Sustainability Science (2020) 15:263-279
https://doi.org/10.1007/511625-019-00690-z

1R3S/3

ORIGINAL ARTICLE q

Check for
updates

Understanding mechanisms of conflict resolution
beyond collaboration: an interdisciplinary typology of knowledge
types and their integration in practice

Olga Stepanova' - Merritt Polk' - Hannah Saldert'

Received: 21 September 2018 / Accepted: 23 March 2019 / Published online: 4 April 2019
© The Author(s) 2019

Abstract

Conflicts over land use and their resolution are one of the core challenges in reaching sustainable development today. The
aim of this paper is to better understand the mechanisms that underlie conflict resolution. To do so we focus on the use and
integration of different knowledge types for conflict resolution in three fields: natural resource management, transdisciplinary
research and urban planning. We seek to understand what role different types of knowledge have in the different examples
and contexts given. How is knowledge conceptualized and defined? How is it used and integrated to resolve conflicts? These
questions are answered through a thematic review of the literature and a discussion of the different knowledge typologies from
the respective research fields. We compare conflict resolution approaches and, as a synthesis, present an interdisciplinary
knowledge typology for conflict resolution. We find that knowledge use centered approaches are seen as facilitating a common
understanding of a problem and creating a necessary base for more productive collaboration across disciplines. However, it is
often unclear what knowledge means in the studies analyzed. More attention to the role that different knowledge types have
in conflict resolution is needed in order to shed more light on the possible shortcomings of the resolution processes. This
might serve as a base to improve conflict resolution towards more lasting, long-term oriented and therefore more sustainable
solutions. We conclude that the three literatures inform and enrich each other across disciplinary boundaries and can be used
to develop more refined approaches to understanding knowledge use in conflict analysis and resolution.

Keywords Conflict resolution - Knowledge integration - Urban planning - Natural resource management - Transdisciplinary
research - Interdisciplinary

Introduction

Conflicts over land use are one of the core challenges in
reaching sustainable development today (Owens and Cowell
2011; von der Dunk et al. 2011; Raco and Lin 2012; Anton-
son et al. 2016). The ways in which conflicts are managed
are decisive for social justice, human rights, democratic par-
ticipation and long-term environmental protection and con-
servation, all of which are foundations of sustainable devel-
opment as well central issues within the newly launched
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United Nations Sustainable Development Goals (Owens and
Cowell 2011; SDGs, UN 2015). A number of approaches
from different subject areas and theoretical traditions focus
on conflicts both implicitly, through collaboration and con-
sensus building (i.e., in urban planning and transdisciplinary
knowledge production research), and explicitly, in studies of
conflict resolution and mitigation (i.e., in natural resource
management and environmental governance) (Innes and
Booher 2015; Stepanova 2013, 2015).

For example, while conflict is a given starting point for
the urban planning (UP) discourse, it has most often been
approached in terms of communication, collaboration and
consensus building, as well as in terms of emancipation and
agonism regarding the role of power relations and domina-
tion in planning processes and outcomes (Fainstein 2000;
Harvey 2008; Healey 1997; Innes and Booher 2003, 2010;
Mouffe 2005; Owens and Cowell 2011). A few recent stud-
ies present more in-depth analyses of the processes that
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specifically constitute conflict development and resolution
(e.g., Coppens 2014; Antonson et al. 2016; Kombe 2010).

In contrast, in natural resource management (NRM) and
environmental governance, conflicts over natural resources,
land use and their resolution have been intensively studied
as such (Shmueli 2008; Reed et al. 2011; Stepanova and
Bruckmeier 2013; Martin-Cantarino 2010). A few recent
studies from within environmental management (e.g., Blythe
and Dadi 2012; Stepanova 2013; Butler et al. 2015) suggest
that a hitherto neglected component of knowledge integra-
tion might be one of the key elements to support conflict
resolution on the way to sustainability. Similarly, the impor-
tance of knowledge integration as a crucial component for
“societal problem solving” in urban planning, is highlighted
in studies on transdisciplinary research (TDR) (Bergmann
et al. 2012; Burger and Kamber 2003; Godemann 2008; Pohl
et al. 2010; Polk 2015a, b). In these studies, integration of
multiple knowledge types from diverse sources is presented
as central for sustainable development, resource manage-
ment and planning.

The integration of different knowledges is especially
important for the management and governance of complex
issues, including conflict resolution with multiple actors.
Research suggests that the integration of different knowl-
edges may help to manage the complexity of conflicts by
stimulating different kinds of awareness among the actors,
e.g., complexity awareness, awareness of different per-
spectives and critical knowledge gaps, and whole system
awareness (Jordan 2014, p. 60; Wouters et al. 2018). For
example, complexity awareness helps to “select strategically
central aspects of the issue complex and develop effective
action plans” for which the actors usually need “a thorough
understanding of conditions and causality” (Jordan 2014,
p. 60). Integration of knowledge may facilitate common
understanding of the problem at hand, its causes, help antici-
pate consequences and develop proposals for actions (ibid.;
Andersson 2015).

The aim of this paper is to increase our understanding
of one of the mechanisms that underlie conflict resolution’,
namely knowledge integration, through a focus on the defini-
tions and use of different types of knowledge. To do so, we
compare different practices of knowledge use for conflict
resolution that are dispersed in the NRM, TDR and UP lit-
eratures. By practices of knowledge use, we mean how dif-
ferent knowledges are defined in the literature, and how they
are used and integrated in conflict resolution. Thus, the prac-
tice of knowledge use is seen as subordinate to mechanisms

I Other mechanisms for conflict resolution, which are outside the
scope of this paper include, for example, building trust, increasing
institutional capacity, and developing new policy, laws and routines
(Bruckmeier 2005, Stepanova 2015).
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of conflict resolution. By focusing on definitions of knowl-
edge and its use and integration, we draw attention to the
ways that these three scholarly areas see and use knowledge
in processes of conflict resolution. Knowledge integration
as a mechanism of conflict resolution, is an important but
under-investigated link between the knowledge types and the
methods of conflict resolution (i.e., tools and approaches,
e.g., participation). Both topics receive attention in the lit-
erature, however in different degrees of analytical depth and
detail. By focusing on knowledge types, we hope to con-
tribute to providing insight into the knowledge use related
mechanisms of conflict resolution, which can further inform
the development of more refined analytical tools for conflict
analysis.

Overall, we seek to understand what role knowledge has
in the different examples and contexts given. How is knowl-
edge conceptualized and defined? How is it used and inte-
grated to resolve conflicts? These questions are answered
through a thematic review of the literature and a discussion
of the different approaches to knowledge use and integration
that exist in these research fields. As a synthesis, we present
an interdisciplinary knowledge typology, which relates the
findings from the review of these literatures to each other.

Building upon the work that has been done in NRM, TDR
and UP, we discuss how the integration of these three lit-
eratures can be used to develop more refined approaches to
conflict analysis and resolution. We believe that the topic
of conflict analysis and resolution together with the discus-
sion of practices of knowledge use that constitute resolu-
tion strategies, will be of interest for a broad scholarship of
sustainability science. This integrative approach in turn has
the potential to further our analysis and understanding of
collaboration and to contribute to more informed and sus-
tainable management practice (SDGs, UN 2015).

The paper proceeds as follows. We present a thematic
literature review guided by the question: how are conflict
resolution and practices of knowledge use addressed in the
respective disciplines? Based on this review we trace and
compare the role that different knowledge types and knowl-
edge use processes are given in the respective areas. Finally,
we present a synthesis of the reviewed literature and differ-
ent knowledge typologies that represent the NRM, TDR and
UP research fields. In the concluding discussion, we suggest
ways in which studies of conflict resolution may benefit from
this broader interdisciplinary discussion.

Conceptual base

As noted above, studies of non-violent resource use con-
flicts (e.g., land use), are spread across disciplines from
UP to NRM and environmental governance. The termi-
nology used to address conflicts differs across different
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approaches. Similar to the term conflict, the terms knowl-
edge and knowledge integration are defined and under-
stood differently in different disciplines and studies. The
varying definitions and understandings of the terms imply
difficulties when searching for texts to review (Nursey-
Bray et al. 2014; Reed et al. 2010). We will therefore
start by clarifying how these terms are defined in our
study, both for the purpose of methodological clarity and
to facilitate the analysis.

Conflict resolution

Conflict is a term that captures diverging interests or disa-
greements and is referred to in a number of ways including:
dispute, clash of interests, competing interests or simply
problem. Conflict resolution is also referred to in different
ways, for example as conflict prevention, mitigation, man-
agement, transformation, consensus building, cooperation,
reconciliation, and collaboration. In this paper, we use the
term conflict, to refer to local non-violent resource use con-
flicts that arise around the use of natural resources, primar-
ily land, and to a lesser extent other natural resources, such
as different species. High levels of complexity characterize
such conflicts including multiple stakeholders with different
interests, values and knowledge who are associated with a
variety of political and administrative contexts and levels.
In the context of UP, conflicts occur when a planned change
in land use infringes upon the interests and values of differ-
ent stakeholders to such a degree that they cannot accept
the change without some sort of negotiation. Here, conflict
is broadly understood as a situation where stakeholders
have incompatible interests related to certain geographi-
cally defined land-use units or resource (von der Dunk et al.
2011).

Conflict resolution in the context of NRM and urban
planning is a process where a variety of approaches, meth-
ods, policy and management instruments are applied. These
include formal and informal resolution, governmental and
user based procedures, as well as other types of arbitra-
tion and mediation, which are direct and indirect, legally
enforced and voluntary, knowledge based or culture specific,
or a combination of these (Stepanova 2015). Throughout this
paper conflict resolution is understood as a dynamic iterative
process where different stakeholders (not only courts and
mediators) initiate attempts to solve the conflict formally
and informally in search of “better” management solutions.
In this process, stakeholders co-produce, test, use and inte-
grate different knowledge types (Blackmore 2007; Collins
et al. 2007).

Knowledge integration

Knowledge and its integration from different scientific dis-
ciplines and non-scientific sources (e.g., local knowledge,
professional knowledge) is the theme that is common for
all three research fields discussed in this paper: NRM, TDR
and UP. Practices of knowledge use and integration is one
of the main themes in NRM and environmental govern-
ance research where they are discussed as necessary pre-
conditions for more adaptive, collaborative and sustainable
resource management (Bremer and Glavovic 2013a, b;
Bohensky and Maru 2011; Tengo et al. 2014, 2017). Within
TDR, knowledge integration is an overall way to deal with
wicked, or complex societal problems (Brown et al. 2010;
Polk 2015a, b; Scholz and Steiner 2015a, b). While not
explicitly focusing on ‘conflict management’ or ‘conflict
resolution’ per se, TDR approaches all are based upon the
assumption that knowledge integration is a cornerstone for
not only understanding conflicts that occur within attempts
to reach a more sustainable society, but also for resolving
them. The integration of knowledge, expertise and values
from both scientific and non-scientific sources is used nor-
matively, balancing diverse opinions and values regarding
how goals are defined, and over what types of knowledge
and expertise are seen as most applicable to the solution of
specific problems. It is also used instrumentally, where dif-
ferent types of integration are seen as necessary for grasping
the complexity of wicked problems, as well as seen as hav-
ing additional process-related (governance) value for solving
current and future conflicts (Bergmann et al. 2012; Pohl and
Hirsch Hadorn 2007; Polk 2014; Wiek et al. 2012, 2014).
Knowledge integration from diverse sources also results in
an increase of knowledge about how other organizations and
actors understand, formulate and solve problems and can
thus contribute to how societal problems can be solved in
the future (Spangenberg 2011; Walter et al. 2007; Wiek et al.
2012, 2014). In these ways, the contributions of knowledge
integration to solving societal conflicts (in a broad use of the
term), is both implicitly as well as explicitly, a cornerstone
of the TDR field.

Different types of knowledge and knowledge integra-
tion are also central in the planning literature (Rydin 2007,
McGuirk 2001; Watson 2014). Rydin (2007), for example,
sees the use of knowledge as “a central element in achiev-
ing (positive) change through planning” (p. 53) and claims
that “the purpose of planning is to handle multiple knowl-
edges” (p. 55). Practices of knowledge exchange, and differ-
ent forms and practices of knowing are among the central
themes in planning which itself is sometimes conceptualized
as a practice of knowing (Davoudi 2015). The importance
of the conceptualization of knowledge together with the
demand to pay more attention to practices of knowledge use
in the context of unequal power relations within planning
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practice has been repeatedly emphasized (Fainstein 2000;
McGuirk 2001; Rydin 2007; Owens and Cowell 2011; Fly-
vbjerg and Richardson 2002).

Knowledge refers to many different entities (Rydin 2007).
It is a much used term in the discourses studied here, that
is also used analytically and theoretically, sometimes inter-
changeably and not always clearly defined. This makes it
methodologically challenging to track and study its use. In
order to untangle the complexity and multifacetedness of
the knowledge concept, this paper will build upon Rydin’s
conceptualization of knowledge as knowledge claims (Rydin
2007). Following Rydin, we define knowledge as a claim to
understanding certain causal relationships. In other words,
understanding of the causal relationship between action and
impact constitutes the core of a knowledge claim (ibid. p.
53). According to Rydin, a knowledge claim can be dis-
tinguished from other claims, e.g., ethical, pragmatic, effi-
ciency or aesthetic. Knowledge claims may be used to sup-
port values. Values thus may constitute part of a knowledge
claim, and influence it, but for our use here, they are not
equal to knowledge. Furthermore, knowledge claims cannot
be reduced to experiences even though experience may be a
prerequisite to understanding (ibid p. 56; Collins and Evans
2002; Scholz and Steiner 2015a, b). This distinction helps
to separate knowledge from values in complex conflicts and
provides a basis for more refined tracking and analysis of
knowledge use.’

Regarding knowledge integration, another distinction has
to be made in regard to the relationship between knowledge
and learning. Knowledge related processes are difficult to
identify and isolate as they are always intertwined with
learning (Blackmore 2007). Here, we understand knowledge
use as an overarching term that embraces individual learn-
ing, joint learning and knowledge co-production. Learning,
in turn, includes knowledge integration as an integral part
(Ballard et al. 2008). Knowledge integration can also happen
on the individual and group level and on different levels of
institutional arrangements (e.g., within planning context). In
this paper, knowledge integration is understood as the inte-
gration of different knowledge claims in a complex social
process of knowledge production, synthesis, sharing and
learning within planning and decision-making (Godemann
2008; Polk 2015a, b; Stepanova 2013). Knowledge integra-
tion can be understood as both a process and an outcome of
conflict resolution and participatory decision-making. For
the purpose of this paper, the process dimension of knowl-
edge integration is seen as internal and inherent to individual
and group learning processes and methodologically difficult

2 We use this definition of knowledge to facilitate our analysis of
the reviewed studies; however, this does not mean that definitions of
knowledge used in the reviewed studies are similar to ours.
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to capture without long-term ethnographic studies. The out-
come dimension of knowledge integration, while entwined
with specific results of learning/co-production processes,
can be traced through the implementation and application
of different knowledges in decision-making processes and
documentation (e.g., through the decisions made, argumen-
tation used). We see the integration of different knowledges
(conflicting knowledge claims) in the context of urban plan-
ning as expressed in development goals, plans, and other
forms in the implementation stage of the decision-making
processes.

Given the multifaceted nature of conflicts and their
engagement of diverse actors, it is also important to distin-
guish the multiple contexts or levels where processes of joint
learning and knowledge integration occur. Multilevel inte-
gration is understood as horizontal and vertical integration
of different knowledge types (Rydin 2007). Horizontal inte-
gration happens among stakeholders in formal (e.g., routine
public consultation within planning where different knowl-
edge claims and interests get manifested and shared) and
informal (e.g., open stakeholder forums, informal dialogues)
processes of conflict resolution within urban municipal plan-
ning. Importantly, horizontal knowledge integration does
not “ensure (its) anchoring in respective institutional and
political contexts where social change occurs” (Polk 2015a,
b:110). Therefore, the need to also study vertical integration
which, together with other knowledge types, includes the
integration of knowledge from collaborative and participa-
tory processes on the horizontal level of conflict resolution
into actual decision-making and public policy on local and
regional levels (Stepanova 2013).

Materials and methods

In order to explore how conflict resolution and practices
of knowledge use are addressed in NRM, TDR and UP,
we thematically reviewed peer-reviewed articles pub-
lished in English from January 1999 until September
2017.° Only studies published in peer-reviewed journals
were included. Books and grey literature (such as reports)
were excluded due to the concerns regarding their peer
review status and quality. While this delimitation risks
missing relevant studies, it nevertheless provides an ade-
quate basis to assess the research in these respective fields
for the purpose of this paper.

3 Such a period is appropriate since the research within communica-
tive planning theory and collaborative planning, where conflict and
its resolution is central, started gaining momentum during this time.
The NRM and TDR fields are also adequately represented in this
period.
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We applied an iterative search using the search engine
Google scholar™ in September—October 2017. This
engine was chosen because it returned more results with
more complete citation numbers as it includes a wider
variety of sources than other search engines. The aim was
to first identify studies that directly address conflict reso-
lution in the title, abstract and/or keywords. The keywords
for the first search were adapted to the terminology used
in respective disciplines. In NRM the keywords were:
conflict resolution/knowledge/learning; in TDR: co-
production/conflict resolution/joint learning/knowledge
integration; in urban planning: conflict resolution/joint
learning/knowledge integration/co-production/knowl-
edge use. The results of the first search gave us an over-
view of how well represented the studies of conflicts and
knowledge practices were in the respective disciplines.
A second more specific search was made among stud-
ies identified in the first round. For this second search,
the aim was to distil the studies that discuss practices
of knowledge use/integration/learning in relation to /as
a strategy for conflict resolution. The keywords applied
were knowledge integration/learning/ for conflict resolu-
tion. The texts were selected based on the abstract and
introduction. A few references were also added from the
authors’ wider reading within our research backgrounds
(NRM, TDR, UP). These additional references we con-
sidered applicable for our purposes as they discussed the
themes we were interested in. They were not retrieved
through the literature search partly because they dealt
with conflict resolution either indirectly or did not use
any of the keywords in the title, abstract nor introduction.
This was primarily the case for the TD literature, where
conflict is not a core concept. In the other areas, the anal-
ysis is primarily based on the results retrieved through the
organized literature searches. The studies that addressed
a combination of the two themes (knowledge integration/
use for conflict resolution) were analyzed in more detail.
Several exemplary texts were chosen to constitute a base
for the discussion of conflict resolution practices in each
research area (Tables 1, 2, 3). The chosen texts most fully
fulfilled the criteria for the second search. They discussed
practices of knowledge use/integration/learning in rela-
tion to/as a strategy for conflict resolution, were highly
cited, and represented different streams within the respec-
tive research areas.

Results

Knowledge use and conflict resolution in natural
resource management (NRM)

The theme of conflict resolution has since long been dis-
cussed in NRM together with the theme of knowledge use
which is central in NRM. Knowledge-based conflict reso-
lution is a basic prerequisite and aim, for example, within
adaptive co-management (Plummer et al. 2012, 2017) that
includes adaptive management (e.g., Stringer et al. 2006;
Pahl-Wostl 2007), collaborative management (e.g., Schusler
et al. 2003; Berkes 2009; Mostert et al. 2007), and partici-
patory resource management (e.g., Muro and Jeffrey 2008;
Beierle and Konisky 2000).

Conflict, although indirectly, is also at the core within
common pool resource research (CPR) and within the social-
ecological resilience literature. In CPR, conflict resolution
is addressed through deliberation, negotiation, dialogue and
joint learning, which is facilitated by innovative institutional
arrangements (e.g., Ostrom et al., Adams et al. 2003; Dietz
et al. 2003; Paavola 2007; Ratner et al. 2013). In the social-
ecological resilience literature, conflicts are treated through
social networks, knowledge sharing and social learning (e.g.,
Lebel et al. 2006; Olsson et al. 2004 on adaptive co-manage-
ment for resilience). Together with adaptive co-management,
more detailed and in-depth studies of conflicts and their res-
olution are also found within human ecology (Bruckmeier
2005; Bruckmeier and Hoj Larsen 2008; Jentoft and Chuen-
pagdee 2009; Stepanova 2013, 2015) and biological/wild-
life conservation (e.g., Dickman 2010; Redpath et al. 2004,
2013; Henle et al. 2008; Madden and McQuinn 2014). In
these literatures, conflict resolution is often framed in terms
of participation, cooperation, collaboration, dialogue and
conflict transformation (Stepanova and Bruckmeier 2013).

Table 1 contains representative studies within NRM that
explicitly discuss processes of knowledge use and integra-
tion for conflict resolution that were identified in the process
of literature review. The resolution approaches discussed in
these studies are consensus and compromise oriented and
see knowledge sharing and integration through joint learning
as a necessary precondition to form a common understand-
ing or interpretations of a problem at hand. The main dif-
ference is the level of analysis of conflicts and the way that
knowledge integration is theorized or framed. The framing
of knowledge integration through social, joint and collabora-
tive learning prevails (Reed et al. 2011; Redpath et al. 2013;
Bruckmeier and Hoj Larsen 2008; Butler et al. 2015) with
the exception of the framing/reframing approach (Emery
et al. 2013; Shmueli 2008; Putnam et al. 2003) (Table 1).
Joint learning is seen as central for better understanding
the positions and perceptions of participating actors. It is

@ Springer
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Table 2 Approaches to knowledge integration in TDR that are relevant for conflict resolution. Source: references from the table and own compi-

lation

TDR focus areas Representative texts and authors

Approaches to knowledge integra-
tion

Knowledge use practices for conflict
resolution

Conceptual models Lang et al. (2012), Jahn et al.

(2012), Polk (2015a, b) and Walter

et al. (2007)

Pohl and Hirsch Hadorn (2007)

Edelenbos et al. (2011)

Burger and Kamber (2003) and
Zierhofer and Burger (2007)

Pohl et al. (2010)

Westberg and Polk (2016)

Godemann (2008)

Schauppenlehner-Kloyber and
Penker (2015)

Talwar et al. (2011), Brandt et al.
(2013), Wiek et al. (2014)

Knowledge typologies

Mutual learning processes

Participatory features/power

Klenk and Meehan (2015), Berger-

Gonzalez et al. (2016)

Ideal processes and models for
transdisciplinary collaboration

Design principles

Systems, target and transformative

Expert, bureaucratic, lay

Epistemological integration

Thought styles
Situated learning

‘Knowing’ as situated social activity

‘Communities of practice’

Limits of participation

Workings of power

Quality of interactions

Reflexive processes, Politics of
knowledge production

Joint problem formulation boundary
objects
Common research objects

Integration of knowledge types

Interdisciplinary synthesis

Research and stakeholder integration
through scenarios

Group situated learning/knowledge
dynamics Integration of “thought
styles “common knowledge base

Shared mental models

Common cognitive framework

Typology of engagement Intensity of
involvement

Major interactions

Power relations

Reciprocal reflexivity

Table 3 Practices of knowledge use for conflict resolution in urban planning (UP). Source: references from the table and own compilation

UP research areas Representative texts and authors

Approaches to conflict resolution

Knowledge use practices for conflict
resolution

Collaborative planning Ross (2009), Halla (2005), Margerum
(2002), Sze and Sovacool (2013),
Sun et al. (2016), Domingo and
Beunen (2013), Golobi¢ and
Marusic (2007), Patterson et al.
(2003), Peltonen and Sairinen
(2010), Ross (2009), Innes and
Booher (2003, 2010, 2015) and
Healey (2003)
Critical planning Allmendinger and Haughton (2012),
Brand and Gaffikin (2007) and
McGuirk (2001)

Connect public opinion surveys and
workshop techniques to gain the
synergetic effects leading to consen-
sual planning proposals

Mapping the dimensions of the
problem in a way that allows a more
informed political discussion

Informing negotiations, preventing or
reducing conflicts

Reach win—win solutions

Agonistic model

Embrace the conflictual dimension
instead of resolving conflicts

Robust deliberation and inclusive
civic participation

Multiple opportunities for dialogue
and communication

Integrating lay and expert. Knowl-
edge through transforming written
opinions and cognitive maps into
suitability models

Social problem mapping

Impact assessments, in a participatory
mode

Integrating different points of view
through workshops, testing ideas

Through forms of civic empowerment,
mediation and negotiation

also seen to help formulate common goals and paths to
reach them (Reed et al. 2011). In slight contrast to other
approaches where knowledge integration is conceptualized
though learning, in the framing/reframing approach, which
may be seen as a process of knowledge integration itself,
knowledge production and integration are seen as part of a
cognitive process (framing) of understanding, interpreting
and making sense of the problem at hand (Shmueli 2008;
Emery et al. 2013). However, it may be argued that learn-
ing and understanding are interconnected or constitute each
other. At the same time, understanding in framing/reframing

is also about acceptance (no matter what it is based on) on
the way to a trade-off or consensus.

In the NRM literature, the process component of knowl-
edge integration (related to individual and group learning)
is rarely analyzed in depth or evaluated. Rather, it is implic-
itly present in general processes of dialogue, negotiation,
learning, collaboration and participation. Joint formulation
of alternative resource management plans often constitute
the outcome component of knowledge integration. This lat-
ter component is given more attention in the studies as a
concrete outcome of the resolution efforts, something that
consensus may result in.
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The knowledge types identified in these studies fall within
the general knowledge typology of scientific, expert/mana-
gerial, local (ecological) knowledge. For example, Butler
et al. (2015) provide an example of successful horizontal
and vertical integration of competing knowledges (scientific,
managerial, local ecological) in a form of jointly produced
alternative management plans formulated in the process of
collective negotiations.

Stepanova (2013) offers a more detailed knowledge
typology where the three general knowledge types (local,
scientific, managerial/administrative) are further catego-
rized as formal or informal, local ecological or local social
knowledge.* By informal knowledge, she refers to mainly
individual, not documented knowledge communicated in
informal forums. Informal knowledge is often integrated in
formal knowledge articulated through written documents,
norms and procedures.

This review of the NRM literature shows that the authors
rarely specify what they mean by knowledge or differ-
ent knowledge types. In the reviewed studies, the focus is
rather on the instrumental processes that stimulate or sup-
port knowledge use and integration on different levels of
decision-making (concerned with the “how”, “through what
strategies and tools”) (i.e., Reed et al. 2011; Butler et al.
2015), rather than on in-depth discussion of the roles that
different knowledge types have in conflict resolution and
resource management.

Knowledge types and knowledge integration
in transdisciplinary research (TDR) and their
contributions to conflict resolution

What can the transdisciplinary approaches contribute to
using knowledge integration for conflict resolution in urban
contexts? The transdisciplinary discourse includes a num-
ber of different approaches to knowledge integration. Given
that the transdisciplinary discourse itself is interdisciplinary,
knowledge integration is framed from within a variety of
theoretical and disciplinary approaches. One of the main
focus areas in the TDR literature included in our review
is the research process itself, how it is characterized, what
features it has, what forms it takes, what its goals are and
how different degrees and types of participation/collabora-
tion effect societal outcomes (Jahn and Keil 2015; Pohl and
Hirsch Hadorn 2008; Talwar et al. 2011; Walter et al. 2007,
Wiek et al. 2014; Westberg and Polk 2016; Wickson et al.
2006). Overall, participation and learning (mutual, social,
situated) are seen as mechanisms for ensuring sufficient inte-
gration of knowledge, expertise and values from different

* For an example of a more comprehensive knowledge typology
within environmental management see, e.g. Raymond et al. (2010).
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stakeholder groups. TDR thus includes not only discussions
regarding knowledge integration, but also focuses on pro-
cess, and more recently on how power relationships influ-
ence the ability to integrate different perspectives into TDR
(Berger-Gonzélez et al. 2016; Klenk and Meehan 2015;
Schmidt and Neuburger 2017). For the purpose of this paper,
four topics within the TDR literature will be discussed here.
These include: conceptual models for collaboration, knowl-
edge typologies, mutual learning processes and participatory
features/power (see Table 2).

For the context of conflict resolution in focus in this
paper, knowledge integration in the TD discourse is not just
about knowledge outcomes, it is about knowledge creating
processes, about how knowledge exchange, sharing and
integration occur through different types of participation,
cooperation and collaboration. A great deal of attention has
been put on designing conceptual models for collaboration
that can create the premises for knowledge exchange and
learning (Jahn et al. 2012; Lang et al. 2012; Morton et al.
2015; Pohl and Hirsch Hadorn 2007; Polk 2015a, b; Wiek
et al. 2014). These models focus on designing mechanisms
into the research processes that ensure a sufficient amount
of knowledge integration to grasp the complexity of the
problem under study and represent the expertise of relevant
stakeholders. Key strategies include creating joint under-
standing and problem framing around a common research
objects, collaborative knowledge production processes and
joint synthesis, implementation and communication of
results (Lang et al. 2012; Polk 2015a, b). Central issues for
joint understandings and problem formulations include dis-
cussions regarding the significant amount of time needed to
create the mutual trust and commitment that underlies the
creation of productive relationships.

Numerous studies within the TD discourse discuss both
knowledge types and their integration (Burger and Kamber
2003; Pohl and Hirsch Hadorn 2007; Pohl 2011; Zierhofer
and Burger 2007; Klenk and Meehan 2015; Morton et al.
2015; Hoffmann et al. 2017). Overall, the main distinction
of knowledge types is between scientific knowledge and
practitioner-based expertise or the so-called science—policy
interface (Munoz-Erickson 2014). A number of TD scholars
make further distinctions based upon groups of actors, the
focus or functions of knowledge, and on knowledge systems
or communities. The first is often within the science—prac-
tice divide and includes interdisciplinary knowledge integra-
tion among different disciplines and scientific domains like
the natural and social sciences, and different types of profes-
sional or experienced based knowledge based on groups of
actors such as bureaucrats, civil servants, business interests
or on experiential or lay knowledge (Edelenbos et al. 2011;
Enengel et al. 2012; Munoz-Erickson 2014). The second
includes knowledge classifications based on the type of anal-
ysis being undertaken such as instrumental, normative and
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predictive (Burger and Kamber 2003; Pohl 2011). The third
focuses more on mutual learning processes and includes how
knowledge systems are constituted in different communities,
collectives and epistemologies (Burger and Kamber 2003;
Pohl 2011; Westberg and Polk 2016).

From the Swiss discourse on TDR, Pohl and Hirsch
Hadorn present a much-cited typology of knowledge, where
systems, target and transformative knowledge are noted as
the basic types of knowledge that are needed for TDR for
sustainability (Burger and Kamber 2003:52; Proclim 1997,
Pohl and Hirsch Hadorn 2007). Systems knowledge refers
to knowledge about the current state of a specific problem
(How did we get here and where are we heading?); rarget
knowledge refers to desirable futures or goals (Where do we
want to go?), and transformative knowledge refers to knowl-
edge about how to transition to a specific goal or future
(How do we get there?) (Pohl and Hirsch Hadorn 2007;
ProClim 1997). These knowledge types are seen to embody
the specific challenges of sustainability, regarding uncertain-
ties, the contested nature of sustainability and the practical
and institutional contextual complexity related to reaching
sustainability (Pohl and Hirsch Hadorn 2007). These types
of knowledge are not based on stakeholder categories, but
span both disciplines and actor groups.

Knowledge integration is also approached with a focus
on mutual learning processes as well as how this learning
occurs within group settings (e.g., Godemann 2008; West-
berg and Polk 2016). Here the focus is on the specific aspects
of the knowledge/knowing concept and how different types
of knowledge/expertise are brought together via, for example
creating a common knowledge base, cognitive frame, and
shared mental modes through situated and social interactions
within a group (Godemann 2008; Schauppenlehner-Kloyber
and Penker 2015; Westberg and Polk 2016).

Dealing with power differentials has also been an implicit
topic within TDR through analyzing how participatory fea-
tures enable different degrees of collaboration, t. ex. Talwar
et al. (2011), Brandt et al. (2013) and Wiek et al. (2014).
There is a growing focus on the impact of power differen-
tials, since the integration of multiple voices and knowledges
are a cornerstone of the TD approach (Bracken et al. 2015;
Berger-Gonzalez et al. 2016; Klenk and Meehan 2015).
More recent approaches criticize TDR for not adequately
dealing with ingrained power differentials between partici-
pating groups. For example, approaches from anthropology
and science studies criticize what they consider a naive
approach to knowledge integration that does not adequately
deal with power and their resultant epistemological and cul-
tural differences (Berger-Gonzalez et al. 2016; Klenk and
Meehan 2015).

As this section shows, TDR provides in-depth discussions
and reflections over the participation processes that lead to
knowledge integration and co-production. It looks into how

knowledge integration and co-production happen through
in-depth study of the process-related mechanisms and the
premises for knowledge exchange and learning.

Knowledge use and conflict resolution in urban
planning (UP)

In contrast to TDR where conflict is present indirectly, con-
flict is widely acknowledged in urban planning literature
(Healey 2003; Innes and Booher 2003, 2010, 2015; Owens
and Cowell 2011). Conflicts are seen as natural byproducts
of the planning process where conflicts of multiple differing
interests and goals become manifest. Formal planning proce-
dures are themselves a tool for conflict resolution, which is
achieved through both formal (e.g., legal and policy based)
and informal procedures that may differ in means and/or
form (Zhang et al. 2012). For example, in collaborative
planning conflict resolution is an explicit goal (Innes and
Booher 2010, 2015). Innes and Booher (2015) argue that
“collaboration is about conflict”, they refer to conflict as
an engine behind collaboration, because if stakeholders did
not have disagreements, they would not need to collaborate
(ibid p. 203). In urban collaborative planning, conflicts are
addressed through different forms of consensus oriented col-
laborative efforts, e.g., dialogues, discussions, formal (e.g.,
public consultation within planning) and informal (e.g.,
stakeholder forums) participatory procedures.’ The resolu-
tion procedures aim to generate common/shared perceptions,
objectives or understanding among the stakeholders, inform
negotiation and decision-making (Ross 2009; Halla 2005;
Margerum 2002; Sze and Sovacool 2013).

Together with the conflict theme, the theme of knowledge
use, knowledge contestation and plurality of knowledge is
also internal to collaborative planning (Sandercock 2003).
Knowledge integration, although implicitly addressed, is
incorporated in collaborative planning’s striving towards a
joint creation of a shared understanding and meaning (Innes
and Booher 2015). Different forms of communication and
participation, for example collaborative dialogues, group
negotiations, open stakeholder forums within collabora-
tive planning serve as arenas for integration of different
knowledges (Peltonen and Sairinen 2010; Sun et al. 2016;
Domingo and Beunen 2013; Patterson et al. 2003). Shared

5> Although scholars representing this line of thought acknowl-
edge that full consensus may not be always possible, such focus has
received criticism. The criticism regards collaborative planning ori-
entation towards consensus as being ignorant of inevitable tensions
of power in planning realities (Margerum 2002; Owens and Cowell
2011). Collaborative planning scholars meet this criticism argu-
ing that communication power is inherent to collaboration and thus
is not and cannot be ignored in collaborative planning discourse (for
detailed discussion see Innes and Booher 2015).
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understanding of the issue at hand is one of the expected
outcomes of integration of different knowledge types.

Critical planning scholars, who criticize collaborative
planning’s orientation towards consensus, call for more
robust deliberation and institutionalization of inclusive par-
ticipation in order to facilitate transformative learning/inte-
gration of knowledges. Transformative learning may expose
power relations and widen the scope of the value systems. It
may also widen the scope of forms of knowledge and mean-
ing used to inform the formulation of planning aims (Brand
and Gaffikin 2007; McGuirk 2001; Mouffe 2005) and lead to
a more accurate and meaningful knowledge base for planners
to act and make decisions upon (Innes and Booher 2015).
Scientific, lay and expert/managerial knowledge types are
among the most recognized.

Acknowledging the contribution and relevance of col-
laborative planning literature for general conflict resolu-
tion through collaborative procedures, we find that very
few studies explicitly focus on both practices of knowledge
integration and conflict resolution. Most of the UP studies
reviewed here revolve around collecting or sharing infor-
mation within the frames of communication, rather than
discussing different knowledge types and the processes of
their use. However, a few studies also focus explicitly on
collective knowledge production and knowledge integration
and deem the integration of different knowledge types in
collaborative processes as important for conflict resolution
or reaching consensus (Ross 2009; Peltonen and Sairinen
2010; Patterson et al. 2003; Golobi¢ and Maru8i¢ 2007).
For example, Peltonen and Sairinen (2010) argue that joint
knowledge production (co-creation) and communication of
the newly produced knowledge are important elements of
the planning process that may help finding new solutions,
especially in conflict management. Integration of the three
main knowledge types distinguished in these studies—sci-
entific, expert/managerial and lay—is expected to provide an
overview or deeper understanding of conflicts and different
issues, and help to find common interests and reach consen-
sual solutions (Table 3).

Some examples of the tools applied to facilitate knowl-
edge integration include development of knowledge-based
alternative solutions based on integration of local/lay and
expert knowledge through creation of “cognitive maps”
(models) that are later used for open public debates (Golobié¢
and MarusSi¢ 2007), and the use of social impact assessment
(Peltonen and Sairinen 2010). Through the mediation pro-
cess, the conflicting parties build a common platform of
knowledge which may be further used for formulation of
intermediary agreements, trade-offs and decision-making.

This section shows that UP authors see conflicts as a natu-
ral part of the planning process where the planning proce-
dure is, itself, a tool for conflict resolution. The theme of
knowledge use is internal to the planning process. However,
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very few studies explicitly focus on how different knowledge
types contribute to knowledge integration and conflict reso-
lution simultaneously.

Comparing knowledge use practices for conflict
resolution in NRM, TDR and UP

The need to address the challenge to manage multiple knowl-
edge types and claims is evident among the reviewed studies
that represent NRM (Blackmore 2007; Henry 2009), TDR
(Polk 2015a, b; Godemann 2008; Walter et al. 2007; Wiek
et al. 2014; Pohl et al. 2010), and UP within the collabora-
tive planning literature (Healey 1997; Rydin 2007; Innes and
Booher 2003, 2015).

Overall, in the NRM literature more refined and defined
knowledge types that go beyond the general categories of
local/scientific/managerial are rarely discussed in relation
to conflict resolution. In the reviewed studies, the focus is
primarily on the outcomes of participation and collaboration
as the main approaches to resolving conflicts, rather than
on processes and mechanisms. The studies are mostly con-
cerned with the instrumental part of conflict resolution, e.g.,
collaborative and participatory tools, with limited further
analysis or evaluation of the processes that happen within
these tools.

Similarly, the reviewed UP studies tend to focus on spe-
cific tools to facilitate integration/collaboration/communica-
tion of knowledge. They do not go into in-depth analyses or
discussion of the mechanisms of integration or the roles that
different knowledge types have in the process. Neither do the
reviewed studies provide an in-depth analytical evaluation
of the knowledge integration process in terms of its specific
contribution to planning and decision-making. In contrast
to NRM and UP, TD specifically focuses on the phases and
mechanisms of knowledge integration, with no specific focus
on conflict resolution.

Although the reviewed studies and practices of knowl-
edge use do not always explicitly aim to resolve conflicts,
they have in common the goal of creating a common/joint
understanding of the problem at hand. Common understand-
ing is regarded as one of the cornerstones and prerequisites
for reaching a trade-off among the stakeholders; it serves as
a basis for more adequate and informed decision-making
and, eventually, resolution of conflicts. Collaborative and
participatory settings and tools that promote joint learning/
joint knowledge production and communication are among
the main tools used to facilitate integration of different
knowledge types.

However, the degree of attention paid to actual prac-
tices of knowledge use and integration differs significantly
between the three fields. In NRM and UP the analysis and
discussion of knowledge processes often remain on the
discursive/rhetorical level or is reduced to the general and
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Knowledge types Levels
e (analytical
e - distinctions):
Informal/Experiential Formal
Inform each other Context
Not documented; mainly individual Documented; rules, procedures, laws
L R N
Local ("lay”) Managerial/ Scientific knowledge
knowledge Administrative/
Professional/ Actors
Based on practice, observation, Expert/lndigenous Disciplinary & interdisciplinary
experience Used in formally organized decision
Individual/group, informal making, in municipal administrations
Process/System Predictive/ Normative/Target
Transformative Practice

Is about the current states and

processes trends

Is about investigation of future

Concerns appropriate goals for
planning

[

Jointly co-produced knowledge
Produced by different stakeholders in collaborative/participatory settings

]

Fig. 1 Interdisciplinary typology of dominant knowledge types in
conflict resolution. Dashed arrows symbolize the tentative distinc-
tion between different knowledge types, as in practice they are often
intertwined and difficult to separate. Thick, overarching/colored

largely undefined knowledge types (scientific, local/lay,
expert knowledge). Integration of different knowledge types
is often pre-understood or implied through the general col-
laborative and participatory settings and through information
exchange (in UP). The processes of integration often remain
undiscussed or assumed behind “participation”/*“collaborat
ion”. This makes it difficult to see what role collaborative
and participatory processes that aim at knowledge integra-
tion actually play in conflict resolution.

In cases where knowledge types are part of the discussion
in NRM and UP they often remain largely undefined. It is
often unclear what authors mean by “knowledge” or specific
knowledge types. This highlights the question of what is
being integrated in the resolution processes presented in the
reviewed studies. The question of how knowledge is used
and integrated in the resolution of conflicts in NRM and UP
also remains. Overall, our review shows that more elaborated
knowledge typologies that could be relevant for conflict res-
olution in NRM and UP are relatively few (e.g., Raymond
et al. 2010; Stepanova 2013; Rydin 2007).

arrows mean that different levels of the typology are interrelated and
inform each other. The color is used to facilitate readability and does
not have specific meaning. Source: Stepanova 2013 and references
therein, Rydin (2007) and Pohl and Hirsch Hadorn (2007)

While conflict studies in NRM and UP are somewhat less
concerned with the mechanisms of knowledge integration
or elaborated knowledge typologies, TDR offers in-depth
analyses of and reflection on participatory and learning
processes, on process of knowledge integration their goals
and forms (e.g., Pohl and Hirsch Hadorn 2007; Burger and
Kamber 2003; Pohl 2011 and others mentioned in section on
TDR). Conflict studies within NRM and UP could therefore
benefit from some of the approaches to knowledge integra-
tion developed within TDR to refine the analysis of knowl-
edge use in different types of conflict resolution. Below we
present a first attempt to such an interdisciplinary knowledge
typology, which combines approaches from NRM, collabo-
rative planning within UP, and TDR (Fig. 1).

Synthesis: interdisciplinary knowledge typology
for the analysis of conflict resolution

The interdisciplinary knowledge typology, in Fig. 1, presents

a combination of knowledge typologies by Stepanova (2013)
for conflict resolution in NRM, Rydin (2007) for UP, and by
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Pohl and Hirsch Hadorn (2007) for TDR. It includes both
knowledge types and analytical levels from the respective
areas.

Regarding knowledge types, Stepanova identifies infor-
mal, formal, local/lay, scientific, administrative/managerial
knowledge types, differentiating between different contexts
and actors in NRM (Stepanova 2013). Rydin distinguishes
five types of planning knowledge based on functional char-
acteristics and knowledge sources. These include process,
predictive, normative, empirical, and experiential knowl-
edge types (Rydin 2007). We also add knowledge jointly
co-produced by stakeholders in collaborative and participa-
tory settings as an additional type of knowledge that can
be traced in resolution processes (Polk 2015a, b; Albrechts
2012). Rydin’s process, predictive and normative knowledge
are used in our typology as practice related sub-categories
of formal and informal knowledge of different actors, while
her categories of empirical/experiential knowledge are
merged with the broader category of informal knowledge
that is context bound.® Rydin’s categories of process, pre-
dictive and normative knowledge also correspond well with
the functional knowledge categories suggested by Pohl and
Hirsch Hadorn (2007). As outlined earlier, their knowledge
types include systems, target and transformative knowledge.
We combine these two sets of knowledge categories as they
complement each other in their definitions and have strong
connections to practice related level of analysis. These
knowledge types represent the specific challenges of sustain-
ability regarding uncertainties, normativity and institutional
and contextual complexity, and can be traced in practice
routines, e.g., documents, visions.

Combining typologies from different fields, shows the
different ways that knowledge can be conceptualized and
analyzed. In our typology, these different conceptualizations
are positioned on different analytical levels: in broader con-
texts (formal and informal), in institutional affiliations and
mandates (individual actors, planning professionals, deci-
sion-makers, academics) and in practice related processes,
(planning and implementation routines, decision-making
processes). The levels of context, actors and practice are the
analytical distinctions we will use to structure the analysis of
complex conflicts and resolution practices. These analytical
levels transform a simple typology into an integrated analyti-
cal tool. The different levels of analysis mirror those found
in NRM, TD and UP, making it possible to compare knowl-
edge types across discourses and categories and potentially
identify gaps in knowledge use and integration in conflict
resolution process.

6 Rydin conflates claims that come from practice and different actors.
In contrast, we separate those claims and place them according to the
three levels of analysis—context, actors, and practice.

@ Springer

When applied to conflict analysis, the practice level of the
typology could serve as a starting point. The practice level
is where different knowledge claims that different actors
bring into conflicts can be traced, identified and compared
(e.g., scientific, professional, local/lay) in relation to practi-
cal, predictive and process components of practice. For each
practice related knowledge type, one can further identify
the more specific knowledge types that actors bring into
the discussion (actors level types), because the basis for the
claims made explicit on the practice level is different accord-
ing to the different actors involved. For example, one can
compare the target goals from different actors as expressed
through the knowledge claims they operate with. Practice
related knowledge types are easier to trace in the documents
and other sources, which also makes this level a convenient
point to start the analysis from. The analytical levels mirror
the complexity of conflicts and to some extent thus address
the wickedness of the problem at hand. The three analytical
levels also embody the theoretical (or analytical) approach
that conflict resolution is about how context and actors play
out in practice through different types of knowledge claims;
that is, in practices of conflict development and resolution.

Positioning these knowledge typologies in terms of lev-
els thus increases our ability to compare the diversity of
knowledge conceptualizations and better understand how
they relate to the different levels of analysis presented in the
reviewed studies.

Presenting the different knowledge types in the form
of a typology has its limitations as knowledge types can
overlap, be held by different actors, and be integrated into
one another. Such limitations become visible for example
in case of local and indigenous knowledge. Local knowl-
edge includes indigenous knowledge, but it is difficult to
locate it to one specific knowledge type or level. Indigenous
knowledge may be local, based on practice, observation,
experience, but also professional as it can be concentrated
with local “experts”.” It can be about rules, procedures and
laws; it can also serve as a basis for decision-making, for
example in case of small-scale fisheries, biological conser-
vation, sustainable land use, etc. (Deepananda et al. 2015;
Ens et al. 2015; Mistry and Berardi 2016). The fact that
indigenous knowledge may also be professional (expert),
allows looking at it not only from informal, but also from
a formal knowledge perspective. In the case of indigenous
knowledge, we recognize it as imbedded in different knowl-
edge systems, which makes it difficult to place in a single
knowledge type (Tengd et al. 2017). This example shows
how complex knowledge types, while problematic, can still
be adequately positioned in multiple places in our typology.

7 We thank the anonymous reviewer for drawing our attention to this
point.
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The framework presented in Fig. 1, importantly, is not
suited for and does not strive to access the validity of knowl-
edge claims; rather, it aims to help identify the dominant
knowledge types articulated by stakeholders during the
course of conflict development and resolution. We accen-
tuate “dominant” knowledge types because different stake-
holders hold multiple types of knowledge and employ them
simultaneously (Negev and Teschner 2013). Nevertheless,
knowledge typologies are helpful for identification of the
dominant knowledge types articulated by stakeholders in
conflict. Whether or not different knowledge types get inte-
grated can only be traced indirectly, through the outcome
component of knowledge integration (see Methodology sec-
tion). This may be seen, for instance, through the change
in positions of stakeholders that leads to a jointly accepted
solution which may be reflected in documents, policies,
alternative management plans, etc. (for examples see e.g.,
Stepanova 2013; Redpath et al. 2013; Butler et al. 2015;
Reed et al. 2011).

The interdisciplinary knowledge typology presented
above could serve as a point of departure in mapping the
knowledge types used in practices of conflict resolution.
When identified, they may be followed further in horizontal
collaborative, participatory processes and in vertical pro-
cesses of integration into decision-making. When tested in
practice, the typology must clearly be refined and specified
according to contextual needs, because “processes of con-
flict development, resolution and knowledge use are com-
plex social phenomena which require attention to the context
where experiences and meanings are largely bound to time,
people and setting” (Baxter and Eyles 1997).

Complementary integration of typologies (such as one
suggested in Fig. 1) might help to better analyze what knowl-
edge is marginalized, excluded from or underrepresented in
the participatory/collaborative processes, what implications
this could have on the outcomes of participation/collabora-
tion, and what implications this could have for long-term
oriented conflict resolution and management.

Discussion and conclusions

The aim of this paper is to better understand the mechanisms
that underlie conflict resolution through a focus on the use
and integration of different knowledge types in three dis-
courses: NRM, TDR and UP. We seek to understand what
knowledge refers to in the different examples and contexts,
and how knowledge is and can be used and integrated to
resolve conflicts. First, based on the thematic review of the
literature, we compare conflict resolution approaches in the
respective fields and identify common features in relation to
how conflict resolution is practiced. In all three discourses,
the centrality of participatory and collaborative approaches

that promote knowledge exchange and joint learning for con-
flict resolution is widely acknowledged. Overall, knowledge
use centered approaches are seen as facilitating a common
understanding of a problem and creating a necessary base
for more productive collaboration. However, in some of the
reviewed studies, we also identify a general lack of attention
to concrete mechanisms and processes that constitute the
notions of participation and collaboration of conflict reso-
lution (with a few exceptions of studies that point out that
formal participation organized in a mechanistic way is no
guarantee for productive learning or collaboration). What is
happening during these processes or what needs to happen in
participatory processes in order for stakeholders to develop
a common understanding of a problem remains under-dis-
cussed in NRM and UP where the focus is rather on the out-
comes than on processes. In contrast, TDR provides a more
in-depth discussion and reflection over the processes that are
meant to lead to knowledge integration and co-production.
It focuses on phases of knowledge integration, on the inte-
gration process itself, its’ premises, mechanisms, forms and
goals. TDR also pays more attention to the role the different
knowledge types have in this process and in how they affect
the outcomes (what they contribute to conflict resolution and
decision-making).

Second, we look into how knowledge is seen, defined and
used in resolution processes. The thematic review allowed to
explore how different knowledges are defined, used and inte-
grated for conflict resolution, planning and solving complex
problems in the three scholarly areas of NRM, TD and UP.
In the studies analyzed, the practices of knowledge use and
integration often remain on a discursive level with largely
undefined or pre-understood knowledge types. This limits
our ability to see what role different knowledges play in par-
ticipatory processes and how they specifically contribute to
conflict resolution. In some instances (e.g., with TD litera-
ture), their use for conflict resolution required interpretation.

We identified some general trends and common practices
of knowledge use that directly or indirectly facilitate conflict
resolution. For example, it is often unclear what knowledge
means in the studies analyzed. When different knowledge
types are discussed, the classifications often seem pre-
understood and tend to fall into the general and largely
undefined categories of scientific, local/lay and managerial/
expert knowledge (i.e., it is often not explained what local/
lay knowledge is in particular studies and contexts). This
lack is to some extent balanced by the discussion of the more
or less comprehensive knowledge typologies found in each
discourse that go beyond the general knowledge types and
provide clearer definitions.

Our interdisciplinary knowledge typology for conflict res-
olution (Fig. 1) serves as an attempt to integrate approaches
from different fields. It is an example of a possible starting
point for further research and discussion on how conflict

@ Springer



276

Sustainability Science (2020) 15:263-279

analysis and resolution may be enriched through develop-
ing more refined interdisciplinary tools for the analysis of
knowledge use practices. Our findings call for more research
on knowledge integration processes and mechanisms, and
more attention to the evaluation of the role that different
knowledge types have in resolution of conflicts. By paying
more attention to the question of what knowledge is referring
to and how knowledge is used and integrated in resolution
practices, more light may be shed on the possible shortcom-
ings of the resolution processes, which might in turn serve as
a base to improve conflict resolution towards more lasting,
long-term oriented and therefore more sustainable solutions/
planning.

In conclusion, these three literatures inform and enrich
each other across disciplinary boundaries on the way to
developing more refined approaches to conflict analysis and
resolution. This in turn has the potential to develop the focus
on collaboration and to contribute to more informed and
sustainable management practice (SDGs, UN 2015).
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