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Fast and complex global changes with
uncertain outcomes such as climate
change, population growth, globalisation,
and land degradation require
sophisticated adaptations of policy and
decision making. Man strongly shapes
ecosystems and at the same time depends
on its functions and services. The
emerging need to understand and address
these complex dynamics resulting from
the interactions between the human and
ecological systems leads to a changing

role of science in society. Policies based
on the acknowledgment of complexity
need to be informed by an integrative
science which incorporates a wide range
of bodies of knowledge (Jahn 2008,
Mogalle 2001 , Spangenberg 2011 , Reyers
et al. 2010, MEA 2005, TEEB 2010).

In this context, the concepts of
transdisciplinary research attract growing
attention in the academic but also the
political world (Hirsch Hadorn et al.
2006, Scholz & Tietje 2002, Maasen &
Lieven 2006). Even though no common
definition of transdisciplinarity exists, it

generally refers to an integrated research
approach involving multiple disciplines
as well as non-scientific stakeholders that
are defined by the shared problem to be
addressed (Pohl & Hirsch Hadorn 2007;
Lang et al. 2012; Mogalle 2001 ;
Bergmann et al. 2005; Häberli &
Grossenbacher-Mansuy 1998). In this
paper we make reference to Klein et al.
(2001 ) who define transdisciplinary
research as a process where different
academic disciplines work jointly with
practitioners to solve real-world
problems.
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The idea of science for society through
one-way information flows from
scientists to the public is being replaced
by the notion of science with society,
which triggers a process of reciprocal
learning (Scholz 2011 , Spangenberg
2011 , Stauffacher et al. 2008). The active
involvement of stakeholders in
transdisciplinary research projects is
inherent (Moll & Zander 2006).
Nevertheless, several key issues need to
be clarified to ensure added benefit. Who
should be involved at what research phase
for what objective and hence by which
means and to what degree of entitled
power? To address the particular
objectives of the transdisciplinary
research, stakeholder involvement needs
to be designed in a flexible but target-
oriented way with tailored techniques
(Stauffacher et al. 2008, Krütli et al.
2010).

The paper shows how the involvement
of non-scientific stakeholders can be
achieved in the context of a large-scale
research project, based on the case of The
Future Okavango (TFO) project as it
studies a complex social-ecological
system, has the objective to produce
knowledge relevant for decision and
policy makers, and commits itself to
integrate a transdisciplinary approach into
its research process. The paper presents
and analyses the different approaches for
stakeholder involvement of TFO using
the typology of stakeholder involvement
developed by Stauffacher et al. (2008). It
aims at assessing the role and
contribution of current methods for
stakeholder involvement to the overall
aims of the project in the first place and,
in addition, gives recommendations for
future involvement strategies. Looking at
the case of TFO also shows the
ambivalence between the potentials and
scientific (new) benefits of
transdisciplinary processes on the one
hand and the high complexity and
constraints faced when doing
transdisciplinary research “in vivo” on
the other.

The next section starts with a review of
the literature on transdisciplinarity,
provides an outline of the core arguments
for stakeholder involvement in
transdisciplinary research and finally
introduces the typology for stakeholder
involvement used in this paper. In section
three, we picture the case of The Future
Okavango project from a
transdisciplinary perspective and present
the different approaches applied to
involve relevant stakeholders in the

countries of Angola, Botswana and
Namibia. In the fourth section, we
highlight the lessons learnt and
constraints faced regarding the
involvement of stakeholders in research
and put this into a broader context of
challenges in the practice of
transdisciplinarity. We then discuss the
role and contribution of the approaches
for the generation of knowledge, analyze
achievements and shortcomings of TFO’s
stakeholder involvement and finally point
to possibilities of adaptation for the
remainder of the project as well as for the
design of future projects.

The steering of complex social-ecological
systems towards sustainable pathways
requires policies and decision making
which takes into account the interactions
between the features of the system. As a
consequence, scientific support needs to
acknowledge this complexity and assess
management challenges in an integrated,
rather than disciplinary, specialised, and
isolated way. With regard to this science-
policy interface, the discourse on
transdisciplinary research has become
increasingly dynamic especially in the
context of the debate on sustainable
development emerging from the UN
Earth Summit in Rio de Janeiro 1992
(Häberli & Grossenbacher-Mansuy 1998,
Mogalle 2001 , Dubielzig & Schaltegger
2004, Siew & Döll 2012, Brandt et al.
201 3).

Even though a consistent paradigm or
shared research framework remains
outstanding, a number of aspects
commonly characterise the
transdisciplinary approach in a diversity
of studies. It commonly addresses
problems from the real world, integrates
various disciplines as well as non-
scientific stakeholders in order to enable
processes of joint knowledge generation
and mutual learning and finally aims to
create solution-oriented and practical
relevant knowledge (see e.g. Pohl &
Hirsch Hadorn 2007, Lang et al. 2012,
Bergmann et al. 2005, Mogalle 2001 ,
Häberli & Grossenbacher-Mansuy 1998).

Integration – of knowledge and
methods between scientific disciplines in
terms of interdisciplinarity on the one

hand as well as of tacit and experience-
based knowledge of non-scientific
stakeholders on the other hand – is a core
feature of transdisciplinary research (Jahn
et al. 2012). It results in synergies as the
merging of different types of academic,
tacit and experience-based knowledge
leads to knowledge production that goes
beyond the aggregated sum of the
individual bodies of knowledge
(Dubielzig & Schaltegger 2004, Häberli
& Grossenbacher-Mansuy 1998, Mobjörk
2010, Maasen & Lieven 2006).
Integration in transdisciplinary research,
however, does not only refer to the
cognitive dimension. It also implies
aspects of social, organisational and
communicative integration between the
scientists and practitioners involved and
thus increases the challenge of
transdisciplinarity (Jahn 2008, Jahn et al.
2012, Klein 2008).

The close interaction and integration
between scientific and practical bodies of
knowledge in the course of the research
project ensures the generation of so-
called socially robust knowledge, being
not only scientifically valuable but also
practically relevant for stakeholders’
actions and decisions to cope with the
problem (Klein et al. 2001 , Maasen &
Lieven 2006). Transdisciplinary
approaches therefore need to be designed
in a way to enable processes of mutual
learning and knowledge generation
between the different understandings in
science and society but also within these
groups (Collins & Ison 2009, Mobjörk
2010).

Referring to the characteristics of
transdisciplinarity in addressing real-
world problems with the aim of solution
finding, transdisciplinary research
commonly deals not only with analysing
the state of the particular system observed
(system knowledge) but is also
confronted with questions about what
goal or solution is aimed for (target
knowledge) and how this goal can be
reached (transformation knowledge)
(Fig. 1 ) (Pohl & Hirsch Hadorn 2007,
Jahn et al. 2012, Dubielzig & Schaltegger
2004). As the construction of these types
of knowledge is closely linked to
stakeholders’ values, norms, visions,
interests, regulations, capacity and power
relations, the understanding and
integration of these aspects is of high
relevance in order to bridge the often
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criticised gap between science and
practice (Pohl & Hirsch Hadorn 2007,
Maasen & Lieven 2006, Mobjörk 2010,
Roux et al. 2006).
Finally, the active involvement of

stakeholders in the research process
fosters the legitimacy and ownership of
research outcomes and hence can increase
the motivation, empowerment and
likelihood of stakeholders initiating and
contributing to transformation and
decision-making processes (Lang et al.
2012, Stauffacher et al. 2008, Enengel et
al. 2012, Hirsch Hadorn et al. 2006).

Addressing the objectives of
transdisciplinary research requires
adjusted forms of stakeholder
involvement (Krütli et al. 2010). To avoid
overstraining researchers and
stakeholders due to excessive
involvement, the specific forms need to
be selected wisely, depending on the
phase and goal of each respective
research process. Stauffacher et al. (2008)
propose a dynamic approach with a
flexible variety of techniques providing
different forms and intensities of
involvement. To guide the decision on the
techniques to use in the process, issues
like why and when should who be
involved on what aspects, and along with
it, the expected effects of the techniques,
need to be clearly formulated (Krütli et al.
2010, Stauffacher et al. 2008).
To present and discuss the techniques

applied in the case study, we make use of
the typology proposed by Stauffacher et
al. (2008) and adapted by Krütli et al.
(2010) for decision-making processes
which differentiates between the various
forms of involvement (similar typologies

discussed and adapted for
transdisciplinary research e.g. see Brandt
et al. (2013), Tress et al. (2006), Enengel
et al. (2012)). Based on the distinction
given by Sherry Arnstein (1969) who
classifies involvement by the growing
degree of empowerment climbing
upwards her “ladder of citizen
participation”, four levels of involvement
are discriminated, characterised by the
varying degree of information flow,
commitment and power relations between
the parties. These levels of involvement

are information, consultation,
collaboration and empowerment (Fig. 2)
(Krütli et al. 2010).
The first two levels refer to forms of

one-way communication with only a
limited degree of commitments or power
for stakeholders to actively influence the
process. The first level, ‘ information’ ,
merely consists of communicating the
objective, progress or outcome of
research activities to stakeholders orally,
visually or in writing. The second,
‘consultation’ , aims at collecting
knowledge, perceptions, suggestions or
any other information from the
stakeholder usually inquired through
talks, interviews or questionnaires.
Although this exchange is not binding, a
weak form of cooperation exists as
scientists have the intention to take the
information gained into account while
stakeholders have the feeling that they
influence the process by articulating their
knowledge and perceptions. The third
level, ‘collaboration’ , refers to a higher
intensity of involvement including more
interactive, two-way communication with
stakeholders holding notable power on
the research process and outcome. This
also implies a higher degree of
commitment including binding rules and
competences. While the former, from our

Fig. 1 : Knowledge types in transdisciplinary research (adapted from Scholz & Tietje

2002; Pohl & Hirsch Hadorn 2007).

Fig. 2: The four levels of stakeholder involvement (adapted from Tress et al. 2006).
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understanding, still entails a hierarchical
gap between the researchers and
stakeholders involved on influencing the
research process, the last level,
‘empowerment’ , comprises the highest
degree of intensity of involvement. By
assigning equal rights or even authority in
decision-making processes to
stakeholders, these collaborating partners
are empowered to determine the content
and outcomes of the research process
(Krütli et al. 2010, Stauffacher et al.
2008). With higher intensity of
involvement however, aspects of
legitimacy and power asymmetries
increasingly manifest. Existing interest
conflicts and power relations between
stakeholders, their possibilities to become
involved as well as their relationship to
researchers need to be acknowledged
(Krütli et al. 2010, Mobjörk 2010).
The choice of the level of stakeholder

involvement depends on the objective of
the particular engagement. The different
techniques selected accordingly cannot be
suitable for all research phases and
stakeholders involved, but need to be
applied and combined after their specific
strength in order to achieve highest
synergies. In the following section, we
will present the different approaches
selected and applied to involve
stakeholders in The Future Okavango
project with reference to their varying
level of involvement and their potential to
trigger processes ofmutual learning.

The Okavango River – with its source in
the Angolan highlands, running along the
northern border of Namibia and finally
terminating in the world’s largest inland
Delta in the Kalahari Desert of Botswana
(Fig. 3) – is of crucial importance not
only for the region’s ecology but also for
people’s livelihoods (Kghati et al. 2006,
Mendelsohn & el Obeid 2004). The
ecosystems of the basin are in nearly
pristine condition at present (Stellmes et
al. 201 3), however are increasingly
experiencing rapid transformation
processes (Hansen et al. 201 3), driven by,
inter alia, climate change with an increase
in temperature since the late 70s (see

Weber 2013) agricultural expansion and
overexploitation of natural resources
linked to human population growth
(Schneibel et al. 201 3, Kghati et al. 2006,
Mendelsohn & el Obeid 2004, Hansen et
al. 201 3) as well as processes of
globalisation, like agro-industrial foreign
investments (Kghati et al. 2006) and the
advent of consumerism, (Pröpper et al.
201 3). These developments threaten to
turn the transboundary basin into a global
hot-spot of irreversible change,
environmental degradation, biodiversity
loss and potential conflicts on land and
water use (Kghati et al. 2006, Mbaiwa
2004, Turton et al. 2003). The research
project The Future Okavango (TFO)
addresses this real-world problem, by
analysing the interactions between land
use patterns, ecosystem services and
well-being within the Okavango River
catchment. The project’s objective is to
provide socially-robust knowledge in
order to support decision making for
sustainable land use in the future through
a transdisciplinary research approach
(Seidel et al. 2012).
To meet the complexity of the problem,

a wide range of scientists from various
disciplines are involved in the research
project coming from universities and

research institutes in Germany, Angola,
Botswana and Namibia. The
interdisciplinary team includes scientists
from hydrology and biology up to
economists and anthropologists, being
organised in ten subprojects. Regular
workshops, thematic bi- and multilateral
cooperation, a comprehensive website
including an internal area as well as the
specifically established platform for data
and information management OBIS
(Okavango Basin Information System;
see Kralisch et al. 201 3) facilitate the
internal scientific communication and
interplay. The concept of Ecosystem
Functions and Services (ESF/ESS) builds
the main framework for integrating the
data and knowledge from the ecological,
socio-cultural and economic analysis
(Seidel et al. 2012). There is the need to
consider the context of transboundary
water management issues as well as the
linkages of local and catchment scales
and their interrelations. The latter is taken
up in the core site approach with four
selected local areas (Cusseque and
Caiundo in Angola, Mashare in Namibia
and Seronga in Botswana) for detailed
studies on the ground that allows up-
scaling processes to the catchment level
(Röder et al. 201 3; Fig. 3).

Fig. 3: The Okavango River Basin and the four levels of TFO’s involvement: local

(core site), provincial, national, and transboundary.
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One major challenge for decision
makers in the region is the limited
availability of information about the
current situation and possible impacts on
the provision of ecosystem services under
different land and resource-use scenarios
intensified by a generally low awareness
for resources’ values. Such information is
needed for sound planning on land use
and nature conservation in order to
sustain ecosystems and hence people’s
livelihoods. To better link science to
decision and policy making in practice,
for TFO stakeholder involvement is
essential in the research processes in
order to set research priorities, integrate
existing knowledge, adapt decision
support to stakeholders’ information
needs and finally to increase chances that
research outputs contribute to informed
decision making and find their way into
implementation (Seidel et al. 2012).

The selection of appropriate approaches
for stakeholder involvement requires a
prior identification of stakeholders that
are relevant for the TFO research project.
We define stakeholders as any group,
organisation or individual, that may be

affected by and/or have the ability to
influence the problem at hand. A first step
consisted in assessing the landscape of
actors related to land use in the Okavango
River Basin. The identification was
mainly based on the expertise of TFO
members who have in-depth knowledge
of the stakeholder landscape, including
local consultants and NGO members of
the TFO team.

For each of the three countries a list of
actors (individuals, groups and
organisations) specifying their interest in
ESS management and governance and the
role they play in it has been compiled.
The resulting list (with over 160 actors of
potential relevance for TFO in total) was
organised according to eight sector
categories (Table 1 ). In a next step, the
selection of stakeholders important for

TFO was based on the ranking of each
actor (in terms of very weak, weak,
moderate, strong and very strong) for the
following criteria: (1 ) the stakeholder’s
potential impact on the management of
ESS in the basin, (2) the stakeholder’s
potential to be affected by the provision
of ESS in the basin, (3) the stakeholder’s
potential impact on the TFO project and
(4) the stakeholder’s potential to be
affected by the project’s outcome.

Similar patterns can be found in all
three countries (Table 1 ): With reference
to the first two prioritisation criteria,
resource users, governmental bodies and
traditional authorities have been rated
most often to strongly or very strongly
affect (1 ) and be affected by (2) ESS
provision and management. The same
three major stakeholder groups have,

ANG NAM BW total
(1 ) SH impact

management

(2) SH is affected

by ESS provision

(3) SH impact

TFO project

(4) SH is affected

by TFO project

Academia &
education 7 5 3 1 5 - - - I

Civi l society 11 1 2 7 30 - - - -

Government 1 3 1 6 23 52 I I I I I I I I I I

Media 0 2 1 3 - - - -

Private sector 1 6 4 11 - - - -

Regional/

international

organisations
1 0 1 2 9 overlap overlapping

Resource

users
4 9 5 1 8 I I I I I I I I I I I

Traditional

authorities
2 2 1 5 I I I I -

Sector Number of SH identified Criteria for prioritisation

Total 48 64 53 - - - - -

Table 1 : Number of stakeholders (SH) identified in Angola (ANG), Namibia (NAM) and Botswana (BW) in each sector or

stakeholder group, and the ranking of these sectors according to the score of each stakeholder of the sector for the

prioritisation criteria (1 )-(4) (only scores ‘strong’ and ‘very strong’ were added up) (adapted from Falk et al. 201 2).

Box 1 : The case of the scenario building process

In the case of face-to-face interviews for the scenario building process, the stakeholder

selection process revealed that stakeholders of four governance levels need to be

distinguished and involved: the local core-site scale where impacts on resource use and

management is manifested on the ground, the provincial or district level responsible for

the implementation of policies influencing resource uses, the national level as sovereign

decision-making power, as well as the transnational Okavango River Basin scale, where

stakeholders impact on the transboundary use and governance of water, land and other

natural assets. Figure 4 il lustrates the final selection of stakeholders in Botswana

selected for face-to-face interview purposes in the Scenario building ("TFO approaches

for stakeholder involvement") process representing the four levels of governance.
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according to the analysis, the potentially
strongest influence on the success of the
TFO project (3). The project has the
strongest potential impact on stakeholders
(4) in the sector of resource users but also
the government and the academic sector.
Although the group of resource users is
divers, the focus is mainly on local
communities in the project areas as they
are most affected by the provision of
ESS. Additionally, regional and
international organisations that operate in
the Okavango region and that are in many
cases identical organisations in the three
countries are considered as generally
important addressees for the progress of
the project (Falk et al. 2012).

A last step consists in the selection of
key stakeholders, which is specific to the
respective project activity and its
objective. The multi-scale analysis
conducted in TFO also requires the
identification of stakeholders at several
scales of decision making from the local
to the transboundary level (see Box 1 and
Fig. 4). In practice, a discussion with
local consultants and NGOS enables the
identification of the country-specific
stakeholder groups, institutions and
structures and appropriate contact persons
to address.

In this section we present from an
academic perspective the approaches
TFO has established to involve and
interact with stakeholders outside
academia in order to investigate and
provide sound information for the
management of the Okavango River
Basin (Table 2). We highlight the level of
involvement aimed at by each approach

as well as its potential for mutual learning
processes in TFO; more practical details
on the implementation of the approaches
within TFO are provided in boxes
accordingly.

Involvement as TFO project partner

Although according to the stakeholder
analysis civil society only plays a minor
role concerning the use or management of
ESS, they do have deep insight and
knowledge on the social-ecological
system and existing decision-making
processes. Therefore, key stakeholders
from civil society, but also governmental
authorities have been part of the project
from the beginning of its planning (see
Box 2).

The cooperation as direct project
partners refers to an empowerment of
these stakeholders with equal status to the
academic staff. Knowledge integration
and expertise exchange take place
through regular communication structures
within TFO, joint research activities,
thematic bilateral cooperation and
consultation. The project benefits
strongly from the facts that the partners
are well connected to a broad range of

stakeholders relevant to the phenomena
of interest, have excellent knowledge
about formal and informal
communication channels and political
processes and are well aware of potential
or open conflicts. Due to their
simultaneous involvement in practice as
well as in science, they serve as important
intermediaries between stakeholders and
the scientific community, facilitating a
process of better understanding
concerning knowledge, needs, concerns,
current processes and other aspects
coming from the practice. Being part of
other stakeholder processes these partners
additionally act as multipliers for the
continuous exchange of information on
research activities and the dissemination
and implementation of research findings
in practice.

The para-ecologists

To facilitate and support the involvement
of local farming communities in the
project’s core study sites, TFO employs
three members of these rural
communities as assistants, the para-
ecologists (see Box 3). This approach
builds up on the positive experiences

Fig. 4: Stakeholder landscape in the Okavango River Basin: the Botswana key stakeholder selection for face-to-face interviews

on land use and change in the basin (scenario building context).

Box 2: TFO’s project partners

TFO’s non-academic project partners are equal partners in the project and involved in

al l strategic and operational decisions, applied research and implementation tasks.

Partners from the sector of civi l society consist of NGOs: the Desert Research

Foundation Namibia (DRFN) and Community Economic Development Project (CEDP) in

Namibia as well as the Kalahari Conservation Society (KCS) in Botswana. They have

long lasting experience in conducting work on sustainable natural resource

management in local communities but are also strongly involved in national

environmental pol icy development and implementation. Often they are key partners in

other research and development initiatives in the Okavango region and thus important

for the project’s networking. Project partners from the governmental sector such as

officials from the National Institute of Water Resources in Angola or the Ministry of

Agriculture, Water and Forestry in Namibia, have very strong insight in political

processes and visions as well as policy relevant research needs.
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made by TFO members on former
research activities in Southern Africa1

(Schmiedel et al. 2010).
Para-ecologists serve as important

intermediaries. They facilitate the
communication between land user and
scientists and enhance local stakeholder
involvement mainly on the level of
information and consultation but possibly
up to collaboration – depending on the
research activities. Being familiar with
the local knowledge on the political,
social and natural environment, its impact
on the local land-use strategies and
livelihoods, they make the information
accessible and comprehensible for the
researchers in terms of language and
meaning. The other way around, they
translate information and questions from
the project for resource users in a way

that allows understanding, contributing to
and making use of research activities and
results. Therefore, para-ecologists have
high potential to facilitate processes of
mutual learning between TFO researchers
and local stakeholders throughout the
project.

On-farm research

The direct involvement of local resource
users in order to develop, test and
implement improved forms of land-use
practices adapted to their needs and
capacities seems inherent in the research
project. An on-farm research approach
has been chosen to experiment on forms
of more sustainable cropping techniques
(see Box 4 and Fig. 6).

The approach applies different
intensities of stakeholder involvement. It

includes mutual information transfer as
well as consultation. At the same time,
the approach allows farmers to become
on-site researchers. Joint research
activities and trials adapted by farmers to
their needs can be considered as an
empowerment in the research process on
Conservation Agriculture. Although not
all activities and adaptions by farmers
were chosen in a way of highest scientific
interest or relevance for researchers,
scientists gained much deeper insight in
local resource users’ knowledge, abilities
and needs. The ongoing exchange on
farmers’ practical experiences and
researchers’ accompanying analysis
enables processes for knowledge co-
production and mutual learning.

Participatory filmmaking

Participatory filmmaking is an approach
that aims to enable people to discuss their
experiences, concerns and ideas by
making films together, which then
communicate the outcome of this process
to wider audiences (Braden 1998, Lunch
& Lunch 2006). Participatory filmmaking
within TFO is aimed at giving local
stakeholders the opportunity to share
their knowledge and concerns with the
researchers and the wider public (see Box 5).

The films produced in collaboration
with the local communities present topics
and information that are potentially new
and relevant to TFO researchers and
general audiences alike. Instead of
consulting stakeholders on topics defined
by researchers, resource users get the
chance to inform on issues of relevance
for them. Filmmaking thus empowers the
participants to become more equal
partners in the research process (White
2003, Chamber 1994). Screenings and
distribution of the resulting films to
project partners and decision makers
serve as a means of communicating local
perspectives on social-ecological
complexities in order to reveal
knowledge and concerns that should be
taken into consideration.

Forums for Integrated Resource

Management (FIRM)

In the TFO project, various scientists are
engaged in research activities on the
ground, all with a need to interact with
the local communities. By establishing
FIRM, TFO facilitates the establishment
of a platform for interaction between not
only resource users and scientists, but
also other local stakeholder and decision
makers in order to address communities’

Box 3: The para-ecologist program

The professional involvement of local actors with intimate knowledge of the
ecosystem into research activities has been initiated more than 30 years ago (Basset et
al. 2000, Janzen 2004) and is evolving ever since (e.g. Missouri Botanical Garden,
Walters 2006). TFO full-time employs so-called para-ecologists that are members of
the rural communities with extensive local knowledge that receive trainings by TFO
members in order to assist research activities (Fig. 5). Besides supporting the
organisation and implementation of research on-site, para-ecologists help to identify
relevant stakeholders, translate in interviews and facilitate communication with other
local stakeholders. Being rooted in the local community, speaking the local languages,
and often having farming background themselves, para-ecologists have an intimate
insight into the needs, values, aims and perspectives of the local land-user
communities. Through their work and training, the para-ecologists are gaining deep
insight into the needs, aims and perspectives of the scientific community respectively.
Para-ecologists are therefore important facilitators to bridge the gap between the two
communities. Additionally, living in the community, para-ecologists keep up the
communication by being in continuous contact with researchers and local stakeholders
during the progress of the projects.

Fig. 5: Meshack Kwamovo, Para-ecologist in Seronga, Botswana, with TFO

scientists in the field (Schmiedel, 201 2).

1See www.paraecologist.org [26.09.2013] .
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Approach Addressee

Level of

involvement Implementation facts
Possible challenges faced during

implementation in practice
Main objective of approach

Direct

project

partner

NGOs;

Government

members

NGOs: 2 partner-NGOs in NAM, 1 in BW, 1 in ANG

punctual ly.

Government members: project partners working for

governmental Institutions in ANG and NAM

Duration of involvement: on-going for 5 years

Partners are part of present SH

landscape: they have own interests and

are influenced by power relations

SH as direct project partners continuously

ensure the relevance of research

activities for practice, bring in practical

knowledge and serve as important

multipl iers to other stakeholders.

Para-

ecologists

Para-ecologists belong to the local
community: they are embedded in and
affected by power relations which can
influence research activities and
stakeholder involvement via para-
ecologists

Para-ecologists serve as unique

intermediaries between the scientific and

local community and facil itate

communication in terms of language and

meaning.

On-farm

research

Small scale

farmer

Implemented at core site in NAM, Mashare

No. of farmers participating: 1 5; 8 with trial research plots

Duration of involvement: on-going for 5 years

Scientists depend on farmer’s activities

and adaptations: activities not always of

relevance for research

Farmers become on-site researchers and

participate in knowledge co-production;

joint research allows insights in local

knowledge and needs.

Participa-

tory film-

making

Resource

users

One fi lm produced in each core site (only in Cusseque for

ANG); involves para-ecologist, FIRM members and other

community members

No. of participants: 8 in NAM; 6 in BW; 5 in ANG

Duration of involvement: fi lm-workshops of several weeks,

on-going involvement through fi lm-screenings

Participatory fi lmmaking constitutes a shift

in representational power as it gives

people who are usually represented by

others the possibi l ity to present their

perspectives; fi lmmaking in practice

however takes place within power relations

and runs the risk of reproducing these

Participatory fi lmmaking serves as a tool

to reveal, communicate and learn from

local knowledge, concerns and priorities.

FIRM

(Forum for

Integrated

Resource

Manage-

ment)

Local

community

Facil itated mainly by local NGOs partners

3 FIRMS established in the Mashare core site (NAM), 1 in

the Seronga core site (BW); around 1 0 FIRM members

each; no FIRM in Angola.

Duration of involvement: on-going for 4 years

FIRM requires time for establishment,

regular facil itation best by NGO, and

commitment by SHs; due to a missing

constant NGO partner, FIRM could not be

established in the core sites in Angola

FIRM aims to empower local

communities in the field of self-

organisation and development planning;

FIRM serve as intermediaries for various

forms of interaction with a wide range of

local stakeholders for TFO.

Existing

stakeholder

structures

Various SH,

mainly DM

TFO is endorsed by OKACOM;

TFO is a stakeholder member of the OkBMC1 and the

IRLUP2 in Namibia;

Duration ofinvolvement: punctual but repeated

TFO becomes part of political landscape

with SH that have own priorities and

agendas; difficult to streamline research

activities with policy agendas

The cooperation and alignment with

existing stakeholder structures enhances

the contribution of TFO research activities

to decision-making processes.

Workshops &

direct inter-

actions

Various SH,

mainly DM

One international workshop (Maun, NAM, 2011 ): with over

1 40 participants;

Flexible and informal character demands

high individual engagement and

commitment by researchers and SH

Workshops and direct interactions allow

informal and flexible involvement, and

become particularly important for the

dissemination of results.

Scenario

Building

Exercise

All sectors

and scales of

SH identified

In each country, face-to-face interviews at transboundary,

national, provincial, core site level;

No. of knowledge collection interviews: NAM 31 , BW 27,

ANG 32; additional informative interviews: 22;

interdiscipl inary and stakeholders’

knowledge integration due to time

constraints and differing languages,

methods etc. ; budget constraints l imit

Scenario building integrates stakeholders’

knowledge and perception in to the

interdiscipl inary knowledge production;

Scenarios communicate research results

Table 2: Approaches for stakeholder involvement in TFO: overview (in = information | cs = consultation | cl = collaboration | em = empowerment | ANG = Angola | NAM = Namibia |

BW = Botswana | SH = Stakeholder | DM = Decision maker | FIRM = Forum for Integrated Resource Management).

in cs cl em

X X

X X X

X X X

X X X X

X X X

Para-

ecologists

Local

community

One para-ecologist employed in each core-site (only in
Cusseque for ANG) (see factsheets on Para-Ecologists)
Duration of involvement: on-going for 5 years

Community members are informed on project and involved in

consultative processes by TFO researchers via para-ecologists.

Duration ofinvolvement: punctual but repeated

1Okavango Basin Management Committee, Namibia
2Integrated Regional Land Use Planning, Kavango, Namibia

X X

X X X
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Scenario

Building

Exercise

All sectors

and scales of

SH identified

In each country, face-to-face interviews at transboundary,

national, provincial, core site level;

No. of knowledge collection interviews: NAM 31 , BW 27,

ANG 32; additional informative interviews: 22;

interdiscipl inary and stakeholders’

knowledge integration due to time

constraints and differing languages,

methods etc. ; budget constraints l imit

Scenario building integrates stakeholders’

knowledge and perception in to the

interdiscipl inary knowledge production;

Scenarios communicate research results

Table 2 (continued): Approaches for stakeholder involvement in TFO: overview (in = information | cs = consultation | cl = collaboration | em= empowerment | ANG = Angola | NAM =

Namibia | BW = Botswana | SH = Stakeholder | DM = Decision maker | FIRM = Forum for Integrated Resource Management).

Approach Addressee

Level of

involvement Implementation facts
Possible challenges faced during

implementation in practice
Main objective of approach

Workshops

& direct

interactions

Various SH,

mainly DM

One international workshop (Maun, NAM, 2011 ): with over

1 40 participants;

1 introductory workshop per core site (local and regional

scale; 201 0 and 2011 );

Informal visits and meetings with various stakeholders at

the individual scale;

Duration of involvement: punctual but repeated

Flexible and informal character demands

high individual engagement and

commitment by researchers and SH

Workshops and direct interactions allow

informal and flexible involvement, and

become particularly important for the

dissemination of results.

Scenario

building

exercise

All sectors

and scales

of SH

identified

In each country, face-to-face interviews at transboundary,

national, provincial, core site level;

No. of knowledge collection interviews: NAM 31 , BW 27,

ANG 32; additional informative interviews: 22;

Planed workshops at provincial level for participatory

scenario valuation.

Duration of involvement: Punctual but repeated.

Interdiscipl inary and stakeholders’

knowledge integration due to time

constraints and differing languages,

methods etc. ; budget constraints l imit

participation methods

Scenario building integrates stakeholders’

knowledge and perception in to the

interdiscipl inary knowledge production;

Scenarios communicate research results

in order to support decision making.

in cs cl em

X X X

X X X
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challenges jointly (see Box 6).
When conducting research activities in

the local communities, TFO members
attend FIRM meetings to inform the
community representatives about the
project’s progress and provide them with
opportunities to influence the research by
identifying issues that they seek solutions
to, e.g. how to improve crop production
and rangeland management. It also serves
as a platform where scientists present and
discuss their research plans, progress and
findings which obliges scientists to
translate their research into a format that
is understandable and meaningful to the

community representatives as well as
other stakeholders involved (Fig. 8).
Additionally, FIRM allows addressing not
only the local community but all relevant
service providers for the community that
attend the meeting at the same time.
Traditional authorities and governmental
officials have been identified as the
second prioritized group of stakeholders
according to TFO’s stakeholder analysis.
They play a dominant role in local
decision making and therefore have high
influence on the management of ESS.
These stakeholders are mainly involved
through information and consultation.

However, through the FIRM approach,
more intensive ways of involvement
become possible.

Engagement with existing stakeholder

structures and processes

With regard to the project’s objective of
supporting decision making, TFO
specifically focuses on the engagement
with the existing stakeholder structure
OKACOM (see Box 7), a transboundary
committee that acts as a priority key
stakeholder in the Okavango River Basin.
Because of its function as advisory body
and being composed by national

Box 4: Conservation Agriculture in Mashare

On-farm research is an approach to develop and test
improved techniques in collaboration with local farmers
on their fields and under farmers’ regular conditions
(Mutsaers & Walker 1991 ). While the traditional
agriculture (TA) practiced in the Okavango Basin
comprises slash and burn with negative impacts on ESS,
conservation agriculture (CA) has been identified as a
possible solution for more sustainable cultivation with
higher yields (Hobbs et al. 2008).
Together with TFO’s partner NGO CEDP that has
experience in training on CA techniques, farmers were
selected to receive CA training and to participate in the
research activities on CA in the Namibian TFO core-site
of Mashare. Trial plots with CA and TA subplots for
comparison with different soil amendments have been
prepared on their fields with adaptations for cultivation
to best suit the individual farmer’s conditions. The
different harvests of the farmers – who had already
observed the differences in performance of crop, even if
unquantified – are analysed by scientists in terms of
quantity and quality. Regular workshops and field days
allowed farmers and scientists to learn from each other’s
experiences. In close exchange with the researchers they
had the opportunity to jointly find solutions to obstacles.

Fig. 6: Conservation Agriculture trial plots on a farmer’s field (right),

contrasted with Traditional Agriculture (left) in Mashare, Namibia

(Zimmermann, 201 2)

Box 5: Participatory films in TFO

Film workshops with land users from different genders, age groups
and social backgrounds have been implemented at TFO‘s core sites.
Guided by the general theme of natural resource use, the participants
of each film workshop conceived, directed and shot roughly 30 to 40
minute long films. They decided on the activities to be filmed,
conducted the interviews, and operated the camera (Fig. 7).
“Our Life” (Gruber et al. 2011 ) from Mashare, Namibia, “The Secret
of Our Environment” (Gruber et al. 201 3) from Seronga, Botswana
and „Honey“ (Antónia et al. 201 3) from Cusseque, Angola are each
the outcome of a collaboration between local stakeholders, TFO’s
para-ecologists with their unique intermediary position and an outside
anthropologist. On the one hand, these films contain abundant
information on natural resource use with distinctive local practices and
perceptions. On the other hand, they are culturally significant
statements, revealing local perspectives and concerns. Feedback
screenings with other community members as well as at the other core
sites contribute to cohesion within the respective community and offer
potential for cross-cultural understanding and exchange. The
dissemination of the films to decision makers serves as
communication tool of local perceptions and needs.

Fig. 7: Scene from the film-workshop in Mashare,

Namibia (Gruber, 2011 )
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governmental representatives, the
involvement with OKACOM allows
channelling communication to all relevant
structure and unites within the three
governments. OKACOM therefore acts as
a catalyst for much broader involvement
with stakeholders.
Similar to the engagement with

OKACOM for the catchment level, the
project is open to contribute also to
national and district level policy
processes. For instance, TFO is involved
in a process for Integrated Regional Land
Use Planning (IRLUP) in the Kavango
regions in Namibia and participates at the
workshops of the national Okavango
Basin Management Committee (OkBMC)
ofNamibia.
Getting involved with existing

structures and processes like OKACOM
or the IRLUP causes changing roles of
stakeholder involvement: while
stakeholders now inform on their
activities, project members get consulted
by the stakeholders. Through the active
participation in their processes though –
mostly in forms of workshops – different
perceptions and hands-on experiences are
exchanged and impulses for collaboration
and mutual learning are initiated.

Workshops and direct interactions

Besides the cooperation with FIRM,
OKACOM and other existing processes,
workshops and direct contacts held by
TFO contribute to a target-oriented and
thematically focused involvement and
informed decision making. So far, one
TFO workshop on the transboundary
level as well as one workshop in the core
sites each was held in the beginning of
the project (see Box 8). Although the
workshops held mainly functioned as
platform for information and
consultation, emerging discussions and
dialogues between all scientists and

stakeholders participating led to two-way
communication and paved the way for
common understandings and mutual
learning processes.
Apart from joint stakeholder

workshops, individual stakeholders are
involved through personal contacts.
Depending on the scientist’s disciplinary
background or aim, links to relevant key
stakeholders, have been established in
order to allow regular exchange.
Primarily on the basis of mutual
information and consultation, leading to
discussions on progress, results and
further priorities of research activities,
this form of involvement can support
bridging the gap between researchers and
practitioners in a manner to address the
expressed needs by decision makers.
Mutual exchanges give additionally the
opportunity to discuss possible impacts of
changes in the ecosystem and thus raise
awareness on transboundary issues.

Scenario building

In the TFO project, the scenario building
process (see Box 9) has several
objectives. From a scientific point of
view, it contributes (1 ) to the
investigation of inter-scale dynamics
(ecological and institutional) within in the
Okavango River Basin: local, provincial,
national, basin-wide; (2) to the analysis
of trade-offs among ecosystem services
and between conservation and human
well-being; and (3) to the integration and
synthesis of research results from several
disciplines. From a transdisciplinary
point of view, scenario building aims to
integrate stakeholders’ knowledge and
perception to the scientific analysis. The
scenario building process is used to
communicate research results to
stakeholders in a format that fosters the
building of opinions about what type of
land use stakeholders desire for the future
and why (MEA 2010). In addition, by
creating buy-in and interest for the

Box 6: The FIRM-approach

The FIRM is an approach designed to enable rural communities to take a more active
part in their own development (Kambatuku 2003) and has successfully been
implemented in Namibia since 1998 (Kruger 2002). The FIRM is normally centred on
an existing local Community Based Organisation (CBO) that takes the lead in
organizing, planning and monitoring the community’s development by identifying key
challenges and, together with required stakeholders such as traditional authorities,
government extension services, NGOs, as well as development or research projects –
all referred to as service providers – plan and implement solutions to these challenges.
It becomes a communal platform for information exchange, and allows joint
discussions on challenges and development goals leading to improved planning of
activities and solution finding in the community as it addresses all service providers at
the same time (Kambatuku 2003, Kruger et al. 2003, Manning & Seely 2005).
FIRMs have been created in the project‘s core sites ofMashare, Namibia and Seronga,
Botswana in collaboration with TFO’s partner NGOs DRFN and KCS, who have
experiences in communal development work. Within the FIRM the TFO project
serves as one of the services providers, contributing to the development goals of the
local communities by providing scientific findings that support decision making
related to natural resource management. The FIRMs are important intermediaries
between the TFO researchers and the local communities.

Step Explanation

Information sharing
Information, as far as possible spatial ly explicit, about projects and plans concerning land and resource

use in the Okavango River Basin is col lected and shared with the scenario team.

System Analysis
Perceived drivers of change, land and resource-use indicators, well-being indicators, ecosystem

services indicators, and current changes are collected through interviews and distributed to the

scenario team as knowledge input during the system analysis.

Identification of scenarios
Collected data on perceived most uncertain drivers and potential scenarios in terms of visions of

stakeholders for land and resource use contribute to the identification of relevant scenarios.

Storyline cross-checking
After the storyl ines (narratives) describing different paths for land and resource use in the Okavango

River Basin are drafted, they are sent to a selection of stakeholders who agreed to cross check the

storyl ines in terms of plausibi l ity and relevance.

Table 3: Contributions of stakeholders in four steps of the scenario building process.
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project (Cowling et al. 2008, Kok et al.
2011 ), the involvement of stakeholders in
the scenario building process may
enhance the chances of implementation of
research results and of the research
leading to a transformation (Lang et al.
2012) in the studied area.

The scenario exercise is conducted at
two scales – catchment and core site
(local). The involvement of stakeholders

in this exercise covers four aspects (Table
3). The main involvement approach
chosen was the conduction of face-to-face
interviews in the field at all four levels in
the three countries of the basin (for the
value of face-to-face interviews see Patel
et al. 2007; Fig. 9). A further involvement
format is the cross-checking for
plausibility of the scenario storylines by
selected experts. A collaboration with

FIRM is envisaged to cross-check the
local scenarios for relevant and
plausibility in group with local land
users. Finally, the scenarios will be
presented and evaluated by stakeholders
at the administrative local scale via a
Multi-criteria Assessment setting. Thus,
stakeholders are involved at the
information and consultative level
mostly.

Although promising in its conception,
integrating transdisciplinarity in the
research practice is demanding (Lang et
al. 2012). This section provides insights
on some lessons learnt and constraints
faced by applying the different
approaches for stakeholder involvement
in TFO and place these in a more general
context of challenges faced in the practice
of transdisciplinarity.

The involvement of stakeholders as direct
partners in the research team as well as
the employment of para-ecologists
emerged as enormously valuable in the
transdisciplinary research process due to
their local insights. A feedback survey on
the involvement of para-ecologists
underlined how highly the scientists
valued this support2. However, being
rooted in the local communities, para-
ecologists are influenced by and
embedded in power relations which
researchers need to keep in mind and
reflect upon in order to avoid influences
on research activities biased by external
interests on the one hand as well as to
ensure a more objective involvement of
and communication with stakeholders by
para-ecologists on the other. Similar
concerns exist regarding the non-

Fig. 8: Scientists reporting back to community at FIRM meeting in Mashare,

Namibia (upper; Klintenberg, 201 2) and discussing findings on soil quality with

FIRM members in Seronga, Botswana (lower; Schmidt, 201 3).

Box 7: OKACOM: The Permanent Okavango River Basin Water Commission

Based on the OKACOM Agreement signed in 1994 by the three countries Angola, Botswana and Namibia, the commission’s role is
to act as an advisory body to the contracting countries with the objective to manage the water resources of the Okavango River in a
coordinated and integrated way based on equitable allocation, sustainable utilisation, sound environmental management and the
sharing of benefits. The OKACOM structure, consisting of high-level governmental representatives of the riparian countries, is
considered as the main focal point to address statutory policy makers in the Okavango region by the TFO project (OKACOM 2011 ,
Pinheiro 2003).
TFO has carefully elaborated in which areas and ways its research can support the implementation of OKACOM’s Strategic Action
Plan (SAP). This way, TFO intends to provide relevant research findings contributing to the research priorities identified by the three
riparian countries. The project reports frequently to OKACOM on its progress during their regular meetings and communicates on a
bilateral level for exchange. All data collected and created by TFO will be provided to OKACOM and other associated stakeholders
in the form of a web-based, integrated data base (OBIS – Okavango Basin Information System; see Kralisch et al. this issue).
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academic project partners. They are
embedded in the stakeholder landscape
and involved in various on-going
processes, representing their own
interests. At the same time, these close
linkages are of high value for the project
as they help to connect research with
practice.

Addressing on the one hand the
requirements and topics predefined by a
funding agency as well as stakeholders’
research priorities and real-world
concerns on the other hand is not always
easy to reconcile. A consequent
transdisciplinary research approach
would require substantial funding for
stakeholder consultation already during
the development of research proposals
(Pohl 2010). In the case of TFO, already
existing contacts and a workshop held in
Luanda, Angola, one year prior to the
project start, allowed consulting
stakeholders in informal ways during the
project’s conception. While research
projects should ideally start with
consultations on stakeholders’ concerns
and knowledge in order to formulate
research questions, this rarely is the case
in practice due to financial and time
limitations (Spangenberg 2011 , Pohl
2010). In the case of the involvement of
local scale stakeholders for instance, the
establishment of FIRM and shooting of
participatory films prior to the start of the
project would have been of advantage to
better consider stakeholders’ views. Yet,
in practice, the demand from funding
agencies for strict time frames and pre-
conceived research agendas make such a
flexible approach difficult.

Similar challenges become apparent when
engaging with existing stakeholder
processes. OKACOM, as a strategic key
stakeholder (Siew & Döll 2012) for TFO,
consists of high-level politicians with
own schedules and agendas that TFO, as
an externally funded research project, has
to align with. For a research project like
TFO with predefined operation plans and

budgets, it is not always easy to
streamline its activities and attend and
contribute to stakeholders’ meetings that
are often announced only at short notice.
This challenge similarly refers to the
engagement with FIRM. TFO just serves
as one of many service providers to them
and researchers need to align on FIRM’s
schedules and priorities that do not
always match their own.

Interviews with stakeholders on their
perception of TFO and their involvement
showed that decision makers are highly
interested in research outcomes, while the
demand to be actively involved in
activities is rather low3 . This underlines
that an empowerment of stakeholders
should not be considered as the ultimate
form of involvement reasoned by its
highest level of intensity. The appropriate
level of involvement depends on the case,
itself conditional on the commitment of
all stakeholders including the researchers
and by the existence of enabling
governance structures (Collins & Ison
2009, Krütli et al. 2010, Brandt et al.
201 3). However, the engagement of
researchers with stakeholders also raises
interests and expectations towards the
project among the later. At the local scale,
stakeholders tend to mistake TFO for a
development project and develop high
expectations with regard to solving their
everyday life problems and bringing in
‘development’ . The engagement with
existing stakeholder structures like
OKACOM leads to a changed conception
from an involvement of to the

involvement with stakeholders, or rather
becoming involved as stakeholder.
Becoming part of the stakeholder
landscape, TFO faces the challenge to
maintain its objective scientific role and
to not become a pawn of existing power
interests. At the same time, TFO
researchers need to reflect on their role
they play as stakeholder in this landscape
and on the way they shape it accordingly.

As adaptations in the academic system to
encourage transdisciplinary research are
still rare, transdisciplinary endeavours are
only little rewarded for a scientific career
(Jahn 2012, Enengel et al. 2012).
Involving stakeholders in researcher is,
however, consuming in terms of time,
resources and efforts (Maasen & Lieven
2006) and the increasing demands on
researchers can lead to overburdening
(Pohl & Hirsch Hadorn 2007). The
interviews with project partners and
stakeholders showed that this constraint
does not only apply for the researchers,
but also for stakeholders, whose interest
in becoming involved is often taken for
granted. Furthermore, the interaction
between different disciplines, cultures,
and languages results in multiple social
and communication challenges (Lang et
al. 2012, Jahn 2008). The success of
transdisciplinary research is therefore
much depending on the commitment of
scientists and stakeholders to invest into
the process (Jahn et al. 2012). In the case
of stakeholder involvement through
workshops and personal contacts for
instance, knowledge exchange may

Box 8: TFO’s workshops

A three-day workshop was organised by TFO in Maun, Botswana in September 2011 ,
addressing mainly national stakeholders from politics with the attendance of the
majority of the TFO team. Besides presenting the project, its objectives and first
results, several open discussions and working groups enabled dialogues on the
different viewpoints, needs, concerns and expectations regarding TFO research.
To introduce the project on the core sites of the TFO project, three introductory
workshops have been organised involving relevant representatives from the
communities but also from the regional level, such as traditional authorities, regional
public authorities, and civil society operating in the respective region. The main aim
of these workshops was to first inform about the project, to receive support and
permission for research activities as well as to learn about priorities of stakeholders
related to ESS and resource management. In addition, it was the first opportunity for
stakeholders and scientists with differing disciplinary background to exchange their
perspectives of the phenomenon under research.

2A questionnaire with open-ended questions was conducted via e-mail within the whole TFO team in 2013 (Schmiedel, unpublished).
3A series of qualitative interviews with African project partners and stakeholders representing the local, provincial, national and
transboundary level was conducted in Botswana and Namibia in 2013 (Schmidt, unpublished).
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potentially lead to processes of mutual
learning and knowledge integration,
however, the commitment to take the
statements named into consideration in
the own research process depends mostly
on individual engagement.

The presentation of the different
approaches for stakeholder involvement
in TFO shows that stakeholders are
involved in order to learn from existing
knowledge and local perceptions of land-
use related processes, to reconcile
research activities with the priorities and
desired decision support of target groups
as well as to foster the recognition and
ownership of the research and its
outcomes. This section aims to discuss
how the different approaches contribute
to addressing the TFO goals for
stakeholder involvement as well as their
relevance for the creation of the three
knowledge types in transdisciplinary
research, namely system, target and
transformation knowledge. As a result,
we provide insights on achievements and
shortcomings of stakeholder involvement
and finally point to possibilities of
adaptation for the remainder of the
project as well as for the design of future
projects.

With regard to the overview given in
Table 2, it is apparent that each of the
approaches can serve different levels of
stakeholder involvement. However, a
clear emphasis of stakeholder

involvement on the level of information
as well as consultation becomes evident.
Stakeholder involvement on the local
level facilitated by para-ecologists and
FIRM as well as stakeholder involvement
through direct contacts, workshops, and
the engagement with existing structures
were mainly used to inform on the project
and its progress, as well as to collect
stakeholders’ knowledge on the land-use
system, hence to create system
knowledge. In the context of the scenario
interviews, consultative processes mainly
focus on the generation of system
knowledge and provide, to a lesser extent,
first insights on target knowledge, that is,
how the future ought to be from the
stakeholders’ perception.

Participatory filmmaking and on-farm
research have the clear objective to
empower stakeholders through
involvement. Both refer to participatory

research approaches, in which
stakeholders are fully involved in the
whole cycle. By identifying restrictions
of the current farming system, defining
objectives for improved practices and
finally developing and testing
innovations, on-farm research implies
processes of co-production on system,
target as well as transformation
knowledge between researchers and
farmers. Participatory filmmaking mostly
reveals knowledge on the system and
gives some impressions on stakeholders’
vision for the target state.

Finally, involvement on the level of
empowerment also refers to stakeholders
who are directly involved as direct
project partners as well as the para-
ecologists. Being involved in research
activities, these stakeholders incorporate
their practical and local knowledge and
experiences for the generation of mainly
system knowledge. However, as some of
these partners such as representatives
from the governmental sector or civil
society are also involved in processes on
the development of strategies or solutions
for improved land use, contributions to
target and transformation knowledge are
also possible.

Our results show a focus on interaction
processes taking place first at the local
level, second for information purposes,
and third for the creation of system

Box 9: The Scenario building approach in TFO

Scenarios can be defined as plausible and simplified descriptions of how the future
may unfold, based on a coherent and internally consistent set of assumptions about
key driving forces, their relationships, and their implications for ecosystems (MEA
2010). The TFO scenarios are explorative (Kok et al. 2011 ), consisting of forward-
looking stories exploring different possible future land uses guided by the focal
question: How will land use, ecosystem services and well-being change in time from
now to 2030 at the basin scale, and at the local scale in each case study? The scenarios
are majorly developed by TFO scientists, however they additionally offer a platform
for the integration of practical knowledge, collected via interviews with 90 identified
stakeholders at all scales of decision making on land use in the Okavango River Basin
and in each country of the basin. The inclusion of stakeholder knowledge increases
the relevance as well as the accuracy of the scenarios (MEA 2010). Further, the
scenarios and their impact on the environment and well-being in the basin will be
evaluated with stakeholders in the form ofworkshops.

Fig. 9: Stakeholder interview at the local level (Seronga, Botswana): ranking of key

ecosystem services (Domptail, 201 3).
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knowledge. The following sections detail
the achievements and shortcomings and
finally give recommendations to meet
TFO’s aims of stakeholder involvement.

Strengths and achievements

The presentation of the approaches
demonstrates the high diversity of
instruments for stakeholder involvement
that have been established in the project.
The approaches are designed in a flexible
way that allows selecting and combining
the instruments, depending on the aim of
the respective research activity. The
FIRM approach and participatory
filmmaking has explicitly been applied to
identify local research priorities. On the
higher political level this happened
mainly through face-to-face interviews in
the scenario building context as well as
through direct contacts established like in
the case of OKACOM. All approaches
help to learn from stakeholders’
knowledge and perception on the system
state and give first insight on target
knowledge. Direct interactions with
OKACOM and the engagement in
already existing stakeholder processes
like in the case of the Integrated Regional
Land Use Planning (IRLUP) in Namibia
fosters the role of research in contributing
to decision-making processes. Good
structures for the distribution and
discussion of information have been
established on the local level via the
FIRM approach and the para-ecologist
program.

Gaps and shortcoming

Although workshops and direct contacts
with stakeholders with decision makers
enable reciprocal information sharing,
they not necessarily lead to processes of
mutual learning and knowledge co-
production. Recalling the conceptual idea
of transdisciplinary research, processes of
mutual learning are a prerequisite for
knowledge integration. The lack of more
institutionalised structures for stakeholder
involvement that foster mutual learning
processes in the project on higher
governance levels can be explained by a
(too) divers stakeholder landscape within
three countries and the related expenses
in terms of costs, time and effort. This
reasons the engagement with OKACOM
as focal addressee of high-level decision
makers and multiplier of mutual learning

processes.
Additionally, an imbalance regarding

the knowledge types towards system
knowledge exists. Transdisciplinarity in
concept does not imply that all three
knowledge types need to be considered to
the same extent within the same research
question. However, the interdependencies
between the three types of knowledge and
the general aim of transdisciplinary
research for solution-oriented knowledge
need to be taken into account (Pohl &
Hirsch Hadorn 2007). While the better
understanding of the social-ecological
system of the Okavango Basin is the main
focus of the project, the creation of
knowledge on the target state as well as
on transformation strategies cannot be
disregarded in order to support decision
making.

The challenges faced in doing
transdisciplinary research emphasize the
need for a flexible and dynamic approach
for stakeholder involvement as proposed
by Stauffacher et al. (2008). The flexible
application and adaptation of the
instruments allows stakeholder
involvement in the most effective way in
order to provide the wanted scientific
support for decision making in the
remaining project phase. A closer look at
our analysis allows us highlighting key
target groups and suggesting approaches
appropriate for the corresponding
involvement.
With regard to stakeholders from high-

level governance structures, stakeholder
involvement and communication of
results first targets existing transboundary
and national river basin committees (such
as OKACOM for the basin and OkBMC
in Namibia) as well as individual key
members from respective ministries and
departments identified at various
governance levels. In addition, current
processes and activities of land use
planning are important addressees for
information and data exchange and can
serve as a platform to learn on target and
transformation knowledge.
Furthermore, key individual

researchers, consultants and
representatives from the civil society that

are involved in policy-making processes
in the Okavango River Basin are an
important target for the use and
dissemination of TFO research results.
They can act as receiver and magnifier of
TFO information, as lobbyer among
decision makers and may integrate TFO
research findings in future projects.
Similarly, TFO’s partner NGOs can play
a fundamental role in the dissemination
of results among decision makers due to
their higher legitimacy, their long-term
involvement and lobbying capacities.
Besides direct interactions with key

stakeholders, workshops and round tables
provide the scene to present and discuss
research results as well as the opportunity
to initiate the production of target and
transformation knowledge amongst a
wider range of target groups. As
workshops are cost intensive and time
consuming, cooperation with existing
stakeholder platforms to increase
synergies and reduce transaction costs
could be valuable alternatives.
At the local scale, ¬especially among

farmer communities, ¬creative forms of
communication allow local resource users
to understand scientific findings. Para-
ecologists have a key role in supporting
TFO researchers to prepare, share and
discuss research results in a relevant and
appropriate manner and serve as
multiplier for the dissemination of results
among farmer community and local
administration. In addition, a strong
involvement of FIRM allows scientists to
discuss findings with local service-
providers and farmer and to initiate joint
reflections on target and transformation
knowledge.
Finally, scenarios form an integral part

of the communication strategy. They will
be communicated through workshops
primarily to the attention of already
interviewed local, regional (and national)
government members, regional and
national NGOs and experts. Scenarios
have a strong informative power with
their presentation of research results in a
concise and integrated format.
Confronted with stories and their impact
on the environment and well-being,
stakeholders shall be able to build an
opinion about different potential future
land use paths; in other words, it should
generate target knowledge among
stakeholders.

4E.g. the Integrated Regional Land Use Planning (IRLUP) in Kavango, Namibia; the Okavango Land Use Planning by GABHIC
(Gabinete para Administração da Hidrográfia da Bacia do Rio Kunene; The Cunene River Basin Authority, under the Ministry of
Energy and Water (MEA) in Angola), the Okavango Delta Management Plan (ODMP) for the Delta in Botswana, the GIS-based Land
Use Conflict Information System (LUCIS) developed by SAREP for the basin and piloted in Seronga, among others.
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The case of the TFO project shows, how
interesting and valuable, but at the same
time complex and absorbing a
transdisciplinary research process is.
Transdisciplinarity is a concept in
progress. Being promising in its
conception to solve complex real-world
problems, transdisciplinary research faces
several challenges in practice (Lang et al.
2012). The changing role of science in
society and the increasing social
accountability, demanding for a societal
usefulness of scientific results while
facing rigid structures, bears the risk of
too high expectations and demands on
research (Maasen & Lieven 2006).
Approaching these expectations requires
structural changes (Jahn et al. 2012) as
well as learning processes on doing
transdisciplinarity within the academic
world but also within society. This also
includes the aspect of reflection, meaning
a critical self-assessment of the individual
and disciplinary role when creating
socially robust knowledge (Spangenberg
2011 ). By presenting the approaches used
to involve stakeholders in the research
process and by discussing the experiences
made in the TFO project, we contribute to
a learning process on transdisciplinary
research and aim to trigger processes of
reflection on the respective role of
scientists and stakeholders.

The design of the paper was conceived by
L.S., S.D. and T.F. S.D. contributed in
particular to the design and the writing of
the analytical part of this paper. T.F.
strongly contributed with his expertise on
the TFO project and stakeholder
landscape in the Okavango River Basin.
The contributions for the specific
approaches have been guided by S.D. for
the scenario-building process, by M.G.
for the participatory filmmaking, by P.K.
and T.F. for the FIRM approach, by U.S.
for the para-ecologist program, and by
I.Z. for the on-farm research approach.
The article was primarily written up by
L.S. with major contributions by S.D. and
T.F. and was critically revised by M.G.,
P.K., U.S. and I.Z. Special thanks to Jan
Wehberg for designing an illustrative map
of the Okavango Basin.
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article.
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