
Environmental Management (2018) 62:858–876
https://doi.org/10.1007/s00267-018-1093-7

People-Centered and Ecosystem-Based Knowledge Co-Production to
Promote Proactive Biodiversity Conservation and Sustainable
Development in Namibia

Axel Schick 1
● Christina Sandig1

● Anja Krause1 ● Peter R. Hobson2
● Stefan Porembski3 ● Pierre L. Ibisch1

Received: 25 December 2017 / Accepted: 6 August 2018 / Published online: 17 August 2018
© Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract
Growing levels of uncertainty and vulnerability generated by land use conversion and climate change set demands on local
communities and national institutions to build synergies between the diverse array of knowledge systems in order to provide
policy makers and practitioners with the best available information to decide what urgent actions must be taken. Science
policy arenas and agreements such as the Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES) and
the Convention on Biological Diversity (CBD) recognize the importance of different types of knowledge and the need for
broad stakeholder involvement, yet the use of indigenous and local knowledge (ILK) in environmental decision-making
processes is still underdeveloped. This study involved working with local stakeholders, using the MARISCO method
(adaptive MAnagement of vulnerability and RISks at COnservation sites) to carry out a systematic situation analysis of the
existing socioenvironmental conditions. The assessments were conducted in the Kavango East Region in northern Namibia
with the participation of inhabitants of the Khaudum North Complex, a protected area network covering wooded savannahs
belonging to the Northern Kalahari sandveld. General outcomes of the assessments and evaluations made by the local
stakeholders concerning the most critical drivers of degradation of the ecosystems appeared to support existing scientific
knowledge of the study area, demonstrating that community-based assessments can provide valuable information about
socioecological systems where scientific data are scarce. The findings of this study also highlight the importance of power
dynamics for the implementation of participatory processes and the interpretation of their outcomes.
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Introduction

In the face of unprecedented global change driving and
accelerating the degradation of ecosystems and the loss of
biodiversity, it is important to provide decision and policy
makers with the best available knowledge to decide what
actions must be taken in order to mitigate the ongoing
ecological crisis and to adapt to unavoidable future change
as much as possible (Thaman et al. 2013). There is now a
general consensus that certain indigenous and local
knowledge (ILK) systems can be pivotal in resolving
complex socioenvironmental problems as they are rich
sources of context and site-specific information, and pro-
vide knowledge about conditions, change, trajectories, and
causal relationships relevant to the sustainable governance
of ecosystems and biodiversity (Tengö et al. 2013). ILK
refers to the cumulative body of knowledge, practice, and
belief concerning the relationships of living beings
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(including humans) to one another and to the physical
environment, and characterizes rural, often remote societies
deeply immersed and dependent on the services of local
ecosystems (Berkes 1999; Kimmerer 2002). ILK is mate-
rially and spiritually embedded within its landscape and
handed down through generations by cultural transmission.
The personal relationship and long-term perspective make
ILK complementary to scientific observations, mostly made
by a small group of professionals, often representing syn-
chronic data or simultaneous observations from a wide
range of sites.

Studies around the globe have demonstrated the impor-
tance of ILK but also some of the challenges that arise when
different knowledge systems come together (Reid et al.
2006; Laidler 2006; Santos de Aquino et al. 2007; Roturier
and Roué 2009; Raymond et al. 2010; Mercer et al. 2012;
Jiao et al. 2012; Hill et al. 2013; Nel et al. 2016). The Arctic
region has been important in this regard, where small
research projects have grown into longtime collaborations
(e.g. the Arctic Borderlands Ecological Knowledge Society
or the Whitefeather Forest Research Co-operative) and
large-scale assessments such as the Arctic Climate Impact
Assessment (ACIA 2005). These studies have highlighted
the ontological and epistemological, as well as social,
institutional, and political challenges that arise when dif-
ferent knowledge systems collaborate, and have also helped
to overcome conventional approaches of knowledge inte-
gration, and to move forward towards the co-production of
knowledge (Armitage et al. 2011). Armitage et al. (2011)
define knowledge co-production as “the collaborative pro-
cess of bringing a diversity of knowledge sources and types
together to address a defined problem and to build an
integrated or system-oriented understanding of that
problem”.

Science policy arenas and agreements such as the Inter-
governmental Platform on Biodiversity and Ecosystem
Services (IPBES) and the Convention on Biological
Diversity (CBD) acknowledge the importance of ILK in
their work and explicitly support a diversity of knowledge
systems to inform international biodiversity assessments
and decision making (Díaz et al. 2015). A variety of
methods are available to elicit ILK from groups of stake-
holders (Huntington 2000; Aswani and Lauer 2006; Leite
and Gasalla 2013; Reyes-Garcia et al. 2013), but practi-
tioners and resource managers worldwide still hesitate to
involve indigenous and local communities into decision-
making processes. Part of this reservation stems from the
western scientific worldviews that still prevail both at levels
of decision making and in management, where other forms
of knowledges are deemed incredible, inconsistent, or
beliefs without any validity (Agrawal 1995; Huntington
2000; Berkes 2009; Tengö et al. 2014). In instances where
practitioners decide to involve ILK holders into decision-

making processes, they face a number of challenges,
including barriers related to trust, language, culture,
worldviews, and experience, as well as the substantial
investments of both time and funds for logistics, inter-
preters, preparation, and participation (Tengö et al. 2017).

In recent years, greater efforts have been made to involve
indigenous and local communities in decision-making pro-
cesses but not without attracting criticism from certain
quarters (Cooke and Kothari 2001; Mohan and Hickey
2005). For a group of scholars, conservation interventions
of governments, nongovernmental organizations (NGOs),
and scientists have too often been little other than means of
co-optation to impose their green agendas on local com-
munities against their interests (Escobar 1998; Selfa and
Endter-Wada 2008). This criticism is in line with a debate
within participatory studies, which questions the legitimacy
of participatory processes in general, because “even ‘well-
intended’ processes tend to be dominated by the worldviews
of external participation ‘experts’ who employ imported
approaches that inevitably impose particular norms and
practices upon the participating subjects” (Kothari 2001).

There is the added problem of modern popular mis-
perceptions about indigenous and local communities that
they are naturally vulnerable in their ignorance and thus
helpless in the face of changing circumstances. More
nuanced views apprehend participatory processes as social
arenas where external and local actors engage and interact
in struggles over resources, knowledge, and influence
(Nuijten 2005). These interactions rarely take place on an
equal footing, as powerful actors are likely to use their
assets and advantages to ensure their interests are met.
Consequently, recent studies have focused on the power of
inequalities that come into play during participatory pro-
cesses, within communities, as well as between commu-
nities and governmental institutions and scientists (Staddon
et al. 2015; Tschakert et al. 2016).

In this article, we present a case study on how the par-
ticipatory method MARISCO1 (Ibisch and Hobson 2014;
Schick et al. 2017) can be used to enable knowledge co-
production with local communities in a transparent and
constructive way. The potentials, as well as limitations of
the process to overcome the above-mentioned barriers are
discussed, with a special focus on the power dynamics
inherent to the process. For this purpose, we analyzed the
outcomes of two recent assessments that were conducted for
two neighboring integrated conservancies and community
forests in northern Namibia. Since its independence,
Namibia has placed great emphasis on the rights of indi-
genous and local communities to manage their natural

1 From Spanish: Manejo Adaptativo de Vulnerabilidad y Riesgo en
Sitios de Conservación, which translates as ‘adaptive management of
vulnerability and risk at conservation sites.
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resources. The internationally acclaimed community-based
natural resource management (CBNRM) program of the
country has proven to be an effective tool for regional
development, economic growth, and poverty alleviation,
while promoting the conservation of nature and devolving
authority to local communities (Naidoo et al. 2011; NACSO
2016). The community conservancies have been of great
importance in this context, because they represent the
interface between local communities and government
agencies, making them constructive places for the investi-
gation on how to incorporate ILK into biodiversity man-
agement, and of the power dynamics between community
members internally, as well as with governmental
institutions.

Methods

Study Area

The study focused on the George Mukoya (GM) and
Muduva Nyangana (MN) conservancies and community
forests (in the following called “conservancies”) located in
northern Kalahari, Namibia, close to the borders of Angola
and Botswana (Table 1). Conservancies are community-
based protected areas where local inhabitants manage the
use of natural resources, especially wildlife. Both con-
servancies were established in 2005 and are part of the
Khaudum North Complex, a protected area network
including the Khaudum National Park.

Settlement within this part of Namibia by people from
around the Kavango River started in the early 1970s and
increased substantially after independence in 1991 as a
result of over-exploitation and depletion of natural

resources of their former area of residence (Strohbach
2013). This has led to the displacement of the San com-
munities that formerly inhabited the area (Mendelsohn and
el Obeid 2003). Most of the San moved southward, how-
ever, some members of the community stayed and sought
employment as farm workers. Several villages are now
located within the conservancies, typically supporting
100–300 inhabitants. Local communities rely heavily on the
semi-arid forest as wood pasture for livestock, but also clear
and cultivate the land to grow maize and other crops (Falk
2008; Pröpper 2009a). In all cases, wood is extracted for
fuel, construction, and non-timber produce harvested for
food, medicine, and commercial benefits (Pröpper 2009b).
Additionally, tourism and hunting activities within the
conservancies make substantial contributions to the eco-
nomic welfare of the communal residents (Naidoo et al.
2016).

Much of the landscape is shaped by plains formation
intercepted by distinctive undulating ridges, so-called
Omuramba valleys (incised riverbeds) or fossil long-
itudinal dunes (Hüttich 2011) (Fig. 1). Environmental
conditions across the region are characteristically harsh
although the inter-dune depressions offer slightly more
favorable habitat for many species because the greater
proportion of vegetation cover associated with these fea-
tures. Despite changes in vegetation cover from high forests
dominated by Pterocarpus-Burkea toward more open scrub
and wooded savannah, the fauna and flora communities
remain relatively diverse and abundant compared with more
southern regions of the country. A combination of fire,
clearing, and grazing drives the degradation processes and
dynamics in the forest ecosystem along with the impacts of
climate change (Mendelsohn and el Obeid 2003, 2004;
Mendelsohn 2005; Stellmes et al. 2013; Röder et al. 2016).

Table 1 Characteristics of the
Khaudum North Complex and
the study conservancies

Characteristic Khaudum North Complex

Adjacent conservation
areas

George Mukoya Conservancy and Community Forest (northwest); Muduva
Nyangana Conservancy and Community Forest (northeast); Khaudum National
Park (south)

Biome classification Northern Kalahari sandveld

Climate Average annual rainfall of 500–600 mm

Average annual temperature of 23.5 °C; min: 6 °C; max: 35 °C

Major wildlife species Elephant (Loxodonta africana), wild dog (Lycaon pictus), leopard (Panthera
pardus), kudu (Tragelaphus strepsiceros), plains zebra (Equus burchelli),
common impala (Aepyceros melampus), eland (Taurotragus oryx), steenbok
(Raphicerus campestris)

Approximate population 950 (George Mukoya), 1732 (Munduva Nyangana)

Primary livelihood
strategy

Agriculture; livestock farming; tourism; crafts; trophy hunting; own-use
hunting; thatching grass, Kalahari melon seed (Citrullus lanatus), sourplum
(Ximenia caffra), and devil’s claw (Harpagophytum zeyheri) harvesting

Size (km²) 486 (George Mukoya), 615 (Munduva Nyangana)

Source NACSO (2009a, b)
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MARISCO Method

MARISCO was developed as an adaptive management
approach, with the aim to provide a mistake-friendly
method that encourages systematic learning from errors in
order to build more efficient, resilient, and risk-robust
management systems (Ibisch and Hobson 2014). Based on
the Open Standards for the Practice of Conservation of the
Conservation Measures Partnership (CMP 2013), MAR-
ISCO was designed to deliver robust adaptive management
solutions, which are ecosystem-based as called for by the
Convention on Biological Diversity (2004) (Salvaterra et al.
2016; Schick et al. 2017). The MARISCO approach

encompasses 29 steps divided into four interrelated phases
(Fig. 2, for a short description of the steps of the MARISCO
method, please consult online resource ESM1). Using
colored card coding for different topics, the method enables
practitioners to document both knowledge and “non-
knowledge” related to biodiversity, threats and drivers of
change, as well as the (previous) conservation management
for a given site in a systematic fashion. Non-knowledge (in
this context) refers to the knowledge that is relevant for
decision making, but which, for a variety of reasons, is not
considered or (still) unknown (Ibisch and Hobson 2012).
The perceptions, assumptions, and knowledge of people
who participate in the exercise are captured in the process

Fig. 1 George Mukoya and Muduva Nyangana Conservancy and Community Forest in northeast Namibia, Source: NACSO 2012, p. 9
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and represented in the form of a large systemic conceptual
model. In previous projects, MARISCO has been used with
the participation of local stakeholders, including local and
indigenous communities to assess the vulnerability of
socioecological systems (Ibisch and Hobson 2015). In the
current study, it has been adapted to analyze the socio-
environmental situation in two community conservation
sites in northern Namibia. For the purpose of this article, we
focus on the aspects of the method that facilitate knowledge
co-production and address power dynamics during the
process, even though MARISCO was mainly applied as a
toolbox for supporting a more holistic management plan-
ning of the conservancies (Ibisch and Hobson 2015; Ibisch
et al. 2015).

Participatory Analysis

Our research team consisted of two senior academic
researchers and a PhD candidate, all being trained ecolo-
gists and having extensive work experience in the global
south, as well as two master students (Global Change
Management). The research team was also responsible for
the delivery of the workshops. All members of the research
team contributed as coaches to the process, although the
intensity varied among team members. The senior
researchers and the PhD candidate provided most of the
workshop facilitation, while the master students preformed
mainly tasks related to the work flow and documentation.
Participatory workshops were carried out in the context of

Fig. 2 Overview of the four MARISCO phases: (I) Preparation and initial conceptualization, (II) Systemic vulnerability and risk analysis, (III)
Comprehensive evaluation, prioritization, and strategy formulation, and (IV) Implementation and (non-)knowledge management
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the Biodiversity Management and Climate Change (BMCC)
Project of the Ministry of Environment and Tourism
(MET), for and in partnership with Deutsche Gesellschaft
für Internationale Zusammenarbeit (GIZ) GmbH, and were
commissioned by the German Federal Ministry for Eco-
nomic Cooperation and Development (BMZ). The main
goal of the workshops was to establish the character and
causes of socioenvironmental vulnerability in both con-
servancies in order to provide a more informed baseline of
understanding to help with the development of ecosystem-
based adaptation measures to climate change. The work-
shops were preceded by an ecosystem diagnosis analysis
(EDA), the first stage of MARISCO, which is designed as a
rapid assessment of conditions and change in a designated
ecosystem. In the case of the Namibian study, it involved
the use of Google Earth; a desktop study of environmental
and biological characteristics of the area based on published
reports; the use of local scaled maps to help target landscape
and habitat features identified in the wider spatial analysis;
an assessment of the specific socioecological status of the
communities; and two in-field surveys. Field surveys
extended to 2 whole days, and the research team was
accompanied by local experts, members of the management
committees for both conservancies, and staff of the BMCC
project. For a more detailed description of the specific
components of an EDA, please consult the MARISCO
manual (Ibisch and Hobson 2014).

The assessments formed part of the activities of the
BMCC project within the study area and were conducted
between March and July 2015 in the form of a series of two
3-day long participatory workshops before the results were
finally analyzed. Over 60 local community members and
staff from both national and local governments, as well as
international and local NGOs participated in both work-
shops. The community members were selected by staff of
the BMCC project in coordination with their counterparts in
the conservancies and included members of the manage-
ment committees, game guards, headwomen and headmen,
community members, as well as two farm workers
belonging to the San community. The criterion used for
selecting participants was to ensure members best repre-
sented the full social spectrum of local society, and other
parties with either local, regional, or national interests in the
landscape.

To help capture a true representation of the situation, the
workshops were conducted in Gciruku, the local language
of the people, and the information transferred to the con-
ceptual models before being translated into English. The
conceptual models, as well as all other workshop materials
were elaborated in Gciruku with English captions for the
coaches. The steps taken during the workshops followed the
prescribed method, including opportunities given to

participants to review and modify responses when needed
(see Ibisch and Hobson 2014). The working process
included presentations, phases of group work, and plenary
discussions, according to the specific consecutive steps of
the MARISCO cycle. The participants were divided into
two groups and each group was tasked to analyze one
conservancy. The community members were assigned to the
groups according to their provenance, whereas the other
participants were allowed to choose their group, given that
representatives of all institutions were present in both
groups. To ensure an ongoing information exchange in-
between the two groups working in parallel, the participants
regularly had opportunities to review and discuss the results
of their peers.

At the beginning of the first workshop, the coaches
established the rule that any information or opinion pro-
vided by a participant would be gathered in the conceptual
model. The coaches explained that the participants should
not be afraid of coming up with “wrong ideas”, because any
knowledge would be regarded as relevant and all elements
of the model represented hypotheses that were to be eval-
uated in the course of the assessment. The participants were
allowed to modify the conceptual model throughout the
process and add or remove elements, if they had the
approval of the group.

The starting point of the assessments of the socio-
ecological systems was the identification of the main attri-
butes of human wellbeing by the participants (“state of
health, happiness and living a good life with which one is
satisfied” – Sarvimäki 2006). The identified elements were
categorized into those that could be derived from nature and
others that were provided by society. The participants
identified the social services that lead to human wellbeing,
as well as the social systems that provided these services.
Those attributes of human wellbeing that were safeguarded
by nature represented the ecosystem services. Using large-
scaled satellite images, the participants were asked to
identify and record on to the maps the areas that were the
source of the ecosystem services, as well as the biodiversity
objects that were essential for these services, including
specific types of vegetation and species. Finally, the parti-
cipants were asked to mark the geographic distribution of
the identified areas within these maps, resulting in a detailed
picture of the ecosystems, as well as significant agricultural
areas.

The development of the conceptual model continued
with the identification of the key ecological attributes.
Using local descriptions of the concept, the participants
were requested to list all the elements that the (agro-) eco-
logical systems needed in order to function properly. This
step was followed by the identification of the stresses,
which were described as the symptoms and manifestations
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of degradation of the key ecological attributes (“illness of
nature”). The participants then identified the threats, human-
induced forcing or pressing factors that directly or indirectly
affect the natural structure and dynamics of one or a number
of components of an ecosystem (“factors that cause and
drive illnesses in nature”). By mapping the threats into the
schematic model, the stakeholders were in a better position
to understand the complex relationships between ecological
attributes, stresses, and those threats that combined or
exacerbated other threats in the system. The development of
the conceptual model was completed with the identification
of the contributing factors, which were defined as human
actions or activities that directly or indirectly resulted in the
emergence of a threat. All of these identified elements were
written on single cards and placed into the conceptual
model. The participants used black markers to draw arrows
between connected cards, in order to highlight the inter-
linkages between the elements of the conceptual model.
During a series of steps, the participants evaluated the
stresses, threats, or contributing factors according to their
states of criticality, dynamics, and levels of knowledge and
manageability. Using four color-coded rating levels, each
card was marked up with the perceived rating for each of
the above-mentioned descriptors. For a detailed description
of the rating categories, please consult the online resources
ESM2 and ESM3.

Prior to the second workshop, all the information that
was collected during the first workshop was processed and
transcribed into a digitized format. The interlinkages
between the elements of the conceptual models that were
drawn by the participants during the workshop were com-
pleted by the coaches using matrices and inserted into the
models in the form of arrows. The number of incoming and
outgoing arrows of each element was used to calculate the
systemic activity of the elements. The “systemic activity” is
an indicator of the activity of an element within the complex
system, and contributes to the strategic relevance. Final
printouts of the conceptual models were produced, as well
as lists, ranking the contributing factors, threats, and stresses
according to their strategic relevance (see online resources,
ESM4 and ESM5 for conceptual models and ESM6 to
ESM11 for ranking lists). This numeric value sums up the
outcomes of the different ratings undertaken during the first
workshop, and calculated values were used to identify the
most relevant elements in the conceptual model for strategic
development.

At the beginning of the second workshop, the partici-
pants were given time to review the conceptual models,
rankings lists and maps, to ask questions, and to make
modifications. Once all the participants were satisfied with
the conceptual models, they were asked to identify the main
stakeholders within the system and to map them in the
conceptual model. Stakeholders were divided into two

groups according to whether their influence was considered
mainly positive or negative.

The main purpose of the second workshop was to
identify the various strategies that were implemented by the
diverse actors involved in the management of the natural
resources of the conservancies. Although working in
smaller groups the participants were asked to match the
stresses and threats identified during the first workshop to
the associated areas of activity (e.g., the stress, “Shortage of
water” was matched with the area of activity “Water
resource use”), and to identify the livelihood strategies they
have developed to cope with these problems. Once this task
was completed, the next stage of developing com-
plementary strategies for the most pressing problems was
undertaken. A rationalization of the strategies was carried
out based on the availability of necessary resources, the
acceptance by relevant stakeholders, the technical infra-
structure to make feasible implementation, the ability of a
strategy to resolve problems, and the potential generation of
new problems. Details on the rating tables are included in
the online resource ESM12.

Finally, the representatives of the Ministry for Environ-
ment and Tourism (MET), the Namibian Nature Founda-
tion (NNF), the Ministry of Agriculture, Water and Forestry
(MAWF), the Directorate of Forestry (DoF), and the
Deutsche Gesellschaft für Internationale Zusammenarbeit
(GIZ) were given the opportunity to present their roles and
ongoing activities within the conservancies. The strategies
of these external organizations were collected and critically
discussed in small groups. Participants were required to
identify failures and problems concerning the work and
cooperation with these institutions, and to come up with
possible solutions. In order to help avoid embarrassment or
reluctance among community participants to come forward,
those stakeholders representing the various institutes were
invited to step outside for the necessary period of time to
complete this stage. The results were presented to the
organizations in a plenary session. During the last step of
the assessments, the small working groups of both teams
were asked to select the five most important strategies
implemented at local and conservancy level and to incor-
porate them into their conceptual model. This led to the
development of basic result webs that were used to
demonstrate the numerous interlinkages of the strategies
and the elements of the conceptual models. After the
workshop, the result webs were completed to test the overall
consistency of the strategic portfolios.

A follow-up workshop was conducted in April 2016,
after the results of the workshops had been processed and
returned to the conservancies. The coaches discussed the
overall consistency of the strategic portfolio with the par-
ticipants, as well as the implementation of the developed
strategies and the monitoring design.

864 Environmental Management (2018) 62:858–876



Statistical Analysis

All statistical analyses have been performed using the R
3.3.2 base package (R Core Team 2016). The elements of
the conceptual models were transcribed into spreadsheets
and rank values were produced for all evaluated elements,
namely the stresses, threats, and contributing factors. A
Kruskal–Wallis rank-sum test was performed to test for any
differences between the data sets of the two stakeholder
groups. In order to test for differences within the data sets,
Mann–Whitney U-tests were performed, including Bonfer-
roni corrections of the resulting p-values.

Results

Conceptual Models

In the final analysis, the participants of GM identified 160
elements (everything from nature value attributes, to threats,
stresses, and contributing factors), for the ecosystems in
their conservancy, and the team from MN documented 168
elements, all within nine categories. The descriptions of the
biodiversity objects were very detailed including a multi-
tude of fruit, plant, tree, and animal species that were
associated with one or more of the identified ecosystems.
The participants identified six ecosystems for both con-
servancies, including dense forests, open woodlands,
bushlands, grasslands, water pans, crop fields, and grazing
grounds. Within GM, the participants identified saltpans as
an additional ecosystem. The team assessing GM identified
11 stresses, 13 threats, and 74 contributing factors belong-
ing to seven groups and three subgroups, whereas the MN
team identified 16 stresses, 13 threats, and 76 contributing
factors divided into eight groups and three subgroups.

In total, between the two groups of participants, 930
evaluations were made based on the criticality of all the
stresses and threats, as well as the majority of the con-
tributing factors. Because of time constraints during the
second workshop, the evaluation for contributing factors
remained incomplete, and further work would be needed to
finish the task. Using the evaluations, priority lists were
generated for the stresses, threats, and contributing factors,
ranking each element according to its strategic relevance.
Stresses and threats were divided into groups according to
the unified IUCN-CMP classifications (Salafsky et al.
2008). The majority of the identified stresses existed at
ecosystem level, and related to perceived ecosystem
degradation (1.2), as well as indirect ecosystem effects
(1.3), whereas species-specific stresses played only a minor
role. Of all the stress conditions documented by both par-
ticipant groups, those relating to changes in abiotic condi-
tions, including heat stress, changes in seasonality, and

biotic changes such as drying out of trees and grass, the
decrease of agricultural productivity and soil fertility and
the loss of tree cover and habitat were ranked highest in
terms of criticality.

The most important threats can be divided into three
groups. The first group encompasses all threats relating to
the changes in local climate, including drought, increased
variability, lack of rain, and the increase of temperature
(categories 11.2 Drought and 11.3 Temperature extremes of
the unified IUCN-CMP classification). The second group
includes fire-related threats (7.1 Fire and fire suppression),
both natural and manmade fires, whereas the third group
addresses the unsustainable use of trees and the con-
sequences of deforestation (5.3 Logging and wood
harvesting).

The contributing factors were classified into groups and
subgroups according to their thematic domains (Fig. 3).
Amidst the contributing factors of GM, the most critical
drivers of change were found within the demographic,
socioeconomic, and infrastructure-related groups. Within
MN, biophysical drivers also played an important role.

One of the objectives of the study was to identify the
common values and attitudes of communities from two
conservancies in a shared landscape, but also to recognize
where there were perceived differences. A statistical ana-
lysis of the results for the evaluation of stress conditions did
not reveal any significant differences in perceptions
between the two conservancy teams (Mann–Whitney U-
test, NGM= 11, NMN= 16, p > 0.05), and similarly for
threats (Mann–Whitney U-test, NGM= 13, NMN= 13, p >
0.05; Fig. 4). In contrast, an analysis of contributing factors
revealed significant differences in response values between
the two groups (Mann–Whitney U-test, NGM= 58, NMN=
44, p < 0.001). However, further comparison of factor
groups confirmed only one significant difference between

Fig. 3 Overview of the contributing factors of the George Mukoya
(GM) and Muduva Nyangana (MN) conservancies classified into
groups and subgroups according to their thematic domains

Environmental Management (2018) 62:858–876 865



the fire-related factors (Mann–Whitney U-test, NGM= 7,
NMN= 8, p < 0.05; Fig. 5).

Many of the threats and contributing factors were com-
mon to both teams but noticeable differences in the
emphasis placed on importance of each factor were
revealed. For instance, the group working on the GM
conservancy expected the criticality of the drivers of eco-
system degradation to decrease over time, whereas the
members of the MN group expected them to increase. This
led to opposite assumptions for the future state of the
conservation objects, with an expected improvement in GM
and further degradation in MN. In GM, 69.0% of factors

were considered more critical in the past, whereas MN
group felt 35.6% of the factors were historically more cri-
tical. Conversely, 17.2% of the factors recorded among the
GM team were thought to have been less critical in the past
unlike the result for the MN participants where 64.4% of
factors were deemed less critical. The impacts of climate
change featured more prominently in the situation analysis
carried out by the GM group although the contributing
factors related to climate change were rated less critical by
GM members than by those representing MN.

Maps

After a short introduction, the participants were able to
navigate the satellite maps with ease. The use of colored
markers and stickers proved to be very practical. The maps
developed by the participants provided a detailed spatial
record of ecosystems of the study area and the services they
provided, as well as an accurate location of significant
agricultural areas and important features of biodiversity,
including groups and species. It became evident that the
local communities went to considerable effort to minimize
disturbance in the wildlife zones. However, the future
prognosis for these wildlife sanctuaries is in doubt, as most
of the areas within the communal lands that were marked to
be of high fertility and supporting dense vegetation cover
were already being used for agriculture and livestock
farming. Through the process of threat mapping, a spatial
representation of the distribution and intensity of threats to
biodiversity across the study areas was developed. This
process helped to increase the understanding of the spatial
distribution of the various threats within the conservancies
and to prioritize areas of intervention. Finally, the maps
were used to discuss the spatial aspects of the strategic
portfolio, as well as the potential constrains to their suc-
cessful implementation that arise through the geography of
the conservancies.

Fig. 4 Comparison of the strategic relevance of stresses, threats, and
contributing factors of the George Mukoya (GM) and Muduva
Nyangana (MN) conservancies. Data are shown as median ± ¼ quartile
(***p < 0.001; n.s not significant)

Fig. 5 Strategic relevance of the contributing factors of the George Mukoya (GM) and Muduva Nyangana (MN) conservancies: (1) Biophysical;
(2) Cultural; (3) Demographic; (4) Governance-related; (5) Infrastructure-related; (6) Institutional; (7) Socioeconomic; (8) Land use related; (9)
Tree-related/Hunting-related; (10) Fire related, and (11) Spatial factors. Data are shown as median ± ¼ quartile (*p < 0.05; n.s not significant)
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Stakeholders

At the beginning of the second workshop, the participants
identified the relevant stakeholders for each of the thematic
groups of contributing factors and rated their influence as
being mainly positive or negative (see online resources
ESM13 and ESM14). Several of the identified actors were
attributed to have both positive and negative influences,
highlighting the complexity and ambiguity of the described
socioecological systems. The more obvious negative impacts
causing ecosystem degradation were related to the direct use
of natural resources by local communities. Whereas on
matters linked to decisions-making processes that affect the
lives of local inhabitants, actors including local authorities,
community members, ministries, and donor organizations
were rated as having a positive influence.

The stakeholder analysis undertaken by the participants
is far from being complete, but helped to sensitize the
participants to the different interest groups present in the
study area. This proved to be very useful for strategic
development. Further opportunities for knowledge co-
production could be created at this stage by including
more experts to analyze the stakeholders involved in the
socioecological system of the study area.

Strategies

During the second workshop, participants identified exist-
ing strategies that were being implemented in the study
area, as well as novel strategies to resolve outstanding
problems (Table 2). In order to demonstrate the inter-
linkages between the different tiers of society, as well as
the top–down and bottom–up processes of order and
information flow, the strategies were organized and struc-
tured by the coaches in the form of a pyramid (see online
resources ESM15 and ESM16). Even though the partici-
pants did not develop this form of presentation by them-
selves, they quickly embraced the concept. All strategies
were divided into four categories according to the size of
the social system responsible for implementing a specific
strategy. The ecosystems and biodiversity objects were
positioned at the bottom of the pyramid, because they form
the base for all resource-related activities. Local livelihood
strategies implemented by the inhabitants of the con-
servancies were considered to be at the scale of lowest
order, followed by the strategies at conservancy level, and
finally, at the top of the pyramid, those coordinated by
external authorities like NGOs and the government. Nine
general areas of activity were identified for the local live-
lihood strategies, which were the following: hunting tour-
ism; water resource use; crop production; animal
production; production of vegetables in gardens; use of
forest resources for fire wood (cooking); use of natural

material for crafts to sell; use of natural material for con-
struction and tools; and natural resources sold for income
(e.g., Devil’s claw, Harpagophytum procumbens). Overall,
the participants of GM gathered 101 strategies for their
conservancy, including 50 existing strategies and 51
complementary strategies, whereas the participants of MN
collected 37 existing strategies and 63 complementary
strategies, summing a total of 100 strategies. The number
of strategies was not distributed evenly between the dif-
ferent social levels of society. Most of the strategies
designed to address immediate problems were directed at
community and conservancy levels (GM: 43; MN: 38).
Those strategies targeted at community level were to
safeguard livelihoods, and those written for conservancy
level action focused on social and political problems.
Existing strategies implemented by government institu-
tions, donors, and NGOs were targeted at problems relating
to society and management, and yet the response of the
workshop participants indicated that their actions were not
really perceived by the communities and that knowledge
about responsibilities and actions of the different actors
was generally very low. Equally, the large number of
complementary strategies proposed to deal with issues
surfacing at institutional and governmental levels (GM: 17;
MN: 24) illustrated the demand for assistance and support
for community members to provide and secure basic needs
for the local inhabitants. Most of the new proposals were
designed to provide for more sustainable adaptations and
solutions for the use of natural resources in the face of
changing socioeconomic, demographic, and sociocultural
conditions.

The participants chose the 20 most important strategies
for each of their conservancies and inserted them into the
conceptual models next to the threats and contributing
factors effecting the ecosystems. This step intended to
reveal to the participants the scale of interrelationships
between the various elements of the socioecological sys-
tems depicted in the conceptual models, as well as some of
the negative feedback loops likely to reduce the effective-
ness of some of the strategies. The exercise also exposed the
encumbrance and inefficiencies of a number of institutional
or governance-related actors in addressing sociocultural
issues, and the limitations of the participants to exercise
positive change in living conditions. This last point was
expressed in terms of training needs and education. Four-
teen out of 40 strategies chosen by the participants were
related to the need for improved knowledge and education
in order to be able to take well-informed decisions and to
manage their natural resources sustainably. There existed
some differences between the two groups in the selection of
the most important strategies, yet both groups selected
strategies that addressed the access to water, fire manage-
ment, and transportation.
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Discussion

Potentials and Shortcomings of the Participatory
Analysis

With its holistic approach, the MARISCO method
encourages transparent and adaptive approaches to

represent complex socioecological systems. It also allows
for the integration of local knowledge and more conven-
tional, science-based approaches to knowledge gathering. In
the case of the two Namibian conservancies, overall
coherence of iterative analyses done by the two distinct
groups indicates that the outcomes of the assessments were

Table 2 Distribution of existing and complementary strategies according to the scale of the social system implementing the strategy

George Mukoya Muduva Nyangana

Level of
implementation

Strategies related to Existing Complementary Strategies related to Existing Complementary

Government Safety 0 2 Quality of life 0 2

Education 2 1 Implementation 0 3

Human wildlife conflict 1 1 Wildlife 0 2

Other 0 2 Infrastructure 0 7

Patrolling 0 2

Training 0 3

Sustainable resource
use

0 3

Subtotal 1 10 Subtotal 0 22

Institutions, donors,
NGOs

Income generation 0 2 Income generation 0 1

Food provision 0 2 Cooperation 1 0

External influence on
conservancies

0 4 Infrastructure 0 1

Subtotal 2 7 Subtotal 1 2

Conservancy Fire 4 2 Fire 1 1

Infrastructure 0 2 Infrastructure 1 1

Resource management 3 2 Resource management 4 3

Training 4 11 Training 3 8

Conservancy structure 4 0 Income generation 1 4

Water 4 4 Spatial planning 1 0

Wildlife 1 0

Poaching 3 0

Patrolling 2 0

Penalties 1 2

Cooperation 0 1

Subtotal 19 19 Subtotal 18 20

Community Trees 8 3 Trees 2 2

Fire 3 2 Fire 2 4

Wildlife 6 2 Wildlife 2 1

Agriculture and livestock 3 4 Agriculture and
livestock

6 8

Income generation 6 0 Income generation 4 2

Sustainable usage of
resources

2 4 Change of livelihood 1 2

Infrastructure 0 1

Subtotal 28 15 Subtotal 18 19

Total 50 51 37 63

Overall 101 100
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not just erratic assumptions of the participants. Rather, the
results seem to realistically reflect the local situations.

Despite the general consensus between the two con-
servancy teams, there were a number of differences, spe-
cifically concerning between the evaluation of fire-related
risks. This may have something to do with the distribution
and frequencies of fires, and also with the prevailing
direction of burn from east to west. The local inhabitants
postulated that many of the fires were started over the
border to the west in Botswana and that fire traveled east-
ward through MN before reaching GM. The presence of a
large firebreak stretching along the border between the two
conservancies would have helped in the prevention of
uncontrolled burns in GM. During the brief survey in the
field carried out by the research team, extensive damage by
fire was observed throughout both conservancies. There
were no areas untouched by repeated fire disturbance and in
most parts of the landscape forest cover had been reduced to
open wood pasture and tall scrub. It is unlikely that the scale
of burn was solely attributed to uncontrolled burns from
Botswana, and that another contributing factor would be
deliberate burning by locals to create grazing land for
livestock. It is quite likely that the local farmers played
down the extent of deliberate burning by the inhabitants of
the region.

The general findings of the assessments support evidence
generated in earlier scientific studies carried out in the area.
The participants ranked heat and hydric stress, as well as a
reduction in the productivity of the ecosystems as the most
critical stresses within the conservation sites, and this is
born out by independent sources (Hulme et al. 2001;
Government of Namibia 2002; Hudson and Jones 2002;
Woodward and Lomas 2004; Midgley et al. 2005; de Wit
and Stankiewicz 2006; Dirkx et al. 2008; Turpie et al. 2010;
Field et al. 2014). Other concerns raised at the workshop to
do with local weather events (categories 11.2 Drought and
11.3 Temperature extremes of the unified IUCN-CMP
classification), forest fires (7.1 Fire and fire suppression),
and the unsustainable use of trees and deforestation (5.3
Logging and wood harvesting), have also been published
elsewhere (Ashley 2000; Scholes and Biggs 2004; Vogel
2006; Strohbach and Petersen 2007; Pröpper 2009b).
Among the contributing factors, climate change, over-
population, hunger, poverty, and demand for land were
considered the most important drivers of change. In com-
bination, these factors are describing a negative feedback
loop that has also been identified by scientific studies (Reid
et al. 2007; Biggs et al. 2008; Sheeran 2008; Lobell et al.
2008).

Some evaluations relating to natural conditions such as
species and extent of forest cover failed to recognize the
ongoing decline in biodiversity, and the changes in the
composition of plant and animal communities. There could

be two very different reasons for these “blindspots” one of
which is the creeping rate of change relative to the average
lifespan of a local inhabitant, sometimes referred to as the
“shifting baseline syndrome” – indiscernible changes in the
environment (Pauly 1995; Vera 2009). The other reason
could relate more to life choices and priorities dictated by
prevailing conditions. All of the participants were living in
hardship frequently driven by shortages of food, water, and
immediate access to basic health care. Daily stresses and
uncertainty are likely to focus attention on immediate needs
for survival and priorities linked to individual wellbeing.
Previous studies in the Kavango Region have already
shown that ecological knowledge of the farmers is clustered
around utilitarian criteria (Pröpper 2009a).

Given the short duration of the workshops, it is unlikely
that the diverse knowledge systems have been captured in
all their depth. The resulting conceptual models depicting
the complex situations are far from being complete,
although they do present a point of departure for the joint
development of strategies. As it is envisioned in the adap-
tive MARISCO approach, the conceptual models are not
static objects, but dynamic entities that would follow the
constantly changing and evolving socioecological systems
they aim to depict. As a study by Schnegg et al. (2014)
demonstrated the knowledge of the local population in the
region is processual and value based and deeply embedded
in rapidly emerging modern market structures, as well as
traditional cosmologies. This highlights the potential of the
MARISCO method to document the complexities of local
knowledge systems that are under constant change.

Biodiversity knowledge of indigenous people and local
communities are often partly shaped by spiritual belief and
nonmaterial relationships between humans and their envir-
onment. In the case of the representatives from both con-
servancies, the importance of god in shaping and steering
the lives and conditions of the inhabitants was a repeated
theme in discussions. Even though all participants con-
sidered themselves Christian, traditional concepts of reli-
gion were still commonly used to interpret current events.
For instance, freak weather patterns were often interpreted
as divine retribution for misdemeanors committed by indi-
viduals or whole communities. Such coexistence of reli-
gious concepts has been documented by other studies within
the Kavango region (Pröpper 2009b, Schnegg et al. 2014).
It is likely that the representatives of the San community
would have had their own concepts, but given to their quiet
and restricted manner their voices remained unheard in this
matter.

In feedback statements, participants claim that the
MARISCO method has deepened their understanding of
people’s interactions with the environment and has pro-
vided them with new insights based on existing, but
unconnected and “invisible” collective knowledge. Similar
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positive effects on systemic thinking and the identification
of interlinkages in complex socioecological systems have
been reported for community-based scenario planning
(Waylen et al. 2015).

The outcomes of the MARISCO assessments can pro-
vide further opportunities for knowledge co-production and
the results, especially the conceptual models, are powerful
boundary objects. Boundary objects are defined as co-
produced outputs that are adaptable to different viewpoints,
yet robust enough to maintain identity across them (Star and
Griesemer 1989). They can be used to coordinate the
actions of diverse stakeholders despite their different
interests and have the potential to increase the credibility
and legitimacy of information production processes (Cash
et al. 2003). The workshops also presented a platform for
governmental institutions and NGOs to present their work
and to receive feedback from the local communities.

Participants from local communities readily embraced
opportunities to share knowledge with other stakeholders in
the understanding it would greatly improve collective
knowledge about the system and some of the current
socioenvironmental problems experienced by the local
communities. The identified feedback loops and knowledge
gaps can serve as new opportunities for collaborative
activities and the development of synergies between ILK
and science.

Different knowledge systems are often complementary in
terms of the scale in which they are analyzed, and a com-
bination of approaches can lead to better understanding of
cross-scale interactions (Laidler 2006; Gagnon and Ber-
teaux 2009). Scale is rarely considered during the planning
stages and final management of natural resources for reason
targets are commonly defined at national or even interna-
tional level without due consideration of the needs and
concerns expressed at the grassroots of a community.
Through participatory analysis, applying standardized
methods, local communities can have their concerns heard
and addressed, and are empowered to communicate their
interests and views in a common language up through the
ranks of social institutions and governments (Reid et al.
2006). A more integrated and participatory approach to
situation analysis and planning should generate realistic
expectations for any proposed management strategy, and
also encourage ownership of the project by all stakeholders
(Webler et al. 2001; Bouwen and Taillieu 2004; Schreiber
et al. 2004; Haywood et al. 2016).

Furthermore, the parallel assessments largely facilitated
the horizontal exchange of knowledge between both the
participants as individuals and the two neighboring con-
servancies. Participants greatly valued opportunities to
report on their workshop achievements and to review and
discuss the results of the other group, while working
through the methodological steps. It has been demonstrated

by a study in northern South America that indigenous
community members were significantly more receptive to
solutions emerging from, and communicated by, other
indigenous peoples, and that this approach was a significant
motivating force for encouraging change in their own
community (Tschirhart et al. 2016).

Mutual trust and respect are preconditions for knowledge
co-production, but are slow to build up (Pretty and Ward
2001). Based on the co-management literature, the devel-
opment of working relationships among holders of different
kinds of knowledge takes time, typically about 10 years
(Berkes 2002). It signifies a considerable obstacle to
knowledge co-production through this approach, because
knowledge holders are unlikely to share their knowledge
during short-termed assessments. However, the long lasting
relationship of the BMCC project staff with the community
members is likely to have compensated at least partially for
that.

Implications of Power Inequalities for the
Participatory Process

The structure of any participatory process that encourages
input from a broad spectrum of interested members of
society is founded on democratic principles, namely, to
allow people from all backgrounds who have an invested
interest in the living environment around them to influence
decision making during planning and management of the
living landscape. MARISCO is designed to document a
diversity of information and knowledge in an orderly and
democratic way that is both clear and transparent to all
irrespective of their personal educational circumstances, and
to produce consensus among all by the end of the process.

Nonetheless, participatory processes do not take place in
a political vacuum and power inequalities are likely to
influence their outcome. Power inequalities can exist
between the communities and the external participants, as
well as within the communities, who have been shown in
previous studies to be internally differentiated according to
gender, class, race, wealth, education, or age among others,
producing local power relations that confer differentiated
access to and control over natural resources (Nightingale
2003). These inequalities will have significant influence on
how the participants experience the process and a sound
understanding of the intra-community power relations and
patterns of inequality is crucial for the interpretation of the
outcomes (Funder et al. 2013). Yet, it remains open for
debate whether snapshot assessments and studies are cap-
able of capturing power dynamics embedded in and exer-
cised through everyday social relations that are mediated by
culture and history (Tschakert et al. 2013).

Although MARISCO workshops are designed to provide
neutral spaces, where all participants could express
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themselves and be heard, it is possible that more vocal and
politically articulated participants may have dominated the
debate to a certain extent and obscured the voices of others.
Men and women worked in mixed groups and interacted.
There were active and outspoken representatives among
both sexes. In the course of the assessment, the dynamic and
iterative methodology allowed for working in breakout
groups, which proved to be better suited to capture diverse
knowledge and points of view, even for participants who
dislike speaking out in front of the plenary. The two
members of the San community remained quiet observers
throughout the better part of the workshops and preferred to
communicate their thoughts through the voices of others,
instead of addressing the entire group directly. In our view,
it seems unlikely that the knowledge of the San community
were accurately represented. The invitation to all partici-
pants during the brainstorming exercises to record their
ideas on cards proved effective in widening engagement,
although low literacy was an ongoing challenge.

Literacy levels of the participants were not evaluated
during the assessment; hence no quantitative description can
be made. The research team had the impression that the
majority of participants were able to read, and a slightly
smaller percentage was able to write. In the course of the
workshops, the literacy levels did not seem to have a large
impact on the engagement of participants in the study.
Almost all participants took an active part during the dis-
cussions and asked the coaches, translators, or fellow par-
ticipants to write down their ideas if they were unable to do
so themselves. The full benefits and outcomes of the
workshops are unlikely to be appreciated by non-literate
members as findings were presented to the communities in
the form of written reports. During the third workshop
series, the coaches provided pictures on each of the cards in
order to ensure that all participants could follow the dis-
cussions. The use of pictograms or photos is feasible and
could greatly enhance the accessibility of the conceptual
models for illiterate participants.

Overall, the mapping exercises proved to be very useful
tools for the assessment of the multiple interactions that
rural communities have with their environment. This has
also been demonstrated by other mapping exercises in
northern Namibia. Rieprich and Schnegg (2015), for
example, combined ethnography with participatory map-
ping during the assessment of ecosystem services within the
Mahahe community near Rundu. Their findings revealed
that the participants often experienced material and non-
material services and social interactions simultaneously in a
given landscape and that the divide between the lines of
nature versus culture, material versus nonmaterial, or work
versus leisure fell short of capturing the perceptions of the
community members. During their assessment of poaching
risks in two community conservancies in Caprivi, Kahler

et al. (2013) found that the locations of documented
poaching events were spatially correlated with areas where
stakeholders perceived wildlife as a threat to their liveli-
hoods. However, the recorded poaching events and stake-
holder perceptions of where poaching occurred were not
spatially correlated. Although the perceptions given by the
stakeholder provide valuable information for the manage-
ment, they also indicate that local perceptions have to be
evaluated carefully (Treves et al. 2006).

Natural resource utilization is a social process in which
different interest groups, with diverse and often conflicting
intentions, confront each other at local, regional, national,
and global levels (Schmink and Wood 1992). The holistic
character of the MARISCO approach helped to identify
several issues related to power inequalities and access to
resources. One of the most complex conflicts within the
conservancies existed around hunting tourism. This activity
generated a substantial portion of the revenues of the con-
servancies, yet the costs and benefits were distributed
unevenly among the involved parties, as well as the com-
munities internally. The hunting operators and con-
servancies had strong interest in pristine landscapes and
large animal populations, because they attract tourists and
generate income. These stand in contrast to the interests of
the community members living in villages closest to the
wildlife zone, because they had to face the negative impacts
of human wildlife conflicts. A study by Khumalo and Yung
(2015) in the Kwandu conservancy revealed that especially
the most vulnerable community members had to burden the
costs of human wildlife conflict, which exceeded direct
material losses and included hidden impacts such as per-
sistent worries about food insecurity, fears for physical
safety, and lost investments.

The inhabitants of the villages closest to the wildlife
zones also complained that these restricted areas limited
opportunities for expanding cropping and pasture lands, and
the benefits derived from hunting operations were deemed
to be insufficient to compensate for the lost opportunities.
This led to the invasion of the wildlife zones in several
occasions and to conflicts among the involved parties. Such
conflicts were expected to increase in the future, because
population growth will put more pressure on natural
resources already limited in supply. At the same time, the
legal status of the conservancies help the communities to
secure their access to land against other communities from
outside and to protect their territory from land allocations of
the Ministry of Agriculture.

Participatory processes can be used by communities to
secure their access and control over natural resources, as has
been demonstrated by a study in Tanzania, where commu-
nities transformed a participatory natural resource mon-
itoring scheme to assert their claims to territory and
resources vis-a-vis the state, other communities, and other

Environmental Management (2018) 62:858–876 871



community members (Funder et al. 2013). Further research
in the project site in Tanzania revealed that the information
produced and communicated by the community members
contradicted trends in wildlife densities and human dis-
turbance observed in the forest and under-represented actual
financial flows, indicating that the communities involved in
this monitoring scheme were subject to power struggles and
modified the information according to their interests (Niel-
sen and Lund 2012). This could also be the case in this
assessment when the participants were asked to evaluate the
extent of deliberate burning by the inhabitants of the region.

The examples given above highlight the complexity
inherent in rural participatory processes. Rather than
thinking solely in terms of short-term financial benefits,
indigenous and local communities may also have more
long-term and indirect concerns such as ensuring food
security and enhancing territorial control over resources
(Wollenberg et al. 2001; Langton et al. 2005). Furthermore,
they demonstrated that communities are active political
agents, capable to use and shape participatory processes to
ensure their interests are met.

Participatory processes can provide a stage for dis-
advantaged community members to voice their concerns, but
it takes courage to confront authorities and influential com-
munity members in plenary sessions and often participants
demonstrate restraint (Tschakert et al. 2016). Working in
small breakout groups reduced the tensions and encouraged
wider participation among participants. This setup proved to
be very useful during the rationalization of the strategies.
Each breakout group consisted of five to six participants and
was tasked to select the five most important strategies. If the
group could not agree on a set of strategies each member was
allowed to choose one strategy, which increased the prob-
ability that the interests of all participants were considered.

The evaluation of the strategies implemented by external
institutions enabled the communities to confront the
authorities. Unconstrained dialog and discussion among
community members was encouraged by temporarily
separating institutional reps from the rest of the group
members. Afterward, the results were presented in a plenary
session. The communities first identified all the strategies
that were implemented in the conservancies by the different
institutions, which served as a good indicator for the visi-
bility of the activities of the each institution. The use of the
same set of criteria that was used for the evaluation of the
strategies implemented at community and conservancy level
allowed for constructive criticism and also reduced the
pressure on the participants to give answers intended to
please the donors and institutions.

The various setups of the working process provided also
various opportunities for all actors to present their knowl-
edge and to learn from others, including the research team.
Yet there is a fine line between two-way learning and

manipulation and other studies have found that the judge-
ments of participants can be subject to persuasion (Satter-
field et al. 2009). The research team used the introductory
presentations to introduce certain topics, for example, cli-
mate change and its possible local impacts, to the partici-
pants. This might have had an effect on the direction and
outcomes of the assessments, although, given the positive
feedback of the participants, it seems rather unlikely that the
coaches might have exerted a dominant influence on the
process. Another common critique of participatory pro-
cesses involving ILK holders is that external experts would
prioritize local knowledge that conforms to their scientifi-
cally driven environmental goals (Blaikie et al. 1997; Mosse
2001). As has been mentioned earlier, the coaches inserted
every information or opinion that had been given by a
participant into the conceptual model, hence the risk of a
biased selection was considered negligible.

The resulting reports represent synthesized compilations of
the local knowledge, as well as the necessities of the com-
munities and the coaches encouraged the conservancy mem-
bers to use the reports for negotiations with governmental
institutions and donors. Still, the uptake and implementation
of the outcomes will most often depend on external factors.
At the end of the second workshop, one governmental official
asked the participants to stay committed to the process and the
identified strategies, but it remained open if the external
institutions would do the same. Participatory processes for
decision making in natural resources management will have
to undergo a series of radical reforms in order to be able to
overcome such power asymmetries (Mohan and Hickey 2005;
Blaikie 2006), or they will risk to frustrate the participants and
ultimately the entire process.

Overarching goal of the exercise was to assess the
socioenvironmental vulnerability of both conservancies and
to develop ecosystem-based adaptation measures to climate
change. During this process, conceptual models were
developed that could also be used for management pur-
poses. However, in order to be able to use the conceptual
models for this purpose, the communities and government
agencies would need further training and assistance. Given
the short-termed nature of the project and the limited
resources available for such activities, neither was possible.
This is clearly a lost opportunity to make valuable con-
tributions to the management of the local natural resources
and a limitation of the MARISCO method in general,
because its successful implementation requires continuous
support (at least in the beginning).

Despite this limitation, the overall feedback of the par-
ticipants on the process was very positive. At the end of
each workshop, the participants were asked to use colored
stickers to rate the exercise according to set of criteria,
which were used to evaluate the processes. The participants
had also the opportunity to leave comments. In order to
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provide an open space for critique, voting boxes were
installed, where the participants could give their answers in
private. The occurrence of negative ratings and comments
(though few in number), allows for the assumption that the
participants felt free to give their honest opinion. Most of
negative comments were related to workshop logistics, for
example, the transport of the participants from the con-
servancies, however, another reoccurring complaint was
that the participants did not receive a direct payment for
their participation.

Conclusion

Our research has demonstrated that working with local
communities in an open and transparent participatory
manner can make substantial contributions to the wider
knowledge base about complex socioecological systems.
For many parts of the world, in particular, the tropical
regions, there is but a limited scientific understanding of
the relationships between nature and culture. This may
contrast with the rich tapestry of knowledge housed in the
resident communities of the landscape. Sharing of such
knowledge offers opportunities to develop novel con-
ceptual thinking about human–nature relationships and to
forge innovative solutions for both local and global issues.
Throughout the process, MARISCO proved to be flexible
enough to be adapted to the specific needs of the partici-
pants, including group sizes, composition of gender, age,
educational and ethnic background, language requirements,
and fine-tuning in timing and location of the work sessions,
as well as the implementation of different techniques for
the collection and systematization of ILK (Ibisch and
Hobson 2015). Nonetheless, this study also highlighted
some of the limitations of the method, which might also be
relevant for other participatory processes. Power inequal-
ities remained a challenge and special attention has to be
paid to the representation and participation of (potentially)
disadvantaged groups, especially in processes involving
indigenous and local communities. Independent from the
purpose of the participatory process, we would like to
encourage practitioners and scientists to approach and
engage the communities as capable political agents in their
own right.
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