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Abstract

Author: Abby Muricho Onencan

Thesis title: Institutional Change through Social Learning: Climate Change
Policy Gaming in Kenya

Affiliation: Faculty of Technology, Policy, and Management, Delft University of
Technology

Thesis language: English
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Team Interdependence

The Situation

Increasingly, researchers have focused on catalysing the change of water
institutions (rules, norms and legal frameworks) within socio-technical systems.
This branch of research has identified a strong association between social
structures comprising of multiple networks of actors, and the technology
(construction of dams, irrigation schemes) that these structures develop.
Research indicates that changes in water institutions occur when there is co-
evolution of both the social structures and the technology that is employed to
resolve the societal problem. However, the co-evolutionary development of both
the social structures and the technology has not been evident in most of the
African water institutions.

Until recently, most African water institutions adopted “command and
control” approaches to water resources management (WRM). These approaches
excluded the social structures, and technology had the sole responsibility of
controlling nature. The “command and control” approaches were guided by a
worldview that decisions should be based on predictable information to make
incremental changes to the technical system. This worldview barely considered
the ongoing parallel decisions made by established social structures, that have
an impact on the sustainability of the proposed technical solutions. Therefore,
humans were separated from nature and scientists had the critical role of
addressing water, energy and food issues, through technical interventions.
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An underlying assumption of the “command and control” approach is that
nature is highly certain, predictable and can be engineered, through sound
science. Consider, for instance, the Kenyan water institutions that seek to reduce
floods and droughts through the construction of massive dams. Research
indicates a disconnect between the technological innovations and social systems,
as people increasingly cultivate, and construct along the river beds, exposing
their assets to high flood risks. Moreover, there have been many instances where
the dam water was released without any interaction with the social structures.
This led to the destruction of crops, buildings, infrastructure and widespread
outbreak of water-borne diseases. Incremental technical solutions have been
proposed to address flooding (bypasses or increased storage to retain the flood
waters). However, these short-term incremental technical solutions fail to
answer long-term oriented questions, that should be reflected upon before
making institutional changes, for instance:

1. Is the current Kenyan flood protection practice sustainable?

2. How can the resilience of socio-technical systems be strengthened?

3. Do we need new laws, regulations, values, and norms to solve the core
problem?

4. Should we include other actors and expertise to resolve the issue?

Research indicates that complex and uncertain societal problems cannot be
addressed by technical solutions that rely solely on predictions. Institutions that
exclusively rely on predictions, repeat the same actions / habits or practices (also
known as routine), with little reflection on the impact of these technological
solutions upon the socio-technical system. Although routine is beneficial for
stability and continuity of any institution, it may stifle reflection and thus reduce
any opportunity for change. Consequently, when an institution does not change,
it cannot innovate nor adapt to changing circumstances.

Social learning (SL) has been proposed to catalyse institutional change. SL
is a change in societal understanding, achieved through social interactions,
which eventually gets situated within broader social units. In principle, SL holds
a promise in addressing the problem of routinized, non-adaptive institutions.
Nevertheless, there is limited evidence on whether SL does indeed lead to
institutional change.

The Complication

Research shows that SL is still at the initial stages of conceptualization and
empirically understudied. Thus, it is not clear whether SL can catalyse
institutional change. Most SL empirical studies demonstrate a low engagement
with the relevant discipline-related body of theoretical knowledge, especially
when conceptual disciplinary distance exists. Current empirical studies rarely
measure learning or provide insights on what techniques may lead to SL.
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Moreover, from the existing body of literature, few studies provide specific
empirical design elements that may maximize SL, on a broader scale.
Additionally, only a limited number of studies empirically and directly assess
the epistemic dimension and SL impacts. Furthermore, most of the SL case
studies and experiments are controlled and fail to offer insights to complex
socio-technical systems that involve unexpected events, multiple actors with
competing interests and different temporal and spatial scales. As a consequence,
there is limited guidance on whether SL may challenge routine and ultimately
lead to institutional change, in a specific socio-technical context.

The Question

The main research question is whether SL theory can catalyse institutional
change, in the context of the Nzoia River Basin. SL comprises of three
dimensions — cognitive (obtaining new knowledge or restructuring existing
knowledge), relational and epistemic. The relational aspect entails an increased
understanding of other actors’” mindsets (respect for diversity), trust, and
cooperation. The epistemic dimension includes normative epistemology, which
is a change in norms, values, paradigms and idea convergence.

The Approach

In this dissertation, SL theory is used to catalyse institutional change. The
selected research tool is policy gaming and the case study area is Nzoia River
Basin in western Kenya. A climate-change water policy game, known as the
Nzoia WeSharelt was designed, to resolve the social problem of hard to change,
routinized water institutions. Specifically, the research assessed: (1) whether
there was a change in understanding; (2) whether through social interactions,
the Nzoia Basin institutions begun to question the underlying assumptions of
their pre-conditioned responses, and (3) whether the reflection led to changes in
norms, values, paradigms, and convergence of opinions.

The policy game was designed using the concept of epistemic artefacts. An
epistemic artefact is different from a technical artefact because it is open-ended,
thus creating room for unexpected events. The policy game was first modelled
to represent routinized institutions that are programmed to repeat actions,
based on cues. Thereafter, unexpected events were introduced, to challenge
routine, leading to the questioning of underlying assumptions, and
subsequently changes were made to prevailing institutions. The epistemic
artefact was also used to predict “what are the right things to do.” Therefore,
Nzoia WeSharelt game tested various policy options and identified the most
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likely SL changes that may diffuse to the broader social unit, and lead to the
transformation of Nzoia River Basin institutions.

The Results

The results indicate that SL has the potential to change routine-based
institutions and generate adaptive capacity. The outcomes also indicate the need
for the following profound institutional changes in Nzoia River Basin:

1. Artefacts: Replace current WRM structures with configurations that respect
the river, and support the sustainable management of the drainage basin, as
a whole.

2. Values: Value water more than spatial, agricultural and energy-production
plans and make water the structuring element within the Nzoia River
Basin. This means that any proposed laws, regulations, practices and norms
that intend to utilize the scarce water resources unsustainably, should not
be supported.

3. Underlying Assumptions: Question underlying assumptions, and make
transformations to existing laws, regulations, values, norms and actor-
networks to build adaptive capacity.

Application of this dissertation

This dissertation contributes to science, policy and practice on SL, policy
gaming and institutional change, with a particular focus on the Nzoia River
Basin. Scientifically, it provides guidance and insights regarding the design and
application of a water policy game. It also discusses the overall framework and
methodologies for the subsequent measurement of the SL. outcomes. The details
on the input, process and outcome of Nzoia WeSharelt game approach can be
customized and replicated in other river basins.

This research provides methodologies that SL and policy gaming experts
could use to assess SL outcomes (cognitive, relational and epistemic). The
scientific papers describe the design, application, and measurement SL
outcomes, in detail, to enable researchers to replicate the study or customize it
for another river basin. Besides, all the datasets and the in-game data are open
and easily accessible through the 4TU repository. The datasets provide
researchers with the opportunity to test the SL outcomes or use these datasets
for further analyses.

In practice, the research results were applied in current policy-discourses
and used to formulate specific advice to key policymakers in Kenya. The
relevant policymakers could consider adopting the policy recommendations
with the aim of improving existing laws, regulations, values, norms and actor-
networks, to improve the adaptive capacity of Nzoia Basin institutions.
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De Situatie

In toenemende mate hebben onderzoekers zich gericht op het versnellen
van veranderingen in water instituties (regels, normen en het wettelijk kader)
binnen socio-technische systemen. Deze tak van onderzoek ziet een sterk
verband tussen sociale structuren bestaande uit meerdere actor-netwerken en de
technologieén die zij ontwikkelen, zoals de bouw van dammen en aanleg van
irrigatiestelsels. Onderzoek laat zien dat veranderingen in water instituties
optreden wanneer er sprake is van co-evolutie van de sociale structuren en de
techniek die wordt gebruikt om een maatschappelijk probleem op te lossen. Co-
evolutionaire ontwikkeling van sociale structuren en techniek is echter niet
evident in de meeste Afrikaanse water instituties.

Tot voor kort, werden de meeste Afrikaanse water instituties gekenmerkt
door een “command and control” benadering in het waterbeheer. Deze
benadering heeft geen aandacht voor het sociale aspect en technologie wordt
ingezet om de natuur te beheersen. De “command and control” benadering is
gebaseerd op een wereldbeeld waarin op basis van voorspelbare informatie
beslissingen worden genomen over incrementele aanpassingen aan het
technische systeem. Dit wereldbeeld heeft weinig aandacht voor de parallelle
besluitvormingsprocessen in het sociale systeem die invloed hebben op de
duurzaamheid van de voorgestelde technische oplossingen. Dientengevolge
werd het menselijk aspect gescheiden van het natuurlijke aspect en
wetenschappers kregen de rol om water-, energie- en voedsel- problemen op te
lossen middels de technische interventies.

Een onderliggende aanname van de ‘command and control’ benadering is
dat de natuur voorspelbaar en beheersbaar is via deugdelijk
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ingenieursonderzoek. Een voorbeeld zijn de Keniaanse water instituties die het
gevaar van overstromingen en droogtes trachten te bezweren middels de aanleg
van grote dammen. Onderzoek laat zien dat hier sprake is van een scheiding
tussen de sociale werkelijkheid en de technologie omdat de inwoners in
toenemende mate het land in het rivierbed bewerken en bewonen en daarbij
hun bezittingen aan hoge risico’s blootstellen. Meermaals werden dammen
geopend zonder enige interactie met het sociale systeem wat leidde tot het
verlies van gewassen, huizen, en infrastructuur en tot de verspreiding van door
water overgebrachte ziektes. Incrementele technische oplossingen werden
vervolgens geimplementeerd zoals omleidingen en reservoirs om
overstromingswater tijdelijk op te vangen. Deze korte-termijn incrementele
technische oplossingen schieten echter te kort voor lange-termijn vragen die
zouden kunnen leiden tot institutionele veranderingen, zoals:
1. Is de huidige praktijk van bescherming tegen overstromingen in Kenia
duurzaam?
2. Hoe kan de veerkracht van de socio-technische systemen die met
overstromingen te maken hebben worden versterkt?
3. Zijn er nieuwe wetten, regelgeving, waarden en normen nodig om het
probleem structureel op te lossen?
4. Moeten er andere actoren en expertise worden betrokken om het probleem
op te lossen?

Sociaal leren (SL) wordt voorgesteld om verandering van de “command en
control” instituties te faciliteren. Dit is nodig vanwege de beperkingen van
voorspellingen, de toenemende onzekerheden en toenemende complexiteit van
het waterbeheer. SL is een verandering in maatschappelijk begrip die wordt
bereikt door sociale interactie en wordt bestendigd in bredere maatschappelijke
netwerken. In principe zou SL kunnen helpen bij het aanpakken van het
probleem van de op routine gebaseerde, niet-adaptieve instituties in Kenia.
Echter, SL onderzoek geeft weinig aanwijzingen hoe SL moet leiden tot
institutionele verandering.

De Complicatie

Onderzoek laat zien dat SL een relatief jong wetenschapsgebied is, dat
conceptueel en empirisch nog in ontwikkeling is. Dientengevolge is het niet
duidelijk of SL tot institutionele verandering kan leiden. De meeste empirisch SL
onderzoeken hebben bovendien een beperkte aansluiting met de relevante
discipline gerelateerde SL theorieén, met name wanneer er sprake is van
conceptuele disciplinaire afstand. Recente empirische studies richten zich niet
op het meten van leerprocessen, noch op de vraag welke technieken leiden tot
SL. In de wetenschappelijke literatuur is daarom weinig te vinden over
specifieke empirische ontwerp-elementen die sociaal leren stimuleren.

viil Institutional Change through Social Learning A.M. Onencan



Bovendien worden de meeste SL case studies uitgevoerd in een gecontroleerde
onderzoeksomgeving, waardoor zij weinig zeggingskracht hebben in complexe
socio-technische omgevingen waar sprake is van onverwachte gebeurtenissen,
strijdige belangen en verschillende temporele en ruimtelijke schalen.
Dientengevolge zijn er geen richtlijnen hoe empirische SL studies opgezet
kunnen worden om te onderzoeken of en hoe een specifieke interventie routines
ter discussie stelt en die uiteindelijk zou kunnen leiden tot institutionele
veranderingen in die specifieke socio-technische context.

De Vraag

De hoofdvraag in dit onderzoek is of SL theorie kan leiden tot institutionele
veranderingen in de context van het stroomgebied van de Nzoia rivier. SL
omvat drie dimensies - cognitief (vergaren van nieuwe kennis of
herstructureren van bestaande kennis), relationeel en epistemisch. Het
relationele aspect betreft een verbeterd begrip van de ander (respect voor
diversiteit), vertrouwen en samenwerking. De epistemische dimensie omvat de
normatieve epistemologie die betrekking heeft op veranderingen in normen,
waarden, paradigma’s en de convergentie van ideeén.

De Aanpak

In dit proefschrift, gebruik ik SL theorie om institutionele veranderingen te
bewerkstelligen. Ik introduceer het concept ‘epistemisch artefact” om bestaande
routines aan de kaak te stellen en de ontwikkeling van nieuwe instituties te
stimuleren. Een epistemisch artefact verschilt van een technisch artefact want
het heeft een open einde; het laat ruimte voor onverwachte gebeurtenissen.
Onverwachte gebeurtenissen bevragen routines, leiden tot vragen over
onderliggende aannames en vervolgens tot verandering. Ik ontwerp het
epistemisch artefact in de vorm van een klimaatverandering waterbeleidsspel,
genaamd ‘Nzoia WeSharelt" met het doel vastgeroeste op routine gebaseerde
waterinstituties te veranderen. Het model representeert de op routine
gebaseerde instituties, die zijn ontworpen om op basis van een bepaalde prikkel
tot actie over te gaan. Ik gebruik het beleidsspel als onderzoeksinstrument dat
nagaat of veranderende omstandigheden kunnen leiden tot veranderingen in
bestaande waterinstituties en de aannames achter de voorgeprogrammeerde
actie kritisch beschouwen. Als er kritische vragen worden gesteld bij de
aannames wordt nader onderzocht of deze reflectie leidt tot veranderingen in
die normen, waarden, of paradigma’s, en of dat leidt tot convergentie van
ideeén.

Ik gebruik het epistemisch artefact om te voorspellen “wat de juiste dingen
zijn om te doen”. Het spel is het onderzoeksinstrument om de verschillende
beleidsopties te testen en om de meest waarschijnlijke SL veranderingen te
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identificeren; veranderingen die zich breder zouden kunnen verspreiden en
leiden tot de transformatie van de instituties in het Nzoia stroomgebied.

De Resultaten

De uitkomsten laten zien dat SL de potentie heeft om op routine gebaseerde
instituties te veranderen en adaptieve capaciteit te genereren. De uitkomsten
geven aan dat de volgende diepgaande structurele institutionele veranderingen
gewenst zijn:

1. Artefacten: Vervang de bestaande waterbeheer structuren door configuraties
die de rivier respecteren en duurzaam management van het stroomgebied
als geheel ondersteunen.

2. Waarden: Waardeer water hoger dan ruimtelijke, agrarische en
energieproductie plannen en maak water het structurerende element
binnen het Nzoia stroomgebied. Dit betekent dat geen enkele voorgestelde
wet, regel, praktijk of norm met intenties tot niet duurzaam gebruik van de
schaarse watervoorraad wordt gesteund.

3. Onderliggende aannames: Stel aannames ter discussie en maak aanpassingen
aan bestaande wetten, regels, waarden, normen en actor-netwerken die
leiden tot vergroten van de adaptieve capaciteit.

Toepassen van de inzichten

Dit proefschrift draagt bij aan de wetenschap, het beleid en de praktijk van
SL, beleidspelen en institutionele verandering, in het bijzonder binnen het
stroomgebied van de Nzoia rivier. Wetenschappelijk geef ik richting aan en
inzichten in het ontwerp en de toepassing van een waterbeleidsspel. Ook
bespreek ik het omvattende framework en de methodologie die het mogelijk
maakt om SL uitkomsten te meten. De details betreffende de input, proces en
uitkomsten van Nzoia WeSharelt kunnen worden aangepast en gebruikt in
andere riviergebieden.

Het onderzoek draagt methoden aan die SL en beleidsspel experts kunnen
gebruiken om uitkomsten van SL te meten (cognitief, relationeel en
epistemisch). De wetenschappelijke papers beschrijven het ontwerp, de
toepassing, en het meten van SL uitkomsten in detail om onderzoekers in staat
te stellen de studie te herhalen of aan te passen voor andere stroomgebieden.
Daarnaast zijn alle datasets en de in-game data beschikbaar en benaderbaar via
de 4TU repository. Deze datasets geven onderzoekers de kans om de SL
uitkomsten te testen of te gebuiken voor verdere analyses.

In beleid en praktijk gebruik ik het epistemisch artefact in het heersende
beleidsdiscourse en formuleer ik specifieke beleidsadviezen aan de betrokken
beleidsmakers in Kenia.
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Preface

In 2010, as I sat in my first meeting with the Nile Basin Council of Ministers
(Nile-COM) and their technical persons (the Nile Basin Technical Advisory
Committee or the Nile-TAC), I thought to myself "How is it possible that for
over ten years, the eleven Water Ministers were unable to agree on one
provision in the Nile Basin Cooperative Framework Agreement (CFA)?" The
CFA is a critical agreement that defines how riparian states will jointly manage
the shared water resource. The agreement could not be finalized from 1999 to
2009, when the negotiations stopped, due to divergent opinions on the "water
security clause." Despite many interventions, neither the Nile Basin political
(Nile-COM), nor the technical wing (Nile-TAC), could resolve the deadlock.

Downstream riparians proposed the inclusion of the water security
provision, in Article 14. The upstream countries rejected the proposal. The
specific proposal requires the Basin States "not to adversely affect the water
security and current uses and rights of other basin states." Some upstream
countries negotiation objective was to develop a new dispensation that would
repeal previous Nile Basin agreements. Therefore, the proposed provision, in
their opinion, defeated the sole purpose of initiating the negotiations.

By 2010, the situation was tense. As the new Regional Manager of the Nile
Basin Discourse (NBD), I was careful not to speak, and possibly 'fuel the fire' or
be seen to take sides. All the eleven countries were talking, but none listened.
Everyone knew what the other person would say before they spoke, and thus,
stopped listening. Every argument seemed valid, and the differences were
fundamental. We reached a CFA deadlock. For three years, I devotedly attended
these high-level inter-governmental meetings, performing the repeated formal
meeting practices, and time seemed to have stood still. There was no significant
institutional change; everything seemed the same. It was an exasperating period
for multiple Nile Basin stakeholders.

The Nile-TAC decided to continue technical cooperation with the hope that
it culminates into socio-political cooperation. The lifespan for the Nile Basin
Trust Fund (NBTF), managed by the World Bank, worth more than US$203
million, was almost coming to an end. NBTF development partners initiated
impact assessments of the World Bank approach, which largely supported large
scale transboundary infrastructural projects. In the meantime, plans to construct

border dams and interconnection lines, to promote energy and food production,
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continued, with limited cooperation from some members of the Nile-COM. It
was then apparent that Nile Basin technical cooperation could not lead to socio-
political cooperation. For a while, some technical cooperation processes were
stalled, when political cooperation was not feasible.

At that time, my preoccupation was to implement a two-year NBD
program aimed at facilitating discussions and convergence of varied Nile Basin
perspectives. The two-year program worth US$ 4.5 million, was financed by the
Department for International Development (DFID), United Kingdom. NBD
generated grand ideas and SMART solutions to facilitate stakeholders to discuss
fundamental issues that hindered Nile Cooperation. Our objective was to
converge opinions that may lead to the signing/accession of the CFA, and its
subsequent ratification. But as we progressed, it was apparent that the
deliberative processes were not sufficient. We held regular national, sub-
regional and regional forums in the eleven Nile Basin countries. In these forums
various perspectives were expressed, but no concrete proposals, to resolve the
CFA impasse, were made.

When working at NBD, I recognised the power of institutions in shaping
the future of the Nile Basin. Institutions are repeated patterns of behaviour
(routine) that shape a particular social order. One crucial aspect of institutions is
the value system. In the Nile Basin, the technical system is valued more than the
social system. If the saying: "you put money where your heart is" remains true,
then the heart of Nile Basin formal institutions is the advancement of technical
solutions, with limited provision to support social systems.

Using budget savings, I decided to change strategy and modify the DFID
program, to conduct exchange visits to Egypt and Ethiopia, so that various
policymakers may begin to change their understanding of other riparian states
perspectives and arguments. After scrapping the formality and diplomacy that
accompanies official Nile-COM, Nile-TAC and Nile-Forum meetings, the curtain
was unveiled. I began to observe positive cognitive and relational changes
between the riparian governments.

During the exchange visit in Minya Governorate in Upper Egypt, I asked
the political wing what, in their opinion, was the problem with the current NBI
approach — technical cooperation with limited socio-political cooperation. One
stakeholder responded: "we cannot trust another country to store our water,
grow our food crops and produce our energy, it is a fundamental public
security concern." This statement defined the core problem of my PhD research.

xii Institutional Change through Social Learning A.M. Onencan



Throughout my PhD research, I remained convinced, that the critical
change required for the sustainable management of the Nile Basin water
resources, is not tangible nor technical, it is intangible and institutional.
Therefore, I chose to find a solution to the core problem, as defined by the Nile
Basin stakeholders, during the two exchange visits to Minya Governorate in
Upper Egypt and Bahir Dar in Ethiopia.

The core problem, as defined by the Nile Basin stakeholders, was lack of
cognitive understanding of others riparian governments perspectives, low trust,
interdependence complexities and weak cooperation. Most people around me
assumed that the core Nile Basin problem was water security. According to this
group of scientists and practitioners, the solution lies in large-scale water
infrastructural developments and designing complex water allocation or benefit
sharing predictive models. These solutions were already present in the Nile
Basin. The NBTF had provided sufficient resources to develop state of the art
technical and infrastructural water solutions. Nevertheless, these solutions had
played a limited role in addressing the Nile Basin core problem.

Transition management scholarship demonstrates the need for the technical
system to co-evolve with the social system, for institutions to change. The Nile
Basin institutions are advanced in technical solutions and replete of equally
evolved social-political structures to support technological innovations. The Nile
basin needs a similarly developed social structure to be able to reflect on the
proposed technical solutions, build relations (trust, respect for diversity and
cooperation), and eventually make institutional changes in the form of new
policies, laws, regulations, norms, values and practices.

This dissertation is an attempt to first make sense of my previous
experience in the Nile Basin and then propose possible solutions. It entails
understanding why the Nile Basin institutions repeatedly sought technical
solutions for an obvious governance challenge that required a careful balance
between social-political and technological solutions, despite failure to arrive at a
CFA consensus. Why the supporting social structures were barely strengthened?
Importantly: what can be done to resolve the impasse?

Since my sole aim was to devise an approach to facilitate the co-evolution
of both the technical and social systems, my research would be incomplete, if I
had not worked in the technical field. Therefore, undertaking my studies at the
Delft University of Technology was a strategic move to understand the technical

systems and the thinking behind the key persons who design these systems.
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Having pursued Law as my first degree and furthering my studies in
international development and sustainability studies, it was important that I
move into an technology University, to be able to conceptualise and design the
required epistemic artefact.

The Delft University of Technology increased my understanding of the
differences and similarities between disciplines. Importantly, I began to notice
subtle distinctions in knowledge construction and transmission, by various
disciplines, and its effect on the nature and degree of institutional reflection and
change. I now understand the importance and contribution of each discipline
and the higher value of inter-disciplinary research.

At the end of my SL research, I concluded that the future of Social Learning
(SL) lies in valuing and financially supporting interdisciplinary research,
especially when conceptual disciplinary distance exists. There is a wealth of
knowledge on institutional change, in various disciplines. However, it is
piecemeal. The sum of all the parts provides a rich foundation for catalysing
institutional change. The challenge is integrating the available information.
Some disciplines are heavily individual-centric, others group-centric and only a
few are systems-centric. Additionally, there is a wide range of conceptual
distance between disciplines like psychology, law and engineering, and their
language and approaches are diverse. Therefore, interdisciplinary research,
using the system-based approach, is extremely challenging. To support
interdisciplinary research, various disciplines need to understand its value,
begin to raise more resources for SL research and dedicate sufficient time to
support it.

At the start of my PhD, the project scope was the entire Nile Basin.
However, as I advanced in the research, it became apparent that I could only test
the solution in a smaller water catchment within the basin, facing similar
challenges. Though the research provides insights to address the core problem,
within the Nile Basin, I conducted the research in a smaller catchment (Nzoia
River Basin). It is my hope that other Nile Basin scholars will continue the
research, where I stopped. This may entail upscaling it to the larger basins (Lake
Victoria and the Nile), to test the outcomes and provide concrete policy

guidelines, aimed at catalysing institutional change.

Abby Muricho Onencan,
May 31, 2019
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1. Introduction

1.1. Institutional Change of Complex Socio-Technical Systems

Increasingly, researchers have focused on catalysing institutional change in
the water sector to increase reflection, learning and innovation [1-3]. North
(1990) [4], (p. 3), defines institutions as “the rules of the game in a society, or
more formally, the human-devised constraints that shape human interaction.”
Water institutions operate within a complex socio-technical system
environment. Sheard defines complex systems as [5] (p. 296)

“systems that do not have a centralizing authority and are not designed from a

known specification, but instead involve disparate stakeholders creating systems

that are functional for other purposes and are only brought together in the complex
system because the individual “agents” of the system see such cooperation as being
beneficial for them.”

Socio-technical systems emphasise social (actors, networks, organisations)
and technical systems, in the design, analysis and systems operation [1].
Transition management research has identified a strong association between
social structures comprising of multiple networks of actors, and the technology
(construction of dams, irrigation schemes) that these structures develop [1,6].

Research indicates that changes in water institutions occur when there is
co-evolution of both the social structures and the technology that is employed to
resolve the societal problem [1,7-9]. However, the co-evolutionary development
of both the social and technical systems has not been evident in most of the
African water institutions [10].

Until recently, most African water institutions adopted “command and
control” approaches to water resources management (WRM) [10,11]. These
approaches excluded the social structures, and technology had the sole
responsibility of controlling nature [10]. The “command and control”
approaches were guided by a worldview that decisions should be based on
predictable information to make incremental changes to the technical system
[11]. This worldview barely considered the ongoing parallel decisions made by
established social structures, that impact on the sustainability of the proposed
technical solutions [12]. Therefore, humans were separated from nature and
scientists had the critical role of addressing water, energy and food issues,
through technical interventions [10,13].

An underlying assumption of the “command and control” approach was
that nature is highly certain, predictable and can be engineered, through sound
science [10,11]. Consider, for instance, the Kenyan water institutions that seek to
reduce floods and droughts through the construction of massive dams.
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Research shows a disconnect between social structures and technology as
people increasingly cultivate, and construct along the river beds, exposing their
assets to high flood risks. Moreover, there have been many instances where the
dam water was released without any interaction with the social structures. This
led to the destruction of crops, buildings, infrastructure and a widespread
outbreak of water-borne diseases. Incremental technical solutions have been
proposed to address the floods (bypasses or increased storage to retain the flood
waters) [12]. However, these short-term incremental technical solutions fail to
reflect on the need for long-term oriented institutional changes [14,15].

Research suggests that complex and uncertain societal problems cannot be
addressed by technical solutions that rely solely on predictions [12]. Institutions
that exclusively rely on predictions, repeat the same actions / habits or practices
(also known as routine), with little reflection on the impact of these
technological solutions upon the socio-technical system [10,11,16]. Though
routine is beneficial for stability and continuity of any institution, it may stifle
reflection and any opportunity for change [16]. Consequently, when an
institution does not change, it cannot innovate nor adapt to changing
circumstances [17].

1.2. Routine and Institutional Change

Institutions consist of explicit formal laws (constitution and Acts of
Parliament of a particular Nation State) and implicit informal rules or
constraints (norms of behaviour, codes of conduct, conventions, supplementary
laws) [18], (p. 154). The operation of two parallel institutions in one system, and
the informal institutions exerting more authority than the formal, increases
uncertainty and deepens complexity [19,20].

The Nation State including its local authorities are the primary enforcement
mechanisms for formal laws and rules. Informal rules are endogenously
enforced [20]. Endogenously enforced institutions, in some countries, have
stronger authority than the prevailing written laws [19]. When the two parallel
institutions are in conflict, the national written law should prevail. However,
practice indicates that endogenous institutions may continue to exert more
authority and operate parallel to the written laws, thus weakening the influence
of formal institutions [19,20]. This complex legal pluralist system operates in
some African and Asian states, and primarily affects land and water rights [21-
24].

Routine was introduced by Herbert Simon [25] with reference to John
Dewey [26] and William James [16], to address the challenge of legal pluralism.
Miettinen and Virkkunen [16] (p. 437) define routine as “a stabilised way of
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acting.” Routine is an antidote to institutional failure [17]. Thus, routine
stabilises the system, reinforces continuity, reduces complexity and increases
certainty [16]. Routinised institutions limit the cognitive demands for decision-
making to established cues, thus, decreasing complexity and uncertainty [27,28].
Routine is a central learning instrument and a useful transmitter of cultures,
traditions, and know-how [29].

The impact of routine on organisational learning, continuity, and change,
has been a critical concern of neo-institutional organisational studies [30,31].
Routine is increasingly becoming “conservative, rigid and resistant to change”
[16]. Routine has led to institutional hardening and the weakening of
institutions capacity to adapt [16,32]. John Dewey [26] propose that habits (also
known as routine) should operate within a reflexive learning environment to
confront permanency and adapt to changing situations. However, the concept of
routine cannot satisfactorily explain continuity and change in institutions. It
explains recursive social contexts but omits changing cultural contexts,
individual agency, and shared moral agency to address water governance
challenges [16].

1.3. Triple-Loop and Social Learning

Triple-loop learning has been used by SL experts to assess the level and
nature of institutional change [14]. It was derived from the Argyris and Schon
[33] double-loop learning concept. I utilise the “triple-loop-learning concept” to
understand reflection and change in routinised institutions [12,14,15,34-37].
According to the concept, learning is represented by three loops, single, double
and triple [37]. The single-loop denotes “incremental improvement of action
strategies and daily routines without questioning the underlying assumptions
[12].” The main question actors seek to answer is: “are we doing things right”
[12,36,38]? If there is flooding, in single loop learning, the actors may correct the
dam specifications (increase the height of the subsequent dam) to further reduce
flood incidences, without questioning the flood risk management formal and
informal institutions [12], (p. 550). Double-loop learning involves reframing
issues by questioning the underlying assumptions ([12], (p. 549). The main
question is: “are we doing the right thing” [12,36,38]? In double-loop learning,
actors reflect on how they frame the flood protection assumptions, problems
and goals [38]. Deeper reflection occurs at this stage, while the actors question
the sustainability or effects of their present practices [12].

The current water discourse has shifted from single to double loop learning
[12]. Some western countries have changed focus from “controlling floods” [34]
towards “living with floods” [12], (p. 550). Reframing (double-loop learning)
directs water managers away from increasing water supply to managing water
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demand [12,39]. However, there has been little or no advances towards the final
loop, where the society is transformed through a change in beliefs, values and
worldviews [12], (p. 550).

P Context 2> Frames Actions » Outcomes

\—i

Situation

Single Loop Learning——— Awareness
Are we doing things right?
Learning Outcome: Correction of
errors and Change of Skills,
Practices and Actions to meet
existing goals and expectations.

Respect for
Diversity

Double Loop Learning Interdepedence

& Cooperation
Are we doing the right things?
Learning Outcome: Realise the need
for reflection on problem framing
and how to achieve the goals

Trust

Triple Loop Learning

‘What is the right thing to do?

Learning Outcome: Questioning and
changing of values, norms and underlying
social structures / reframing of governance
problem, goals, assumptions and actions.

Epistemic
Changes

Figure 1.1. Triple-Loop Social Learning Sequence (modified from Hargrove [40])

Triple-loop learning leads to a profound structural change. It involves
reconsideration and complete transformation of the prevailing institutions (legal
frameworks, norms and rules, and their corresponding multi-actor networks
and technical infrastructures) [15]. The main question in triple loop learning is:
“what is the right thing to do”? The actors move beyond questioning their
current practices, structures, values, and norms, towards seeking new actors,
practices, regulations, governance structures and values [12,36,38]. Triple loop
learning leads to transformation of the present state of affairs to achieve
sustainable societal outcomes [12], (p. 550). Despite positive strides from single
to double loop learning, there is limited evidence of profound water sector
transformation (the final loop) [12].

Social learning (SL) has been proposed to achieve triple-loop learning and
facilitate institutional change. SL is “a change in understanding that goes
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beyond the individual to become situated within wider social units or
communities of practice through social interactions between actors within social
networks” [41]. SL scholars argue that the theory has enabled decisionmakers to
question, nullify and overcome “stable and difficult-to-change” institutions and
support the process of giving more value to natural capital [1], (p. 398). In
principle, SL holds a promise in addressing the problem of routinized, non-
adaptive institutions. Nevertheless, there is limited evidence on whether SL
does indeed lead to institutional change [42].

This dissertation considers whether SL theory can catalyse institutional
change. Based on the obtained insights, I recommend strategies that water
managers can use to increase SL and catalyse institutional change. In this
chapter, I first explain the research problem, objective and outline the research
questions. This is followed by the research approach that I undertook. The
research approach includes the perspective, key definitions, a typology of SL
dimensions, SL outcomes which form the foundation for this dissertation, the
methods, and research scope. Finally, I provide a summary of the thesis
structure.

1.4. Research Problem and Questions

1.4.1. The Research Problem

Research indicates that SL is still at the initial stages of conceptualization
and empirically understudied [43], (p. 1712). Thus, it is not clear whether SL can
catalyse institutional change. Most SL empirical studies demonstrate a low
engagement with the relevant discipline-related body of theoretical knowledge,
especially when conceptual disciplinary distance exists [42]. Moreover, current
empirical studies rarely measure learning or provide insights on what
techniques may lead to SL [44]. Furthermore, few studies provide specific
empirical design elements that may maximize SL, and lead to institutional
change [1], (p. 398).

Notwithstanding the broad application of case studies to assess SL
dimensions, processes and outcomes, SL as a research object is barely the focus
of these studies, especially in WRM [43]. Additionally, few studies empirically
and directly assess the epistemic dimension of SL and SL impacts [45-48].
Furthermore, most of the SL case studies and experiments are controlled and fail
to offer insights to complex socio-technical systems that involve unexpected
events, multiple actors with competing interests and different temporal and
spatial scales [1]. As a consequence, there is limited guidance on whether SL
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may challenge routine and ultimately lead to institutional change, in a specific
socio-technical context.

1.4.2. The Research Question

The main research question is whether SL theory can catalyse institutional
change, in the context of the Nzoia River Basin. Internationally, Nzoia River is
important because it is the second largest Lake Victoria tributary (after Kagera
River) [49]. Furthermore, it is considered a complex socio-technical system, that
can realistically be assessed within the research duration. The basin is located in
Western Kenya.

SL comprises of three dimensions — cognitive (obtaining new knowledge or
restructuring existing knowledge), relational and epistemic [50]. The relational
dimension entails an increased understanding of other actors” mind-sets (respect
for diversity), trust, and cooperation [47]. The epistemic dimension includes
normative epistemology, which is a change in norms, values, paradigms and
idea convergence [42].

A climate-change water policy game, known as the Nzoia WeSharelt was
designed, to resolve the social problem of hard to change, routinized water
institutions. A policy game is defined by Mayer [51] ( p. 825) “as experimental
rule-based, interactive environments, where players learn by taking actions and
by experiencing their effects through feedback mechanisms that are deliberately
built into and around the game.”

Specifically, the research assessed: (1) whether there was a change in
understanding; (2) whether through social interactions, the Nzoia Basin
institutions begun to question the underlying assumptions of their pre-
conditioned responses, and (3) whether the reflection led to changes in norms,
values, paradigms, and convergence of opinions.

To assess SL outcomes, I formulated the following sub-questions:

1. What is the contribution of WeSharelt game to cognitive learning of
policymakers in Nzoia Basin?

2. What is the contribution of WeSharelt game to relational learning of
policymakers in Nzoia Basin?

3. What is the contribution of WeSharelt game to the generation of epistemic

institutional changes?
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1.5. Research Approach

SL study in water resources management (WRM) is inherently
multidisciplinary, with contributions from civil engineering, policy, research on
learning, policy analysis, social sciences, psychology, planning, energy, systems
sciences, agriculture and other disciplines [42]. Due to its multidisciplinary
nature, it is important that a comprehensive interdisciplinary approach is
adopted, to increase the chances of designing an experiment that may catalyse
institutional change.

I explain the study approach in six segments. First, I discuss the system-
centric approach to SL adopted in this research, then the perspective I adopted
to design the policy game, followed by the typology of SL outcomes, the
research scope, the method I employed, and finally the application of the
research.

1.5.1. System-Centric Approach to Social Learning

This dissertation is positioned within the system-centric field of SL, to
comprehend different components of water systems, how they interact with
each other and their effects on the whole [52,53]. Of primary importance, to this
PhD research is the systems thinking ontological position, that enables SL
scholars to engage in action research. This is separate from the ethnographic
position, where the researcher disconnects from the system with the sole
purpose of remaining independent and not be influenced by the system [54].
The advantage of action as a form of enquiry is the opportunity for the system
and the researcher engaging in the analysis to learn by doing. Therefore,
systems research drastically transformed the role of SL scholars from
independent researchers to active researchers who engage and are changed,
through action enquiry [42,55].

1.5.2. The Research Perspective: Epistemic Artefacts

Traditional epistemology’s understanding of knowledge offers some
insights on how to address the problem of institutional routine. In traditional
epistemology, knowledge is symbolically represented. This group of knowledge
is known as declarative knowledge; represented by theories, concepts, models,
and facts. Therefore, in traditional epistemology, knowledge carriers are
symbols. On the contrary, in organisational behavioural theories, knowledge is
defined by competencies. The carriers of competencies are established ways of
action, also known as routine. Symbols are adaptive to change; they are
disconnected from the real world, creating a safe distance for objective inquiry,
reflection, adaptation, and change. Routine is part of daily action and devoid of
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objective inquiry and change. Competencies are synonymous to computer
programs, with automated decisions, based on sequential steps. Routine
provides limited room for reflection and change [16]. The starting point of
institutional change is replacing competencies/routine, as knowledge carriers,
with symbols [16,56].

In 1997, Rheinberger [56] introduced the concept of epistemic artefacts to
challenge routine. Epistemic artefacts “are open-ended projections oriented to
something that does not yet exist, or to what we do not yet know for sure” [16]
(p- 438). Epistemic artefacts are an object of inquiry and have predictive value.
Thus, users can generate new ideas and information. These innovative ideas
may result in a change of traditions, norms, values, and beliefs.

One unique characteristic of an epistemic artefact, compared to a technical
artefact, is its ability to incorporate unexpected events [16]. Rheinberger [56]
distinguishes technical objects that exhibit permanency, and clearly defined,
replicable and black boxed institutional rules with the open-ended epistemic
artefacts. In an experiment, technical objects are defined and inflexible, whereas
epistemic objects are open-ended and adaptable to unexpected events.

Construction of epistemic artefacts to solve a social problem is an emerging
area of research [16,56,57]. While the epistemic artefact concept is designed to
improve experimentation in natural sciences, Miettinen and Virkkunen [16]
suggest that it should also analyse routine. The analysis entails making critical
routine aspects the objects of inquiry, thus creating an enabling environment for
innovative and unconventional ways of acting.

I designed a climate-change water policy game known as Nzoia WeSharelt,
as an epistemic artefact, to address the problem of non-reflexive institutions
[16,56,57]. The game consists of multiple rounds with unexpected events. For
instance, the first three rounds support routine, leading to repeated actions, and
in the fourth round, an unexpected event (drought) is introduced. The drought
reduces the player's resources to half. Through the game, I assessed whether the
disaster supports SL. Moreover, the game predicts possible future changes in
norms, values, and paradigms, based on the observed changes.

1.5.3. Typology of Social Learning Outcomes

The typology of SL outcomes forms the foundation for this PhD research
with its genesis from the SL theory. Early conceptualisation of SL theory by
Bandura [58] focus on change in individual understanding as a result of
observation of people’s behaviour and experiencing direct reinforcement.
Vygotsky [59] also supports the view that the change in cognition occurs in
individual learners as they interact with their social environment. According to
Garmendia and Stagl [43], in the initial conceptualisation of SL, the learner is the
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individual, while later schools of thought refer to collective learning by “social
aggregates.”

There is no shared definition for SL, with various proposed definitions and
emerging scholarly debates [10,41,46,60]. SL scholars agree that learning occurs
through social interactions, in collaborative/deliberative settings. In these
collaborative settings, multiple actors, build relationships, while interacting
adaptively and interdependently, towards the achievement of a shared goal
[35,37,43,45,60-69]. The learning is collaborative and leads to a change in action,
attitude, belief, capacity or skill of the social group [12].

Despite not having a generally accepted definition, common elements are
increasingly emerging from the diverse perceptions of SL [41,45,65,70]. These
common elements of SL are:

1. The Change: There is a change in understanding;

2. The Mode: The learning happens in the course of societal interactions in deliberative
settings; and

3. The Scale: This form of learning may start at the individual, network or group

setting, but must eventually situate in broader societal units [41].”

Brymer et al. [50], conceptualise SL to comprise of three dimensions
(cognitive, relational and epistemic). Cognitive learning occurs when new
knowledge is obtained, or existing knowledge is restructured [47]. Relational
learning is defined by Baird [47] as improved understanding of other actors
mind-sets, increased trust, and enhanced cooperation (please refer to Table 1.1
for the definitions of these SL outcomes). Many WRM SL scholars, agree that
relational learning refers to increases in trust, cooperation, interdependence and
respect for diversity [12,15,35,37,45,50,62-65,67,68,71,72]. Garmendia and Stagl
[43] conceptualise the epistemic dimension of SL to consist of normative and
moral components. Normative epistemology is experiential, collective (group/
network/system centric) changes in belief, action, attitude, capacity or skill [12].
According to Brymer et al. [50], the epistemic dimensions comprises changes in
ways of knowing and rationalisation of knowledge and validity. den Haan and
van der Voort [45] equate normative epistemology to changes in values, norms,
paradigms, and a confluence of opinions.

Table 1.1 is a typology of the SL outcomes, which form the basis for this
dissertation. I adopted the typology of SL outcomes from Baird et al. [47],
Brymer et al. [50], and den Haan and van der Voort [45]. Furthermore, Table 1.1
contains the definitions of all the SL outcomes (Situation Awareness (SA),
Diversity, Trust, Team Interdependence, Cooperation, and Epistemology). Table
1.1, also, contains a description of the variables that I used to measure the SL
outcomes and the data collection methods, that I employed.

From the typology, I extrapolated five SL outcomes, as the theoretical basis
for the empirical research. The cognitive dimension focuses on SA theory to
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design the assessment framework. The relational dimension focuses on theories
related to Diversity, Trust, Interdependence, and Cooperation to design the
respective assessment frameworks. The epistemic dimension focuses on overall
changes in epistemic cognition and normative epistemology (change in norms,
paradigms, values, and convergence of opinions) [45,47].

Table 1.1. Typology of SL outcomes

Modified: Baird et al. [47], Brymer et al. [50] and den Haan & van der Voort [45]

SL Outcomes SL Outcomes Defined SL Variables Data
Methods
Situation The “perception of the elements in the ¢ Knowledge of pre and
< Awareness environment [...], the comprehension of values, beliefs, postgame
“E’ their meaning and the projection of their practices, and questions
A status in the near future” [73]. facts.
_°2’ e Understanding of the In-game
‘ED core problems’ driving data
& factors
e Knowledge of alternate
solutions
Diversity Distribution of demographic attributes e Perception of other actors | pre and
(age, racio-ethnicity, sex, education level) e A deeper understanding postgame
and underlying personal attributes (values, of other actors’ mindsets questions
cognitive, functional, personality, e Increased understanding
capabilities, knowledge) [74]. of the benefit of diversity In-game
data
Trust A trusting relationship occurs when the e Expression of trust pre and
trustor (A) possesses “definite feelings of e Trust formation postgame
assurance and hope that the trustee (B) will e Enhanced trust questions
act in the trustor’s favour to do X and not e Trust sustenance
,S take advantage of the relationship to the In-game
Em) detriment of the trustor” [75] (p. 1). data
£ Interdependence Degree in which a state or a devolved o Identification of pre and
E government interacts adaptively and prospects for joint postgame
§ interdependently with other riparian states actions questions
E or governments who share a water ¢ Niche development Debriefing
E resource, to jointly and sustainably manage | e Establishment of In-game
the shared water resources [76-78]. relationships data
Session
videos
Cooperation The voluntary act by two or more riparian e Shared Goal postgame
governments to jointly engage in an e Collaborative questions
exchange which benefits all parties relationships Debriefing
through the sharing of river basin water e Enhanced cooperation In-game
resources, and the creation of new e Changes in social data
resources or both [79]. network structure Session
videos
An overall change A change in understanding of “the beliefs e Ways of knowing Debriefing
‘5 in epistemic people hold about the nature of knowledge e Changes in the
% cognition and knowing and the application and rationalisation of Observations
E influence of such belief when considering knowledge & validity
% Changes in scientific and socio-scientific everyday ¢ Norms change Session
Ag Normative problems [57].” e Paradigm change videos
&  Epistemology e Values change
& e Converging of opinions In-game
data
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In this dissertation, I adopt the triple-loop learning stepwise process, where
the policymakers, through the game, move sequentially from the single-loop
(incremental actions to improve existing routines), to the double-loop
(questioning underlying assumptions, change of mind-frame, and reframing of
the issue), and finally to the triple-loop (abandon routine and make institutional
changes) [40]. The sequential steps start from questioning the policy actions,
then mental models, and finally the institutional context (Figure 1.1). I adopted
the triple-loop learning concept because it incorporates the third loop, which is
essential for assessing epistemic institutional changes. In addition, it is a simple
approach that measures the external change in understanding, which is easier to
evaluate than internal learning. The learning cycle leads to three main outcomes,
cognitive, relational (diversity, cooperation and trust) and epistemic changes. I
assess epistemic changes as both outcomes and impacts.

SL research acknowledges the difficulty of measuring the internal change in
understanding [37]. Reed et al. [41] explain that the change in understanding is
distinct from the SL outcomes and processes and should not be confused or
intermingled with the process and outcome. Therefore, positive SL outcomes do
not automatically lead to a change in the group’s understanding which
eventually gets situated in the broader social context. Reed et al. [41] further
explain the existence of extenuating factors that may contribute to the observed
positive outcomes. Thus, there are three main assumptions I made in this
dissertation. First, there were no extenuating circumstances, and results were
solely due to the introduction of the epistemic artefact. Secondly, I assumed that
SL outcomes automatically led to SL. Thus, I adopted Medema et al. [37], (p. 2)
approach of identifying common SL outcomes, where the detailed analysis
mainly assesses external factors that have generally been accepted by SL experts
as “tangible substitutes.” Tangible substitutes equate the observed SL outcomes
to SL, even though the two are different. Thirdly, I assumed that what the
policymakers learn in the game environment may eventually diffuse to the
wider Nzoia river basin [45,51,80]. Based on the assumption, I conceptualised
the policy game as a transient object that catalyses SL and enhances the
realisation of SL outcomes [45,80].

1.5.4. The Research Scope

I selected a small study area, the Nzoia River Basin, instead of the original
Nile Basin, due to practical, time and financial constraints. One key selection
criterion is the ability of the smaller basin to exhibit similar complexity as the
larger basin. This criterion ensures that the study outcomes are scalable to the
larger basin.

11

AM. Onencan Institutional Change through Social Learning



Nzoia basin is approximately 12,900 km? [81]. The source of the Nzoia river
is Mount Elgon and Cherangani Hills [82]. The Nzoia River is shared by six
county governments: Bungoma, Busia, Kakamega, Trans Nzoia, Siaya, and
Uasin Gishu [83]. The basin is divided into lower, middle and upper Nzoia sub-
catchments (Figure 1.2), and is home to one of the major forests and protected
nature zones, in Kenya.
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Figure 1.2. Map of Nzoia River Basin in Western, Kenya. Source: Balica (2012), [84]

Several Nzoia river basin climate-change models confirm increased rainfall
by 2050 [85] and project an increase in base flow and runoff [86-88], and
temperature [85,86]. Thus, the incidence of future droughts and floods is high
[85,89]. Floods destroy crops, buildings, homes, infrastructures and pose a threat
to human life, and livelihoods [89]. Droughts lead to increased food and water
insecurity [90]. Moreover, the basin’s natural resources are currently under
extreme pressure due to high human population [85,91]. Additionally, the high
dependence on rainfed agriculture increases community vulnerability [91].
Community vulnerability is heightened by the highly seasonal river that
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depends on rainfall recharge [85]. Studies indicate that changes in rainfall,
runoff, base flow, and temperature, will not affect the seasonal patterns [85].

Nzoia River Basin is susceptible to climate-change induced floods and
droughts [85,86]. Floods affect the downstream riparian county governments,
Busia and Siaya, mainly in the Budalangi floodplains. Also, the other
downstream and middle stream counties, living and farming along the riverbed,
experience regular floods [92]. Despite increased run-off in rainy seasons, the
area is susceptible to droughts in the dry seasons, due to high temperatures and
limited storage capacity [85].

1.5.5. The Research Method

Policy gaming is the select research method. There is an increasing interest
in using policy games to enhance SL in WRM [37,45,72,93,94]. Policy games are
designed to inform policy, through research, the democratisation of a process,
mediation, clarifying values or arguments, training, education, awareness
raising or testing upcoming policies [45,80,95-97]. I selected to use gaming as an
research tool, because games can incorporate, in the policy arena, the strategic
interactions of multiple actors within a simulated complex system. The complex
system comprises of socio-political and techno-physical systems. Furthermore,
games can harness the power of role play and real-time feedback mechanisms
[37,45,51,93,98]. Since SL is catalysed through learning-by-doing, games facilite
this process through step-wise actions that induce interaction and experiential
learning. During the game sessions, policymakers deliberate, communicate their
values and arguments and mediate any arising conflicts. Also, games provide a
safe environment to make tradeoffs and test planned policies and actions
[45,51,98]. Additionally, a game provides opportunities for relationship-
building, trust-formation and joint action [37,45,94].

The game is designed to take decision makers through several rounds. A
session comprises of a maximum of eight rounds. The rules remain the same for
the first three rounds to establish and reinforce routine. The main routine is
managing the water resources using past actions (unilateral actions) and
allocating water for food, energy and nature with the sole aim of meeting the
needs of county government residents. However, after the third round, routine
is interrupted when an unexpected event is introduced — a slow-onset, climate
change induced disaster. This unexpected event is presented to catalyse
reflection. Interruption of routine enables decisionmakers to question, nullify
and overcome routinised institutions and support the process of change.

After the game sessions, I used the game data, to assess cognitive, relational
and changes in epistemology (changes in norms, paradigms, values and/or
converging of opinions).
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1.5.6. Research Application and Assessment

I initiated the research in September 2013 (Figure 1.3). The initial needs
assessment was conducted between September 2013 and September 2014. In this
period, I received a grant from BothENDS to conduct a Nile Basin scenario
construction workshop. BothENDs is a non-governmental organisation with
offices in Amsterdam, the Netherlands, that promotes learning, aimed at
transformative changes, in WRM institutions, with a special focus on developing
economies. I used the grant to conduct the initial research activities that
culminated in the production of Nile Basin by 2050 scenarios.
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Figure 1.3. Research Timeline

The Nile Basin scenarios were presented to over 400 participants and
Ministers of water during the Nile Basin Development Forum (NBDF) in
October 2014. The recommendation from the eleven Nile Basin Ministers of
water was to develop tools and methodologies that enhance trust and support
cooperation. Based on the recommendation; the Nile WeSharelt water policy
game was developed (October 2014 to October 2015). The Kenyan Ministry of
Water and Irrigation played Nile WeSharelt, on 22 October 2015. The Ministry
suggested customisation of the epistemic artefact for a smaller basin, in Kenya.

Consequently, Nzoia WeSharelt was developed between November 2015
and July 2016. Nzoia WeSharelt was played with participants from four county
governments in July 2016, in seven game sessions. The data collected during the
game sessions formed the basis for the four publications that assess the
contribution of the policy game to SL outcomes.

The empirical bases of this dissertation are: in-game data, pre-game data,
post-game data, session observation notes, and the debriefing session notes. I
collected the data from a total of seven sessions conducted in four county
governments (Bungoma, Busia, Trans Nzoia and Kakamega). The period of data
collection is July 11 — 22, 2016. The Nzoia WeSharelt game is inspired by the
original Nile WeSharelt game, which I designed for the Nile river basin where
different upstream and downstream countries had to negotiate to earn ‘happy
faces’ [86-88,90,99,100]. Later, I customized WeSharelt for Nzoia river basin
[88,89,100].
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1.6. Structure of the Thesis

I first provide background information on floods and droughts in the Nzoia
River Basin. Then I conduct a literature review of three core theories
underpinning this research: Institutional Change, SL and policy gaming
(Chapter 2). Since the thesis is based on paper publications, I present the
methodological part of the published papers and the Game Design Concept
Report [88] in Chapter 3. After that, I present a set of papers (Table 1.2) that
assess SL outcomes, in Chapter 4 - 7.

Chapter 4 assesses the contribution of the experiment to the cognitive
dimension of SL, through the use of SA theory. Chapter 5 to 7 assess the
relational dimension of SL, starting with respect for diversity (Chapter 5), then
team interdependence and cooperation (Chapter 6) and finally Trust (Chapter
7). The four papers are published in peer-reviewed, open access, scientific
journals.

Table 1.2. Overview of the chapters on SL outcomes and journal publication details.

Ch. SL Dimension/ Title of Publication and Citation Author, Year, and
SL Outcome Citation
4 Cognitive/ From Paris Agreement to Action: AM Onencan, and B. Van

Enhancing Climate Change Familiarity and ~ de Walle (2018) [86]

Situation Awareness . .
Situation Awareness

5 Relational / Influence of Personal Attributes and AM Onencan, B. Enserink,
. . Demographic Diversity on Nzoia Basin and B. Van de Walle
Respect for Diversity Negotiation Outcomes (2019) [101]
6 Relational / Sustainability Indicators: Monitoring AM Onencan, B. Enserink,
Cross-County Water Cooperation in the and B. Van de Walle
Team Interdependence 1 - River Basin, Kenya (2019) [102]
and Cooperation
7 Relational / A Study of Trust and Cooperation in the AM Onencan, B. Enserink,
Nzoia River Basin Using a Water Policy and B. Van de Walle
Trust Game (2018) [103]

Finally, I provide a synthesis of the thesis and a reflection of the research
work (Chapter 8). Chapter 8 also contains an analysis of the epistemic
dimension based on the identified changes in players rationalisation of
knowledge and their values and arguments. Epistemic changes, whether
normative or otherwise were measured in all the four papers. Later in Chapter 8,
I discuss whether the climate change game had any influence on epistemic
learning and how this information can inform research, policy and practice.
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In summary, the research findings presented in this dissertation comprise
of four parts (Figure 1.4): (1) an analysis of the core theoretical framework
within which the entire research is embedded with a focus on SL and policy
gaming; (2) the process and content of designing the conceptual framework for
the Nzoia WeSharelt epistemic artefact; (3) testing the epistemic artefact with
identified cognitive, relational and epistemic SL outcomes; and (4) a synthesis of
the thesis and reflection on the value of using an epistemic artefact to catalyze
SL within the Nzoia River Basin.
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Figure 1.4. The Outline of the Research

The results provide information on measuring SL outcomes, that form a
foundation for further discussions. An emerging discussion that was not within
the scope of the research is whether the identified change in understanding by
the small case study eventually diffused to the broader community. Chapter 8
discusses some of the proposed future research areas that SL scholars should
consider. Overall, this dissertation generates useful insights for water experts
interested in catalysing institutional change, and contributes to empirical
analyses of current SL interventions.
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2. Positioning the PhD Research

This chapter consists of four parts, The first part provides background
information on drought and flood management in the Nzoia River Basin. In the
next part, I explain gradual institutional change theory, the challenge posed by
stable routinized institutions, the institutional change paradox and modes of
institutional change. Thereafter, I discuss the SL discourse and the discipline
related boundary spanning challenges. Finally, I review SL water games and
identify the research gaps from these studies.

2.1. Drought and Flood Management in Nzoia River Basin

2.1.1. The Nzoia River Basin

Kenya is one of the thirteen countries that lie along the equator, thus
experiences half days (12 hours) and half nights (12 hours), throughout the year
[104]. It also has diverse temperature zones, depending on the location. The
highlands (especially near mountain Kenya and mountain Kilimanjaro) are
cooler and greener on the windward side, whereas the leeward side is
extremely hot and dry. The Northern part and coastal regions of the country
(near Lake Victoria, Lake Tana, Lake Baringo, and the Indian Ocean), experience
extremely high temperatures throughout the year. The eastern and western
parts of Kenya, have a moderate climate, thus, most farming is conducted in
these parts of the country [84,105].

The Nzoia River Basin is characterized as mainly flat in the lower sub-
catchments, and steep and hilly in the middle and upper sub-catchments [84].
The river is highly seasonal with discharges varying from 1583 Cumecs in the
short-rain season (October — December) and 2405 Cumecs in the long-rain
season (March — May) [105]. Its major tributaries consist of: Ewaso Rongai, Little
Nzoia, Kuywa, Koitogos (Sabwani), Kibisi, Moiben and Kipkaren [84]. The
climate is generally characterized as tropical-humid. There is lesser rainfall in
the lower Nzoia sub-catchment [84,105] (mean yearly rainfall - 1076 mm)
compared to the basin highlands (mean yearly rainfall - 2235 mm) [84]. The
basin’s annual average rainfall ranges between 1120 mm and 1980 mm [105].
The Nzoia River Basin annual precipitation volume is approximately
1740x105m3. The highland is cooler (mean temperature of 16°C) whereas the
lowlands are warmer (mean temperature of 28°C) [84]. Research indicates that
the Basin has a vast and untapped hydropower potential, in the upper and
middle sub-catchments [105].
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The largest water use, in the basin, is agriculture. Basin residents mainly
conduct small scale farming, where they grow multiple food and cash crops. The
main food crops are maize, millet, sorghum, beans, groundnuts, cassava, sweet
potatoes, and bananas. The main cash crops are sugarcane, horticultural crops,
sunflower, rice (especially in the lower sub-catchment in Budalangi area), coffee
and tea [85]. The current basin challenges are deforestation (especially in the
highlands), flooding (mainly in the lower sub-catchment), degradation of the
wetland, sedimentation and soil erosion [84].

2.1.2. Nzoia River Basin Climate Change Predictions

Globally, the Intergovernmental Panel on Climate Change (IPCC) projects
increases in near-surface mean air temperatures [106]. Furthermore, climate
variability will intensify, and increase the severity of droughts and floods. River
Basins like the Nzoia, will be largely affected, due to poor land use practices,
deforestation, intensive cultivation along the river plains and construction of
houses, public amenities and infrastructure in flood and drought prone areas
[85]. The IPCC also projects changes in runoff and water availability due to
variability in evapotranspiration and precipitation [106].

According to climate change predictions, Kenya will experience a mean
annual temperature increase of between 0.8 °C and 1.5 °C, by 2030. The
predicted increase of mean annual temperatures, by 2060, is between 1.6 - 2.7 °C
[107], and by 2011, a further increase up to 4 °C [108]. In addition, there will be
an increment in the frequency by 19-45% and 45-75% of hot days and nights,
respectively. The increase in hot days and nights will lead to a subsequent
decrease in “cold” days and nights [92,107].
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