover development is 
modelled using a matrix forest growth model. 
LandSim can be used for comparative analyses 
of distinct forest management strategies and 
is therefore interesting for foresters, but also 
for landscape ecologists (Sallnäs and Trubins, 
2010). The outputs of LandSim together with 
complementary data can be used in GISCAME for 
integrated ecosystem services assessment.

Biomass Module

By employing the Biomass Module ligno-cellulosic 
biomass potentials from forestry and agriculture 
can be estimated for its temporal development 
concerning up to 200 years in 5-years steps. It 
is an add-on for GISCAME (see below). Input 
might be traditional growth and yield tables 
or forest model outputs. Effects of land use 
or management change can be simulated and 
analyzed with this tool.

Integrated landscape assessment

The land use change simulation software GISCAME 
was developed for integrated land use change 
simulation and ecosystem services assessment 
at the regional level (Koschke et al, 2012, Fürst 
et al, 2012). Up to ten region-specific ecosystem 
services can be selected by stakeholders. 
Visualization tools, like spider charts or potential 
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maps, help to communicate synergies and trade-
offs of land use/land management change 
regarding the selected services.

Discussion and conclusion

The prototype of the RegioPower platform was 
developed 

• to illustrate interdependencies of land use/
land management challenges,

• to integrate knowledge of different 
stakeholders at various spatial scales,

• to involve especially small-scale foresters into 
market activities, and

Stakeholder Field of Interest Scale
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Private Forest 
Owner Efficient timber sales Local X

State Forestry 
Enter-prise/  

Forest company

Sustainable forest 
management Regional X X X X

Forestry Planner Efficient planning for 
third parties Local/regional X (X) X X X

Regional Planner Balance of interests Regional X X X X

Research Institute
Function and service 

Environmental 
education

Local/regional X X X X

Tourist Recreation Local X X

Table 1: Areas of application for the tools of the RegioPower platform.

• to raise awareness of useful tools which 
provide scientific sound and region-specific 
knowledge.

Diverse fields of interest and areas of application 
are covered by the tools. Some examples are 
illustrated in Table 1. It is of great importance to 
integrate local knowledge (e.g. from scientists, 
forest owners, forest administrations or other 
stakeholders) and to investigate and finally 
understand motivations and rationales of regional 
decision-makers. This co-production of knowledge 
helps creating socially robust applied knowledge, 
which forms the basis for understanding socio-
ecological systems.

1BM: Biomass Module; 2Integrated landscape assessment considering ecosystem services

The platform will serve as basis for further 
projects dealing with land science questions and 
related tools that support landscape assessment 
by involvement of relevant stakeholders and 
regional peculiarities. It provides the technical 

framework and thematic starting point for further 
land use (change) related research. As soon as it is 
available, it will be announced at http://www.eli-
web.com/RegioPower/.
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Introduction

Continual and rapid expansion of irrigated 
agriculture have placed Canterbury’s (South 
Island, New Zealand) freshwater under pressure. 
The region accounts for 70% of NZ’s irrigated 
lands, and irrigation uses 80% of the water 
allocation for Canterbury. With further expansion 
of irrigated agriculture, land containing soils with 
poor retention for water and nutrients may come 
under irrigation. This leads to reduced efficiency 
of water and nutrient use, with increased loss of 
nutrients to surface and ground waters.

The goal of this project is to facilitate efficient 
water use for irrigation schemes at farm scale. This 
project is grounded in a co-innovation approach, 
where all stakeholders - farmers, regulators, 
irrigation scheme operators and researchers - 
are equally involved in an interactive, iterative 
process assessing and improving on-farm water 
management.

Figure 1 illustrates a subset of players associated 
with on-farm water management in NZ. Decisions, 
controls and drivers of on farm water use and 

Figure 1. Agricultural water management landscape in New Zealand.

Abstract 

With 70% of New Zealand’s irrigated land in 
Canterbury (South Island) there is considerable 
pressure on freshwater. A project was initiated 
in July 2012 in a river-based irrigation scheme in 
Canterbury to explore a co-innovation approach 
to developing systems for efficient farm scale 
water use. Those involved in the project – 
farmers, irrigation scheme operators, regulators, 
and researchers – are engaged in the issue and 
recognize a need for better water management. Co-
learning and co-innovation are central to achieving 
this goal, with emphasis placed on acknowledging 
and appreciating participants’ perceptions, 
knowledge, expectations, views and constraints. 
Researchers have been acting as translators, 
enabling this interaction and knowledge transfer 
among stakeholders. Within the irrigation scheme, 
farmers and the scheme operators are improving 
their ability to respond to information provided 
through changes both on-farm and at the scheme 
levels. Reflexive monitoring has provided a means 
of monitoring how, where and when system 
innovation is occurring.
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management often lie outside farm boundaries, 
spread across various users and interest groups 
with diverse values, needs and expectations. 
Thus, an on-farm irrigation decision such as when 
to irrigate and how much, although entirely based 
on local conditions (soil water and crop needs), 
may be influenced in practice by factors external 
to the farm.

Regional and catchment scale decisions regarding 
on farm water and nutrient uses are often 
based on science that is vigorously contested by 
various user groups. One of the purposes of our 
project is to look at on-farm management and 
outcomes within hydrological, regulatory, social 
and infrastructural frameworks in order to help 
promote efficient water use.

Case study

A study was initiated in October 2012 in a river-
based irrigation scheme in South Island, NZ, to 
examine hydrological, social, infrastructural, 
regulatory and management controls on irrigation 
water use on four dairy and one cropping farms. 
The selected farms were equipped with soil 
moisture sensors and rain gauges to record soil 
water conditions, and irrigation and rainfall 
inputs, respectively. Data collected on-farm are 
emailed to participating farmers as daily plots, 
accessible via smart phones. Additionally, farmers 
are provided with 2-, 6- and 15-day weather 
forecasts to enable them to schedule irrigations 
based on forecast rainfall. During the irrigation 
season (Sep-Apr), several one-on-one meetings 
with farmers take place, where discussion occurs 
on reading soil moisture and forecast weather 
data and how farmers are using these data for 
irrigation scheduling. To introduce a co-learning 
approach to improve water and nutrient use 
efficiency, workshops are held at the end of each 
irrigation season with all participating farmers, 
the irrigation scheme manager, the irrigation 
scheme chairperson, regulators and researchers. 
During this workshop, irrigation, drainage 
(perceived as water “wasted,” not used by plants), 
rainfall, soil moisture, soil temperature and 
evapotranspiration data from the entire irrigation 
season are presented and analysed. Discussions 
follow these presentations on various irrigation 
decisions made during the season and the drivers 
of those decisions. These discussions are used 
to help define the problem, identify constraints 
and opportunities, and develop pathways for 
improved water management on farm.

Linking “how” and “why”

In a co-learning setting, researchers can act as 
“innovation brokers” and “translators,” enabling 
interaction and knowledge exchange among 

diverse interest groups. Even within the 
research community, biophysical researchers 
may focus on how to solve a “perceived” 
problem, while social researchers may focus 
on “the root of the problem,” questioning the 
underlying causes. In this case study, biophysical 
researchers hypothesised that by making better 
tools and data available to farmers, on-farm 
water use could be improved. Social researchers 
delved into the question, “do all participants 
perceive current water use practices to be 
inefficient to warrant a change?” Tools such 
as causal mapping and interviews with farmer, 
researchers, regulators and government 
agencies were used to gather data to articulate 
different perspectives on water use efficiency. 
In addition reflexivity has been built into the 
project through a designated Reflexive Monitor 
(van Mierlo et al, 2010). Reflexive monitoring 
combines both learning and reflection in a 
way that encourages participants to reflect on 
the relationship between the activities being 
undertaken in the case study and the ambitions 
and expectations of the people involved in 
the project. Reflexive monitoring also allows 
reflection on the changes that occur and 
provides a means of monitoring how, where 
and when system innovation is occurring.

Lessons learned so far

Reliability: Availability of water for irrigation 
at the time of need (“reliability”) was identified 
as the major constraint for farmers within this 
irrigation scheme. While there was a general 
consensus among the participant farmers that 
irrigation might be occurring when conditions 
were not conducive for efficient water use 
(e.g., wet soil conditions, forecast rainfall, low 
soil temperature), this largely was due to poor 
reliability, and in many instances, lack of proper 
information to schedule irrigations. Making 
structural changes to alleviate this issue, such 
as building on-farm water storage, might help 
in making better irrigation decisions though 
such infrastructure needs prior planning. Apart 
from their economic viability (construction and 
operational costs, loss of land from production), 
construction of such infrastructure need to 
consider environmental regulations, and has to 
be approved by regulating authorities i.e. the 
local regional council.

Regulatory framework: The irrigation scheme 
and its farmer shareholders are mandated 
by regional council to demonstrate sound 
irrigation and nutrient management practices 
to ensure their resource use consent remains 
valid. The scheme has installed water meters 
in the majority of farms within the scheme 
to monitor supplies. By 2017, the scheme is 
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expected to demonstrate that their nutrient 
use is tracked and managed, and nutrient 
concentrations in receiving waters (surface and 
ground waters) are within pre-set limits. While 
the science in this area is highly contested 
(reliably, realistically and defensibly linking on-
farm practices to regional scale water quality), 
farmers and the irrigation scheme are aware of 
impending regulations and its impact on their 
on-farm water and nutrient use.

Ability to adapt: During the irrigation season, 
farmers were supplied with weather forecast 
information to enable informed irrigation 
decisions. Uncertainty and unpredictability 
associated with weather forecasts and their 
timeliness are likely to impede their uptake. 
Discussions with farmers indicated that they 
regularly look at the daily weather forecasts 
but were not able to fully realise its use. In the 
scheme, farmers have to request (irrevocable) 
irrigation water 48 hours ahead of time, while 
the best weather forecast available is the one 
for the next two days. Thus, even knowledge of 
impending rainfall has little value, unless they 
can store the ordered-irrigation water. However, 
the irrigation scheme has taken notice of this, 
and has proposed to decrease the request 
lead time to less than 48 hours through better 
infrastructure (e.g., piping the flow, intermittent 
storage ponds).

Supply predictability: Farmers and the irrigation 
scheme manager indicated a better knowledge 
of forecast water supplies (available river flows 
above irrigation abstraction threshold) would 
allow them to better manage water abstraction, 
storage and irrigation requests. The irrigation 
scheme is proposing to build a reservoir to store 
irrigation water for the entire scheme, thereby 
increasing the reliability. But knowledge of 
river flows over the next 2 to 6 days, in line with 
2- and 6-day weather forecasts, would allow 
them to appropriately allocate and store water. 
Hence, the biophysical researcher in the project 
is scoping the possibility of making river flow 
forecasts available to the irrigation scheme.

Reach of the project: The daily update is now 
(April 2015) sent to 18 farm owners/managers. 
This has increased from five recipients in 
December 2012 as those involved add farm 
managers, workers and neighbors into the 
network. In addition, stakeholders from local 
government have been included in the end of 
season workshop discussions.

Scaling up: One of the challenges for the project 
is to extend its reach to the rest of the irrigation 
scheme. To that end, the irrigation scheme has 
decided to invest in the work to enable a scheme 
wide project to be explored. At the same time, 
there have been changes within the scheme in 

terms of water ordering and consent granted to 
develop a large storage pond. Further work is 
needed to determine the cost to the scheme and 
to farmer shareholders.

Conclusions

While irrigation decisions may appear to be 
a decision made at a farm scale, the controls 
often extend beyond the farm. A case study as 
this demonstrates the need for a co-innovation 
and co-learning setting where stakeholders can 
come together to define the problem and co-
develop pathways and solutions. This project also 
highlights the role played by reflexive monitors in 
identifying and engaging various stakeholders in 
identifying and influencing off-farm factors that 
influence on-farm water use.
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Figure 2. Irrigation pond at the foreground with dairy cows, ir-
rigator and snow-clad mountains at the back. Near Christchurch, 
South Island, New Zealand. Picture by MS Srinivasan, NIWA.

Figure 3. Farm owner and manager looking at a soil moisture 
plot to decide on irrigation scheduling. Picture by MS Srinivasan, 
NIWA.
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Climate Related Risks (droughts and 
floods) on Agriculture: Awareness 
on building resilience and increasing 
mitigation in Côte d’Ivoire

Pauline A. Dibi Kangah1  |  Moussa Koné1 

Abstract

Climate related risks such as droughts and 
floods pose a significant challenge for Côte 
d’Ivoire, a country that mainly depends on rain-
fed agriculture for its economy. Farmers are 
extremely vulnerable to climatic stress due to 
their limited sustainable adaptive capacities. Co-
production of knowledge integrating scientists 
and farmers is therefore imperative to raise 
awareness on building resilience and to mitigate 
the impacts of climatic change and variability.

Key Words: Co-production of knowledge, climate 
related risks, Adaptive capacity

1. Introduction

Located in West Africa, the Republic of Côte 
d’Ivoire enjoys an overall warm and moist climate 
for which the annual rainfall cycle goes from 
tropical wet to tropical sub-humid. This climatic 
condition fits the vegetation pattern, which 
changes from tropical forest to savanna grassland, 
offering a basis for agriculture, the foundation of 
the economy of Côte d’Ivoire (Aryeetey-Attoh, 
1997; Dibi Kangah, 2004). However, for the 
past four decades, crop productivity has been 
subject to climate fluctuations/variabilities that 
can hamper harvests and threaten food security 
(Yao, 1989). In fact, the Intergovernmental Panel 
on Climate Change (IPCC) in 2007 projected that 
crop yield in many countries could be reduced by 
as much as 50% by 2020, and crop net revenues 
could fall by as much as 90% by 2100. Despite 
this warning, assessing the impacts of climate 
related risks on agriculture remain highly general 
and qualitative. This is justified by the difficulty 
to collect complete and reliable observational 
rainfall and crop data (Glantz, 1977; Dibi Kangah, 
2004).

This paper is motivated by the lack of technical 
expertise, and the insufficient knowledge on 
the dynamics of key climatic processes. Indeed, 
General Circulation Models (GMCs) are not fully 
helpful as they produce results at spatial scales 
much larger than what is desired for decision 

1 Institut de Géographie Tropicale, Université Felix Houphouët Boigny, Côte d’Ivoire, line237@yahoo.com, moussakci@yahoo.fr

making at the country and/or local levels.  For 
example, the procedure for forecasting seasonal 
rainfall amount and crop performance in the 
Guinea Coast uses Equatorial Atlantic Sea Surface 
Temperature Anomalies (Aligbe et al., 1997). 
Thus, there is a need for downscaling activities 
that utilize local climatic information to build 
resilience and increase mitigation for climate 
related risks like drought or flood (Albergel et al., 
1984; Servat et al, 1997).

The use of climate information in Côte d’Ivoire is 
imperative. To this end, IPCC (2007) noted that 
Africa is “most vulnerable to climate change and 
climate variability, a situation aggravated by low 
adaptive capacity and the interaction of ‘multiple 
stresses’, occurring at various levels”. Thus, 
based on this statement, what do adaptation 
and adaptive capacity mean? What actions are 
effective in building resilience? What are the 
constraints to increase mitigation? How have 
Ivorian farmers responded to climate related 
risks? The purpose of this study is to show how 
relevant climate information can anticipate 
favorable or problematic growing season in order 
to ensure sustainable crop production systems 
and improve yields.

2. Data and Methods

This study hinges upon a review of relevant 
literature. It aims at understanding mechanisms 
of adaptation to future climate change from 
examination of historical responses. Indeed, 
this paper assumes that the manner in which 
households and communities have responded 
to past climatic stress could provide valuable 
insights and knowledge on how they may respond 
to future climate variability and change. Hence, 
the article seeks to understand the co-production 
framework necessary for sustainable agricultural 
endeavors given the impact of climate variability. 
Thus, empirical observation of past human 
behavior under climate related risks could be of 
considerable use in attempting to understand 
future social adaptation.
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3. Results

Côte d’Ivoire relies to a great extent on farming 
activities for economic growth.  Agriculture is the 
main activity and about 70% of the labor forces are 
engaged in forestry, labor-intensive farming, and 
raising livestock. Rain-fed agriculture contributes 
to more than 50% of the Gross Domestic Product 
(GDP) and is practiced by a majority of Ivorian 
farmers. These farmers cultivate both staple 
(rice, maize, potatoes, plantains, cassava) and 
cash crops (cotton, cashews, coffee, cocoa, palm 
oil, rubber) (Dibi Kangah, 2004).  Agriculture, 
whether rain-fed or irrigated, can be affected 
by changes in the length of the growing season 
and impacted by weather related risks such as 
droughts or floods (Aligbe et al., 1997). Therefore, 
Côte d’Ivoire agriculture is vulnerable to climate 
change because it depends more strongly and 
directly on rainfall (Photo 1).

Photo 1A: Rain-fed agriculture

Photo 1B: Local irrigation (Dibi Kangah, 2010)

Photo 2: Seasonal movement of livestock toward favorable 
grazing areas (Koné, 2008)

Although many studies have been conducted on 
the effects of rainfall variability on agriculture 
changes in various parts of the world, few 
studies have focused on Côte d’Ivoire where the 
relationship rainfall-agriculture has not been 
adequately researched (Olufayo et al., 1998; 
Tarhule and Lamb 2003; Dibi Kangah, 2004). This 
relationship is critical because preliminary studies 
suggested that climate variability alone has led 
to a number of impacts that are perceptible in 
agriculture yields and crop adjustment, such as 
the replacement of long vegetative cycles by 
shorter ones, promotion of drought-resistant 
crops, as well as nomadic and transhumance 
movements (Ould Sidi, 1979; Vermeer, 1981; Dibi 
Kangah, 2004; Noufé et al., 2010). Indeed, in the 
North of Cote d’Ivoire, farmers adopt strategies 
based on reducing the impact of climatic stress. 
When faced with the irregular and shortening of 
the rainy season, these farmers began not only to 
plant their crops in several cycles in hope that one 
of the cycle would yield great results, but also, 
they associate different crops with contiguous 
cycling patterns. For example, they would first 
plant maize and half way through the cycle, plant 
sorghum which is less demanding in water needs 
toward the end of the rainy season. In addition, 
since the early 1970s, cattle ranchers of the 
northern Cote d’Ivoire have increasingly used the 
transhumance as a strategy to feed their livestock 
(Photo 2).
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However, the concerns about sustainable food 
supplies justify the interest in predicting rainy 
season quality involving the onset, cessation, 
length, distribution, and variability of rains. 
These parameters are critical for agricultural 
monitoring and production. To this end, in Africa, 
several actions are undertaken toward using 
climate information. These initiatives included 
the West African Climate Outlook Forum since 
1998 (usually referred to by its French acronym 
PRESAO; for Prévision Saisonnière en Afrique de 
l’Ouest), which is run jointly by the African Centre 
of Meteorological Applications for Development 
(ACMAD) and the Centre Régional de Formation et 
d’Application en Agrométéorologie et Hydrologie 
Opérationnelle (AGRHYMET) in collaboration 
with West African national meteorological 
services. Major research activities such as the 
African Monsoon Multidisciplinary Analysis 
(AMMA) project arose in 2005 to further ensure 
the improvement of climate observations and 
information necessary to address climate-related 
issues for all potential users (Tarhule and Lamb 
2003; Dibi Kangah, 2004; Noufé et al., 2010).

Despite these initiatives, the interest on climate 
related risks must be improved since the Ivorian 
agriculture is the main source of employment and 
the mean of provision of income. Accordingly, 
the socioeconomic well-being relies on crop 
cultivation, which heavily depends on the 
vagaries of rainfall. Indeed, most farming systems 
and many aspects of crop growth are adversely 
affected by rainfall variability. Therefore, the 
elaboration and implementation of agricultural 
policies should include famers’ knowledge in 
dealing with the impact of climate change and 
variability. These are key ingredients for a sound 
and sustainable socioeconomic development. 
Partnership between climate scientists, 
agricultural researchers, farmers and decision-
makers must be solid in order to maximize the use 
of seasonal climate forecasts and rainfall variability 
information. This collaboration has shown to yield 
great results in dealing with the impact of climate 
variability on agriculture. Through a process of 
true co-production knowledge, farmers in Cote 
d’Ivoire have began to improve their productivity 
by way of utilizing species with short cycles, 
drought resistant species, organic fertilizer, 
and contiguous crop cycles. Thus, utilizing their 
own traditions and collaborative practices from 
climate scientists and agricultural researchers, 
farmers have become increasingly adept at 
adjusting to climate change.

In an environment where agriculture is sensitive 
to climate, and highly variable at present, 
adaptations or adjustments will mitigate the 
effects. This approach should establish a sound 
foundation for further adaptation from broader 
changes in climate.  These include agricultural 
inputs (improved seeds, chemical fertilizer, 
pesticides), cultural technique (erosion control 

bunds), and diversification of operating systems. 
In addition, the climate information will not 
only help the evaluation of the needs of all 
climate users but also will help prioritize the 
environmental research sectors.

4. Conclusion

Despite a numerous literature on the 
consequences of climate change, there are 
relatively few examples of specific adaptation 
strategies in Africa and particularly in Côte d’Ivoire. 
However, based on IPCC (2007) searchable 
database and interactive computer application 
that can be queried to find examples of local 
coping strategies around the world, this paper can 
state that the solution lies in a true co-production 
knowledge by downscaling scientific climate data 
as well as integrating local knowledge. These 
actions use local climatic information and unique 
features of a region to drive regional models that 
produce results at a spatial scale appropriate to 
the area in question. Moreover, it is necessary 
for Côte d’Ivoire to focus on capacity building 
in order to conceive regional-scale simulation 
models and statistical analyses for more precise 
and reliable climate information (Servat et al., 
1997). Indeed, the lack of proper knowledge 
on the impacts of rainfall variability on crops 
undermines the drafting of agro-climatological 
challenges and policies. Therefore, assessing the 
impact of climate change and variability could 
help identifying practices that are less vulnerable 
and more sustainable to crop production systems 
(FAO/UNESCO/WMO, 1967; Olufayo et al., 1998).  

Adaptive strategies to cope with rainfall variability 
such as agro-climatologic assistance could 
explore the benefits of climate information and 
improve crop growth and development as well as 
planning for rainfall vagaries. Olufayo et al. (1998) 
concluded “there are much more needs than 
deeds in operational agro-meteorology in tropical 
Africa because the agricultural environment is 
endangered in many places and in many ways.” 
As a result, in a joint effort, scientists and farmers 
should study crop production systems to identify 
their vulnerability to climate variability in order to 
build effective resilience and increase mitigation 
in Côte d’Ivoire.
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GeoBolivia, the public geographic 
data portal of the Plurinational State 
of Bolivia: a tool for the co-production 
of spatially explicit knowledge

Louca Lerch1   |  Fernando Molina2

From 2006 onwards, Bolivia entered a “new 
development paradigm” with deep political, social 
and technological reforms. These reforms, including 
a new Constitution (enacted 2009), nationalization 
of hydrocarbons, communitarian land reform 
and support to peasant agriculture, territorial 
autonomies, and the launching of the first Bolivian 
telecommunications satellite called Tupak Katari, 
raise new needs for spatially explicit information.

These policies require tools to allow their follow-
up, monitoring and evaluation of impacts. With 
this objective, the Vice-presidency of the State 
created in 2011 the Spatial Data Infrastructure 
of the Plurinational State of Bolivia (IDE-EPB). 
The IDE represent a political, ideological and 
technological challenge to enable the free, open 
and interoperable use of geographical data, which 
had been traditionally restricted to specific State 
sectors, international cooperation and private 
consulting companies.

The Vice-presidency took the strategic decision of 
privileging the use of open code software, justified 
by the need to increase security and sustainability 
of public information systems, and being able to 
replicate the system at institutional “nodes” with 
redundant data in order to cope with the still poor 
connectivity conditions existing in the country.

The GeoBolivia portal (www.geo.gob.bo) is the 
starting node of the IDE-EPB. By offering open access 
to geographical data, the portal overcomes the 
previous situation of non-public data and absence 
of reliable metadata. This opens opportunities for 
better social control of public policies to citizens, 
as well as better internal coordination among State 
organizations.

In 2012, the IDE-EPB team started to carry out a “data 
archaeology” process, by compiling and cataloging 
geographical data accumulated in different State 
organizations during the last 20 years. Data often 
had to be sought outside administration by directly 
contacting individual consultants who worked in 
natural resource related projects. This process 
played a key role to overcome the dispersion and 
“heterogenization” of information, generated by 
the project-based organization of neo-liberal public 

policies, imposed by international organizations 
during the 1980 and 1990s (Boltanski and Chiappello 
1999; Rodriguez-Carmona 2009; Lerch 2013).

By 2015 GeoBolivia became the main repository 
of geographic data and metadata (localities, rivers, 
roads, schools, productive areas, projects, etc.) in 
Bolivia. The portal offers more than 600 layers to 
view, from which 95% are downloadable for free.

However, the cover of geographic information in the 
country is not homogenous and shows important 
shortcomings. Among the compiled data, 60% of 
information is biophysical and has been generated 
from 1998 to 2002 by large land and territory 
planning projects supported by international 
organizations (ZONISIG, BID-AMAZONIA). These 
data have not been updated since and are only 
available at nationally relevant scale (1:250’000).

Figure 1: Geographical data density map according to the metadata 
catalog of GeoBolivia in 2014. Source: René Mendoza/GeoBolivia.

1 Département de Géographie et Environnement, Univesity of Geneva, Switzerland, Louca.Lerch@unige.ch
2 Infraestructura de Datos Espaciales del Estado Plurinacional de Bolivia “GeoBolivia”, Vicepresidencia del Estado, La Paz, Bolivia, rmolina@geo.gob.bo
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An analysis of data density (Figure 1) shows that 
this structuring of geographic information by large 
international cooperation projects led to privilege 
some areas and leave others nearly without cover. 
The departments of La Paz and Santa Cruz (most 
populated) as well as Tarija (with most hydrocarbon 
resources) have the best geographical information 
cover (Lerch and Lesage 2013; Pierson et al. 2013).

In this sense, GeoBolivia can be conceptualized as 
an instrument of and by information. Regulation 
of information consists in carrying out quality 
and quantity control not only by public officials 
but by the residents of relevant territories as 
well. Regulation by information allows enhancing 
information by overlapping different layers in 
a single map. This enables the control of public 
function by well-informed social actors, thus 
increasing democratic control on unavoidably 
controversial actions and projects.

GeoBolivia also acts as a coordination tool 
between public instances, and will play a key 
role in meeting the national “Agenda Patriotica” 
20251goals which include the eradication of 
poverty, the establishment of harmony with the 
“Mother Earth” and the development of national 
sovereignty.

In this contribution, we discuss some lessons 
learnt and thoughts on how a spatial data 
infrastructure of that type can constitute an 
instrument for the co-production of knowledge 
needed to reach these objectives. We focus on 
how the construction of a common good and a 
common digital language offer the basis for co-
production of knowledge, and how it allows new 
interdisciplinary links and the construction of 
new knowledge from the combination of existing 
information.

The bases of co-production 
mechanisms: a common language, 
standardization of information and 
open networks

Because the IDE-EPB is mainly oriented at the 
distribution of information produced by State 
organizations, is did not offer collaborative 
mapping or crowdsourcing platforms (Crampton 
2008) as would be projects generated by civil 
society or the private sector like OpenStreetMap 
or Google.

The political rationale of the IDE-EPB, and the 
GeoBolivia portal in particular, is mainly the 
construction of a digital “common good” built on 
existing data, as well as permanently produced and 

1 The “Agenda Patriótica” is a set of national objectives 
proposed by the President Evo Morales to be reached by 
2025, year of bicentennial celebration of the independence 
of Bolivia

updated data within State organizations. Rather 
than being part of knowledge co-production, the 
main input of GeoBolivia is the way this common 
good is structured around principles of shared 
language and open network.

From 2013 onwards, the GeoBolivia portal 
represented an unpreceded technology in Bolivia, 
offering not only data (and metadata) to visualize 
and download from a web platform, but also 
implementing a reproducible data infrastructure 
model based on the internationally agreed open data 
standards through the Open Geospatial Consortium 
(OGC)2. These standards allow implementing 
services of distribution of dynamic geographical data 
(“geoservices”) from different institutional servers 
(“nodes”) without the need of building speciphic  
physical connections between them, including:

• Web Map Service (WMS): allows visualizing 
data and their attributes, but not to download 
or edit them;

• Web Feature Service (WFS): visualization of 
data and attributed, plus downloading, and 
editing when allowed by the administrator 
(transactional WFS);

• Catalog Web Service (CSW): consultation and 
synchronization between servers of catalogs 
of metadata, independently of online data 
availability.

The implementation of geoservices can be 
compared to a network of FM broadcasting radios, 
in which users can connect using simple receptors 
to access contents, but can also record them and 
transform them for their own use, and diffuse 
them into their own networks. In opposition 
with a landline phone network where each 
operator and user needs to be contractually and 
technically connected to the network, the logic of 
nodal development of the IDE-EPB constitutes an 
“ecosystem” of autonomous systems that allows 
dynamic diffusion of data. We believe that this 
form of non-bureaucratic and dynamic diffusion 
of geographic information represent the main 
input towards building a public and open spatial 
data infrastructure.

The IDE-EPB, as a state-owned public service, is 
not meant to replace social and private initiatives, 
but to offer a basic common good, as would be 
the road network of a country where users are 
allowed to drive for both leisure and business, as 
soon as the respect basic security and use rules.

Figure 2 is a conceptual map of the IDE-EPB 
in 2014, showing the diversity of levels of 
organization providing data, types of offered 
geoservices and the organizational characteristics 
of the composing nodes.

2 The OGC standards are available for free at http://www.
opengeospatial.org/standards
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Figure 2: The structure of the Spatial Data Infrastructure of the Plurinational State of Bolivia. Source: Fernando Molina, Marissa Castro, 
Louca Lerch, GeoBolivia 2014.

Mash-up: generating new knowledge 
from the combination of information

The second important aspect of the Bolivian 
experience on implementing a national spatial 
data infrastructure is that it offers endless 
options of data combinations, which can be done 
visually or by downloading the data, and allows 
users to generate new information. Technically, 
the practice of combining data from different 
sources into a new web application is called mash-
up3 . For example, the GeoBolivia display allows 
combining information from its own server with 
information from international and local sources 
provided by external servers, into a single map.

Figure 3 shows a combination between a base map 
generated from the global collaborative project 
OpenStreetMap; a map of soil depth provided by 
the WMS service of the International Soil Reference 
and Information Centre (ISRIC)4 in greyscale; the 
Indigenous Territory cadaster provided by the 

3 A mash-up is a form of integration and re-use of informa-
tion. It consists in using a web application from another 
application with the aim of reusing its contents and/or 
functions. Different sources are used to create new simple 
services, visualized through a different and unique graphical 
interface (Wikipedia, 2015).
4 http://www.isric.org/data/web-map-service (28.02.2014)

Instituto Nacional de Reforma Agraria (INRA) in 
green; the dam inventory generated by the WMS 
service of the “node” of the Sistema Nacional 
Integrado de Información para la Gestión del Riesgo 
(SINAGER, Ministry of Defence) 5in blue triangles; 
and finally the location of the more than 5000 
small and medium municipal infrastructures 
projects developed by the Programa Nacional Evo 
Cumple Bolivia Cambia6 in red dots.

What does this combination shows us? The maps 
shows that indigenous land areas are located in 
shallow soil areas, while in deep soil areas, we find 
the bulk of public investments as well as most of 
dams. A possible interpretation from this map 
is that biophysical considerations (soil depth), 
high economic strategic character (arable land 
potential) political-cultural and administrative 
data (indigenous territories) and data about 
infrastructure and public investment can be 
territorially articulated. These articulations are 
pertinent to plan, for example, rural development 
policies in the context of climate change 
adaptation (dams and municipal infrastructures 
investments).

5 Sistema Nacional Integrado de Información para la Gestión 
del Riesgo
6 Programa Nacional Evo Cumple Bolivia Cambia
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Figure 3: Mash-up of geographica data from different sources combined into the GeoBolivia visor. (http://geo.gob.bo/mapfishapp/). 
Source:  Louca Lerch 28.02.2014.

This example shows that is becomes possible to 
overcome, on the one hand, the divide between 
traditional academic disciplines, and on the other 
hand, the fragmentation of public policies by 
sector or by project. In this sense, the IDE-EPB 
constitutes a new public space and therefore 
a new government instrument based on the 
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development of a common good on spatially 
explicit, or territorial, knowledge. Biophysical 
knowledge goods as well as social knowledge 
goods as “forms of knowing the territory”, allow 
constituting discourses and languages that are 
more or less shared among the actors who co-
produce the territory (Raffestin 1980).
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Abstract

For place-based approaches to sustainable land 
management, which require that the specific 
ecological and social context is addressed properly, 
the co-production of knowledge is a must, but 
not easy to achieve. It demands reconciling well-
established scientific procedural standards with 
the implicit or explicit criteria of societal relevance. 
The difficulty of managing such tensions is 
amplified particularly in large integrated projects 
and represents a major challenge to project 
management. This paper presents some lessons 
learned from large integrated projects, with an 
emphasis on project design and management 
structure (in particular from the LEGATO project 
on irrigated rice landscapes in Southeast Asia). 
The challenges of ecosystem service management 
are addressed by a sequence of different project 
phases each with its own approach and level of 
integration. Whereas some phases are dealing 
with joint problem definition and co-production in 
a strict sense, others give more room for scientific 
methods and disciplinary approaches.

Introduction: the need for co-
prodution in ecosystem service 
research

The interaction and mutual dependency between 
the loss of biodiversity, the degradation of 
ecosystems and their services and several societal 
challenges like food security, availability of 
drinking water, and coping with natural disaster 
have become a major research issue and policy 
concern These issues affect a broad range of 
policy fields, in particular nature conservation, 
climate mitigation and adaptation, development 
policies, agriculture, regional policies and tourism. 
Research intending to contribute to solutions 
must derive scientifically sound while also socially 
appealing and politically feasible strategy options. 

To be able to adequately deal with the diverse 
facets of research topics in the field of biodiversity 

and ecosystem services requires involving (sub-)
disciplines of the natural sciences, social sciences 
and humanities. Moreover, to develop results 
relevant to problem solution and reliable enough 
to justify policy changes, this kind of sustainability 
science demands a truly transdisciplinary research 
approach. Within a transdisciplinary project 
design, the co-production of knowledge across 
scientific disciplines and between science and 
non-science is decisive. 

While integrating holders of local knowledge 
might be relatively easy in small-scale projects due 
to their usually high intensity of communication, 
the situation is different for research projects 
of a larger scale. Largely missing are concrete 
examples and experiences of how to improve 
the integration of inter- and transdisciplinary 
knowledge into research projects large enough 
to properly address the complexity of the 
problems. In such projects, co-production requires 
reconciling well-established scientific procedural 
standards and funding procedures with implicit 
or explicit societal relevance criteria throughout 
the project duration. The forms of participation 
may vary not only between projects, and within 
a project between research sites; they may also 
vary over time, from one project phase to the 
next, with each form having its own specific risks 
and benefits (Spangenberg et al. 2015).

Co-Production within large 
transdisciplinary research projects - 
the LEGATO case

Most important for transdisciplinarity and the 
major cognitive challenge for this type of research 
is knowledge integration. Several authors 
propose a conceptual model that encompasses a 
stepwise approach to inter- und transdisciplinary 
integration as an ideal research process (see Jahn 
et al. 2012). While the detailed characteristics and 
order of steps vary to some degree, the overall 
concept of knowledge integration seems to 
converge to a minimum of at least three steps.
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The second one often is called “co-production” 
explicitly, while all three steps contribute to 
knowledge co-production in general, but each in 
its own way:

A. “co-design”: an initial step of developing “a 
common construction of ‘reality’ by jointly 
defining the problem and the guiding 
question”;

B. “co-production”: a systematic analysis of 
the different issues involved, including 
a reflective analysis of the world views, 
norms and value systems on which both the 
formulation of research questions and the 
assessment of social relevance are based );

C. “co-assessment”: the development of results 
and recommendations jointly agreed upon 
by the “extended peer community” and 
the joint evaluation of the new knowledge 
developed in B in terms of its contribution 
to the solution of societal problems. 

In the following, we want to elaborate on how 
this can work in practice, using the LEGATO1  
project as case study (for more details see Görg 
et al. 2014).

LEGATO is an international consortium of 21 
research institutions from six countries and 
two international organisations, involving 
about 80 scientists, 250 farmers and 20 
further stakeholders. The project analyses the 
interdependence of provisioning, regulating 
and cultural ecosystem services in irrigated rice 
agriculture and their importance for the local 
population in seven regions in the Philippines 
and Vietnam. The sheer size of the project 
and the project objectives required a truly 
transdisciplinary research design. 

The basic methodology chosen in the LEGATO 
project to deal with these challenges is one of case 
studies, spatially oriented along biophysical and, 
if possible, socio-cultural gradients that combine 
data from literature and field work (social science 
- interviews and participant observation, natural 
science – measurements and observations).

The challenge of knowledge integration and co-
production was addressed in LEGATO by defining 
several project phases each with its specific forms 
of integration:

Phase 0. The preparation phase: co-design and 
review of research questions

Phase 1: Intensive communication, stakeholder 
consultation and selection, data gathering: co-
production

Phase 2: Information distillation, processing 
and evaluation: co-assessment

Phase 3: Application, dissemination and 
implementation: reiteration of co-production 
and co-assessment

Phase 4: Post-funding phase: co-assessment 
based implementation

Concerning the degree of integration, it is 
important to maintain a diverse cast of researchers 
and disciplines in order to set the stage for 
opportunities for productive interactions. To 
realise this potential, it is crucial to take the 
issue of management (a technical task) and 
coordination (a scientific endeavour) seriously. 
Coordination is a transformative task, embedding 
project results with different levels of inter- and 
transdisciplinarity into a genuine sustainability 
science framework, thereby modifying methods 
and reinterpreting results and thus generating 
new research outputs. In situations where the 
“stakes are high, data are uncertain, decisions 
are urgent and values are disputed” (Funtowicz & 
Ravetz 1993, p. 749), it is an indispensable, basic 
contribution to the scientific process.

Conclusion: Lessons learned

Building on long-standing experience, we specify 
the role of knowledge integration and co-
production by summarising some of the lessons 
learned:

• Implementing integration throughout, 
as a core principle, is decisive in large 
interdisciplinary projects. An important 
success factor is project management and 
coordination based on an ex-ante defined, 
but a flexibly implemented vision of project 
outcomes. Coordinators need significant 
communication skills, the ability to move 
from restrained to hands-on management 
and back as well as the personality, standing 
and experience necessary to integrate the 
diversity of researchers and disciplines 
to provide opportunities for productive 
interactions.

• Integration is a process rather than a state: 
there must be room for internal reflectivity 
and mutual learning in and between 
disciplines, between the social and natural 
sciences as well as between science and 
society. 

• The current form of calls, their quality 
criteria and delivery requirements are often 
incommensurable with the co-design of 
problems and co-development of solutions 
in research. Donors should adapt their 
evaluation criteria and funding procedures 
to the requirements of transdisciplinarity. 

1 LEGATO stands for `Land-use intensity and Ecological EnGineering – Assessment Tools for risks and Opportunities in irrigated 
rice based production systems´. see www.legato-project.net.

Fe
at

ur
e 

- A
rt

ic
le



G
LP

N
EW

S 
 | 

 A
P

R
IL

 2
01

5

29

References

Funtowicz, S., Ravetz, J. (1993). Science for the Post-Normal age. Futures 25(7): 735-755.

Jahn, T., Bergmann, M. and F. Keil. 2012. Transdisciplinarity: Between Mainstreaming and Marginalization. Ecologial 
Economics 79: 1-10.

Görg, C., Spangenberg, J.H., Tekken, V., Burkhard, B., Truong, D.T., Escalada, M., Heong, K.L., Arida, G., Bustamante, 
J.V., Chien, H.V., Klotzbuecher, T., Marquez, L., Marxen, A., Manh, N.H., Sinh, N.V., Villareal, S., Settele, J. (2014). 
Engaging local knowledge in biodiversity research: experiences from large inter- and transdisciplinary projects. 
Interdisciplinary Science Reviews 39(4): 323–41.

Spangenberg, J. H., Görg, C., Settele, J. (2015). Stakeholder involvement in the governance of ESS: between 
conceptual ambition and practical experiences – lessons for co-design, valuation, and implementation. Ecosystem 
Services: in press.

• A step-wise approach is crucial to improve 
collaboration between scientists and non-
scientists. Participants and methods will 
probably change between different project 
phases.

• The integration of stakeholders will not 
work if designed to suit the instrumental 
purposes of the scientific process only. 
Rather, it needs to take stakeholders’ 
interests, capacities, rights and constraints 
into account, acknowledge their specific 
world views and offer them sufficient 
compensation for their efforts (i.e., 
resources and learning opportunities 
relevant to them). This is a condition for any 
lasting cooperation.

Figure 1: Consulting authorities: raising the awareness of administrative and political stakeholders.

Figure 2: Consulting business and science: explaining threats and 
options, understanding opportunities.

Figure 3: Co-assessing the project results with the district gov-
ernment of Lao Cai in the Republic of Vietnam.

• Projects should avoid raising too high 
expectations regarding the impact of the 
project on the livelihood conditions of 
local stakeholders. Nonetheless, scientists 
should be sufficiently aware of the social 
context so as to be able to recognise and 
communicate the potential contribution of 
their findings to problem solving.

One overarching lesson can be drawn from our 
experiences. Two-way communication between 
researchers and practice partners is crucial in order 
to succeed in developing solutions to complex 
societal problems. Only if science takes the 
interests and perceptions of stakeholder seriously 
does it offer promising contributions to problem 
solving in the light of rapid global change.
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A legal tool for participatory methods 
in land systems science: the Thai 
model of Health Impact Assessment 
and the consideration of zoonotic 
diseases concerns into policies
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Introduction

The necessity to integrate insights from both 
natural and social sciences, to deal with complex 
interactions from the global to the local level 
has been affirmed in different arenas from 
the Millenium Ecosystem Assessment (2005) 
to the IPBES (2013). The need for integrative 
studies seems particularly relevant when 
it comes to understand the numerous and 
intertwined relationships between health and 
the environment and their impact on human 
wellbeing (Chivian 2005; Walpole et al. 2009) and 
thus the One Health Initiative emphasised the 
integration of animal, human and environmental 
health for the mutual benefit of all (Klement et 
al. 2009).

Such studies are fundamental not only for the 
co-production of knowledge between different 
disciplines but also to help policy-makers to 
adopt appropriate policies that take into account 

the possible side-effects or different trade-offs 
resulting from policies and regulations in distinct 
sectors such as land conservation and forest 
protection and agriculture for instance. 

The insights of the local communities for daily 
local observations or to point sudden changes can 
be precious both for scientists and policy-makers. 
In Southeast Asia, considered as a hotspot of 
biodiversity as well as a hotspot for emerging 
infectious diseases, policies having an impact on 
the environment could have unpredicted effects 
on the dynamic of zoonotic diseases and among 
them, on rodent-borne diseases, rodents being 
hosts of many zoonotic parasites and pathogens 
(Meerburg et al. 2009).

On that respect, the procedure of Community 
Health Impact Assessment (HIA) in Thailand 
could serve as a model articulating participatory 
methods with science and policy to improve 
knowledge and foster its implementation 
through co-designed and evidence-informed 
policies (Lajaunie, 2014). 

In the perspective of the ASEAN (Association of 
Southeast Asian States) Economic Community to 
be built by the end of 2015, it became necessary 
to prevent transboundary health impacts by 
integrating surveillance and alert systems. ASEAN 
member states charged Thailand to develop the 
framework of HIA in ASEAN and to foster its 
implementation. Thailand’s leadership resides 
in the fact that the country acknowledged a 
constitutional value to HIA and proposed to 
institutionalise HIA at the regional level.

The Chiang Mai Declaration, outcome of the first 
Asia Pacific HIA conference, held in Thailand, 
affirms that HIA is “one of the critical tools for 
developing healthy public policies that intend 
to provide an enabling social and physical 
environment that promotes having a healthy 
life and offers policy options people can access” 
(Chiang Mai Declaration, 2008).

We will examine the procedure of community 
health impact assessment in Thailand and how it 
has been applied and then we will illustrate the 

Abstract 

The need to integrate insights from both 
natural and social sciences, to deal with complex 
interactions from the global to the local level 
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to the IPBES (2013). The need for integrative 
studies seems particularly relevant when 
it comes to understand the numerous and 
intertwined relationships between health and the 
environment. 

The insights of the local communities for daily 
local observations or to point sudden changes can 
be precious both for scientists and policy-makers. 
In Southeast Asia, hotspot of biodiversity and of 
emerging infectious diseases, policies having an 
impact on the environment could have unpredicted 
effects on the dynamic of zoonotic diseases. 
Community Health Impact Assessment in Thailand 
and participatory approaches appear appropriate 
tools for the elaboration of policies considering 
the indirect effects on zoonotic diseases.
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interest of such participatory procedures for the 
elaboration of policies with the example of risks 
related to zoonotic diseases.

Community HIA in Thailand

The Thai Constitution of 2007 gave a constitutional 
basis to HIA acknowledging it in the part of the 
Constitution dedicated to Community rights and 
thus HIA is binding on all institutional organs.

If the Constitution details different types of HIA, 
the Community HIA is remarkable as it empowers 
communities: communities can conduct HIAs 
and use information in order to share, discuss 
and negotiate during public policy making 
processes which can lead to the most beneficial 
development for community’s well-being.

The Community HIA is considered as a joint learning 
process in the society. The local communities are 
conducting the HIA by themselves, they gather 
data and take an active part into the development 
of public policies that might affect them and 
at the end they support a decision-making in 
favour of the health of people. The process can 
be launched by “any people, community, local 
administrative organisation, non-government 
organization or academic institute” (National 
Health Commission Office, 2010).

Numerous Community HIAs have been conducted. 
An example is the HIA carried out in orange 
plantations in Northern Thailand which purpose 
was to contribute to the definition of a Healthy 
Public Policy in the Agricultural Sector. The HIA 
responded to a participatory learning process for 
local people having as objectives: to investigate 
socioeconomic and population changes due to the 
introduction of orange plantations as commercial 
crops, to explore local people’s health problems 
related to the orange crops, to identify the scope 
of HIA of the orange plantations in the three 
districts concerned. 

Different methods were used such as 
questionnaires, local community health 
monitoring, local health forums to share 
experiences and issues (blood tests to check 
pesticides levels were proposed).

The HIA underlined the great importance of the 
learning process as the local community learnt 
how to comprehend a holistic approach of health 
(Sabrum, 2008). Local people participated in 
the design of the study method, and in the data 
investigation, collection and processing. 

We can underline that it was a real participatory 
study: it appeared that the issues related to the 
deterioration of the watershed ecosystem were 
until then ignored. They found the evidences 
of the link between the health impacts and the 
orange plantations while no key stakeholders 
(academics, plantations owners or health officers) 
accepted to join the study.

This example shows how Community HIA through 
the active involvement of citizens can be helpful 
to take into consideration the various dimensions 
of health and to detect unsuspected effects of 
policy on communities’ life.

Participatory studies on rodent-
borne diseases and communities 
assessments

Rodents are particularly appropriate biological 
models to investigate the relation between 
humans and their environment, while assessing 
health through rodent-borne diseases. On a 
research project aiming to understand the 
consequences of environmental changes on 
the evolution of communities of rodents, their 
parasites and their pathogens in South-East Asia 
(CERoPath project), interviews about knowledge 
and perception regarding rodents have been 
conducted in several villages of Thailand and 
Northern Lao PDR where rodent trappings have 
been organised. 

Those in-depth interviews were organized to 
collect information on several domains such 
as identification of rodents, rodents and other 
wildlife hunting, consumption of rodents, 
diseases of rodents, rodent-borne diseases 
outbreaks, and rodents within the house or in 
the fields. In each village, the chief of the village 
was interviewed, and the information obtained 
from him was confronted with those from other 
persons, mostly hunters. 

Answers regarding the various domains have 
been gathered in order to get contextualised 
data on the study area and on the population, 
to define research questions and to detect new 
potential risk factors for rodent-borne infection. 

The interviews also aimed at determining 
information that could have an implication 
for conservation or diseases risks and then at 
developing questionnaires for a quantitative 
approach. They could also contribute to assess 
the impacts of public health policies or prevention 
campaigns in helping to determine the evolution 
of risks perception whether it is related to 
zoonotic diseases or other kind of risks (Della 
Rossa, 2013). 

As we have seen, in Thailand the Community HIA 
can be launched by any academic institute and 
such interviews reveal the need to conduct HIAs 
integrating the concern of zoonotic diseases into 
the assessment of policies having indirect impact 
on the emergence or spread of those diseases.

HIA has been defined as a “multidisciplinary process 
within which a range of evidence about the health 
effects of a proposal is considered in a structured 
framework. It takes into account the opinions and 
expectations of those who may be affected by a 
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proposed policy. Potential health impacts of a 
proposal are analysed and used to influence the 
decision-making process » (Lock, 2000).

Scientists working on zoonotic diseases with a 
holistic approach in ASEAN countries could seize 
the opportunity to include their concerns into 
the Community HIA legal framework, using its 
different phases (screening, scoping, appraisal, 
reporting, monitoring). 

The interest of using HIA resides in the fact that 
the identification of issues linked with policies will 
command the intervention of decision-makers to 
solve those issues as HIA is legally binding and 
at the same time it will allow the citizens to be 
involved into the decision-making process. It 
would then respond to the need of evidence-
based policies regarding emerging diseases 
(WHO SEARO/WPRO, 2005).

HIA in Thailand is not originally focusing on 
zoonotic diseases. Nevertheless, in the context of 
zoonotic diseases, integrating this health concern 
into HIA seems relevant and as the drivers and the 

transmission dynamic of zoonotic diseases need 
a better understanding (Cosson et al., 2014), the 
cooperation of scientists and decision-makers 
from different sectors and disciplines could help to 
design innovative strategies (Jancloes et al., 2014). 

The community HIA is an example of co-
production of knowledge between the local 
community, scientists and policy-makers: it 
appears to be a real learning process able to lead 
to the change of unsustainable practices through 
the understanding of health issues resulting from 
policies (agriculture, water management, forest 
conservation…) and the collective attempt to 
find solutions. The originality of such a procedure 
is to establish a dialogue between citizens 
and decision-makers as well as to improve the 
interaction between science and policy. 

Acknowledgments: French ANR CP&ES, grant ANR 
11 CPEL 002 BiodivHealthSEA project (“Local impacts 
and perceptions of global changes: Biodiversity, 
health and zoonoses in Southeast Asia”).

Figure 1: Fragmented forest in the study area
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Figure 2: Speakers used by the village chief to alert the inhabitants, including in case of disease risks
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The GLP endorsed research project I-REDD+ 
(Impacts of reducing emissions from deforestation 
and forest degradation and enhancement of 
forest carbon stocks) ended formally in December 
2014. Six main lessons emerge from the research 
conducted mainly in Southeast Asia and they all 
indicate a rapidly closing window of opportunity 
for REDD+. This is especially the case in mosaic 
landscapes where many types of mature and 
degraded forests co-exist with agriculture and 
other land uses and where land use changes are 
occurring very rapidly.

1) Reference emission levels may not predict 
uncertain futures 

Sudden or unanticipated changes in land 
systems make it challenging to establish 
credible reference emission levels that allow for 
prediction of ‘business-as-usual’ changes in future 
carbon stocks as a benchmark for compensating 
emission reductions. Therefore, the current 
approach to market-based national level REDD+ 
relying on performance-based payments and 
prediction of future carbon dynamics is highly 
risky and may not lead to the expected emission 
reductions. Payments or investments in better 
forest management and co-benefits may be more 
efficient than a mechanism based on emission 
reductions compared to unknown future 
emissions.

2) Drivers of deforestation and degradation are 
difficult to address

Many underlying drivers of carbon emissions from 
tropical land–use change originate from the global 

level and are beyond the control of national or 
sub-national institutions (e.g., demand for rubber, 
palm oil and other globally traded cash crops). 
Interventions to mitigate emissions that are an 
indirect result of increases in world market prices 
are costly and difficult to tackle by the currently 
proposed REDD+ interventions. Moreover, these 
drivers are mostly decoupled from the forestry 
sector and expansive land development of cash 
crops often co-occurs with efforts to promote 
REDD+ without cross-sector coordination.   

3) Carbon stocks in mosaic landscapes and 
secondary forests may be underestimated

Large areas of forests in the tropics are secondary 
and still being used occasionally for cultivation. 
Carbon stocks in such mosaic landscapes may be 
larger than what has been previously assumed in 
allometric equations because high belowground 
biomass under secondary forest is not captured. 
Small trees in these forests often reveal large 
underground root and horizontal stem systems, 
from which they are resprouting and that are not 
proportional to their small aboveground stems. 

4) Forest degradation must be monitored at 
different scales

The use of dense Landsat time series for temporal 
analyses of individual pixels is recommended for 
mosaic landscapes as it can better capture forest 
degradation associated with felling and regrowth 
of secondary forests over large areas. It has also 
been demonstrated that measuring sub-national 
and local carbon-stocks – needed for verification 
of broader national measurement efforts – can 

Fe
at

ur
e 

- A
rt

ic
le



G
LP

N
EW

S 
 | 

 A
P

R
IL

 2
01

5

35

include community-based measurement for 
enhancing feasibility, efficiency and potential 
equity benefits. Community members can 
monitor above ground carbon as accurately as 
professional foresters and should be considered 
in local REDD+ projects, but also if national REDD+ 
integrate sub-national approaches to monitoring. 
With repeated rounds of measurement, both 
the reliability and the cost-effectiveness of 
community monitoring increase.

5) Just benefit distribution needs elements of 
both state and community control  

Benefit distribution mechanisms for REDD+ 
are important in relation to effectiveness, 
efficiency, equity and their trade-offs. From the 
local perspective, the combination of state and 
community control is considered more just, while 
top-down state control is more effective, but 
only where states commit significant resources 
in the form of specialized staff and operating 
budgets. However, state control performs badly 
from a justice perspective in terms of distribution, 
participation and recognition. Decisions about 
payment distribution at the local level should 
take into account tenure arrangements (private 
or collective), which affect the tolerance and 
perceived equity of payment methods. The 
risk of elite capture and harming the poorest 
households, who rely the most on forest resources 
and have limited power in local actor-networks, 
remains high in many potential REDD+ countries 
and should be addressed openly before REDD+ is 
implemented.

6) Locating REDD+ activities should match 
desirable qualities for REDD+

Desirable qualities for REDD+, both at national 
level and for localized interventions, include a 
high degree of dense forests, low population 
density, low level of losses from foregone 
opportunities, high biodiversity benefits, high 
poverty reduction potential and commitment 
to engage in REDD+. However, so far locations 
for REDD+ pilot activities have typically been 
selected on the basis of specific interests of 
the external implementing agencies and other 
powerful players – with or without the potential 
to reach the intended climatic, ecological and 
social objectives in REDD+. This is likely to remain 
an issue if national REDD+ has an important sub-
national/nested component.

REDD+ activities on the ground in the four 
countries studied by I-REDD+ are still under 
preparation. However, there is considerable 
scope for co-design and co-production of new 
research as local Pilot REDD+ programmes 
are being implemented and if an international 
REDD+ agreement will make national REDD+ 
programmes get off the ground. This is especially 
relevant for monitoring systems, which have 
been set up in many areas and countries, but 
need to be evaluated jointly by researchers and 
implementing agencies once they are operational.
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Urban landscapes are vulnerable to contemporary 
rapid urbanization. Unfortunately, academic 
discourses are lacking in consensus on criteria 
for defining an urban area (Bhatta, 2010; 
McGranahan and Satterthwaite, 2014). While 
academic debates continue, the disproportionate 
implications of urban growth intensify to all 
regions. Land change has become one of the 
most critical sustainability issues in the new urban 
age. For instance, some projections suggest that 
60% of global urban regions would be built-
up; whilst the estimated two percent annual 
increase in land use change is expected to induce 
global low-density population distribution in the 
next few decades (Angel et al. 2011; Seto et al. 
2013). Therefore, the problem of rapid urban 
growth poses huge challenge to sustainability 
of the finite habitable landscapes. Some of the 
most remarkable challenges associated with 
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unbridled urban land use change evolve through 
fragmentation of landscapes and urban sprawl. 
The effects of these processes include urban 
heat island, depletion and pollution of water 
resources, increased greenhouse emissions, 
biodiversity loss, social inequality and increasing 
poverty (Buyantuyev and Wu, 2010). However, it is 
difficult to offer systematic explanations on how 
these problems affect people and ecosystems. 

In this article, I intend to share my experience of 
using co-design or co-production as emerging 
strategies for achieving a broader and in-
depth understanding of problems of landscape 
fragmentation in Iskandar Malaysia - a special 
economic region established in 2007. Co-
production in landscape management studies 
is considered an integrated research where 
researchers, practitioners, managers work to 
produce new knowledge (Ayre and Nettle, 
2015). As the world faces increasing urbanization 
and landscape change, it is very important 
for scientists and policymakers to exploit the 
potentials of knowledge co-production in 
driving transformation to urban sustainability. 
In this context, Trencher et al. (2013) argue that 
universities have an important role to play in 
knowledge co-production for transformation 
to urban sustainability through partnership 
with relevant stakeholders in order to diffuse 
ideas for sustainability to the larger society. Co-
construction of knowledge is also considered 
as trans-disciplinary process that emerges from 
articulation of assumptions, disagreements, 
and misunderstandings between different 
stakeholders (Mattor et al. 2014). 

What is happening to urban and peri-urban 
landscapes in open economies like Malaysia is of 
interest to landscape change research community. 
Landscapes in the emerging economies are being 
exposed to global capital influx and this spurs 
rapid low-density development. The situation in 
Iskandar Malaysia represents an example of the 
deepening interactions between distant urban 
areas, which in the opinion of Liu et al. (2013) is 
characterized by five features: coupled human 
and natural systems, flows, agents, causes, 
and effects. It is not possible for landscape 

Keywords:  rapid urbanisation, co-design, co-
production, sustainability

Abstract  

Rapid urbanization undermines landscape 
sustainability in many developing countries. 
Spatially explicit models have dominated 
explanations on spatial and temporal patterns of 
urban land use change. However, as urbanization 
exerts pressure on landscapes through 
fragmentation and sprawl; researchers are 
challenged to explain sustainability implications 
of urban induced landscape change through 
alternative approaches. This article narrates 
my experience in applying a co-design strategy 
supported by social and decision science tools to 
co-create knowledge on complex socio-ecological 
implications of urban landscape fragmentation 
in Malaysia. In doing this, I engaged academics, 
policymakers, civil society groups, and local 
communities in identifying problems, effects 
and perceptions on landscape fragmentation. 
Co-design offers unlimited opportunities for 
achieving holistic, cross-disciplinary and decision 
support that can help developing countries to 
achieve transformation to sustainable urban 
landscapes.
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scientists alone to understand or explain these 
features without engaging stakeholders from 
businesses, policymakers, civil society groups, 
and communities. Although the conventional 
mapping of spatial and temporal patterns 
of landscape change remains indispensable, 
nevertheless, mapping is not sufficient for 
deep understanding of the present day urban 
growth challenges. Therefore, the critical role 
of knowledge co-production or co-design in 
achieving transformation to urban sustainability 
is increasingly becoming more desirable. For 
instance, the UN Habitat (2013) declares that 
urban spatial configuration has an important 
role to play in achieving the UN Sustainable 
Development Goals (SDGs). Urban spatial 
configuration is directly related to patterns of 
urban land use, proportion of public space and 
accessibility. One of the targets of the SDGs under 
the proposed Spatial Configuration Cluster is to 
make one-third of total urban areas into urban 
public space. This target also envisages achieving 
high density, mixed use, walkable, bikeable, and 
disabled accessible neighborhoods. 

Most of the capital influx into Iskandar Malaysia 
targets the real estate sector – housing, tourism, 
recreation and industrial infrastructure. Such land 
development projects trigger fragmentation 
of vital ecosystems and particularly mangroves, 
agricultural landscapes, and forests in this wet 
tropical area. As a lived environment, these 
unfolding landscape changes also affect people 
in many ways. (Barau and Qureshi, 2015)

I quite believe that understanding the human 
dimensions of landscape fragmentation in a 
rapidly urbanising area requires involvement 
of local communities, investors, policy-makers, 
planners, academics, and civil soceity groups. 
In the course of my research, I engaged many 
stakeholders in co-designing my research 
problem and methodology (data collection). In 
general, my results are comprised of landscape 
fragmentation maps derived from GIS and 
landscape metrics. However, field observations, 
public and experts surveys were strengthened 
by the co-design process. My results were able 
to explain the role of a normative approach in 
achieving transformation to sustainability.

It is important to reveal how I co-designed 
investigating landscape fragmentation in Iskandar 
Malaysia. Literature has guided my theoretical 
framework where I was able to establish strong 
link between rapid urbanisation and landscape 
change in developing countries through the 
time-space telescoping theory (Marcotullio, 
2003). I explored the opportunity of enagaging 
with senior staff of Iskandar Malaysia Regional 
Development Authority (IRDA), the sole authority 
vest with this responsibility for developing 

this special economic region. Through my 
relationship with IRDA, I was able to participate 
in series of meetings they organised between 
2011 and 2013. These include focus group 
discussions and technical presentations that 
usually bring together stakeholders. Through 
these interactions, I was able to identify how new 
land development activities affect people and 
ecosystems. Subsequently, using what I learnt 
from these interactions, I designed an experts 
survey that targeted stakeholders who evaluated 
the region’s existing sustainability strategies and 
offered alternative views through Delphi/Analytic 
Hierarchy Process (Delphi/AHP). This method 
is used by researchers to analyse and evaluate 
experts’ views to achieve complex decsion-
making process through dialogue, and scalable 
collaborative ideas (Vidal et al. 2011; Kim et al. 
2013). This interactive dialogue allowed experts 
to sort out the best alternative ways for achieving 
transformation to landscape sustainability. 

On the other hand,  I discussed and collaborated 
with neighbouhood organisations on the effects 
of recent land development on people and 
ecosystems. I discussed with locals on issues 
relating to sampling and sustainability issues 
to be included for a public perception survey. I 
analysed the questionnaire using the Rasch model 
which gives the picture of public perceptions on 
fragmentation of landscapes along gender, place 
of living and age group. Rasch model is commonly 
used by social and medical scientists to analyse 
respondents perception dynamics concerning 
a wide range of issues (Huang et al. 2012; 
Kenaszchuk et al. 2013). In addition to using these 
research tools, while conducting the fieldwork, I 
listened to people and observed people and how 
they experience fragmented landscapes.

The GIS/landscape metrics findings revealed that 
within five years, urban built-up areas increased 
from 13% in 2006 to 24% in 2010, whilst mangroves 
declined by 20% in the same period (Figure 1). 
On the other hand, green areas, which represent 
protected ecosystems and coastal vegetation,  
witnessed some changes but particularly the 
coastal vegetation. By and large, the use of co-
design greatly helped me achieve a broader 
explanation of the socio-ecological implications 
of landscape change. My resarch established 
some links between landscape fragmentation 
and human-wildlife conflict, land tenure change 
issues, gentrification, environmental human 
rights, declining landscape aesthetics, emergence 
of novel ecosystems, public safety issues, threats 
to cultural landscapes. Others include the crtical 
role of private sector and planning policy. Based 
on my experiences, co-design is an important 
strategy that can greatly facilitate researchers’ 
capacity to reach out to policy-makers and 
other stakeholders in order to establish broader 
understanding of complex problems of landscape 
change in the rapidly urbanizing economies of the 
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global south.

Figure 2: Map of Iskandar Malaysia (source: IRDA)

Figure 1: Spatio-temporal patterns of landscape change in Iskandar Malaysia
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Transition to sustainability: 
are participatory multi-scale 
scenarios a useful tool? 

Ana Paula Dutra Aguiar1

Abstract

Environmental scenarios were largely exploratory 
in the past decades. Normative approaches 
gradually became more popular and more widely 
applied over the last decade, due to the rising 
popularity of the strongly normative concept 
of sustainability. Here we present a normative 
scenario approach conceived to promote 
the discussion about a sustainable future in 
heterogeneous and conflicting regions such as 
the Brazilian Amazon. We present a synthesis of 
the scenario process and the two case studies. 
The first case study was developed on an 
agro-extrativist settlement project. Then, we 
successfully reproduced the method to the whole 
Brazilian Amazon, involving representatives of 
civil society organizations, productive sector and 
government. The normative scenario approach 
we adopted here was conceived as a tool to 
subsidize a broader discussion about “the future 
we want and how to get there” - acknowledging 
that current society decisions will strongly 
influence the future.

Introduction

In recent decades, scenario approaches came to 
be considered a valuable tool in the environmental 
area due to concerns related to climatic change, 
water availability, ecosystem functioning, air 
quality and land use change (Wilkson et al., 2008). 
Scenarios are “plausible, challenging, and relevant 
stories about how the future might unfold, which 
can be told in both words and numbers. Scenarios 
are not forecasts, projections, predictions, or 
recommendations. They are about envisioning 
future pathways and accounting for critical 
uncertainties” (Raskin, 2005: 36). Environmental 
scenarios have been built up at global, regional 
and local scales, with different objectives and 
degree of social participation, as well as with 
different time scopes. In general, global scenarios 
cover longer time horizons, 50 to 100 years, while 
regional and local scenarios focus on shorter 
periods, 20 to 30 years. Multi-scale scenarios are 
seen as a way to increase the consistency and 
relevance of the scenarios (Alcamo, 2008).

Various typologies have been proposed to classify 
scenario approaches (Wollemberg, 2000; Alcamo, 

2001, 2008; Godet, 2000; Van Notten et al., 2003; 
Swart et al. 2004,  Raskin et al., 2005; Bradfield  
et al., 2005; Börjeson et al., 2006; Aguiar et al., 
2014). One important distinction is related to 
the scenarios’ perspective: from the present to 
the future (exploratory) or from a vision of the 
future to the present (normative/backcasting). 
Exploratory scenarios are those which begin in 
the present and seek to explore different future 
trends. Normative scenarios, on the other hand, 
begin with a prescribed overview of the future 
(optimistic, pessimistic or neutral). Backcasting 
can be defined as “generating a desirable future, 
and then looking backwards from that future to 
the present in order to strategize and to plan 
how it could be achieved” (Vergragt and Quist, 
2011), thus linking the established future to the 
present. Exploratory scenarios are, theoretically, 
“value free”; they are generally conceived to 
analyze the possible course of future events on 
a particular topic (for instance, water availability, 
CO2 atmospheric concentration), to facilitate the 
positioning and decision-making in that topic. 

Nevertheless environmental scenarios were 
largely exploratory in the past decades, some 
combined both perspectives. Normative 
approaches gradually become more popular 
and widely applied over the last decade, due to 
the rising popularity of the strongly normative 
concept of sustainability (Vergragt and Quist, 
2011). In general, normative scenarios require 
greater stakeholders’ participation on scenarios 
formulation process - although exploratory 
scenarios can also be developed using participatory 
methods. Experiences with scenario-building 
carried out in different parts of the world indicate 
that involving stakeholders in the thought process 
may favor understanding of diverging points of 
view and the reach of consensus, facilitating the 
collective decision-making process (Wollemberg et 
al. 2000). Patel et al. (2007) argues that interactive 
participation, i.e. where the participants can engage 
directly with each other and the researchers or 
decision-makers, is regarded as being fundamental 
for achieving ‘‘empowerment’’.

In this context, a group of researchers linked to 
the GEOMA network (http://www.geoma.lncc.br/)  
and The Earth System Science Center/INPE (http://
www.ccst.inpe.br/) posed the following question: 

1 Instituto Nacional de Pesquisas Espaciais. Av. dos Astronautas, 1758. Jd. da Granja. 12227-010 - São José dos Campos, SP - Brasil, ana.aguiar@inpe.br
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Could we develop a normative and participatory 
scenario approach which would be a useful tool to 
foment the discussion about a sustainable future 
in a heterogeneous and conflicting region such as 
the Brazilian Amazon? Could this approach be used 
to better inform science about uncertainties when 
designing environmental models? These ideas were 
explored though different research projects 
during the past years (Folhes et al., 2015; Aguiar 
et al. 2015). They were first applied at Projeto de 
Assentamento Agroextrativista (Agro-extractivist 
Settlement Project PAE) Lago Grande, located in 
the municipality of Santarém, Wet of Para State, 
along the Amazon river. There, the objective was to 
explore how participatory scenario methods could 
contribute to the strengthening of territorial units, 
such as indigenous lands, settlement projects, 
and conservation units. The hypothesis is that a 
simple and replicable, normative and multi-scale 
method (Wollemberg, 2000; Biggs et al., 2007) 
could facilitate dialogue across levels, mainly 
between the local population and governmental 
agencies, and help to promote the empowerment 
of such local populations. Then, we successfully 
reproduced the method to a broader scale (the 
whole Brazilian Amazon), involving representatives 
of civil society organizations, productive sector 
and the Federal Government. Here, we present 
a synthesis of the scenario building process we 
proposed for the two case studies.

The scenario building process

The scenarios are produced through the 
contributions of stakeholders/decision makers by 
means of workshops where participatory methods 
(Garb et al., 2008) are employed in order to obtain 
a consensus about future visions and the way to 
reach them. During each workshop, the discussions 
were split into four stages (See Box1): (1) Past/
Present; (2) Present/Near Future; (3) Future Desired/
Undesired; (4) Trajectory from present to desired 
Future. As our goal was to limit each workshop to 
two days and make sure all the stages were covered, 
we further enforced structure by defining a set of 
focal themes. In each stage, the same focal themes 
were discussed. In PAE Lago Grande, for instance, 
based on previous knowledge of the main issues in 
the area, we selected the following themes as focal 
points during the workshops: (i) social organization, 
(ii) infrastructure, (iii) projects and land use, (iv) socio-
environmental conflicts. A team of mediators had 
the role to make sure that the time frames and 
themes were respected, nevertheless avoiding 
interfering with the content of the discussions. 
Considering the difficult access to some areas in 
the Amazon (mainly by boat) and socioeconomic 
context (no access to magazines or electricity, 
for instance), we decided to use simple and 
inexpensive material to support the workshops. 
Therefore, instead of images and collages as 

proposed in similar participatory scenario studies 
(Kok et al, 2007) we used brown paper stapled on 
the walls on which participants’ contributions were 
summarized into key words. The four stages of the 
workshops are briefly described in Box 1. 

Synthesis of the workshop 
structure

1. Past/Present - Data about past and present 
situation, previously systematized into the 
selected discussion themes by researchers 
were presented and discussed providing a 
basis of reflection on the history and present 
status of the community and the settlement. 

2. Present/Near Future - Short-term 
expectation (probable future within 2/3 
years), some of which had already been 
foreseen in the previous stage, are debated 
by participants and summarized per theme. 

3. Desired/Undesired future - Desired and non-
desired future per theme is debated in the 
group, taking as a reference a time horizon, 
which – in the case of PAE Lago Grande – 
was the year 2020. Initially, the desired and 
undesired futures are summarized using key 
words, as in the previous stages. Thereafter, 
researchers request participants – divided 
into groups – to make up narrations as texts 
synthesizing a vision of a desired and a non-
desired future. 

4. Elaboration of trajectories - Participants 
are ultimately required to discuss which 
plausible paths should be taken in order 
to reach the desired future. They have to 
decide which authority is the most relevant 
to tackle each issue previously debated by 
using a backcasting approach (Vergragt et 
al., 2011). During the elaboration of the 
trajectory, the participants are solicited to 
define which institutions could support 
them to complete each step. At this point, 
we offered a complementary method: 
participants were invited to define their real 
power of interference regarding each one 
of these issues. This proposition is based on 
the Structural Matrix Analysis as discussed in 
Buarque (2003), according to whom, for each 
variable, the degree of interdependency 
and power of interference of the players 
involved is discussed. This modification 
of the backcasting method allowed us to 
measure the perceived level of decision-
making of every workshop participant. It 
was evaluated on a scale from 1 to 3; one 
representing no decision-making capacity; 
two, a low or limited capacity; and three, 
possible decision-making.
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and civil society organizations active in the 
settlement as well as some local leaders from 
different settlement areas selected by the 
Federação das Associações das Comunidades do 
Assentamento do Lago Grande (FEAGLE). At the 
settlement level, definitions of desired and non-
desired futures were compiled by the community 
leaderships and by FEAGLE. Both governmental 
and civil society organizations participated in 
the trajectory construction phase (4th Phase) 
and defined steps to reach the desired future. 
Results reports for each community and at the 
settlement level were discussed in a final debate. 
The reports (in Portuguese) are available in http://
luccme.ccst.inpe.br/ .

Debates that took place during the workshops 
revealed both consensus and divergences inside 
the communities and across levels. In some 
cases, as a result of the trajectory phase, the 
participants planned meetings with organization 
representatives as a first step to the desired 
future. To many of the participants, the process of 
elaboration of scenarios was the first integrated 
discussion involving five regions of PAE Lago 
Grande since its creation.

Figure 1: Pictures of the workshop at Retiro Community, PAE Lago Grande.

Case studies  

The PAE Lago Grande comprises 290,000 
hectares, has a population of approximately 
30,000 people organized into 143 small villages, 
denominated “communities”. This area illustrates 
the situation of many other settlement units in 
the Brazilian Amazon which, even after having 
been officially created, still do not receive public 
policies’ benefits, such as regularization of land-
tenure status and promotion of socioeconomic 
development through the implementation of 
infrastructure (roads, electricity, etc), credit 
and technical assistance. Coupled with those 
problems, there is a strong pressure exerted by 
economic interests connected to the lumber, 
mineral and agricultural sectors attracted by 
PAE Lago Grande land and its natural resources. 
The scenarios (from 2010 to 2020) were built 
through a series of workshops at two levels of 
decision-making: community and settlement. 
Workshops were carried out in three communities 
located in different regions of the settlement 
and presenting specific socioeconomic and 
biophysical characteristics. At the settlement 
level the workshops involved main governmental 
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The same overall structure described in Box 1 was 
applied to construct qualitative and quantitative 
scenarios for the whole Brazilian Amazon from 
2014-2050, an area of 400 million hectares, 
in the framework of the AMAZALERT project 
(www.amazalert.org ). Two workshops were 
held in 2012 and 2013. At the first one, in Belém, 
representatives of civil society (social movements, 
environmental NGOs) and productive sector 
(mining, forestry, agriculture) were invited 
to build their visions about the desired and 
undesired futures, covering Phases 1, 2 and 3 of 
the methodology. The second workshop took 
place in Brasilia and included representatives 
from research and Federal Government 
organizations – as well as representatives from 
the 1st workshop. The 2nd workshop aimed at 
discussing the trajectories and actions needed 
to achieve the desired future outlined on the 1st 
workshop, focusing on public policy (Phase 4). 
For this case study, the selected themes were: (a) 
natural resources (in particular use and land cover); 
(b)social development in the countryside and cities 
(access to education, health, employment, violence, 
conflict); (c) economic activities, infrastructure and 
technology; (d) institutional and political context. 
In this case study, the qualitative scenarios were 
complemented by selected elements of the 
resulting storyline, which were quantified by 
computational models capable of generating 
explicit spatially representations of land use in 
the region in coming decades. These data were 
in turn used by multiple climate, vegetation 
and hydrological models in the scope of the 
AMAZALERT project. The resulting quantitative 
scenarios were then fed back to the stakeholders, 
illustrating the outcomes of the stories they 
envisioned, and enhancing the trajectory 
phase discussion. The results are available in: 
http://www.eu-amazalert.org/publications/
deliveryreports/ .

Conclusions 

Scenario discussion for the Brazilian Amazon up 
to now has been limited to future deforestation 
trends at broad-scale (Aguiar et al. 2014). In this 
work, we explicitly included the social dimension 
in the themes discussed, enforcing all the 
sustainability dimensions (social, environmental 
and economic) to be considered in the scenario 

construction process. In both case studies, 
scenarios vary from low to high social development 
and high to low environmental development. 
The normative/qualitative/quantitative scenario 
approach we adopted here was conceived as a 
tool to subside a broader discussion about “the 
future we want and how to get there”, with 
emphasis on the power of intervention of local 
actors, without disregarding the global context 
- acknowledging that current society decisions 
will strongly influence the future. Considering 
extreme options was useful to provide discussion 
about such actions and pathways towards 
sustainability. Finally, in spite of the well know 
limitations of participatory methods (Folhes et 
al., 2015), we consider an important indicator of 
the potential of the approach the fact that, at 
the final debate of both case studies, some key 
stakeholders (from Government, environmental 
ONG and research institutions) showed interest 
in replicating the process in other contexts. 
Another relevant output was that, in one of the 
communities of PAE Lago Grande, the participants 
had the idea to stage a theater play illustrating the 
contrasting visions to the rest of the inhabitants, 
especially the community children – arguing that 
being aware of them was important for all. This 
was done during the night for more than 100 
people. We incorporated it into the approach, and 
successfully repeated it in the third community.
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NEWS
The 2014 Asia GLP Conference was held 
at National Taiwan University in Taipei, 
Taiwan, from 24 to 25th of September 
2014. The Conference gathered 130 
experts from 17 countries to share and 
discuss their up-to-date research findings 
in the field of sustainable land use and 
ecosystem management. The following 
research questions were considered: 1) 
How to represent complex land systems 
observations and dynamics to involved 
stakeholders in dealing with land resources 
issues in the future? 2) How to understand 
land use decision making processes and 
their mechanisms in a telecoupled world? 
3) How to make land system knowledge 
available for local decision makers, civil 
society and the private sector in solving 
environmental problems? Six pathways to 
address these questions were identified: 

1) improve methods to represent land use 
intensity, composition and spatial mosaics; 2) 
understand the role of decision making and 
adaptive behaviour within and beyond national 
and regional case studies; 3) Develop research 
methods to apply the telecoupling concept 
and understand the roles of different actors in 
land systems; 4) Develop trade-off models of 
different landscape configurations to address 
decision makers’ needs; 5) Transform scientific 
understanding of land systems into operational 
information to address stakeholders’ needs; 6) 
Develop enhanced platforms and collaboration 
mechanisms for stakeholders to co-design and 
co-produce research results and solutions.

Global Land Project
Asia Conference 2014
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GLP formally endorsed by Future Earth
We are pleased to announce that GLP has been now formally endorsed by the Future Earth global 
research platform, with a Memorandum of Understanding signed on February 20th, 2015. This means 
that GLP is now one of the core projects of Future Earth, opening up many opportunities of collaboration 
with other core projects, as well as strengthening GLP for its next phase starting 2016. The IPO would 
like to congratulate SSC members and especially the SSC Chair, Prof. Peter Verburg, for their substantial 
efforts in achieving endorsement.

Further information on the Future Earth Programme can be found at: http://www.futureearth.org/

Three new GLP Nodal Offices have been approved
The regional presence of GLP is growing, with the creation of three new Nodal Offices. The Latin 
American Nodal Office, based at Universidad Nacional de Tucumán – CONICET in Argentina, is focusing 
on land use change, environmental services in land use frontiers and transitional zone, and land use 
efficiency in Latin America. The West African Nodal Office, based at the Scientific and Innovation Pole of 
the University Félix Houphouët-Boigny in Abidjan, Côte d’Ivoire, is performing research and training on 
land systems and related disciplines with focus on climate change, biodiversity and landscape ecology in 
West Africa. The Middle-East-North-Africa Nodal Office is based at the Energy, Environment and Water 
Research Center of The Cyprus Institute in Nicosia, Cyprus. Their focus is on climate change (impacts, 
mitigation and adaptation), renewable energies in the built environment, environmental monitoring 
and water scarcity management. The IPO congratulates the new Nodal Offices and their staffs and 
wishes them a good start among the GLP community.

Further information on GLP Nodal Offices can be found at: http://www.globallandproject.org/people/
nodal_offices/
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If the Kwongan Foundation at The University of 
Western Australia’s School of Plant Biology and a 
team of dedicated scientists of a range of disciplines 
together with several others working with them have 
it their way, south-western Australia’s unique and 
megadiverse sandplain vegetation will soon be added 
to UNESCO’s World Heritage List. That team is hoping 
the new book, Plant Life on the Sandplains in Southwest 
Australia (2014) will pave the way for the area to 
be World Heritage-listed.  This book was produced 
under the banner of the Kwongan Foundation, with 
contributions from a wide range of knowledgeable and 
passionate authors.  It targets both an international 
readership with an interest in megadiverse ecosystems, 
and local readers with a keen interest in how their 
biodiverse flora sandplains function.

Beautifully illustrated by Western Australia’s leading 
botanical artist Philippa Nikulinsky, the book replaces 
Emeritus Professor John Pate’s and Dr John Beard’s 

The Kwongan Foundation: Bridging community 
needs and biological conservation

earlier publication, Kwongan: Plant Life of the Sandplains. 
Western Australia’s Southwest is already recognised as 
one of the world’s biodiversity hotspots and deserves 
to be protected and celebrated.

In 2006, the Kwongan Foundation was founded, both 
to conserve the biodiverse sandplains and to foster 
research of Australia’s biota. Kwongan (or kwongkan) 
is a Noongar aboriginal word for sand, but botanists 
now use the name for low vegetation that occurs over 
large areas of sandplain in Australia’s Southwest. The 
main objective is to secure the inclusion of the region 
in the  Unesco World Heritage Listing for the region 
which is the size of England, focusing on National Parks 
and Reserves in that region, about 10-20% of the entire 
area. The foundation is committed with implementing 
the gathering and sharing of knowledge about the 
unique flora, fauna and other biota of the area, 
facilitating conservation objectives of the community, 
industry and government, helping  provide a secure 

Sanplain in Southwest Australia at Lesueur National Park.

Hans Lambers1

1 Founder and Patron of the Kwongan Foundation. The University of Western Australia.
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basis for the State’s tourism industry, discovering 
many valuable compounds for medicine and involving 
community groups helping with the challenge of 
conservation.

The rainfall on the sandplains is low and the soils are very 
infertile, but the region contains a rich diversity of flora 
which supports a web of life that includes many species 
of lizards, birds and other animals. South-western 
Australia’s kwongkan is similar to the sandplains of 
South Africa and Brazil.  The environments function in 
the same way but support different plant species and 
families. Brazil locations have World Heritage listing 
and proud signs can be seen to that effect in many 
national parks. It is obvious what it does for the people 
of the region and the tourist industry and the Kwongan 
Foundation is working towards achieving the same 
result for south-western Australia.

UNESCO World Heritage listing would not threaten 
agriculture, as it only targets flora in national parks and 
reserves. Mining companies support the initiative.  It 
will be a good thing for the State of Western Australia, 
because it will put the kwongan firmly on the map and 
make it more attractive for eco-tourism. If successful, 
the process of World Heritage listing is expected to 
take about two years.

In its attempt to garner wide support from both 
the local community and international colleagues 
and enthusiasts, the Kwongan Foundation started a 
Facebook page, which is becoming increasingly popular: 
https://www.facebook.com/kwonganfoundation.  The 
page not only has many wonderful photos of flora, 
fauna and landscapes, but also a wealth of background 
information about kwongan.  Information on Plant 
Life on the Sandplains in Southwest Australia: A global 
biodiversity hotspot is available at: http://uwap.uwa.edu.
au/products/plant-life-on-the-sandplains-in-southwest-
australia-a-global-biodiversity-hotspot.
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Publications

Trends and Directions of Land Change Sciences 
towards Regional and Global Sustainability

The GLP Sapporo Nodal Office in Japan recently published a special issue “Trends and 
Directions of Land Change Sciences towards Regional and Global Sustainability” of GLP-
related papers in Global Environmental Research, 18 (2), December 2014. The issue, led by 
Prof. Teiji Watanabe and Prof. Hideaki Shibata includes 12 contributions from different Asian 
countries.

The full issue is available at: http://www.airies.or.jp/journal_18-2eng.html

(Re)defining Land Change Science through Synthetic 
Research Practices

Alyson L. Young, Wayne. G. Lutters
Department of Information Systems
UMBC, Baltimore, MD, USA
alyson1@umbc.edu, lutters@umbc.edu

Abstract

This paper investigates the co-evolution of scientific practice and supporting technologies for the 
interdisciplinary research community of Land Change Science. Through three and a half years of 
iterative fieldwork and system design, we have developed a deep understanding of their synthetic 
research practices, specifically regarding meta-studies. Here we detail the challenges researchers face 
conducting meta-studies and how this collective effort advances the entire scholarly community. We 
illustrate how our understanding of this synthetic research practice informs the design and refinement 
of cyberinfrastructure to better support their work. 

The full article is available at: http://dl.acm.org/citation.cfm?id=2675183
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Get involved
Join the Network

To join the GLP Network and receive the GLP e-News and the GLP NEWS, please subscribe at: 
glp@inpe.br

Call for contributions – next GLP News
GLP IPO is now accepting contributions to the next issue of GLP NEWS. If you would like to 
contribute, please, contact the IPO by e-mail: glp@inpe.br

Call for announcements in GLP e-News and Website
We are open to announce events and publications related to GLP science on our monthly GLP 
e-news or on GLP website. If you want to contribute, please contact us sending an email to:  glp@inpe.br

Have your project endorsed by GLP and included in the GLP Website
To have your project endorsed by GLP, please, look at the 'Getting Involved' section in our website 
(www.globallandproject.org) to application guidelines.

Conferences

EWACC - Building Bridges Initiative

June 15-17, Nicosia, Cyprus    

Energy, Water & Climate Change in the Mediterranean 
Building Bridges between Europe, the Middle East and 
North Africa 

What is EWACC

Current and future pressures on the MENA region, including 
climate change, the growing demand on resources and resource degradation, urbanization and 
globalization, cause unprecedented challenges for humanity.

Europe and the MENA countries have to act in concert in order to tackle these challenges posed by 
climate change and the Water, Energy and Food Nexus. EWACC (Energy, Water and Climate Change in 
the Mediterranean) stands for a new conference series that brings together distinguished scientists 
with a broad range of expertise, representatives of the private sector, primary stakeholders, policy 
makers and high- level officials to advance sustainable development in the MENA region through a 
constructive Euro-Mediterrane

Further information can be found at: http://www.ewacc.org/

Our Common Future Under Climate Change 

July 7-10, Paris, France  

The International Scientific Conference “Our Common Future 
under Climate Change” will take place at UNESCO (Paris) in July 
2015. 

This four-day conference will be the largest forum for the 
scientific community to come together ahead of the 21st UNFCCC 
Conference of the Parties (COP21), which will be hosted by France 
in December 2015 (“Paris Climat 2015”). Building on the results of 
IPCC 5th Assessment Report (AR5), the Conference will address 
key issues concerning climate change in the broader context of 
global change. It will offer an opportunity to discuss solutions for 
both mitigation and adaptation issues. The Conference will also 
welcome Side Events organized by different stakeholders. 

Further information can be found at: http://www.commonfuture-paris2015.org/
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Mosaic landscape with shifting cultivation and long fallow, East Kalimantan, Indonesia (Photo by Ole Mertz)
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GLP International Project Office
National Institute for Space Research- INPE  
Earth System Science Centre- CCST

Av. dos Astronautas, 1758  
Earth System Science Center (CCST), 
1st floor, room 22  
Jd. Granja - 12227-010  
São José dos Campos - São Paulo - Brazil  
Fone: +55 12-3208 7931/7942

www.globallandproject.org 

GLP International Project Office is thankful for the financial support 
from the National Institute for Space Research – INPE, Brazil,  the Earth 
System Science Center (CCST) and VU University Amsterdam (VUA)
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GLP is a joint research project of the International Geosphere-Biosphere 
Programme (IGBP) and Future Earth.


