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Abstract

Developing countries are evidently moving slowly in utilising emergent and matured
renewable energy technologies (RET) to address the global call to bring about effective
global decarbonisation and net zero emissions of greenhouse gases to limit global
temperature rise to 1.5 degrees. The global decarbonisation effort primarily refers to
the fundamental restructuring of established energy systems with a technological shift,
with a decline in fossil fuels and a rise in renewables. In this global effort, transition
studies recognise the need for socio-technical transition emphasised through theories
and concepts developed and applied for developed countries. The geography of
sustainability transition (GeoST) literature emphasises the need to pay attention to the
context in which the transition emerges. In doing so, it informs the challenges of
defining and operationalising sustainability transition with existing theories and
concepts, as each context is intertwined with unique characteristics. This necessitates

the need for revisiting and further developing theories and concepts for such contexts.

This dissertation aims to understand and document the contextual conditions
influencing sustainable energy transition processes linked to the implementation of
RETs in Sri Lanka, a developing country. The dissertation achieved its objectives by
way of applying the sustainability transition precepts of technology-centred
technological innovation system theoretical framework and focusing its research on
answering its research questions, namely: (i) What contextual conditions influence
sustainable energy transition processes linked to the implementation of RETSs in Sri
Lanka? (ii)) How does the study inform the GeoST literature in developing countries?

and (iii) In what way can the study stimulate policy scaling up of RETs in Sri Lanka?

The dissertation employed a qualitative case study approach. The study gathered data
from multiple sources related to the power sector in Sri Lanka. This included data
utilised from 50 semi-structured interviews with stakeholders associated with the
whole spectrum of responsibility related to sustainable energy transition in the power
sector, document reviews, and participant observations. The data analysis resulted in

three papers that collectively contributed to answering the research questions.

The three papers, in the main, identify and inform respectively of informal networks,

narratives and relational materiality as exerting varying degrees of influence on the
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country’s progress towards sustainable energy transition. The qualitative research also
informs that the operationalisation of sustainable energy transition needs to have a
context-sensitive perspective, particularly in developing countries with complex socio-
cultural features. Paper #1 explains how the country is uplifting knowledge and skills
necessary for RETs. It reveals how informal networks are strengthening coupling
mechanisms for knowledge exchange between the global and local levels. It
underscores the positive role played by diaspora informal network in building local
innovative capacity through global university-university cooperation. Paper #2
informs how the narratives in play influence the energy transition pathway of the
country. The key stakeholder narratives in the Sri Lankan power sector highlight the
formal and informal institutions and practices, as well as the varied stakeholder
expectation of a sustainable and responsible energy pathway for the country and where
the hegemonic narratives marginalise the alternative narratives. Paper #3 emphasises
the relational perspective and the importance of contextualising technology. It
discusses how absolute materiality is influenced by relational materiality in the
technology-context interaction in transitions, and is based on the implementation of
grid-tied solar, including floating solar PV in Sri Lanka. By understanding and
addressing the negatively impacting factors identified in these papers, as well as
stimulating the identified budding drivers, the dissertation offers a way forward for Sri

Lanka in its efforts to achieve sustainable energy transition.

The dissertation argues that the elements of sustainability transitions, when used for
analysis in geographical contexts, need to be exercised with adjustments, especially
when used in a developing country context. It finds that GeoST literature needs to pay
closer attention to the role of informal networks, narratives and relational materiality
to assess how transitions play out in such settings. Thus, the dissertation adds to the
theory, particularly to the GeoST literature, that for transition to be responsible, the

technology and the process itself need to be context-sensitive.



Sammendrag

Anvendelsen av nye og modne fornybare energiteknologier som svar pa det globale
behovet for effektiv avkarbonisering og null-utslipp av klimagasser for & begrense den
globale temperaturgkningen til 1.5 grader, utvikler seg sakte i utviklingsland.
Innsatsen for global avkarbonisering handler primaert om den fundamentale
omstruktureringen av etablerte energisystemer gjennom et teknologisk skifte, med
redusering av fossilt brensel og gkning i fornybar energi. I denne globale innsatsen
anerkjenner transformasjonsstudier behovet for sosio-teknisk transformasjon
gjennom teorier og begreper som er utviklet og anvendt i industriland.
Transformasjonslitteraturen, ‘The geography of sustainability transition’ (GeoST),
understreker behovet for & ta hensyn til konteksten transformasjonen finner sted i. Pa
den maten utvikles gkt kunnskap om utfordringene med & definere og operasjonalisere
beerekraftig transformasjon med eksisterende teorier og begreper, ettersom hver
kontekst er ssmmenvevd av unike karakteristikker. Dette nadvendiggjor behovet for &

videreutvikle teorier og begreper for slike kontekster.

Denne avhandlingen har som mal & forsta og dokumentere de kontekstuelle forholdene
som  pavirker  baerekraftige  energitransformasjonsprosesser  knyttet  til
implementeringen av fornybare energiteknologier i Sri Lanka, et utviklingsland.
Avhandlingen oppnédde sine mél ved & anvende grunnprinsipper av berekraftig
transformasjon i det teoretiske rammeverket av teknologi-fokuserte teknologiske
innovasjonssystemer og fokuserte forskningen pa & svare pa folgende
forskningsspersmal: i) Hvilke kontekstuelle forhold péavirker barekraftige
energitransformasjonsprosesser knyttet til implementeringen av RET i Sri Lanka?, ii)
Hvordan gir studien gkt forstaelse for GeoST litteraturen i utviklingsland?, og iii) Pa

hvilken mate kan studien stimulere oppskalering av policy for RET i Sri Lanka?

Avhandlingen anvendte et kvalitativt casestudiedesign. I studien ble det samlet inn
data fra flere kilder i kraftsektoren i Sri Lanka. Dette inkluderte data fra 50 semi-
strukturerte  intervjuer med interessenter ansvarlige for barekraftig
energitransformasjon i  kraftsektoren, dokumentanalyser, og deltakende
observasjoner. Dataanalysen resulterte i tre artikler som sammen bidrar til &4 svare pa

forskningsspersmalene.
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De tre artiklene identifiserer og bidrar til gkt kunnskap om henholdsvis uformelle
nettverk, narrativer, og relasjonell materialitet som utever ulik grad av innflytelse pa
landets fremgang mot baerekraftig energitransformasjon. Den kvalitative forskningen
bidrar ogsa til okt forstdelse for at operasjonaliseringen av berekraftig
energitransformasjon ma ta hensyn til konteksten, spesielt i utviklingsland med
komplekse sosio-kulturelle trekk. Artikkel #1 forklarer hvordan landet lgfter kunnskap
og ferdigheter som er negdvendig for fornybare energiteknologier. Den avdekker
hvordan uformelle nettverk styrker koblingsmekanismene for kunnskapsoverfering
mellom globalt og lokalt nivd. Den understreker den positive rollen til diaspora
uformelle nettverk i etableringen av lokal, innovativ kapasitet gjennom globalt
universitet-universitet samarbeid. Artikkel #2 bidrar til gkt kunnskap om hvordan
narrativer pavirker energitransformasjonsutviklingen til landet. De viktigste
interessent-narrativene i den srilankiske kraftsektoren trekker frem de formelle og
uformelle institusjonene og praksisene, samt den varierte forventningen fra
interessenter til en barekraftig og ansvarlig energiutvikling for landet og hvor de
hegemoniske narrativene marginaliserer de alternative narrativene. Artikkel #3
vektlegger det relasjonelle perspektivet og viktigheten av & kontekstualisere teknologi.
Den diskuterer hvordan absolutt materialitet pavirkes av relasjonell materialitet i
teknologi-kontekst-interaksjonen i transformasjoner, og er basert pa
implementeringen av grid-tied solceller, inkludert flytende solceller i Sri Lanka. Ved a
forstd og adressere de negative pavirkningsfaktorene identifisert i disse artiklene, samt
stimulere de identifiserte driverne, peker avhandlingen ut en vei videre for Sri Lanka i

deres arbeid med a oppna barekraftig energitransformasjon.

Avhandlingen argumenterer for at elementene i baerekraftig transformasjon, i analyser
av geografiske kontekster, ma anvendes med justeringer, spesielt nar de anvendes i
utviklingsland. Et av funnene i avhandlingen er at GeoST litteraturen ma ta mer hensyn
til rollen av uformelle nettverk, narrativer og relasjonell materialitet i vurderingen av
hvordan transformasjoner utspiller seg i slike settinger. Avhandlingens viktigste bidrag
til teorien, spesielt GeoST litteraturen, er dermed at dersom transformasjoner skal

vaere ansvarlige ma teknologien og selve prosessen vare kontekstsensitiv.
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1. Introduction
1.1 Motivation and research objectives

The UN Conference of the Parties (COP26) on climate change held in Glasgow in
November 2021, brought global leaders together calling for urgent global action to
accelerate the global energy transition! towards net zero by reducing emissions and
limiting global temperature rise to 1.5°C (United Nations (UN), 2021a). This
conference call demands increasingly effective global decarbonisation and net zero
emissions of greenhouse gases. The global decarbonisation effort is primarily directed
towards achieving a transformation of energy generation and consumption from
carbon-intensive to a low or zero-carbon energy systems. In other words, bringing
about a technological shift to achieve a decline in fossil fuels and a rise in renewables2.
The reality of anthropogenic climate change and subsequent declarations of a climate
emergencys3 calls for sustainable energy transitioning at a greater pace and scale than
ever before, necessitating massive global investments in renewable energy generation,
technology deployment, and international collaborations (International Energy
Agency [IEA] et al.,, 2022). Emphasis is also given to make renewable energy
technologies (RET)4 and sustainable solutions the most affordable, accessible, and
attractive options for countries (IEA et al., 2022). Consequently, sustainable energy
transition is being embraced by many countries, predominantly in the power sector,
triggering energy research, innovation, investments, policy reviews, and regional and
international collaborative work and development. Many developed countries

(interchangeably used in this dissertation with global North, Western and

1In this dissertation, I have used the term sustainability transition as an analytical-oriented concept and
used the terms energy transition, sustainable transition, and sustainable energy transition to denote
more empirical-oriented concepts.

2 This dissertation is focused on renewable energy technologies. However, the decarbonisation of energy
systems is also about other low-carbon technologies, fuel, energy storage, energy efficiency, and
demand-side mitigations.

3 Nearly 40 countries have declared a climate emergency, and these include countries such as UK,
Norway, Australia, Bangladesh, Canada, Maldives, Philippines, Singapore to name a few.

4 The focus of this dissertation is on RETs. However, the term clean energy technologies is used to
describe the project-related terminology and the term non-conventional renewable energy is used to

describe the energy mix as used in the Sri Lankan statistical reports.
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industrialised countries) are supporting and enabling legal frameworks to promote and
integrate RETs into their energy systems, ensuring such policies are aligned with
international agreements including the 2015 Paris Agreement, 1997 Kyoto Protocol, or
the 2020 European Green Deal (Cantarero, 2020). While global efforts are focused on
moving towards a zero-carbon agenda, UN Sustainable Development Goals (SDG) 7
and 13 established in 2015 reminds us to accomplish such a transition with parallel
commitment to “ensure access to affordable, reliable, sustainable and modern energy
for all” and to “take urgent action to combat climate change and its impacts” by 2030
(UN, 2022b). To realise these global commitments, agreements, goals, and transition
to more renewables, countries are required to create an enabling environment by
establishing robust frameworks, policy instruments, and targets to bring about positive
and long-term economic, social, and environmental benefits. However, the progress
towards achieving UN climate goals has been uneven between and within countries
(UN, 2022a). Access to reliable and affordable energy in a number of countries is still
lacking with much of the expansion of energy systems secured through fossil fuels
(Asian Development Bank [ADB], 2021), partly due to differing available resources and
transitioning capabilities. Different countries have varied energy governance
mechanisms, attributes, resource potentials and other specific challenges to be able to
adopt sustainable solutions or practices. Developing countries5 (interchangeably used
in this dissertation with global South, Global South, low-and middle-income countries
and resource poor settings) in Asia, despite witnessing rapid economic development,
still find themselves in need of mobilising substantial efforts and resources to achieve
universal energy access that is reliable and affordable across the region (ADB, 2021).
They are largely energy import-dependent developing countries (Selvakkumaran &

Limmeechokchai, 2012).

5 In this dissertation, the terms ‘developing countries’, ‘global South’, ‘Global South’, ‘resource poor
settings’, low-and middle-income countries’ are used interchangeably referring to specific conditions
and characteristics of the nations classified as low-and middle-income countries. Giving attention to the
multiple facets and fragility across the international development spectrum by the World Bank including
the presence of poverty, inequality and rapid economic growth (Dados & Connell, 2012; Fantom &

Serajuddin, 2016; Ghosh et al., 2021).
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Meanwhile, there is also an increasing demand for additional energy generation as a
result of the rapid economic and other developments taking place in many parts of the
globe. Developing countries are said to hold most of the untapped renewable energy
potential in the world, yet they lack the domestic capacity and capital to ensure that
transition by utilising these potentials is done sustainably and responsibly (Cantarero,
2020; Goldthau et al., 2020). Many of these countries, although contributing least to
climate change historically and currently, are highly vulnerable to the impacts of
climate change (Portner et al., 2022). Energy transition is expected to include energy
efficiency, affordability, reliability and energy independence. In developing countries
there is also an expectation that in addition transition gets realised in parallel with
economic development, social inclusion and environmental sustainability (Cantarero,
2020). Against this backdrop and ensuring that no place is left behind in this global
effort, this dissertation looks at the drivers and barriers of technological transition with
a specific focus on the adoption of RETs in Sri Lanka. Choosing Sri Lanka, a country
striving to move towards renewables and yet dominated by, and continuing to further
invest in, fossil fuel-based energy development, for this dissertation is motivated both
by the project that I am part of as well as by a personal interest in understanding

sustainable energy (electricity sector) transition opportunities for the country.

Motivation for this project was driven by the Capacity Building and Establishment of
Research Consortium (CBERC) project, of which I am part. The project is presented
in-depth in the empirical section (Section 4.2.1). CBERC was established in Sri Lanka
in 2017 as part of an existing academic and research partnership, namely Higher
Education and Research in Nanomaterials for Clean Energy Technologies
(HRNCET), between the Western Norway University of Applied Sciences (HVL) and
the University of Jaffna (UoJ), Sri Lanka with financial assistance from the Royal
Norwegian Embassy Colombo, Sri Lanka. The research consortium, which comprised
of researchers and private sector industrialists from Sri Lanka and Norway, promotes
RETs and facilitates linkages between research and business communities from both
countries. One of the aims of CBERC is the advancement of and investments in
innovation and RETs such as solar. The research consortium identified the need for an
in-depth study into the energy governance in Sri Lanka as it encountered barriers at
multiple levels to the processing and implementation of investments in RET projects.

This need resulted in this PhD research position and study. As such, the objective of
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this dissertation was pre-defined and outlined by the CBERC project. Personally, the
motivation is to see my home country, with its rich natural environment and abundant
renewable sources, moving towards more environment-friendly and engaged
sustainable and responsible practices in energy generation and consumption. It is also
the desire to better understand the opportunities for the country to tap into and
expedite the processes towards steadily adding more renewables to its national energy
mix while also building its local capacities. Thereby the objectives of the research are
threefold:
- to develop and apply a context-sensitive perspective to sustainability transition
in developing countries,
- to map the existing drivers and barriers within the electricity sector for
sustainable energy transition in Sri Lanka,

- toinform of RET innovation and investments in Sri Lanka.

1.2 Theorisation and research questions

The theoretical perspective for this dissertation evolved through an iterative process
that spanned the study period. The research’s theoretical starting point was transition
studies. New perspectives, insights, and concepts from other literature such as global
innovation networks (GIN), innovation studies, responsible innovation (RI),
discourse, and the geography of sustainability transitions (GeoST), were subsequently
introduced in light of the empirical observations. The empirical analysis that resulted
from this abductive approach offered a relational perspective on technology for this
dissertation, and also allowed for the development of an analytical framework to
investigate the contextual interplay between technology and context focusing on

networks, discourse, and materiality.

As mentioned above, the dissertation situates itself theoretically within transition
studies including socio-technical transitions (Bergek et al., 2008a; Geels, 2002; Geels
et al., 2017; Markard et al., 2012; Rip & Kemp, 1998; Truffer, 2012), acknowledging
that most established sectors (such as energy) need to change or fundamentally
restructure to become sustainable (Farla et al., 2012; Markard, 2018). Expressed
differently, the fundamental restructure is to ensure the decline of the existing

unsustainable fossil-fuel-based systems and the emergence of systems with sustainable
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alternatives (Markard, 2020). The centrality and emphasis are placed on innovation
and technological solutions or artefacts for transition (Grin et al., 2010; Kern & Rogge,
2016; Lawhon & Murphy, 2011). Nevertheless, there is general agreement in the
literature that technological fixes often provide only temporary or partial solutions due
to negative externalities or other unintended consequences (Farla et al., 2012; Truffer
& Coenen, 2012). As such, sustainable transition is not solely about technological
transition but about socio-technical transitions i.e., in addition to the technological
dimensions, transition needs to include the changes in markets, user practices,
institutions, and policy and cultural discourses (Coenen et al., 2012; Geels et al., 2008;
Markard et al., 2012). These judgements mentioned above make transition studies a

broader field of engagement.

While the transition process is necessitated globally, the theories and concepts within
transition studies were initially developed in and applied to developed Western
European economies (Hansen & Coenen, 2015; Lawhon & Murphy, 2011). However,
within this global process, transition processes and pathways vary across countries
(Markard, 2018) due to significantly differing challenges and opportunities between
countries. This necessitates revisiting and further developing theories and concepts
(Hansen & Coenen, 2015) to make transition studies also context-sensitive by paying
attention to the context and geographies in which transitions are emerging (Coenen et
al., 2012). The analytical focus on developing countries in this dissertation requires a
context-sensitive perspective to capture the place-based conditions in such settings
that enable and constrain transitions. Thus, analytically the study is placed within
GeoST in developing countries to pay attention to the importance of contextual factors
of transitions in particular places. The GeoST literature has focused on understanding
how and why the emergence of renewable energy systems are similar or different across
countries (Kohler et al., 2019). Moreover it is concerned about how transition-related
innovation, technology and knowledge “travel” across geographies beyond the places
from where they originated (Kohler et al., 2019, p.14). While technology transfer
evidently contributes to sustainable energy pathways in developing countries, the
application of it is markedly probed by contextual conditions, which can either enable
or constrain the development and diffusion of the transferred technology (Jolly et al.,

2012; Kohler et al., 2019). This study demonstrates that in this process the technology-
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context interaction in developing countries needs to be studied by paying heed to

influencing contextual elements on the transition process.

Empirically the study is situated within the technology-centred technological
innovation systems (TIS) literature, which conceptualises transition by looking at how
new technologies contribute to a broader transition process (Truffer & Coenen, 2012).
Technological innovation or technology development through the lens of TIS looks at
the non-linear, systemic, interactive, and evolutionary character of the innovation
process brought out through the core elements of innovation systems - actors,
networks, and institutions, and their internal functions (Bergek et al., 2008a; Binz et
al., 2016; Hekkert et al., 2007; Markard & Truffer, 2008). A TIS framework looks at
how technology development for sustainability transition is shaped through
interactions by social, economic, and political factors and also how these factors are in
turn reconditioned by the technologies and technology systems (Rip & Kemp, 1998).
While acknowledging that a technology-centred perspective to transition is seen as
more appropriate to study transition in developing countries, it is also necessary to
concede that the TIS configuration is under-developed for suitable application within

developing country context (Bergek et al., 2015).

TIS highlights that technology, network of actors, and institutions are crucial elements
for technology development in context® (Bergek et al., 2015). While the diffusion and
utilisation of technology in the transition process is enabled through the interaction
between these different elements (Bergek et al., 2008a; Markard, 2020), the
“technologies-in-context” for transition also needs to be viewed relationally to the
context (Rammert, 1997, p.176), and necessarily reconfigured in relation to the
elements emerging through the contextual particularities (Gault, 2010; Ghosh et al.,
2021). However, these elements are not supported by a home-grown coherent
framework that incorporates the contextual particularities to better understand these

elements in shaping TIS-context interaction in transitions (Bergek et al., 2015; Edsand,

® In this dissertation, I regard context as a particular setting moulded by specific political, economic,

social, cultural, and environmental elements; hence, the context is embedded within these complexities.
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2019; Hansen et al., 2018). Recent contributions stress the importance of approaching
technology-context interaction by allowing absorption of contextual particularities in
innovation studies and transition processes to facilitate the delivery of responsible
transition (Haselip et al., 2011; Rahmani et al., 2022). Coping with this gap, this
dissertation proffers an analytical framework with a context-sensitive perspective to
these elements viewed through networks, discourse, and materiality to enable a

responsible transition.

GeoST literature acknowledges the centrality of network element comprising multiple
actors involved in reproducing, maintaining, and transforming the system elements
during the transition process (Geels, 2002; Geels et al., 2004). Scholars have cast much
light on the roles and contributions of formal actors, actor networks, or multi-actor
interactions brought into effect by technology manufacturers, suppliers, vendors,
research institutes, public authorities, non-governmental organisations (NGOs), and
civil society (Markard, 2020). However, by keeping the focus on (a) dynamic
interaction between these different kinds of actors at the system level, and on (b)
understanding how strategies, resources, and capabilities of individuals, firms, and
other organisations impact and influence transformative processes (Farla et al., 2012),
the literature has paid inadequate attention to the role and contributions of informal
networks in the transition process. The contribution of informal networks is primarily
voluntary and inconspicuous (Martin et al, 2018) yet influential in transition especially

so in developing countries.

The literature has addressed the influencing effect of discourse in technology
development and diffusion (Komendantova & Neumueller, 2020; Mohan & Topp,
2018). Institutional variations across space, including rules, laws, regulations, as well
as norms, and values, have partly resulted in spatial variations in transitional processes
(Hansen & Coenen, 2015). Informal institutions and practices, that permeates every
institution in the global South contexts, demand a deeper understanding of their
nature and workings, as they consistently negotiate with formally enacted rules in a
complex transition agenda (Ghosh et al., 2021). Comprehending the different
stakeholder narratives to appreciate the formal and informal institutions and practices

becomes inevitable in studying transitions in these contexts.
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Despite the fact that transition is first and foremost about technology shift, very little
attention has been paid to materiality in literature by viewing technology merely as an
end product of transition. The GeoST literature, while concerned about how transition-
related technology travels to other contexts (Kohler et al., 2019), pays less attention to
contextualising technology, i.e., how materiality enables, shapes and hinders
technology transition (De Hoop et al., 2016). Enabling responsible transition involves
paying attention to the context-related materiality to technology (relational

materiality) and implementing context-relevant changes to the technology.

Placing the above mentioned rationale empirically, the dissertation argues that the
core elements of transition need adjustment to effectively accomplish energy transition
in developing countries. The dissertation finds that GeoST literature needs to also pay
closer attention to the role of informal networks, narratives, and relational materiality
to assess how transitions play out in such settings. The dissertation presents evidence
of the three central Sri Lankan context-related impacting conditions. These are
informal networks presented by way of diaspora dynamics, discourses by way of
narratives in play, and relational materiality by way of context adjusted technologies
highlighting them as influential determinants in the transition process (or the lack
thereof) in Sri Lanka. The research findings presented through three articles, allowed

me to address the following research questions (RQ):

1. What contextual conditions influence sustainable energy transition processes
linked to implementation of RETs in Sri Lanka?
2. How does this study inform the GeoST literature in developing countries?

3. In what way can the study stimulate policy scaling up of RETs in Sri Lanka?

1.3 Overview of the papers

Empirical evidence gathered by means of a qualitative study for this dissertation, which
aimed to answer the RQs, has been published, accepted and resubmitted for
publication through three peer-reviewed articles. This section briefly discusses the
content of individual papers in relation to the RQs. This dissertation assesses the
enabling and disabling conditions of technological transition in developing countries

through three context-adjusted elements. Table 1 below summarises the empirical
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focus as well as the key aspect of each RQ against the paper, again highlighting the

three context-relevant elements brought out by each of them.

Paper #1 (Mobilising Diaspora for Sustainability Transition in Global University
Cooperation) investigates how adopting a coupling mechanism in a GIN can be
strengthened through informal networks. The paper empirically presents the Sri
Lankan Tamil diaspora as an example of a global informal network that informs and
contributes to the wider literature with its driver effect on the Sri Lankan energy
transition, playing a crucial role in levelling-up this developing country by attempting
to systematically, though gradually, address its innovation poverty and capacity
deficiency. The paper demonstrates that the coupling mechanism can be strengthened

through informal networks and adds disapora’s contribution to GeoST literature.

Paper #2 (Determinants of responsible innovation for sustainability transition in a
developing country: Contested narratives for transition in the Sri Lankan power
sector) investigates how contextual understandings of RI are discursively constructed
and how such understandings enable or constrain sustainable energy pathways in
developing countries. The paper identifies three broadly categorised key stakeholder
narratives, each with its own perceived understanding of sustainable and responsible
transition, as a means of grasping these contextual perceptions. These contested key
narratives greatly determine the country’s energy pathway by way of swaying the
negotiation between the formal and informal institutions and practices. In this paper,
the narratives in play are viewed as barrier for effective application of transition
policies, and the paper informs wider literature that understanding and absorbing

prevalent narratives is a necessary bridge to link sustainability transition with RI.

Paper #3, (The geography of sustainability transition and materiality: The grid-tied
solar photovoltaic technology in Sri Lanka) explores the role of materiality in the
transition process. It highlights that the GeoST literature has granted less attention to
materiality and emphasises the need to pay closer attention to the determinant role of
materiality. In doing so, this paper brings the relational dimension to the fore as key to
understanding how globally regarded footloose technology also needs to be
contextualised in relation to its material and immaterial relations. The paper presents

empirical evidence through the grid-tied solar PV implementation, including floating
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solar PV (FPV) in Sri Lanka. While materiality, is seen as a barrier in the transition
process unless the technology is contextualised, the case also highlights that the
process itself is a driver towards innovation (from within) in bringing a context-

relevant technology.

1.4 The structure of the dissertation

The structure of the dissertation is as follows. Section 2 presents the theoretical
framework of the research. In this section, the key precepts of transition studies are
first presented, in which this dissertation is theoretically situated. This is followed by
discussion on the GeoST in developing countries and where the analytical basis of the
dissertation is placed, including discussions on the fundamentals of TIS and the need
for adjustments of TIS elements when empirically applied in geographical contexts.
Section 3 discusses the methodology and methods used to answer the RQs of the
dissertation. Section 4 presents the empirical context of the different cases, as well as
additional information to sustain the empirical facts that broaden the understanding
of the separate cases. This section focuses on the Sri Lankan context and its power
sector, both of which are relevant to all three papers. It also describes the emergence
and establishment of HVL-UoJ collaboration, not only because of its relevance to Paper
#1 and #3, but also importantly because this PhD position came into being as part of
this collaborative project. Lastly, the Sri Lankan diaspora is presented in this section
to understand the essence of and relevance to Paper #1. Section 5 presents a more
detailed discussion in relation to theoretical, empirical and analytical basis for each
paper, and the findings that contributed towards answering the RQs as well as their
contribution to literature. Section 6 concludes by answering the RQs of the dissertation
and apprising the limitation of the research. Full version of the papers, the interview

guide and information sheet follow the conclusion section of the dissertation.
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RQ1: RQ2: RQ3:
Paper Empirical focus Contextual Informs Impact on RETs
conditions GeoST in Sri Lanka
#1:
Nagarajah, N. & Flgysand, A. Mobilising Diaspora for | Global university- Sri Lankan Tamil | Informal Driver
Sustainability Transition in Globa.l Urpyersﬁy Coqperatlon. university cooperation | diaspora networks
Accepted as a book chapter for Universities and their places:
Reflections on the work of Paul Benneworth (March 2023) (GUC) between HVL-
UoJ
#2:
Nagarajah, N. 2022. Determinants of responsible innovation The power sector in Sri | Narratives in play: Narratives in Barrier
for sustainability transition in a developing country: Contested | Lanka Policymaker-centric, play
narratives for transition in the Sri Lankan power sector. Norsk rofessional-centric and
Geografisk Tidsskrift-Norwegian Journal of Geography, 1-12 P
investor-centric
#3:
Nagarajah, N. The geography of sustainability transition and | Grid-tied solar PV Natural material Relational Driver and barrier
materiality: The grid-tied solar photovoltaic technology in Sri implementation in Sri | requirement (land and materiality

Lanka. Resubmitted to Regional Studies, Regional Science
(May 2023)

Lanka including FPV

water) for technology

development

Table 1: The papers in which the dissertation is founded, their empirical focus and their engagement with the RQs
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2. Theoretical framework
2.1 Transition studies

The foundation for this dissertation is based on the principles and fundamentals of
transition studies (Bergek et al., 2008a; Coenen et al., 2012; Geels, 2002; Rip & Kemp,
1998). Transition studies is a broad field that is based on system thinking and
underscores the interrelatedness of social, technical, institutional, and political factors,
as well as issues related to path-dependency, system lock-in, and conflicts among
varied actors (Markard, 2018). It highlights the reality that most established sectors
such as energy need a fundamental change in order to become sustainable in the long
run (Markard, 2018; Markard et al., 2012). Energy transition scholars state that
conceptualising the technological transition from carbon-intense energy system to
low-carbon energy system is not just about the technological shift from fossil fuel-
based technology to renewables. They recognise that energy transition is a wider,
inclusive process that needs to take into account and absorb the effects of social factors
and changes, cultural meaning and symbolic values attached to the technology,
emerging changes in user practices, regulations, industrial networks, infrastructure,
discourses, and institutions (Geels, 2002; Geels et al., 2008). To simplify, Grin et al.
(2010, p.12) explain that the socio-technical perspective of transition is “based on a
contextual understanding of technology”, indicating that transition is not just about a
technology shift, such as the material and infrastructure of transition, but also involves
interconnection and interdependence between heterogenous elements, such as actors,
physical artifacts, organisations, institutions, natural resources, scientific elements,
and legislative artifacts. Rip and Kemp (1998, p.330) describe this as a “configuration

that works”.

2.1.1 Conceptualising transitions

Transition studies comprise multiple theoretical frameworks, each focusing on
different aspects and stages of transformation to analyse sustainability transitions. The
popular guiding framework has been the multilevel perspective (MLP) approach to
socio-technical transitions (Geels, 2002; Rip & Kemp, 1998) followed by the TIS
(Bergek et al., 2008a; Hekkert et al., 2007). While MLP investigates broader transition

process at an abstract level, TIS focuses on the prospects and dynamics of a particular
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technology that has the potential to contribute to far-reaching changes (Markard &
Truffer, 2008). Though a detailed discussion on MLP approach is beyond the scope of
this dissertation, the dissertation delves into the conceptualisation of how a transition
towards sustainability unfolds, and where MLP has been acknowledged to be
successful. The MLP (Geels, 2002; Rip & Kemp, 1998) was developed to understand
how the transition towards sustainability, whether successful or attempted, occurs
through the interaction between three conceptual levels, namely landscape level, socio-

technical regime level, and niche level.

Landscape (macro-level) represents the wider external setting of the economic,
physical and political environment beyond the direct control of the actors (niche and
regime) within the system. These external influencing catalysts affect the
sociotechnical development and determine deep structural trends that are difficult to
alter (Geels, 2002, 2004, 2005). Changes at the landscape level can occur gradually
(over decades) or through short-term shocks (Geels & Schot, 2007; Grin et al., 2010;
Sorrell, 2018). These changes can exert pressure and influence the regime (meso-level)
and niche (micro-level) functions. Factors influencing the landscape are heterogeneous
and include “oil prices, economic growth, wars, emigration, broad political coalition,
cultural and normative values, environmental problems” (Geels, 2002, p.1260) and

corruption (Hansen et al., 2018; Lachman, 2012).

The socio-technical regime, which is the central of the three conceptual levels, is
described as the established infrastructure and institutions that influence the
technological trajectories and their stability (Geels, 2005). A regime is defined as
consisting of “scientific knowledges, engineering practices, production process
technologies, product characteristics, skills and procedures, and institutions and
infrastructures that make up the totality of a technology” (Kemp et al., 2001, p.272).
There are three interlinked dimensions to the regime which are (i) networks of actors
and social groups, (ii) regulative, normative and cognitive rules that guide the
activities, and (iii) material and technical elements (Geels, 2004). Innovation that
takes place at the regime level needs to be incremental and needs to reinforce the
existing technological trajectory. That way, the regime, incorporating incrementally
brought out innovation, becomes stabilised and path-dependent. This is due to the

lock-in caused by the economies of scale, sunk investments on equipment,
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infrastructure and competencies, vested interests, institutional commitments, shared
beliefs and discourses, and the entrenched norms and practices of different actors
within the system (Unruh, 2000). Additionally, consumer lifestyles and preferences
may have become accustomed to the existing technical system (Geels, 2011). The
stabilised and path-dependent regime resists change and makes it hard for an

alternative system to compete.

The alternatives emerge in a niche, which constantly challenges the socio-technical
regime. The niche materialises within spaces where experiments take place and radical
innovations emerge within a protected environment (Geels, 2005). The niche provides
a learning space and also functions as “incubation rooms”, protecting novelties from
the structural pressures of the incumbent regime (Geels & Schot, 2007, p.400). It also
improves novelties’ performance by articulating policies, establishing networks,
offering a socio-cultural environment, and letting the novelty mature and stabilise the
configuration (Sorrell, 2018). These protected environments can be research and
development (R&D) laboratories or demonstration projects (DP) (Geels, 2011). The
niche then has the potential to breakthrough and hence to challenge and replace the
incumbent regime (Sorrell, 2018). However, under an existing strong and stable socio-
technical regime, radical innovations will have a hard time diffusing beyond niche
level, and radical innovation will only achieve breakthrough when the socio-technical

regimes become weak and/or unstable (Markard & Truffer, 2008).

Although MLP has been successful in this conceptualisation of transitions, it has
received criticism for its difficulty in empirically operationalising these conceptual
levels (Berkhout et al., 2004; Geels, 2011). Additionally, it has been criticised for
neglecting the role of places and spatial scales in the transition process (Coenen et al.,
2012; Smith et al., 2010). A comprehensive understanding of the influence of such
place-based conditions in transition becomes imperative when studying transitions in
different geographies such as developing countries (Binz et al., 2020; Kohler et al.,
2019). This requisite necessitates positioning such transition studies within the GeoST
literature. Therefore, the analytical focus of this dissertation, which is based on a

developing country, places it within the GeoST literature.
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2.2 Geography of sustainability transitions in developing countries

Despite transition being a global process, transition studies and innovation studies
scholars have traditionally focused effort on academic debates and research in the
realisation of sustainable futures in the global North (Ghosh et al., 2021; Kohler et al.,
2019). Nevertheless, there has been a growing body of work focusing on transitions
and innovations in the global South in recent times (Cantarero, 2020; Edsand, 2017a;
Hansen et al., 2018). This growing body of work suggests that the way sustainability
transitions unfold and are governed in developing countries are likely to differ from
developed countries (Lundvall et al., 2009; Wieczorek, 2018). Furthermore, scholars
also highlight the complexity in applying existing sustainability transition theories and
concepts within developing countries, indicating the limited explanatory power due to
fundamental contextual differences in social, political, economic, and ecological
elements (Furlong, 2014; Ghosh et al., 2021; Hansen et al., 2018; Kohler et al., 2019;
Lachman, 2012; Ramos-Mejia et al., 2018). The GeoST, in a recent addition to the
theorising of transition, emphasises the need to place greater sensitivity on scale and
place-based factors in shaping transitions (Binz et al., 2020). The context or places are
constituted by the relations between actors, materials, institutions, cultures, histories,
and structures (Binz et al., 2020; Pierce et al., 2011). These contextual particularities,
unique to specific geographies, influence and determine the energy transition process
greatly (Wieczorek, 2018) and have to be approached differently. For instance,
innovation is widely acknowledged as the key attribute towards sustainability
transition. However, this Western notion of innovation may not be understood from
the same system perspective in developing countries (Berkhout et al., 2011; Hansen et
al., 2018). In developing countries, the term innovation is generally associated with
less formalised low-technology innovation or improvisation through the utilisation of
local assets and indigenous knowledge systems, which are situated outside of R&D
laboratories, or viewed as “imitative innovation” where the transferred technology is
tailored for adaptation to local needs (Barnard & Chaminade, 2017, p.4; see also
Hansen et al., 2018; Jeffrey & Young, 2014; Lema et al., 2021; Prabhu & Jain, 2015).
This adaptation may only be enabled by being cognisant of the ground realities of the

recipient country.
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The GeoST has primarily focused on understanding how and why transition are
different or similar across geographies. This is emphasised by examining how placed-
based factors enable or constrain the transition process towards sustainability, and
how transition-related innovations, knowledge and technology related to transitions
travel across places (Hansen & Coenen, 2015; Kohler et al., 2019). However, the GeoST
literature has insufficient concepts related to the interaction between technology and
contexts (Bergek et al., 2015) necessary to understand and engage in responsible
transition. In this circumstance, empirical application of adjusted TIS is likely to help
better capture these contextual interactions to technology and understand technology

development and diffusion in developing countries.

2.3 Technological innovation system (TIS)

TIS, a technology-centred framework that focuses on technology-specific factors, has
been largely applied for RETs, but with limited application in developing countries
(Bergek et al., 2015; Gosens & Lu, 2013; Markard et al., 2012). This technology-centred
framework focuses on (a) understanding how the innovation system around a
particular technology, be it mature or emergent, functions, and (b) the diffusion of new
and radical innovation (Bergek et al., 2015; Bergek et al., 2008a; Hekkert et al., 2007;
Markard & Truffer, 2008). In transition studies, the TIS framework is often used for
understanding the complex nature of the emergence and growth of new industries by
way of analysing the obstacles to the processes, and subsequently translating them into
intervention and policy strategies (Bergek et al., 2015). Although viewed through a
system perspective that suggests collective and collaborative action, the TIS is
primarily an analytical construct used to better conceptualise and understand system
dynamics and performance (Bergek et al., 2008a). TIS is also about the technology’s
interaction with the prevalent system in which the technology is embedded (Hekkert
et al., 2007). Markard and Truffer (2008, p.611) define TIS as “a set of networks of
actors and institutions that jointly interact in a specific technological field and
contribute to the generation, diffusion and utilisation of variants of a new technology

and/or a new product”.

Thus, TIS is shaped by actors, networks, and institutions (Markard & Truffer, 2008).

Actors refer to individuals and different kinds of organisations such as firms,
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technology manufacturers, suppliers, vendors, universities, research institutes,
associations, public authorities and NGOs (Hellsmark & Jacobsson, 2009; Markard,
2020). Networks refers to both formal and informal networks which are associated
with inter-organisational networks for knowledge exchange (e.g., user-supplier and
university-industry) as well as formal alliances and advocacy coalitions (Bergek et al.,
2008a; Markard, 2020). While formal networks are easily recognised, informal
networks will need to be identified through experts or other actors, or through
collaboration projects such as joint university-industry projects (Bergek et al., 2008a).
Institutions are, and represent, the formal and informal “sets of common habits,
routines, established practices, rules, or laws that regulate the relations and
interactions between individuals and groups” (Edquist & Johnson, 1997, p.46).
Whereas the formal institutions refer to laws, regulations and rights, informal
institutions refer to the societal code of conduct, traditions, taboos and customs
(North, 1991). In general, and for effectiveness, the institutions need to be aligned with
the functional needs of the new technology (Bergek et al., 2008b; Hellsmark &
Jacobsson, 2009). It is to be acknowledged that these components of a TIS are not
exclusively dedicated to a particular technology, but these components contribute to
the innovation process and progress, either by obstructing or promoting the technology

(Bergek et al., 2008a).

A TIS goes through two main stages of development: a formative stage and a growth
stage (Negro et al., 2007). In the formative stage, various components are needed for
development, diffusion, and utilisation of the TIS to emerge, including the formation
of networks, institutional alignment, and knowledge accumulation (Bergek et al.,
2008b; Negro et al., 2007). The system faces a high level of uncertainty at this stage,
which may be due to the fluidity of the emerging technology or weak or absent
technological and institutional structures necessary to support it (Suurs et al., 2010).
In the formative stage, the networks may also be underdeveloped, and/or informal,
and the TIS-specific institutions may be non-existent (Bergek et al., 2008a). Hellsmark
and Jacobsson (2009, p.5599) highlight that formative stage is characterised “by a
build-up of an embryonic structure” involving the accumulation of knowledge and
artefacts, entry of firms and other organisations, formation of networks, and
institutional alignment. Describing the formative stage Bergek et al. (2008a, p.419)

states that “constituent elements of the new TIS begin to be put into place, involving
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entry of some firms and other organisations, the beginning of an institutional
alignment and formation of networks. A rudimentary structure is formed [in the

formative stage]”

Once the essential TIS structural components (actors, networks, institutions) are in
place, and positive and negative feedback loops are established between these different
components, TIS progresses from formative stage to growth stage (Bergek at al.,
2008b; Edsand, 2017a). A stable positive feedback process can make the system
“increasingly self-sustained” and consequently allow the TIS to become a mature and
a stable structure able to withstand external pressure (Bergek et al., 2008b, p.577). It
eventually becomes rigid and path-dependent (Markard, 2020). This stage is described
by Bergek et al. (2008a, p.420) as “system expansion and large-scale technology
diffusion through the formation of bridging markets and subsequently mass markets”
Scholars further highlight the need to move beyond merely analysing the components
of a system and to focus on the emergent properties and the interplay between actors,
networks, and institutions which have a direct or immediate impact on the
development, diffusion, and use of the new technology (i.e., to move from a structural
focus to process focus) (Bergek et al., 2008a; Hekkert et al., 2007). To analyse these
interplays or TIS performance, scholars have suggested a set of key processes to be
used as indicators, which they term TIS functions (Bergek et al., 2008a; Bergek at al.,
2008b; Hekkert et al., 2007; Jacobsson & Bergek, 2011). Jacobsson and Johnson
(2000) define TIS system function as “a contribution of a component or a set of

components to a system’s performance” (cited in Negro et al., 2007, p.927).

The structure and functions of TIS are intertwined and mutually influential. The TIS
performance analysis tool consists of seven key system functions” that enable the
characterisation of the innovation system by separately analysing its strengths, and
weaknesses of the underlying processes (Bergek et al., 2015). These functions assess

the innovation system to derive policy recommendations for supporting the

7 The functions of TIS framework pay less attention to the external surrounding contexts as they do not
affect the TIS-internal processes (Bergek et al., 2015). This dissertation focuses on the influences of
contextual factors on technology-context interaction that greatly impacts technology development in a

developing country.
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development of a technology. The seven TIS functions include (i) entrepreneurial
activities, (ii) knowledge development, (iii) knowledge diffusion, (iv) guidance of
search, (v) market formation, (vi) resource mobilisation, and (vii) creation of

legitimacy (Hekkert et al., 2007).

While the TIS framework offers effective inbuilt mechanisms to identify the blocking
and promoting factors for sustainable transition, it has been criticised for being too
inward looking and not paying enough attention to the contextual factors or TIS’s
external environment (Markard & Truffer, 2008; Smith & Raven, 2012). As the system
functions do not pay attention to the external dynamics of the surrounding context
(Bergek et al., 2015), a boundary is formed between the innovation system and its
environment for the purpose of analysing geographical factors, technological fields,
product areas, and activities (Coenen & Loépez, 2010). This situation allows the
framework to only consider endogenous blocking mechanisms within the TIS
boundary while ignoring those outside it. However as every innovation system is placed
within a context, attention to the influence of the external environment becomes vital
in the growth of the TIS (Asheim & Coenen, 2005; Coenen & Lopez, 2010). Put
differently, Gault (2010, p.104) points that “innovation is constrained or advanced by
the cultural, geographical, and legislative and regulatory environment in which it

happens”.

Another limitation of the TIS framework is its lack of attention to the spatial dimension
of the wider research agenda on the geography of transition (Coenen et al., 2012;
Markard et al., 2015). Although the TISs are said to consist of geographical dimensions
(Bergek et al., 2008a), the TIS analysis is largely focused on a selected technology in a
selected country, and foreign or global influences are often neglected in the analysis,
which may be significant for policy interventions (Binz et al., 2014; Markard et al.,
2015). This becomes especially significant for developing countries, where transitions
are spurred from transnational reliance and technology transfers. The TIS framework
has been developed for and mainly applied in developed countries (Edsand, 2017b). As
such, TIS development will differ significantly in developing countries due to their
differing structural, institutional and place-based conditions. Coenen et al. (2012) state
that TIS’s neglect on interdependencies on spatial contexts leads to oversimplified

conclusions. The transfer and application of an unchanged framework to a different
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context from which it was originally developed will undoubtedly affect its effective

application (Blum et al., 2015; Markard et al., 2015).

Edsand (2019) informs that TIS analysis of RETs in developing countries is still in its
formative stage due to the influences of exogenous contextual factors, which limit its
progress to a growth stage. However, application of TIS in developing country contexts
are also emerging (Edsand, 2017a, 2019; Esmailzadeh et al., 2020; Kebede & Mitsufuji,
2017; Tigabu, 2017; Tigabu et al., 2015). These dynamic analyses have received much
attention and focus on the functions and processes of the innovation system. For
instance, the studies argue for a modified set of indicators for developing countries
(Esmailzadeh et al., 2020; Kebede & Mitsufuji, 2017), or the inclusion of wider
contextual factors by way of an extended TIS function approach to be applicable to
developing countries that focuses on the diffusion of new technologies (Edsand, 2017a,
2019). However, ambiguity remains regarding how the TIS needs to be re-configured
in a manner that engages with RET development in developing countries. This needs
to take into account their local-global linkage and contemporary contextual realities in

a way that would enable a responsible transition.

Dealing with contextual realities and challenges necessitates new ways of doing
research and bringing out innovation in order to allow proper embedding of
technological advances in society at large in a responsible manner. The RI (Stilgoe et
al., 2013) discourse highlights the need (a) to anticipate and to foresee the potential
risks and public concerns, (b) to ensure reflexivity by innovator’s role in and
responsibility for society, (c) to ensure inclusiveness for legitimisation and public
acceptance, and (d) for responsiveness to stakeholder concerns to ensure that
contextual particularities are absorbed (De Hoop et al., 2016). These RI identified
attributes to research and innovation do influence the technology trajectory when
introducing and absorbing a RET into a context. This dissertation shows that TIS
elements need to be adjusted when analysing energy transitions in developing
countries. In light of the above observations and to ensure that transition is
accomplished in a responsible way, this dissertation provides an analytical framework
interlinking networks, discourse, and materiality to assess how transitions play out in

such settings (Figure 1). While these elements influence the RET development in a
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developing country, these elements are interdependent and hence the transition

pathway eventually is determined by the interplay between them.

Theoretical Transition studies

Empirical “

Technology-Context ‘
Discourse
\V Context

Materiality

Figure 1: TIS-adjusted analytical framework to RET
in a developing country

2.3.1 Networks

Networks play a key role in knowledge transfer between countries with unequal
knowledge bases, especially from developed countries to developing countries. While
actors are characterised by their capabilities, type, and scale and numbers, networks
are found within and “between sectors, and constituting of local-global relations”
(Asheim et al., 2019, p.71). Literature on innovation systems looks at different
territorial system networks for building, exchanging, and recombining knowledge for
industry development in developed countries, in the form of regional innovation
system (Asheim et al., 2019; Asheim et al., 2011), and national innovation system
(Lundvall, 1985, 1992). The access to, and availability of, global innovation system
(GIS) (Binz & Truffer, 2017) emphasises the increasing importance of international
linkages to the innovation process. Scholars suggest that, regarding novelty, “local and
regional networking are associated with incremental innovation while global linkages
tend to lead to more radical innovations” due to the fact that local and regional
networking provides similar knowledge, and global networks provide access to new
knowledge (Grillitsch & Chaminade, 2018, p. 2280). The GIS literature also informs us
that the performance of a system in relation to developing and diffusing innovation
depends not only on the subsystems, but importantly also on establishing structural

couplings regionally, nationally, or globally through various actors, actor networks,
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and institutions (Binz & Truffer, 2017). Thus, it is crucial for countries with poor or
inadequate knowledge bases to establish coupling mechanisms with global knowledge
networks to facilitate, exchange and recombine resources that are not locally available
or scarce. This innovation collaboration and the collaborative linkages involve a two-
way exchange of knowledge between independent organisations located in different
countries and which have the capacity to transfer and receive complex knowledge
(Ebersberger & Herstad, 2011; Herstad & Ebersberger, 2015; Martin et al., 2018).
Developing countries can benefit from networking in international scientific meetings,
collaborative projects, and links between universities that can transfer knowledge to
domestic firms and universities (Cirera & Maloney, 2017). The innovative process
greatly benefits from GIN, which is considered crucial, particularly for contexts with
limited or lack of local knowledge resources (Grillitsch & Chaminade, 2018). GIN refers
to the globally organised network of collaborative interactions between different
organisations (firms or non-firms) engaged in knowledge production that is related to
and leading to innovations (Chaminade, 2009). To tap into GIN, countries, in
particular developing countries, need to garner transnational cooperation and need to
build exogenous linkages with a variety of globally distributed knowledge networks and
actors. Such linkages will allow and facilitate users to acquire new knowledge, to
upgrade their knowledge-base, and to apply the acquired knowledge in their regions in
order to advance their own domestic capabilities and knowledge sharing (Asheim &
Vang, 2006). Establishing these coupling mechanisms through GIN and other
networks can be either internal or external (networks of organisations in different
countries performing different functions), and the linkages between actors within
networks can be either formal or informal (Chaminade, 2009). While the role of formal
networks for transnational linkages (Berkhout et al., 2010; Kim, 2019; Marquardt,
2015; Wieczorek et al., 2015) is easier to identify, it is harder and challenging to analyse
the interaction taking place within informal networks (Chaminade, 2009). Martin et
al. (2018) classify the informal networks that provide access to global knowledge
sources as (i) labour mobility, (ii) temporal professional gathering, (iii) online

platforms and virtual communities, and (iv) personally embedded networks.

Knowledge transfer through skilled labour mobility is effected by cross border
movements of scientists, who contribute to the transfer and growth of academic

knowledge both at the local and global level (Asheim et al., 2019; Trippl, 2013). This
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international knowledge flow through skilled labour mobility tends to be
multidirectional in nature, sharing the benefits of skilled migration between sending
and receiving countries or regions (Trippl, 2013). It is assumed that the country that
sends skilled labour will benefit from the return of the said labour after acquiring
highly qualified knowledge. However, the sending countries will still likely benefit from
the unreturned skill labour (Ackers, 2005; Gill, 2005; Trippl, 2013). This is because of
persisting emotional and professional linkages that the skilled labour maintains with
their home country. One such example is that of the diaspora network of skilled people
who have dispersed globally but who continue to maintain and transfer knowledge via
informal networks to their home countries (Gill, 2005). The diaspora is a category of
people uprooted from the same country where they were born and living in one or more

foreign countries (Safran, 1991).

The focus on networks in TIS literature is on establishing linkages and interactions for
the advancement of knowledge, skills, and innovation. In this respect, Larner (2015)
informs that the diasporic academics have begun to play more explicit institutional
roles in the creation of global knowledge networks through informal networks that
work above and beyond individual institutional affiliation. In this dissertation, I add
diaspora as a potentially effective, context knowledge-holding informal network
among the portals of global knowledge transfer, knowledge recombining, and

innovation process.

2.3.2 Discourse

A comprehensive understanding of the prevalent regime is central to innovation and
transition studies to achieve the shift from the dominant regime to another (Geels et
al., 2004; Rip & Kemp, 1998; Rotmans & Loorbach, 2010). Regimes are constructed by
long-term coalition of actors such as politicians, businesses, or citizens, who (i) share
a set of formal and informal rules that guide their decisions and actions, and who (ii)
have a collective knowledge and a vision towards the future (Hermans et al., 2010).
Accordingly, narratives that emerge from these key stakeholders become an important
dimension of a country’s energy transition mission. Being cognisant of narratives is
therefore essential to make sense of the stability and changing energy system and
related practices (Buschmann & Oels, 2019; Isoaho & Karhunmaa, 2019). Cognisance

of narratives is also necessary for framing energy policy and solutions to problems
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(Scrase & Ockwell, 2010) and consequently policy development. Policies are developed
around dominant narratives as they become interlocked within a particular set of
processes, technologies, system boundaries, intervention mechanisms, and socio-
economic arrangements (Leach et al., 2010; Mohan & Topp, 2018). They marginalise
alternative narratives and mechanisms. Geels (2014) suggests that identifying
problems, advancing solutions to the problems, and providing rationale for actions at
speed are part of discursive strategies by (powerful) actors to advance their interests
and resist fundamental regime change. Research on environment and development
issues has demonstrated that dominating narratives later get implemented as polices
and laws which are not comprehended fully at the local level (Adger et al., 2001;

Benjaminsen & Overa, 2011; Poudel, 2018).

Energy transition towards sustainability is a contested subject. The decision-making
process in transitioning towards sustainable solutions and implementing policies at
different levels of governance is greatly influenced by diverse stakeholder groups who
hold different perspectives, aims and views (Komendantova, 2021). In developing
countries, infrastructure, institutions, and policies are less established or weak, and
the reliance on informal arrangements, institutions and practices is substantial
(Kraemer-Mbula & Wamae, 2010; Wieczorek, 2018). Narratives of different
stakeholders, informal practices, informal institutions, formal institutions, and how
they communicate with each other hence become discourse-related determinant

factors in this contested subject.

The specific contextual aspects or social phenomena are mediated through discourses,
leading to different meanings rather than leading to a single or fixed meaning (Rear,
2013). These meanings are brought about by different perspectives of different groups
consisting of social actors or organisations (Fairclough, 2013). These emerge through
talks and discussions on specific contemporary aspects based on the cultural and
political context, leading to an intended meaning (Jorgensen & Phillips, 2002; Poudel
& Aase, 2015). Discourse may thus turn into or may be seen as an attempt to fix a web
of meanings within a particular domain (Laclau & Mouffe, 2014), such as of energy
transition. These occurring aspects can “be small or large and the understanding of it
may be shared by a small or large group of people on a local, national, international or

global scale” (Adger et al., 2001, p.683). Dryzek (1997, p.8) views discourse as,
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a shared way of apprehending the world. Embedded in language it enables
subscribers to interpret bits of information and put them together into coherent
stories or accounts. Each discourse rests on assumptions, judgements and
contentions that provide the basic term for analysis, debates, agreements and

disagreements.

While discourse offers a shared meaning of a phenomenon, narratives constitute
stories on particular issues within the discourses (Haarstad & Flgysand, 2007). What
different stakeholders and institutions generate and reflect in these general discourses
about the phenomena is reflected through the narratives, which together build these
discourses. The narrative is increasingly seen being used and preferred in energy and
climate research and policy (Moezzi et al., 2017; Mohan & Topp, 2018). They play a
significant role in the emergence and (de)legitimisation of new industries (Nilsen &
Njos, 2022). In such processes, the hegemonic narratives gain traction with their

underlying power relations (Flgysand & Jakobsen, 2017).

Narratives are discursive practices generally used by people to construct meanings and
realities from fragmented observations (McComas & Shanahan, 1999). These
encapsulate ideas that ultimately influence behaviour, shape culture and become
embedded in institutions (Schreurs, 2020). Narratives are created and employed by
individuals, groups, or nations to interpret and understand the social, cultural,
economic and political realities around them (Patterson & Monroe, 1998). They
influence the perceptions of “what we see and think about, how we see things, and how
we behave” (Schreurs, 2020, p.113). Narratives provide an interpretation or evaluative
commentary on a topic, illustrating what is significant to people about various
practices, ideas and actions (Feldman et al., 2004). Narratives go on to relate a story
with a temporal sequence of events, presenting a problem, its causes and
consequences, and offering arguments for possible solutions (McBeth et al., 2005;
Mohan & Topp, 2018). Narrative become a tool to simplify complex and uncertain
issues and communicate to influence and enable actors to make decisions and suggest
solutions (Roe, 1994). Thus narratives have a clear focus and purpose for policy change,
as they can be strategically designed to influence policy preferences with a stance on
policy issues (Leach et al., 2010; Mohan & Topp, 2018). Leach et al. (2010, p. 371)
highlights,
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Narratives are created and promoted by particular actors, networks and
institutions. They often start with a particular framing of a system and its
dynamics, and suggest particular ways in which these should develop or
transform to bring about a particular set of outcomes. Narratives therefore
suggest and justify particular kinds of action, strategy and intervention. Some
narratives, in turn, come to be supported by institutional and political processes
- governance - so as to define and shape pathways: particular directions in which
interacting social, technological and environmental systems co-evolve over
time. Other narratives, meanwhile, may not become manifest in actual

pathways of intervention and change, remaining marginalised.

Njos et al. (2020) points out that works inspired by the TIS have not given sufficient
attention and focus to narratives. Narratives play a key role in the responsible
(innovation) energy transition process. They shed light on potential risks and
stakeholder concerns, and their absorption within the transition operation is likely to
aid the sustainable transition process through RI practices embodying inclusiveness,
legitimisation, and public acceptance (De Hoop et al., 2016). In this dissertation, I
incorporate narratives in play (Flaysand & Jakobsen, 2017) to reflect the influence of

context-relevant institutions and practices and their influence on RET development.

2.3.3 Materiality

Energy transition in developing countries is tied to technology transfer, as discussed
earlier. Energy transition primarily involves the transfer of and fundamental shift from
one technology to another - the material shift. The material shift presents the tangible
dimension of transition. The GeoST literature (Truffer & Coenen, 2012) is populated
with diverse approaches and expansions to transition and sustainability by going
beyond a technological fix perspective (Kohler et al., 2019). Such advances in energy
transitions are particularly so in relation to the “distribution of different energy-related
activities across a particular space” and “the geographical connections and interactions
between that space and other space” (Bridge et al., 2013, p.333). These diverse
approaches, interactions and activities reflect the intangible dimension of transition.
This expansion in literature resulted from scholars signalling that sustainability
transition is not only about having confidence in “technological fixes for solving

environmental problems” (Truffer & Coenen, 2012, p.4), but also about the need to “go
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beyond a mere diffusion of specific technological fixes” and to pay attention to the
broader perspectives of socio-technical transitions by encompassing institutional
structures, lifestyles, and infrastructures (Truffer, 2012, p.182). Hansen and Coenen
(2015, p.95) further state that “sustainability transitions are geographical processes -
they are not pervasive, but happen in particular places, i.e., actual geographical
locations with a materiality to them”. Yet, materiality has not been granted the same
attention as the intangibles within the GeoST literature, in both theoretical and

analytical terms.

TIS implies innovation (i.e., new technology) as an output of the system (Edquist,
2006; Markard & Truffer, 2008). Different contexts in GeoST offer different potentials
and challenges that certainly influence the progress of innovation and technology
(Jakobsen et al., 2019) and the configuration of technology. Consequently, different
types or configurations of materiality becomes suited or relevant for different contexts.
This lack of contextualisation of technology is prevalent, for instance, in the seminal
work on multi-scaler conceptualisation of innovation systems by Binz and Truffer
(2017). In their illustration for a footloose GIS, they highlight mature solar PV as an
example of standardised valuation. The authors describe “standardized valuation”
where “end-users have relatively undifferentiated preferences” (Binz & Truffer, 2017,
p-1289). Here the solar PV technology is understood as footloose and hence applicable
globally, missing the analytical dimension of contextualising technology.
Contextualising technology becomes crucial, especially to understand transitions in
developing countries, where technologies for energy transitions are not developed or
designed locally, conforming to local contexts, but established technologies are

imported for diffusion and utilisation.

The literature on GeoST presents the role of materiality by representing technology for
transition as merely an end-product of the process. To put it differently, while
emphasising the role of context in transition (Coenen et al., 2012), GeoST has not been
advocating to contextualise technology, even though successful sustainability
transition will necessarily mean contextualisation of technology too. In portraying the
importance of local natural resource endowments for sustainability transitions, Bridge
et al. (2013) and Hansen and Coenen (2015) state that social attachments to natural

materiality/landscape can impede transformations necessary for sustainability
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transition, such as in the case of locating wind turbines. Similarly, the growing evidence
coming from empirical research on the need for contextualising technologies, or at
least highlighting the negative implications on social space and lives as a result viewing
technology, such as solar PV, as footloose (Sanseverino et al., 2021; Silva & Sareen,
2021; Stock, 2022; Taye et al., 2020) apprise the significant role of materiality in

context and the need to not disregard it analytically.

The concept of materiality in the GeoST is both an absolute characteristic (e.g., solar
technology) and a relative one. Relative materiality describes the relational
characteristic of the technology with natural materiality (i.e., land) and with different
but related stakeholders. Though absolute is fixed and unchanging and relational can
be highly dynamic (Bridge et al., 2013), the absolute can change due to the influence of
the relational on the absolute. The interaction between the human and the non-human
environment can and will modify the innovation process consequent upon the relations
that humans and non-humans have with each other, wherein the role of materiality
becomes equally important in enabling, shaping, and blocking innovation process (De
Hoop et al., 2016). The extant literature gives only limited attention to the way absolute
materiality influences different actors and the environment, and vice versa. Similarly,
how transitions are constrained by this energy transition-related materiality is less
acknowledged analytically in the literature. Analytically, materiality in relation to
technology cannot be approached as absolute materiality, but needs to be viewed
through a relational perspective, and due emphasis given to its role in energy
transition. In this dissertation, I present the impacts of relational materiality on

sustainability transition, thereby illustrating their role in GeoST.
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3. Methodology

The three scientific papers that contribute to this article-based dissertation describe
the methodology in concise form, conforming to the requirements and limitations of
the individual publishers. This section, therefore, records a broader account of the
methodology, including information not presented in the three papers. First the
section presents the research setting and the research design. This is followed by details
related to methods used for data collection, ethical considerations, and reflexivity. The
final sub-section presents details of the fieldwork followed by a brief discussion on

reliability and validity of the research.

3.1 Research setting

The research setting pursued for this dissertation is determined by, and reflects, the
RQs as set out in the introduction section (Section 1.2). To identify and comprehend
the nature and extent of the influence of contextual conditions and factors on
sustainable energy transition, it is necessary to appreciate ground level realities and
involve different stakeholders to obtain prevalent perspectives, narratives, and
practices related to empirical realities within the Sri Lankan electricity sector. The
research setting of this dissertation, therefore, largely rests on the narratives of the
stakeholders of diverse categories linked to the electricity sector and/or its endeavours
to achieve sustainable energy transition. Narratives-rooted data cannot be quantified
but need to be interpreted and analysed qualitatively. Consequently, this empirical

study sits broadly within the qualitative research setting.

This dissertation is inspired by action research, addressing a real-world situation
through abductive reasoning. Action research is a participatory process that deals with
a real-world problem or situation, and the process involves improving or changing the
existing situation while also generating knowledge through those actions and using
such knowledge for further improvements or change (Burns, 2009; Greenwood, 2007;
Vasstregm et al., 2008; Yorks, 2009). It combines theory and action leading to a cyclical
and iterative exercise of co-generative knowledge creation by way of action, research,
reflection, and action again (Coghlan & Brydon-Miller, 2014; Greenwood, 2007; Lune
& Berg, 2017). Action research thus consists of a dual goal of resolving a specific

problem which is of value to the people the researcher(s) is collaborating with, and

44



simultaneously contributing to theoretical knowledge of value to a research community
(Mathiassen et al., 2012; O’Brien, 1998). An important part of action research relates
to that of abductive reasoning, which is neither inductive or deductive but a pragmatic
perspective, whereby the researcher seeks to choose the best explanation among many
alternatives to the observed new insight of the phenomena (Timmermans & Tavory,
2012). The research process starts with a real-world observation, then searches for
suitable theories that could best explain the empirical observation, which ultimately
could also refine theory (Kovacs & Spens, 2005). Thus, abductive reasoning aids in
constructing a new theory through an iterative process moving back and forth between

data and theory (Timmermans & Tavory, 2012).

The CBERC project identified the need for this particular research with the focus on
not only building and strengthening the industrial partnerships and engagement
between the Norwegian and Sri Lankan private enterprises and academia by adopting
approaches to accelerate the process towards achieving more RETSs, but also to
overcome the existing bottlenecks in such engagement. I became part of the CBERC
project to carry out this research and fulfil the identified objectives. In doing so, I
became a beneficiary-implementer-researcher within the CBERC project, and an
insider researcher by being part of the situation I am investigating (McNiff &
Whitehead, 2011). In short, I am a beneficiary, as I am recruited by the CBERC project,
I am a researcher because I carry out the research identified by the project. I am an
implementer, though minimally, because of my engagement with CBERC’s other
project activities. My research has a specific goal and directionality through the CBERC
project. It aimed to improve, as well as to inform the project of, RET innovation and

investments in Sri Lanka.

3.2 Research design

Research objectives influence the research design. To achieve the objectives of my
research, this dissertation takes a qualitative case study approach (Yin, 2009).
According to Yin (2014, 'no pagination') a case study is “an empirical inquiry that
investigates a contemporary phenomenon (the “case”) in its real-world context,
especially when the boundaries between phenomenon and context may not be clearly

evident”. Case studies enable the use of data from multiple sources to obtain different
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perspectives and insights to gather a vivid picture of the case, making it a pragmatic
and flexible methodology that can fit a range of different aims (Laurier, 2010). It
facilitates elucidation through a deep yet nuanced understanding of reality and the
acquisition of context-dependent knowledge, as human behaviours and contextual
relations cannot be meaningfully understood by mere application of context-
independent theories (Flyvbjerg, 2011). Moreover, case studies of deviant cases can
add to theory development (George & Bennett, 2005). The strategic selection of a case
can lead to its generalisability and inform theory of new concepts and explanations
unravelled by intense narratives (Flyvbjerg, 2011). In light of these attributes, a case
study methodology was employed to study the complex nature of the Sri Lankan
electricity sector, its empirical setting, and their influence on RETSs, with the aim to
determine suitable options, approaches, and thereby a way forward for achieving
sustainable energy pathway for Sri Lanka and at the same time, make a contribution

to the literature.

A case is seen as a specific entity bounded within space and time (Laurier, 2010). The
selection of “a case is not ‘natural’” but is an analytical construct to organise knowledge
about reality in a manageable way (Lund, 2014, p.224, emphasis in original). In some
instances, the case requires a researcher to find a solution to a problem. In my research
position, I would say that the case found me rather than the other way around (Poudel,
2018; Stratford & Bradshaw, 2016).

Theoretically, research enquiries can be classified as concrete or abstract based on their
nature (Lund, 2014). Concrete cases are those that are immediately accessible to the
researcher, such as micro situations that can be directly observed. Abstract cases,
however, are those that may be experienced but are not visible and have to be
established through concepts (Lund, 2014). In this dissertation, I have approached the
cases both as concrete and abstract. Papers #1,#2 and #3 are concrete case enquiries
related respectively to the global university-university cooperation (GUC) project
between Norway and Sri Lanka, the Sri Lankan electricity sector, and the grid-tied
solar implementation including FPV. However, the interpretation of these concrete
cases by way of concepts and theories leads the enquiries into the ambit of abstract
case enquiry. For instance, in Paper #1, the diaspora’s engagement in the GUC project,

though presented as a concrete case, is linked to the concepts of coupling and informal
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network from GIN literature, thus also making it an abstract case. In Paper #2, the
prevalent barriers within Sri Lankan electricity sector for sustainability transition are
presented as a concrete case enquiry. However, the discussion on different stakeholder
narratives unravelling their understanding of sustainable energy transition and RI
makes the case an abstract enquiry. Finally, Paper #3 is a concrete case enquiry related
to grid-tied solar implementation including the FPV DP in Sri Lanka. However, it is
presented and is linked to the spatial concepts of materiality and relational materiality,

thus making the enquiry an abstract one too.

3.3 Methods

This section presents the methods employed for data collection for my case study
research. The methods employed were flexible and sensitive to the context (Hox &
Boeije, 2005). They included data from secondary sources, semi-structured interviews,
and participant observations. This section also includes the ethical considerations and

reflexivity practiced during the research.

3.3.1 Secondary sources

Using extensive secondary sources proved useful for this research as they provided
historical insights into the Sri Lankan electricity sector, the current status of the sector,
and its future goals and objectives. The secondary sources not only provided
contemporary data relevant to the RQs (Hox & Boeije, 2005), but were also utilised to
cross-check information obtained through interviews and participant observations. A
variety of secondary sources were utilised for data collection in this dissertation. These
included research reports, government institution reports and documents, scientific
articles, parliamentary Acts, policies, regulatory reports, newspaper articles, letters,
minutes, summaries of workshops/conferences, feasibility studies, reports from
research institutes and websites. Grey literature such as annual and evaluation reports,
general reports, and feasibility studies by the UN, ADB, World Bank, IEA,
International Renewable Energy Agency (IRENA), Food and Agriculture Organisation,
World Economic Forum, Warsila, Centre for Energy Finance, RMA Energy
Consultants (RMAEC) and NGOs, also proved useful and offered informative data. In

addition, PowerPoint presentations from conferences and government institutions,
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video materials such as public speeches and energy expert interviews on television

accessed through YouTube were also used as secondary materials.

3.3.2 Semi-structured interviews

Qualitative interviewing is a flexible and powerful tool for capturing the voices of
people, and the way they make sense of their experiences (Rabionet, 2011). They are
well-recognised as a common and powerful way to understand stakeholders (Fontana
& Frey, 2000). Since the empirical focus of this study was to understand the challenges
and opportunities of the electricity sector in Sri Lanka, structured interviews, which
typically involve a fixed set of pre-established questions centred around a limited set
of response categories (Fontana & Frey, 2000), were deemed unsuitable for this study.
Unstructured interviews, which can be too flexible running the risk of losing the focus
of the research and preventing the collection of focussed and relevant data for
answering the RQs, were also not appropriate (Rabionet, 2011). Therefore, semi-
structured interviews were chosen to allow for a focused discussion on specific topics
related to the Sri Lankan electricity sector, and to provide a clear and in-depth
understanding of the motivations, perceptions and experiences of the different key
stakeholders. The interviews were run through the use of an interview guide (annexed)
formulated in September 2019, while being mindful of, and within the confines of the
RQs and project objectives. However, the interview process unfolded in a
conversational manner, and offered me the scope to explore areas which I felt were
important by asking spontaneous follow-up questions based on the interviewee’s
responses (Longhurst, 2003). This approach also provided the interviewee with the
opportunity to elaborate on points of interest, and enabled me to ask questions outside
the pre-defined sequenced questions to gain clarity and focus (Brinkmann, 2014). The
pre-defined questions focused mainly on the energy governance, energy policies, key
decision-making processes, views on past and current developments, as well as drivers
and barriers in the Sri Lankan electricity sector. The questions were also tailored to the

role and background of the stakeholder category.
The fieldwork commenced only after obtaining the necessary approval from the Norsk

Sentre for Forskningsdata (Norwegian Centre for Research Data [NSD]). The NSD

approval was received on 14 October 2019, and the first fieldwork interview
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commenced on 24 November 2019 in Sri Lanka. The data production and protection

of the research complied to NSD’s ethical considerations, as outlined below.

3.3.2.1 Ethical considerations and reflexivity

Qualitative research describes a phenomenon from the participants’ perspectives using
interviews and observations. The researchers’ intention is to listen to the participants
and/or observe them in their natural setting (Orb et al., 2001). This makes fieldwork
an interaction between a researcher and key stakeholders over a period of time (Briggs,
1986). This process can create a dilemma, as the aim of the research is to come up with
generalisations for the good of others, versus the rights of the participants to maintain
privacy (Orb et al., 2001), raising concerns over the ethics of research and researchers.
Research ethics involve ensuring that no harm is done, obtaining consent, protecting
privacy and confidentiality of data, in addition to honesty, integrity and responsible
reporting of data (Lune & Berg, 2017). To adhere to this essential accountability
process, the interview guide I developed to help with data collection formed part of the
application material submitted for ethical clearance and approval by the NSD. When
the NSD granted ethical clearance, it also approved the interview guide, along with the
standard project information and consent form to be used during interviews. To adhere
to NSD guidelines and mitigate ethical dilemmas in my research, I practiced the
informed consent, and anonymity and confidentiality expectations, as detailed below.

Following this, I have also presented my positionality and reflexivity in detail.

Informed consent

Researchers are obliged to provide participants with clear and sufficient information
about the research and the implications of their participation. The National Committee
for Research Ethics in the Social Sciences and the Humanities (NESH) (2022, p.19)
states “the information should make clear to participants why they are asked to
participate, what type of data is being collected, how it will be used, who will make use
of the data, and for which purpose”. In keeping with this prerequisite, my research
provided participants with an information sheet (annexed). Before providing the
information sheet to participants, they were briefed digitally and verbally about the
objective of the research and why they were contacted by me. Only after such initial

explanation were they asked for their willingness to participate in an interview. Once
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the participants expressed their willingness to contribute to an interview, they were
provided with the NSD approved and printed information sheet detailing the
following: the purpose of the project, who is responsible for the research project, why
they were being asked to participate, what participation means for them, how the
research will store and use their personal data and safeguard personal privacy, what
will happen to the personal data after the project period, participant rights, and contact
details of the researching institute to exercise their rights. The printed information
sheet also made clear that participation was voluntary and they could withdraw from
the study. The detailed information sheet was in English, and all the participants were
given sufficient time to read through the document before commencing the interview.
Some participants requested additional details or clarifications, which were provided
without hesitation, and in their local languages if they raised it in their mother tongue.
In addition to the information sheet, participants were given a participant consent
form, where signed written consent was obtained from participants to participate in
the interview, to include their name in the interview annexure of the dissertation, and
for the data to be stored for the project period. Face-to-face interviewees signed a
hardcopy of the consent form. The participants who gave interviews digitally using the
Zoom either signed and sent a digital copy via email or provided their consent as a reply
to the sent email. Additionally, during the interviews, the participants’ consent was
once again obtained prior to commencing voice recording. In places where participants

preferred not to be recorded, notes were written down.

Anonymity and confidentiality

Anonymisation refers to the protection of research participant’s identity and integrity
(NESH, 2022). In my data collection, the participant consent form provided to
research participants also checked if they consented to include their names,
designation and institutions to appear in the interviewee list to acknowledge and
recognise them as contributors to the research dissertation. Additionally, it assured
participants that their names would not be disclosed anywhere else in the dissertation
or in any written and published articles. While some participants agreed, some were
sceptical. There were numerous concerns that needed to be taken into account when
conducting qualitative research fieldwork in countries like Sri Lanka, which experience
fluctuating political situations and have a record of political victimisation (Malthaner,

2014). Mollet (2011) suggests that social science researchers must be vigilant to the
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cultural sensitivity, security concerns, and the consequences of administrative and
political practices when conducting fieldwork in developing countries, and should
carefully consider the application of ethical practices, which cannot be applied in the
same way as in developed countries. To ensure best integrity practices, and to maintain
the anonymity of participants and confidentiality of information, I gave anonymised
codes to the interviewee list before starting my data analysis to avoid keeping any
identifying records and lists (Ngozwana, 2018). Additionally, the interviewee lists were
categorised anonymously into three sectors (Section 3.4) rather than as an annexure
of a list of interviewees to the dissertation. This ensured the credibility as a researcher
and the participants’ trust in the research. Furthermore, I transferred the recordings
to a hard drive immediately after the interviews and deleted voice records from the

recorder to further ensure confidentiality.

Reflexivity

Research is a constant and dynamic interaction between the researcher and the
researched. In such a process, it becomes essential that the (over)involvement of the
researcher does not become a threat to the credibility of the study (Chilisa & Preece,
2005). In other words, it is essential to avoid the researcher’s biased claims. Reflexivity
is a way of ensuring that the researcher does not influence the research process through
their own personal background, beliefs, perceptions, and experiences in shaping the
interpretation of the study (Ortlipp, 2008). Reflexivity, therefore, requires
commenting on the researcher’s past experiences and how these shape their
interpretations (Creswell & Creswell, 2018). Being reflexive means aiming to make
visible to the reader the research process and the research outcomes by (the
researcher) consciously acknowledging the choices, decisions, and experiences during
the process (Ortlipp, 2008). Against this backdrop, as a researcher, I would like to

explain my positionality and reflexivity.

First, I am a Sri Lankan citizen, making me native to the context that I am researching.
Within the Sri Lankan context, I am a Tamil by ethnicity, a female, born and having
roots in the North (Jaffna), while growing up and educated in the Central Province
(Kandy), which put me in a privileged position to experience the blend of the different
Sri Lankan cultures and become trilingual. I am also a victim of communal riots,

including the Black July of 1983 (Section 4.2.1). My career started as an academic, then
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administrator, and shifted to a humanitarian worker, and finally, to a development
practitioner. My long engagement with a Norwegian development agency as a
humanitarian worker and development practitioner in the North of Sri Lanka during
the height of the war, led me to experience the devastation of war on communities,
irrespective of their ethnic backgrounds. This also led me to get involved and get
engaged in reconciliation mechanisms such as transitional justice initiatives, to ensure
sustainable peace. This professional background made me to take up a Master of
Development Practice through which my interests in the areas of energy and

environment grew and got strengthened.

Secondly, my fieldwork in Sri Lanka, which lasted nearly four months, was as a PhD
researcher attached to a university in Norway. Norway has had a long-lasting
relationship (Section 4.2) with Sri Lanka in the development of different sectors.
However, it is Norway’s role as a facilitator in the Sri Lankan peace process what stands
out in the minds of many and is viewed both positively and negatively. Any biased views
the people I interviewed (with the exception of a couple of them) had about these
attributes of my background quickly became irrelevant. I perceived this to be due,
mainly, to the fact that everyone I interviewed was in favour of seeing Sri Lanka shift
to renewables, although how to get there was a puzzle they had to solve, and as such
they welcomed this research initiative, particularly by a native Sri Lankan.
Additionally, being trilingual helped both me and the interviewees to engage more and

overcome the challenges, and led to more productive conversations.

Thirdly, I had acknowledged my role in the CBERC project. I was recruited by the
project to carry out the research identified through a needs assessment performed as
part of the project. This is how my engagement with the project began in 2019. While
I have become part of the project, my engagement with other activities of the project
has been minimal. Additionally, I acknowledge the manner in which Norwegian
interviewees were selected during Phase-II. Interviews were carried out with a
delegation that had visited Sri Lanka through the CBERC project in 2018. Only a couple
of members of the delegation maintained their involvement with the project after the
visit. The participants for the delegation were invited by the project through different
networks which were not directly linked to the project. The people I interacted with

during this phase were, therefore, completely new to me. I also attempted to use
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snowball sampling to find more participants for interviews. This led to the addition of
one more interviewee. However, my attempt to connect with more interviewees who
were already engaged or interested in engaging in RET projects in Sri Lanka did not

result in finding more interviewees.

3.3.3 Participant observation

Participant observation at conferences and site visits to power-plant sites also provided
relevant, rich, and first-hand data. While the conference participation and attendance
were planned, the site visits came as a result of interviewees’ suggestions. Participation
requires no technical knowledge, but being part of it adds new perspectives to the
analysis, which becomes a useful tool to gather further real-time and rich data (Laurier,
2010). The participant-observation provided me with a better and explanatory
understanding of the setting. At the same time, I have been mindful of the fact that
data from such methods is tied to me as the researcher, and can be challenging when
presenting it as pointed out by Laurier (2010). Table 2 summarises an overview of the
different participant-observations at discussions, conferences, seminars, and site visits
in different settings and their relevance and observations made for the research. Three

of these observations were critical for the study and are briefly presented.

My participation at an international conference on Advanced Materials for Clean
Energy and Health Applications (AMCEHA) and the Norwegian-Sri Lanka workshop
on clean energy technologies jointly organised by HVL and UoJ from 6-8th February
2019, presented me with an added understanding of the prevailing issues and concerns
related to the electricity sector, in particular to renewable energy generation. I was
afforded the opportunity to participate in these conference as I had just become part
of this project holding PhD research position and was hence invited to participate.
Although the research themes of these conferences covered topics and subjects very
different to my research area, the workshop on clean energy technologies (CET) was
relevant with presentations and discussions. It was at this conference that I identified
two potential interviewees who gave an overview presentation of the Sri Lankan
electricity sector and the solar industry during a dedicated session. Following an
informal discussion, one of the participants directed me to a few more key stakeholders
as potential interviewees. This informal discussion on 7t February 2019 was my initial

entry point for data collection.
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My invitation to the above conferences also included participation in pre-conference
discussion on 05 February 2019 in the same venue. During this discussion, I remained
as an audient member and tried to familiarise myself with conference themes and aims.
While the objectives and agenda of the conference were planned and discussed, the
discussants identified an urgent need to strengthen science, technology, engineering,
mathematics, and medicine (STEMM) education and to uplift student motivation and
engagement in the Northern Province of Sri Lanka. Moreover, the discussion also
suggested a way forward through mentoring and supporting initiatives to motivate and
strengthen the ongoing project activities by way of using the best and most successful
educational tools, practices and experiences from the participants’ host countries. The
participants in this discussion were mainly the Sri Lankan Tamil diaspora from

different countries who were also contributors in the conference.

The Royal Norwegian Embassy in Colombo, Sri Lanka organised an international
conference, which combined a seminar and panel discussion on 21st January 2020 on
the topic of A new decade: Investing in clean energy in Sri Lanka: Drivers and
barriers. My participation in this conference, where I also presented my research, was
very productive and relevant to my research progress, as it helped me to understand
some of the contextual factors influencing the electricity sector and to also recruit
interviewees. The conference attendees included public and private sector
representatives from Norway and Sri Lanka, members from financial institutions,
academics from Norway and Sri Lanka, energy experts and environmental activists and
representatives from NGOs. The panel discussion, which included different key
stakeholders and their diverse views on RETs for Sri Lanka, made me realise the
interplay and contestation of the different narratives existing within the Sri Lankan

electricity sector.

Another engagement was at the launch of the first FPV DP held on 24t January 2020
at the UoJ (Kilinochchi). I also attended the pre-launch conference with presentations
and speeches by collaborators and key stakeholders. These direct attendances, as well
as informal conversations and involvement, broadened my understanding of the
reasons that led to the implementation of the DP, the interests and visions of different
stakeholders in implementing and trying out new technologies in the Sri Lankan

context, and their perceptions and expectation from the FPV DP for Sri Lanka.
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Participation

Date and location

Type, observation and relevance

Discussion forum on STEMM education:

challenges and opportunities

February 5, 2019. Jaffna, Sri
Lanka

Pre-conference discussion. Engagement and involvement of Sri
Lankan Tamil diaspora in the project activities and in uplifting the

STEMM education. Networking and informal conversations.

Advanced materials for clean energy and
health applications (AMCEHA) and
Norwegian-Sri Lanka workshop on clean

energy technologies

February 6 — 8, 2019. Jaffna
and Kilinochchi, Sri Lanka

International conference. Relevant for networking and informal
conversations. Capturing an overview of the electricity sector.

Connecting to potential interviewees.

Talk on HVDC transmission

December 18,
Kilinochchi, Sri Lanka

2019.

Seminar. Relevant for networking and informal conversations.

Connecting to potential interviewees.

A new decade: Investing in clean energy in

Sri Lanka — drivers and barriers

January 21, 2020. Colombo Sri
Lanka

Seminar and panel discussion. Presented my research proposal.
Relevant to get a deeper understanding of the sector and influencing
factors to clean energy investment. Emanating ideas on way forward.
Networking and informal conversations. Connecting to potential

interviewees.

Launching of the FPV DP

January 24, 2020. Kilinochchi,
Sri Lanka

Conference and site visit. Relevant to obtain an understanding of the
expectations and prevalent uncertainties of a new technology.

Connecting to potential interviewees.

Off-grid wind solar hybrid system

January 25, 2020. Eluvaithivu
island, Jaffna, Sri Lanka

Site visit. Relevant for observing the future potential solution for

distant islands with renewables. Informal conversation.

Lakvijaya power plant station

February 12, 2020.
Narakkaliya, Noraichcholai, Sri

Lanka

Site visit and interview. Relevant for observation of the coal power
plant operation and the large dependant labour force. Informal
conversation on the process, cost, and challenges of operating the

large capacity power plant.

Table 2: Overview of the participant observation practiced at conferences and site visits
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3.4 Fieldwork

The section is divided into three sub-sections, namely pre-fieldwork, fieldwork, and
post-fieldwork. The pre-fieldwork section is about the design stage and the
operationalisation of data gathering strategy. The fieldwork section is about data
collection, experiences, and challenges. The post-fieldwork section deals with the
analysis and use of data. However, there are considerable overlaps between the three

sub-sections.

3.4.1 Pre-fieldwork

To gain knowledge about the Sri Lankan electricity sector, I conducted desk-based
research during pre-fieldwork and fieldwork stages by reading reports, various
webpages, and newspaper articles related to the electricity sector in Sri Lanka. I also
listened to interviews and discussions related to energy on the local television
channels. This started in February 2019 while I was in Sri Lanka, which was also the
period I attended the first conferences in Sri Lanka (Table 2). These initial readings,
listening, and observations helped to identify potential names of interviewees in the

Sri Lankan electricity sector.

After arriving in Norway in April 2019, I prepared a database with a list of potential
interviewees. The two sources for potential interviewees were my own search and
participation in the conferences. In late August 2019, I started sending emails to three
potential interviewees, mentioning the objective of my research and enquiring about
their willingness to participate. All three expressed their willingness. The rest of the
potential key interviewees were contacted during the fieldwork either via emails or
phone calls. The key interviewees were then recruited based on a purposive sampling
method, also known as the judgement sampling method, which Tongco (2007) states
is a method of selecting the interviewees deliberately based on the amount of
information they possess, allowing the researcher to find people who can and are
willing to provide information on what needs to be known based on their knowledge
and experience. Nevertheless, to expand the interviewee list, I also used the snowball
sampling technique (Biernacki & Waldorf, 1981). This was done by seeking potential
interviewees’ assistance to connect to informed people considered suitable

interviewees for the intended purpose of my research, while also being mindful of the
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risk of relying solely on the snowball technique, which could result in the researcher
meeting only like-minded participants or the first potential interviewee having a
substantial influence on the selection process (Parker et al., 2019). To mitigate this, I
used multiple other portals to identify potential interviewees, such as personal contacts
that I had made prior to starting my research, and directly accessing institutions

related to the Sri Lankan electricity sector during my fieldwork in Sri Lanka.

Through these processes, I had a list of 24 potential interviewees when I started my
fieldwork in Sri Lanka. The list included representatives from solar companies,
independent experts and consultants, investors and project developers, academics and
scientists from universities and research institutions, representatives from the utility
(electricity), and government institutions. Every possible effort was made to ensure a
balanced representation of different perspectives by choosing interviewees from the
stakeholder spectrum, ranging from policymakers to implementers to researchers. I
categorised them into four groups: public sector, private sector, academics and energy
experts, and environmental activists.8 However, of these 24 identified interviewees,

only 10 agreed to offer interviews.

It was my intention to recruit around 50 interviewees in Sri Lanka to capture the
diverse perceptions, RET related experiences, the barriers that the stakeholders
experienced, and governance related matters. With this number in mind, I planned for
two rounds of fieldwork in Sri Lanka. The first phase of data collection was stopped
when similar information was repeatedly emerging from the range of stakeholders

(Fusch & Ness, 2015). The number of interviews ended with 30 (Table 3).

In Norway, the pre-fieldwork commenced in 2020 with interviewee selection made

possible through the CBERC project, which I was part of. This was during the Covid-

8 The second planned data collection in Sri Lanka had to be postponed due initially to the Covid-19
pandemic related lockdown, but later cancelled due to the economic and political crisis the country
underwent. This also reduced the stakeholder category from four to three as the ‘environmental activists’
category was removed. This is due to the fact that a scheduled interview with an environmental activist
had to be cancelled and others could not be contacted during Phase-I fieldwork in Sri Lanka. This had
to be postponed to the next round of fieldwork in Sri Lanka which did not take place.
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19 pandemic related lockdown, and research work had to be confined to work from
home due to travel restrictions, social distancing, and precautions. One of the main
objectives of the CBERC project was to understand the challenges, opportunities, and
pathways for more investments in RETS, especially solar technology from Norwegian
investors. Therefore, the interview category in Norway was narrowed down to private
sector and academic groups that have had or were still having engagements and
experiences with the Sri Lankan electricity sector in relation to RETSs, either
academically or through industrial relations. The main route to identifying
contributors was through a brochure that listed participants who were part of a
delegation that went to Sri Lanka in May 2018 at the invitation of the CBERC project.
It consisted of 26 academics and industrialists including participants from Norway,
UK, and India. Ten of the listed participants responded positively to give an interview.
In addition, the snowball technique was used, through which one more interviewee

was added.

The third pre-field activity emerged as a result of a PhD course on Doing Responsible
Innovation, where PhD students were put in groups of 3 to 4 and assigned a project to
analyse. The FPV DP in Sri Lanka under the CBERC project was selected as one of the
projects for analysis, and I was part of this group. The recruitment of interviewees was
based on their specific engagement with the FPV DP in Sri Lanka or involvement with
similar renewable energy project in Sri Lanka. In total, 8 interviews were scheduled,
and in some interviews, more than one interviewee participated. As the course period
was stipulated, the interviews were carried out within a limited time period, and all the
eight interviews during this phase were completed in three days, between 25-05-2021
to 28-05-2021. In the final phase, a face-to-face interview was conducted in September
2022 with an academic in Norway. The breakdown of interviews by phase and sector

is summarised in Table 3.
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Phase Sector Interviews

Face-to-face interview in Sri Lanka: November 2019 to February 2020

Phase-I Academic cum energy experts 10
Public sector 14
Private sector 6

Virtual interview from Norway: August 2020 to March 2021
Phase-1I Academic
Private sector

Virtual interview from Norway: May 2021

Phase-III Academic 5
Private sector 3
Face to face interview in Norway: September 2022
Phase-IV ‘ Academic 1
Total 50

Table 3: Summary of the interviews conducted from 2019 to 2022

3.4.2 Fieldwork

The fieldwork in Sri Lanka lasted four months, from November 2019 to February 2020.
I had the opportunity to participate/attend in three conferences/seminar, as well as
the opportunity to visit different sites such as the coal power plant site, launching of
the FPV DP and visiting an off-grid hybrid solution using wind and solar PV on an
island (Table 2). The fieldwork in Sri Lanka consisted of three categories: interviews,

conferences, and site visits, but were not planned in any particular sequence.

During my fieldwork in Sri Lanka, I was based in Kandy (Figure 2), located in the
Central part of Sri Lanka. This location enabled me to travel to the North and Western
parts of the country, where most of the interviews took place, using public transport.
Using Kandy as my base offered me flexibility in terms of scheduling dates and times
convenient for the interviewees’ calendar and data collection locations in Sri Lanka.
Before conducting the interviews, I introduced myself and my research to all
interviewees by outlining the purpose and content of the study. I obtained consent and
a signed hard copy of informed consent (Section 3.3.2.1) from interviewees as proof for
participating in the interview, to audio record the interview, and to use the data from
the conversation for research purposes in an anonymised form. The interviewees were

also briefed on the data collection procedure and the use of data.
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9 Jéffna

9 Etuva{ghivu

9 VKiIin;ch:hi
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Kandy

°Colombo

B
Q site visits
Figure 2: Summary of my fieldwork in Sri Lanka

During the semi-structured interviews, the interviewees were given ample
opportunities to share their experiences and views. The interviews were voice recorded
with the interviewees’ consent. The voice recording of the interviews helped me to
concentrate and to be attentive to the interactions and responses of the interviewees,
directing all activities towards the main goal of the research interview instead of taking
notes and failing to capture the details (Bucher et al., 1956). However, detailed notes
were taken when interviews were not, or could not be, recorded. This occurred with
three interviewees during the fieldwork in Sri Lanka, either because of their preference
not to record, and/or because of unplanned spontaneous or informal discussions
turning into interviews. In two cases, obtaining personalised face-to-face interviews
was not possible either due to interviewees’ logistical issues or preferences. In these
instances, email interviews were carried out. During the fieldwork in Sri Lanka, I also
used the recordings to listen and reflect together with the field notes to not only
understand the sector but also to reformulate questions for planned upcoming

interviews. The interview times varied from 15 minutes to 120 minutes.

Having time lapses between interviews became beneficial as it provided me with time

to listen and reflect on the recorded interviews. This allowed me to gain insights and
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clarify or address the questions from different perspectives in subsequent interviews.
In Sri Lanka, the interviews were mostly conducted in English. However, some
interviewees switched to their mother tongue, either Tamil or Sinhala, and in some
instances, they preferred to communicate only in their mother tongue. Being trilingual
helped me to communicate in their preferred language and to translate and transcribe
the recordings during the post-fieldwork period. There were also instances where
interviewees requested to switch off the voice recorder so that they could share views
which they did not want to be recorded. In a few other instances, interviewees shared
interesting views after the interview was over and I was ready to leave. Although these
helped me to better understand opinions and perspectives related to the sector, I did
not use them anywhere in my research writings as they were opinions and regarded by
the interviewees as unofficial claims. A few public sector officials and energy experts
also shared documents, PowerPoint presentations and website links for me to obtain

additional information.

During my fieldwork in Sri Lanka, I also carried out three site visits on the
recommendation of public sector interviewees. They suggested visiting the coal power
plant site and the off-grid hybrid power plant site to help me understand first-hand the
challenges and opportunities. The visit to the FPV DP launch was aimed at gathering
data, networking, and to attend the conference. I maintained a field diary to write down
notes and details from informal conversations and observations during site visits. This
was necessary as the site visits were conducted in a working environment and
impromptu conversations with different people on the site. These conversations took
place while walking around the site area, but due to the background noise from working
plants and wind, voice recording was not feasible. These were more of an informal
conversation with, and preferred by, the people present at work at that time. Loubere
(2017) identifies this challenge, stating that audio recording is necessary for the
transcription of interactions with interviewees, however, at times, the environment is
not conducive to producing a recording of sufficient quality. Furthermore, it would
have been difficult and ethically inappropriate to request consent from impromptu
participants who came and went while we were conversing (Loubere, 2017). Therefore,
I noted down details of the conversation in my field diary at the site. Although
occasionally important information was presented or expressed even when voice-

recordable, these informal conversations were used only to accumulate additional
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information for me to understand the sector, and were not used or quoted anywhere in

the study.

I left Sri Lanka in the beginning of March 2020 with the hope of returning for another
round of field visits for interviews and site visits after analysing the collected data.
However, this turned out to be impossible due to Covid-19 lockdown and travel
restrictions. An initiative to carry these out through digital interviews using the Zoom
with Sri Lankan stakeholders was abandoned, not only because they did not respond

to emails, but also due to their poor internet connectivity and frequent power cuts.

The Phase-II interviews with academic and private sector were conducted via digital
video interviews using the Zoom, as face-to-face interviews were not possible during
Covid-19 lockdown and restrictions. Ten interviews were carried out this way from
Norway, while one was done as an email interview as preferred by the interviewee. The
interviewees, though largely Norwegians, also included one from India and one from
the UK. All interviews were voice-recorded with consent. Recent works have
highlighted that virtual interviews can be good alternatives for capturing people’s
narratives and perspectives when other options are not possible or available (Thunberg
& Arnell, 2021).

The Phase-III interviews were also conducted as digital interviews via the Zoom at a
PhD course group work with four interviewers. However, this format faced challenges
when attempting to conduct virtual interviews with Sri Lankan stakeholders due to the
then prevailing power cuts in Sri Lanka and poor internet connectivity leading to
disrupted interviews and insufficient clarity. In such situations, the interviewer/s had
to repeat their questions a few times, or the interviewee had to repeat their responses
a few times. Due to the poor internet connectivity, a few interviewees preferred to keep
their video cameras switched-off to improve the audio connectivity. To mitigate this,
one interviewee later sent the responses in the form of voice messages through the
WhatsApp App.

3.4.3 Post-fieldwork

The data analysis process was continuous throughout the research period and involved

interactive and reflective processes, between, for example reading field notes,
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transcriptions, listening to interview recordings, and reference to secondary sources.
Qualitative data analysis involves “researchers attempt to get a deeper understanding
of what they have studied and to continually refine their interpretations” (Basit, 2003,
p-143). After returning to Norway in March 2020 following my Phase-I fieldwork in Sri
Lanka, I began manually transcribing recorded interviews verbatim. Verbatim
transcribing involves reproducing verbal data word for word, with the written words
replicating the audio-recorded interview but failing to capture the interviewee’s
nonverbal communication (Halcomb & Davidson, 2006; Poland, 1995). I used dots,
brackets and highlights to indicate pauses, sighs, and interruptions that happened
during interviews (for example, when the interviewee received phone calls or other
people came in to meet them briefly). Listening to the audio recordings repeatedly
brought back recollections of the interviews and highlighted the interviewee’s
emphasis on their views through the choice of their words and the tone of their voice.
MacLean et al. (2004) suggest that the accuracy of transcription is dependent on how
the transcriber hears as well as perceives the interview content. Interviews which were
in local languages (i.e., Tamil or Sinhala) were translated into English by me during
the transcribing process. Where interviews were not recorded, field notes were read
again and repeatedly, if necessary, to identify key issues mentioned by those
interviewees. The in-depth interviews provided rich and new data, including
alternative interpretations of the many challenges faced by the electricity sector in Sri
Lanka, some of which were not found in the secondary sources. These in-depth insights
were utilised in my data analysis, with an emphasis on significant insights identified
by many interviewees, not by just one. The observations made during site visits and
the perceptions which arose during informal conversations were also noted down along
with the field notes. As my mother tongue is Tamil, I translated an official letter written
in Sinhala from a Divisional Secretary9 with the help of a Sinhalese contact to ensure
the accuracy of the translation. I also collected newspaper articles from Sri Lanka
mostly in English and Tamil, and took notes while highlighting relevant sections of the
article. Phase-I transcription, while providing rich data, also brought in new queries
which required clarifications during the follow-up fieldwork phase in Sri Lanka
(planned for December 2020 but had to be postponed and subsequently cancelled due

to Covid travel restrictions). In addition, I also made contact with a retired public

9 Responsible for the civil administration of the division in Sri Lanka
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servant from the Sri Lanka electricity sector who provided me with several secondary
sources and also links to various Facebook groups related to and involved with
renewable energy in Sri Lanka. I viewed the discussions of these groups to understand
their opinions and presented facts. These viewings brought to my attention existing
viewpoints, stances, and contextual issues, enhancing my understanding during data

analysis.

I transcribed Phase-II interviews soon after completing each virtual video interview
conducted using the Zoom. Transcribing soon after the interview helps to enhance the
memory of the interview event with details before it fades away (Sunstein & Chiseri-
Strater, 2011). This helped me to make necessary alterations, reframe questions, and
adjust the sequence and flow of questions for subsequent interviews with remaining
stakeholders. Transcribing for Phase-1II and IV was similar to Phase-II as I started
transcribing soon after the interviews. However, in these phases, the transcribing was

handwritten rather than computer typed as in the previous phases.

Data analysis commenced in the transcribing phase. When I completed transcribing
the first two phases of the interviews, I had a good understanding of where the data
was orienting and noted many interesting common features (codes) emerging from the
interview data. These codes were related to the RQs, and I listed them on a Word
document by using quotes from the interviews. Codes are regarded as the building
blocks for themes, providing a framework for organising and reporting the researcher's
analytic observations (Clarke et al., 2015). These recurring patterns, commonalities
and meanings emerging from interviews were summarised into categories or themes.
These themes were again referenced in multiple secondary sources related to the Sri
Lankan context, including making linkages to scholarly articles and reflections from
participant observations. The use and combination of different types of data sources,
including some partial/incomplete accounts given by interviewees, helped provide a
more accurate overview. Thematic analysis is described as a method used for
identifying, analysing, and interpreting patterns of meaning (themes) “within and
across data in relation to participants’ lived experience, views and perspectives, and
behaviour and practices” (Clarke et al., 2015, p.297, emphasis in original). Thematic
analysis encompasses the important themes in the description of the phenomena

under investigation and highlights the most salient constellations of the meanings
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present in the dataset (Joffe, 2012), thus assisting to better interpret data. These
themes of empirical evidence were used in the different articles to highlight the

fundamental impacting issues in the Sri Lankan electricity sector.

The strength of thematic analysis is its flexibility, meaning it can be used both as
inductive and deductive methodologies (Alhojailan, 2012). Through my interview
guide, my data analysis took an abductive approach, as the data interpretation was
taken through a highly iterative process between summarised themes and theoretical
concepts in refining the links. The themes that emerged from the data analysis of
Phases-I and II were informal networks and narratives in play, which became central
subject matter for Papers #1 and #2, informing the Sri Lankan-context related
dimensions of network and discourse, respectively. The analysis of Phase-III and IV
unveiled the broad theme of materiality, which formed the subject matter for Paper #3.
By identifying and pointing to the driver activities of the diaspora, which had thus far
remained inconspicuous, this study has further spurred the CBERC project while
making the research an action research. Some themes which emerged but were not
processed further in this research, such as gender in energy leadership, were not
absorbed into the dissertation, as this required further exploration and fieldwork in Sri
Lanka.

3.5 Reliability and validity

Reliability and validity are measures used for evaluating the quality of research, and
these are addressed in the different papers. They are regarded as challenging to apply
in qualitative research (Golafshani, 2003). Reliability refers to research being
replicable, where the data collection and analysis by multiple researchers yield similar
findings under the same conditions (Franklin & Ballan, 2011). Validity, on the other
hand, is about the appropriateness (e.g., the accuracy and truthfulness) of the research
findings (Creswell & Creswell, 2018; Golafshani, 2003). However, the reliability and
validity of a study are “contingent of time-space and they are context-dependent”
(Poudel, 2018, p.57). In this dissertation, reliability and validity are addressed through
different research processes. The methods used, the data collected and analysed
throughout the dissertation, are in line with the RQs presented in Section 1.2. The
explicit and detailed description in Section 3.4 broken down into pre-fieldwork,

fieldwork, and post-fieldwork phases, through which the case studies were built,
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ensures increased reliability and transparency of the research process (Yin, 2009).
Reliability is further ensured in the dissertation through “theoretical transparency” by
explicitly explaining the theoretical stance from which the interpretations were derived
(Silverman, 2011, p.360). Secondly, as presented, the dissertation is based on multiple
types of qualitative data sources, which increases the validity of the case study (Yin,
2009). For instance, the notes and observations from participant-observations from
sites and conferences were later used to cross-check the findings from the interview
data and document reviews wherever necessary and possible. The claims and
information processed through interviews for interpretations were not from a single
interviewee but were claims and information shared by more than one interviewee and
were also re-analysed with similar facts in the document data. In Paper #3, to
determine the accuracy of findings, a few follow-up interviews with participants were
carried out to cross-check the findings, which Creswell and Miller (2000, p.127),
describe as “member checking” and is regarded as an essential practice to ensure
validity. The use of identifiable quotes, which were desired to be used for interpretation
in the different papers, were transcribed and used verbatim to ensure that respondents’
expressed meanings are not altered. The dissertation also presents rich, detailed
descriptions of the case and context to add validity to the findings and make them more
realistic and richer (Creswell & Creswell, 2018). Reflexivity, involving self-scrutiny by
the researcher throughout the entire research process, dealt with under Section 3.3.2.1,

again contributes to good quality research.
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4. Empirical context

This section describes the empirical background on which the cases for this
dissertation were built. The Sri Lankan context, including the country’s general energy
landscape, electricity sector, policies, and key stakeholders is described first in this
empirical section. This is followed by an overview of the Norway-Sri Lanka relationship
related to higher education, research and industrial collaboration between both
countries on CETs. Finally, the background on the emergence of the Sri Lankan Tamil
diaspora and their support for educational upliftment for local capacity building is

presented.

4.1 Sri Lankan context

Sri Lanka is an island nation with a population of 22.1 million! and a land area of
65,610 square kilometres. With a population density of 353 persons per square
kilometre (Central Bank of Sri Lanka [CBSL], 2021), the country is regarded as a
relatively low carbon emitter, with the largest CO- emissions coming from the
transport sector followed by the electricity sector (Ceylon Electricity Board [CEB],
2021). However, the CBSL reports an 85% increase in CO: emissions from the
electricity sector within seven years from 2010 to 2017 as a result of increased use of
fuel oil and coal for electricity generation (CBSL, 2020). In 2010, Sri Lanka’s per capita
emissions were approximately 1.02 tonnes/per person, and its global cumulative
contribution in 2019 was 0.03% (Ministry of Environment [MoE], 2021). However, Sri
Lanka has consistently been placed among the top ten countries at risk of extreme
weather conditions (MoE, 2021), as demonstrated by the 2018 climate risk index,
which ranked Sri Lanka sixth among countries most affected by climate change
(Eckstein et al., 2019). The ND-GAIN" index, which scores a country’s vulnerability to
climate change and other global challenges in conjunction with its readiness to
improve resilience, ranks Sri Lanka at 103 out of 181 countries, with Norway ranking
first (World Bank & ADB, 2021). This ranking highlights Sri Lanka’s high vulnerability
to the impacts of climate change, including rising sea and land temperatures, changing

precipitation patterns, and increased frequency of natural catastrophes such as

10 Mid-year population as of 2021

1 Notre Dame Global Adaptative Initiative
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extreme droughts, floods, landslides, cyclones, and coastal erosion, resulting in severe
damage and loss of lives and properties (UN, 2021b; World Bank, 2021). Sri Lanka also
experienced tsunami in 2004. Moreover, in line with regional averages, the impacts of
climate change on Sri Lankan livelihoods are expected to be the most severe in South
Asia due to the high degree of vulnerability of households in areas marked as hotspots
(UN, 2021b).

As a signatory to the Paris Agreement and committed to the SDGs within the
framework of the 2030 Agenda for Sustainable Development, Sri Lanka aims to
achieve carbon neutrality in electricity generation by 2050 and generate 70% of its
electricity from renewable energy sources by 2030 (MoE, 2021). The country has taken
initiatives to implement sustainable energy programmes, recognising its responsibility
to uphold Paris Agreement commitments of containing global warming (UN, 2021b).
This is explicitly outlined in the country’s Long-Term Generation Expansion Plan
(LTGEP) 2022-2041, a crucial document presenting the electricity generation plan for
the next twenty years, which states (CEB, 2021, 'no pagination')
It was clear from various policy indications given by the government that the
intention of the government is to develop a low carbon electricity supply system
and gradually take the sector towards indigenous renewable sources and
ultimately towards energy independency.
Sri Lanka is seeking technical, financial and capacity building support from the global
community to achieve this trajectory through implementing low carbon sourced

electricity generation (UN, 2021b).

4.1.1 Sri Lanka’s energy landscape

In Sri Lanka, energy is consumed in three forms: electricity, petroleum products, and
biomass (fuelwood). However, electricity and petroleum products are the major
commercial forms of energy (Silva & Silva, 2016). Sri Lanka’s energy sector has evolved
over the years from a predominantly indigenous primary energy supply base to a
predominantly imported primary energy supply sector. Before the mid-nineties, the

primary energy sources were biomass, hydro and imported petroleum. Currently, the
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mix also includes coal and renewables (Presidential Expert Committee [PEC], 2019)

(Figure 3).
2020
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Authority (SLSEA, 2019) (CBSL, 2020, p.80)
Figure 3: Primary energy supply-2019 Figure 4: Electricity generation mix-2020

In consequence to the country not having its own fossil fuels on or off shore, it depends
entirely on imported coal and oil (Figure 4),12 putting a strain on the country’s foreign
exchange reserves and making it vulnerable to price fluctuations and escalations
(Senanayake, 2009). The geo-climatic setting of Sri Lanka is conducive to harnessing
renewable energy sources such as biomass, hydro, solar, and wind, which remain as
indigenous energy sources for the country. In 2017, 11.3% of energy used was from
electricity, which is relatively low when compared to other developing countries, but
moderate in comparison to other countries in the region (Selvakkumaran &
Limmeechokchai, 2012; L. Weerasinghe, personal communication, May 06, 2020).

This dissertation focuses on the electricity sector in Sri Lanka.

4.1.2 Sri Lankan electricity sector

Looking back on the country’s electricity generation, the largest share of generation
came from major hydropower plants until 1996 when it shifted from a predominantly
hydropower system to a mixed hydrothermal power system (ADB, 2015). The history
of Sri Lanka’s electricity generation dates back to the British colonial period during
which mini-hydro power evolved to fulfil the energy requirement for motive power and
in-house lighting of the large-scale tea factories. Hydro was then the only indigenous
energy source the country had. Records show Gilbert Gilkes and Co. Ltd, recognised as

the oldest manufacturer of hydraulic turbines and pumps in England, were the then-

12 The non-conventional renewable energy (NCRE) includes solar, wind, biomass, and mini hydro.
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largest turbine suppliers to Sri Lanka, with the first turbine arriving in 1887 (RMAEC,
2014; Silva & Silva, 2016). Since then, the mini-hydro power plants arriving in Sri
Lanka had steady growth (RMAEC, 2014). After gaining independence in 1948, the
first major grid-connected hydropower plant, the Laxapana in the Central Province,
was commissioned in 1950 with an installed capacity of 25 MW (CEB, 2018). Capacity
additions leading to an expansion of electrification were made in phase two of the
project in 1954 with financial assistance from the World Bank (Meier & Munasinghe,

1994). Today, there are 17 major hydro power stations (CEB, 2021).

With the liberalisation of the Sri Lankan economy in 1977, the demand for electricity
soared in tandem with rapid economic growth. While the country needed a reliable and
consistent supply of electricity to meet growing demands, adverse monsoon seasons,
regular and severe droughts, as well as societal demand for the same reservoir water
source for multiple other usages such as irrigation, often resulted in reservoirs drying
up, leading to inconsistent energy generation from the hydroelectric plants, rolling
blackouts, and resultant heavy economic losses. These historic severe droughts, which
caused major reservoirs to dry up and prevented optimum generation from the
hydroelectric plant, led Sri Lanka to experience load shedding in 1974, 1979, 1983,
1987, 1992, 1996, 2001, 2002, and 2019 (PEC, 2019). In the years 1997, 1998, 1999,
2000, 2003, 2016, 2017, load shedding was avoided through expensive solutions such
as hiring small diesel power plants, and the resultant expenses passed on to electricity
consumers (PEC, 2019). This challenge necessitated the state-owned utility, the CEB,
to find solutions in the mid-1990s through capacity additions. When it became clear
that further expansion and capacity addition through major hydro-projects would be
challenging, the CEB chose to add capacity with thermal power plants and use them as
backups during the dry periods for baseload generation, as well as to improve the
stability of the electricity supply. Until 1995, Sri Lanka produced 95% of its electricity
requirements from hydro, and from 2000 onwards, the share of thermal generation
rose above 50% (PEC, 2019). However, with the major hydro resources already being
harnessed almost to their full potential, momentum gained to tap other renewable

energy sources such as solar and wind (Wijekoon et al., 2019).

The principal planning objective of the state-owned Sri Lankan electricity sector, CEB,

has always been to deliver the required electricity supply at the “least cost” (Meier &
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Munasinghe, 1994, p.3). However, the LTGEP aims to strike a balance between its key
objectives of sustainability, security, and reliability of electricity supply on the one
hand, and the economic aspects of supply and affordability on the other (CEB, 2021).
To achieve this balance, Sri Lanka is looking beyond publicly-funded projects and is
focusing on increasing the share of commercial financing, and encourage greater

private-sector participation through local and global engagement (World Bank, 2019).

Historically, public financing has been the primary source of funding for power plants
owned by the CEB, whereas larger projects generating more than 10 MW were sourced
by independent power producers on a build-own-operate-transfer scheme (World
Bank, 2019). In 1996, private sector investors, supported by a feed-in-tariff, entered
the market as small power producers (up to 10 MW) to generate renewable energy and
sell it to the sole buyer, the CEB (ADB, 2015). By 2019, such private sector schemes
had delivered 400 MW of electricity power by mini-hydro, 128 MW by wind, 51 MW
by ground-mounted solar, 17 MW by biomass, and 120 MW by rooftop solar (World
Bank, 2019). In 2011, the Sri Lanka Sustainable Energy Authority (SLSEA) installed
the then largest grid-connected solar PV plant with a capacity to generate 1.237 MW,
supported by a grant funding from Japan and Korea (RMAEC, 2014; ADB, 2013).
However, Sri Lanka has not been able to develop further large utility-scale NCRE
projects (World Bank, 2019). The barriers to energy transition using wind and solar PV
are said to include (i) technical and regulatory barriers related to grid integration, (ii)
institutional barriers whereby there is a lack of clearly allocated institutional
responsibility (i.e., many different actors involved in the implementation of policies or
realisation of the projects, with often institutional disagreement among these
stakeholders), (iii) financial barriers for the commissioning of the technology and
infrastructure, and (iv) insufficient stakeholder knowledge and information (i.e.,
inexperienced stakeholders and unawareness among decision makers of the economic,
social, and environmental benefits of RETs) (ADB, 2013). Moreover, international
investors perceive that the investing environment is highly inefficient with governance
challenges, such as the lack of efficiency and transparency in the procurement process
(i.e., non-adherence of globally expected procurement procedures and practices)
(World Bank, 2019).
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Unlike many other countries in the region, as of 2016, 99.3% of the Sri Lankan
population had access to electricity from the national grid, with per capita electricity
consumption of 686.7 kWh13 (CBSL, 2021). However, with energy demand growing at
an average rate of 5.7% (CEB, 2021), and with the committed policy decision to
increase renewable energy generation to 70% by 2030, the energy sector of Sri Lanka
requires significant capacity additions (Wijesinghe, 2022), estimated to be 3,500 MW
(CEB, 2021). The energy sector’s projected plan is to achieve an addition of 2,874 MW
through solar by this target date (CEB, 2021). By 2021, the country had 434 MW of
installed solar PV (IRENA, 2022). In 2022, Sri Lanka’s renewable energy generation
amounted to 426.43 MW from mini-hydro, 148.45 MW from wind, 13.08 MW from
agricultural and waste-to-energy biomass, 37.01 MW from dendro4 power biomass,
93.36 MW from ground-mounted solar, and 480 MW from roof-top solar (Adittiya,

2022).

4.1.3 Policies and key electricity sector stakeholders

The first National Energy Policy and Strategy (NEPS)?5 for Sri Lanka was published in
2008 with the objective of diversifying the energy mix for the delivery of reliable and
affordable energy, and supply of services made available to a larger share of the
population (Wickramasinghe, 2009). This NEPS, supported by a US$ 1,346 million
loan, paved the way for the commissioning of the first coal power plant generating 900
MW in 2011, under a Chinese infrastructure development project (Wignaraja et al.,
2020), making coal the third source contributing to 3% to the primary energy mix in
that year (RMAEC, 2014). It is the NEPS6 of 2019 that added domestic renewable
energy resources as well as natural gas to the energy mix, thus committing to
addressing the energy trilemma of energy security, energy equity, and environmental
sustainability. The NEPS (2019) policy guideline for the electricity sector calls for a
strategic mix of electricity generation through the diversification of resources, thereby

achieving higher shares of renewable energy over time (World Energy Council, 2020).

13 Kilowatt hour

14 Dendro: derived from the Greek word Dendron — tree (RMAEC, 2014)

15 National Energy Policies and Strategies, Government of Sri Lanka, Gazette Extraordinary No. 1553/10,
June 10, 2008

16 National Energy Policies and Strategies, Government of Sri Lanka, Gazette Extraordinary No. 2135/61,

August 09, 2019.
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The LTGEP, is another vital document in the electricity sector which outlines the plan
for electricity generation and ensure energy security through least cost options for the
next 20 years. The plan is renewed every two years (CEB, 2021), and serves as a road
map for decision-makers to align their directives with the national policy objective,

providing guidance to facilitate informed decision-making in the electricity sector.

Currently, the Sri Lankan energy sector is largely managed by a state-owned
corporation, along with private sector participation for electricity generation (ADB,
2015). The Ministry of Power is responsible for formulating, implementing, monitoring
and evaluating policies, programmes, and projects. The state-owned utility, the CEB,
established in 19697 is the sole authority for transmission and distribution of
electricity for the country. For designated urban areas along the western coastal belt of
Sri Lanka, which includes Capital Colombo, the CEB supplies electricity through the
state-owned Lanka Electricity Company (LECO), which was established in 1983 by the
electricity sector (ADB & United Nations Development Programme [UNDP], 2017).
CEB also accounts for 66% of electricity generation. The remaining 34% is generated
by the private sector and sold to the CEB (ADB & UNDP, 2017). The country’s
regulatory authority for public utilities is vested in the Public Utilities Commission of
Sri Lanka (PUCSL),'8 established in 2002. Therefore, the PUCSL regulates the
generation, transmission, distribution, supply, and use of electricity and is answerable
to the Parliament!9 (ADB, 2015; United States Agency for International Development
& Integrated Research and Action for Development, 2018). In 2007, Sri Lanka further
established the SLSEA,2° remitting it with the responsibility to (a) assist in developing
the national policy on energy, (b) implement policy for renewable energy, (c) regulate
functions of renewable energy, energy efficiency, energy planning, and conservation,
and (d) promote and develop renewable energy projects through private investments
and R&D of indigenous energy resources (ADB, 2015; ADB & UNDP, 2017; RMAEC,

2014).

17 Ceylon Electricity Board Act No.17 of 1969
18 Public Utilities Commission of Sri Lanka Act No. 35 of 2002
19 Government of Sri Lanka

20 Sustainable Energy Authority Act No. 35 of 2007
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4.2 Norway-Sri Lanka relations and collaborative projects for

knowledge building and innovation

In 1952 Norway and Sri Lanka established bilateral ties through diplomatic relations
and these ties were further strengthened through Norway’s development support and
assistance which began in 1965. The bilateral relations have mainly been centred
around (a) strengthening political cooperation on issues of mutual interests, (b)
sustainable development with a focus on economic development, including technical
and private sector cooperation, and (c) contribution to lasting peace, justice, good
governance, reconciliation, and human rights (Royal Norwegian Embassy Colombo,
2020). Notably, Norway played a significant role as a facilitator in the Sri Lankan peace
process from 2002 to 2006. Norwegian Agency for Development Cooperation
(NORAD) provides reference to Norway’s multiple roles in Sri Lanka — as diplomatic
broker, arbiter of the ceasefire, and humanitarian and development funder (Serbg et
al., 2011). Through these different collaborative efforts, Norway has helped Sri Lanka
in its endeavours to expand development. Another recent outcome of this cooperation
is the establishment of academic, research, and industrial partnerships, such as the
initiation of the HRNCET and the CBERC projects between Norway and Sri Lanka.
These academic, research and industrial partnerships, including HRNCET and CBERC
projects, are central to understanding this PhD study as well as the selection of research

cases that form the basis for this study.

4.2.1 Academic and research collaborations

In the early years following 2010, a few leading solar companies in Norway faced
bankruptcy as a result of difficulties competing with China, which was at the time the
market leader in the manufacturing of crystalline silicon solar cell technology. Western
consumers and businesses were also importing solar PV from China, adding to the
competitive pressure. This situation prompted researchers in many countries to shift
their focus towards other productive new type of non-silicon based solar cell
technologies. A Norwegian scientist of Sri Lankan origin, motivated by this, turned his
research interest in electromagnetic waves and nano-optics towards the possible use
of nanomaterials on solar energy technologies. This was at a time when both Norway
and India were active in high-quality research on solar cell technology. This motivation

to explore new types of solar cell technologies paved the way to establish collaborative
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research with research institutions in India, where research on novel alternatives, such
as on organic, dye-sensitised, and quantum solar cell technologies, were being studied.
The researchers not only focused on exploring newer technologies but also aimed to
produce technologies that are more affordable and cheaper (even if they turn out to be
low-efficiency technologies) and could be produced anywhere, including in poorer
developing countries, compared to silicon solar cells which required heavy investments

and large infrastructure facilities.

To promote joint research initiatives and to motivate and educate students to innovate
new, efficient, and cost-effective technologies, a memorandum of understanding
(MoU) was signed in January 2011 between HVL (formerly known as Bergen
University College) and Coimbatore Institute of Technology (CIT), a research institute
in India. These initiatives were carried out by the researchers’ own research resources
and with the support of the Faculty of Engineering and Science at HVL. Financial
assistance from the Bergen Research Foundation (Trond Mohn stiftelse) was received
in the following years to establish research infrastructure facilities (laboratory) to take
forward the research initiatives at HVL, which at that time had lacked adequate
facilities for high quality nanomaterial research. Similarly, financial support from
Indian funding agencies was received to suitably upgrade the laboratory in CIT in 2015
for the joint research activities. In 2015, HVL received funding from the Indo-
Norwegian Cooperation Programme supported by the Norwegian Centre for
International Cooperation in Education in order to enhance the collaboration between
HVL and CIT through student and staff mobility, joint supervision and dissemination
(Direktoratet for internasjonalisering og kvalitetsutvikling i hegare utdanning , 2018).
This academic collaboration resulted in high-quality research in the field of thin films
and nano structures for solar cells. This educational initiative also exposed staff and

students to work in multicultural research environment.

The multi-centred research partnership led to the need to organise frequent
international conferences and Indo-Norwegian workshops to present research
findings, as well as to share, discuss and learn about nanomaterials for clean energy
applications. Such conferences and workshops, that were partly funded by the
Norwegian Research Council from 2013 onwards, attracted further new partnerships,

networks, contacts, and research interests, generating an expansion in collaborative
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research on novel materials for CETs. The universities involved in this wider research
network included those in Norway, India, South Korea, Singapore, Japan, United
Kingdom, and the USA, and were formalised as Advanced Nanomaterials for Clean
Energy Applications (ANCEA). The initial HVL-CIT research partnership broadened
its activities into higher education on nanomaterials for CET and jointly submitted
research proposals to attract further funding from different funding organisations.
Consequently, this successful expanded joint research collaboration was awarded the

2017-2020 project funding from UTFORSK.

As a further step forward, the research and educational partnerships between
universities on CET expanded to involve Sri Lankan universities with an initial
exploratory effort in 2016 supported by a seed fund from the Norwegian Partnership
Programme for Global Academic Cooperation (NORPART). The following year, HVL
and the UoJ, Sri Lanka through a joint application succeeded in signing up a MoU for
an academic and research partnership between themselves to implement the HRNCET
project with NOK2! 4.7 million in financial assistance from NORPART for a period of
four years (2017 — 2021). This collaboration, while increasingly focusing on improving
the quality of higher education and research on CET at HVL and UoJ, has since been
extended to involve the Universities in Agder, Bergen in Norway, the University of

Peradeniya, and the National Institute of Fundamental Studies in Sri Lanka.

The HRNCET programme has been equipping staff and students from Norway and Sri
Lanka with the necessary skills to work on clean energy applications that use
nanomaterials for new generation solar cells, green hydrogen production, and energy
storage technologies. Students carry out synthesis, modelling, and simulation studies
on advanced nanomaterials to identify novel materials for these purposes, receiving
joint supervision from Norway and Sri Lanka. Additionally, the programme also
includes staff and student mobility programmes, involving short and long research
stays between the two countries. These stays provide exposure and experience on the
variations in research methodology. Furthermore, HRNCET has extended the

academic and research partnership between Norway and Sri Lanka to CIT. It has also

21 Norwegian Krone
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expanded collaborative research between these three countries to make more efficient

use of the different resources between Norway, India, and Sri Lanka.

Another milestone in the Norway-Sri Lanka collaboration was the establishment of a
research consortium in 2017. Supported by the Royal Norwegian Embassy Colombo in
Sri Lanka with a grant of NOK 6.2 million, the CBERC came into being as a result of
the HRNCET collaborative partners identifying the importance and advantages of
interlinking industrialists with Sri Lankan and Norwegian researchers through such a
project. The CBERC project is aimed at two primary groups: academics and students
at the UoJ working on CETs, and Sri Lankan and Norwegian private sectors working
on CETs. The consortium gave strength to the ongoing HRNCET academic and
research collaboration and expanded it by involving private sector industrialists to
mentor and engage in research, enabling students to understand the need and role of
the industry. It also created opportunities for industrialists to invest in CETs such as
solar in Sri Lanka. CBERC promotes CETSs, builds linkages between research and
business communities to encourage capacity building, and helps advancement of and
investments in innovation, related to CETs in Sri Lanka. The stakeholders in Norway
and Sri Lanka contribute to this consortium through technical assistance, offering
work placements for students, involvement in research projects, mentoring and
external supervision for research work, promoting exchange visits, and disseminating
knowledge through conferences and discussions, as well as financially investing in

CETs and establishing partnerships and joint ventures (UoJ & HVL, 2022).

Another facet of capacity building supported by the CBERC was the launching of a
clean energy research laboratory in Sri Lanka in 2018, complemented with advanced
technology equipment to help improve the quality of research, especially for synthesis
work and to motivate more students into the field. The CBERC also initiated outreach
activities on CETs through school-level awareness programmes, exhibitions,
competitions, and demonstrations. In addition, HVL and UoJ jointly developed an
accredited master’s curriculum on CETs (first and only one in Sri Lanka, as of 2023) in
2020, allowing students to get involved in CET initiatives in Sri Lanka, again supported
by the CBERC.
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In May 2018, facilitated by CBERC, a delegation from Norway, including 16 private
sector representatives, travelled to Sri Lanka to explore opportunities and to study the
energy landscape. The academics and researchers in the delegation were from HVL
and from universities in Bergen, and Agder. The delegation met with bilateral and
multilateral agencies, the Sri Lankan electricity sector stakeholders, and research
institutions and universities. This visit by industrialists, academics and researchers
paved way for the establishment, in 2020, of Sri Lanka’s first FPV DP with a capacity
of 46 kW (stationed in a waterbody at the UoJ premises) and a reference plant of 5 kW
on land (UoJ & HVL, 2022). The Norwegian energy group Equinor AS and Innovation
Norway, a state agency that promotes innovation and development of industries,
provided the financial support to Current Solar AS Norway for the development and
the implementation of the DP. The design is based on Norwegian maritime know-how
from offshore and aquaculture industries and combines use of composite beams for
mounting. While the panels, composite beams and the electronic materials arrived
from Norway, the floating pipes are locally made. The total component cost of the plant
is approximately Sri Lankan Rupees 10 million, which includes 157 solar panels along
with other equipment (A. Atputharajah, personal communication, April 11, 2023).
Data from the DP are transferred online to the Institute for Energy Technology in
Norway, where a number of studies are carried out to assess performance, reliability,
and operational characteristics of the FPV technology, with the aim to identify
innovation opportunities, reduce risks, and to develop improved solutions on FPV
(Kjeldstad et al., 2022). This PhD research is another major component of the CBERC
project in its efforts to facilitate and take forward RET in Sri Lanka as presented in
Section 1.1. Thus, in Sri Lanka the collaboration with Norway also includes industrial

collaboration in addition to academic and research partnerships.

In parallel with the expansion of HRNCET in Sri Lanka, as outlined above, the research
activities of the ANCEA network have also expanded and progressed into the health
sector since 2018, utilising nanomaterials techniques to create materials necessary for
scaffolds to place and grow stem cells. This research extension into the health sector
led the research group to be renamed Advanced Nanomaterials for Clean Energy and
Health Applications (ANCEHA). With this expansion, the first international
conference on AMCEHA and a Norwegian-Sri Lankan workshop on CETs were jointly

organised by HVL and UoJ in 2019 in the Northern Province in Sri Lanka. The
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conference attracted a total of 400 attendees, of which 120 were international
participants (UoJ & HVL, 2022). The participants comprised of experts, scientists,
scholars, academics, students, and industrial representatives from various countries,
including Norway, India, Canada, Australia, Bangladesh, UK, Sudan, Sweden, Finland,
Egypt, China, Japan and USA (UoJ & HVL, 2022). Norwegian support for academic
and research activities in India and Sri Lanka was further boosted in 2021 by way of
new fundings received through UTFORSK and NORPART, earmarking further
expansion in collaborative work with Alahappa University in India and Eastern
University in Sri Lanka. High quality research carried out by the ANCEHA research
group has resulted in 296 joint research articles in reputable international journals, in
addition to presentations in various international conferences. For this dissertation,

ANCEHA'’s engagement with Sri Lanka becomes relevant.

In this collaborative equation, there exists another inconspicuous player that has been
supplementing ANCEHA project activities in Sri Lanka in the field of education,
research, and industrial collaborations. As presented in Paper #1, the Sri Lankan Tamil
diaspora has facilitated HRNCET and CBERC projects by way of providing material,
finance, and cognitive support in building physical as well as knowledge resources to

further embed and sustain the projects in Sri Lanka.

The Sri Lankan Tamil diaspora and their educational engagement with their
homeland

Sri Lanka is a multi-cultural, multi-ethnic, and a multi-religious country with an ethnic
composition consisting of 74.9% Sinhalese, 11.2% Sri Lankan Tamils, 4.1% Indian
Tamils, 9.3% Moors and 0.5% others consisting of Burghers and Malays (Department
of Census and Statistics, 2012). Migration has played a key role in Sri Lankan history.
According to Reeves (2013), the total number of Sri Lankan emigrants is estimated to
be three million, of which two million are temporary migrants living on short-term job
contracts with the explicit intention of returning, while the remaining one million are
permanently settled Sri Lankan emigrants in the Americas, Europe and Australasia
(Jayawardena, 2020). The ratio of permanently settled transnational community to the
Sri Lanka population is reported to be 1:20 (Jayawardena, 2020). Records also
highlight that one in every four Sri Lankan Tamils now lives as diaspora (Cheran,

2003). While there have been several waves of emigration from Sri Lanka since its
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independence in 1948 from the British, the migration which occurred in the 1980s was
a watershed in the Sri Lankan migration pattern. This group of migrants was
categorised as forced migrants as they were forced to leave their home country due to
an internal armed conflict, rather than because of economic need or a wish to forge a
new life abroad (Jayawardena, 2020; Wayland, 2004). While it is beyond the scope of
this dissertation to look deeper into the internal armed conflict in Sri Lanka leading to
a forced migration, understanding the educational aspiration of the Sri Lankan Tamil
diaspora and their desire to pay back their home country in the field of education

becomes relevant.

The ethnic conflict was between the majority Sinhalese, densely populated in the
central, southern, and western parts of Sri Lanka, and the minority Tamils, who
predominantly live in the northern and the eastern parts of the country. Post-colonial
Sri Lanka became a polarised society between the Sinhalese and the Tamils, especially
in the education and employment sectors (Anuzsiya, 1996; Pieris, 2019). Politically,
these were effected through two legal directives, namely the Sinhala Only Act in 195622
and the Standardisation Policy of 1971,23 which restricted Tamils’ access to public
service employment and university education (Anandakugan, 2020). These
discriminatory policies and initiatives on employment and education escalated the
tension between the two communities and led to a civil war which lasted for nearly
three decades (1983 — 2009). Prior to the civil war, tensions were growing between the
two ethnic communities, which led to mass violence unleashed by segments of the
Sinhalese population against Tamils. The most destructive of these incidents took place
in 1958, 1977, 1981, and 1983 (Tambiah, 1986). The communal riots of 1983, also
known as the Black July of 1983, significantly impacted the migration patterns of Sri
Lankan Tamils, triggering thousands of Tamils to leave Sri Lanka as refugees or on
other humanitarian grounds, as they felt that the State could not guarantee their

physical security (Jayawardena, 2020; Sriskandarajah, 2005). Moreover, migration

22 The Sinhala Only Act Bill passed in 1956 made Sinhala the only official language (replacing English
and excluding Tamil) restricting Tamils their access to government services or public service
employment (Anandakugan, 2020).

23 The Standardization Policy in 1971 aimed to provide more educational opportunities for Sinhalese
students by requiring Tamil students to score higher than Sinhalese students to be admitted to the Sri

Lankan universities (Anandakugan, 2020).
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was also about safeguarding their educational aspirations, as Reeves (2013, p.149)
notes, “migration became a way for the Tamil middle class to safeguard what they saw
as central elements of their own culture, especially the value of education”. The Tamil
migration included a large number of Tamil students seeking higher education
opportunities overseas, professionals migrating for employment, and many Sri Lankan
Tamils seeking protection as refugees and asylum seekers (Fuglerud, 1999, 2001;
Jayawardena, 2020; Reeves, 2013; Sriskandarajah, 2002). This number continued to
grow due to a number of factors such as (a) many Tamil students and guest workers
across Europe and North America already living overseas, who were reluctant to return
and lodging asylum claims, (b) professionals and skilled middle-class Tamils migrating
to the West for employment and education directly or through informal ways and
ending up claiming asylum, (c) refugee flows from Sri Lanka to India and the rest of
the world, and (d) migrants arriving on family reunion programmes and as political
refugees (Sriskandarajah, 2002). This migrated community became the transnational
community of the Sri Lankan Tamil diaspora. The Sri Lankan Tamil diaspora plays a
significant role in building knowledge capital, knowledge transfer, capacity building,

and investments (Cheran, 2003).
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5. Contributions

This article-based dissertation incorporates three scientific papers. Each paper brings
to light a principal element and illustrates how that element is, in the particular
context, impacting the pace and progress of RETs in Sri Lanka. This section discusses
the general empirical findings and the theoretical and methodological contributions of
the three papers. Of these papers, Paper #1 is co-authored by myself and Arnt Flgysand
contributing approximately 80% and 20% of the work respectively. Papers #2 and #3

are single authored.

5.1 Paper #1: Mobilising Diaspora for Sustainability Transition in

Global University Cooperation

Paper #1, co-authored with Arnt Flgysand, was accepted for publication as a book
chapter in March 2023 in the book titled Universities and their places: Reflections on
the work of Paul Benneworth. This paper, drawing theoretically on the perspective of
GIN, investigated the exchange and transfer of codified knowledge through GUC, a
formal collaboration. In doing so the investigation identified the role of informal
networks in building local innovative and absorptive capacities, thus identifying it as a
principal element playing a nuanced contributory and supportive role in helping
resolve issues in the Sri Lankan context. The paper introduces the term innovation
poverty as a way of signposting the consistent poor innovation state, low scoring on
innovation indicators and underdeveloped innovation system, consequently hindering
the progress to innovation in countries like Sri Lanka. The paper addresses the
question of how sustainability transitions can be mobilised through global university
cooperation in the context of innovation poverty. Analytically, it studies the
engagement and effectiveness of informal networks in the establishment of coupling
mechanisms in transferring knowledge from the global to the local. In particular, we
explore how the concept of coupling mechanisms can be aligned to a situation of
innovation poverty and how such a coupling mechanism can be strengthened

contextually through informal networks.

Empirically, we draw on the GUC project involving the transfer and exchange of
codified knowledge from HVL to UoJ. The main objective of this GUC is to build

applications for the development of CETs such as new-generation solar cells, green
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hydrogen production and energy storage technologies using nanomaterials. The role of
the Sri Lankan Tamil diaspora network in this GUC process includes applying a GIN
frame and supporting the process through many fronts including educational,
financial, and mentoring. Having attained educational achievements following forced
migration, part of which being denied educational opportunities by their erstwhile
country, the Sri Lankan Tamils are motivated to contribute to the country’s educational
progress including through a voluntarily formed informal network. Established in
multiple academic and non-academic fields, the global informal network of the Sri
Lankan Tamil diaspora with their global and local knowledge, expertise, skills-set, and
network are seen as powerful and dedicated actors in lifting and pillaring knowledge
circulation. The paper submits that the transfer of codified knowledge is more
effectively performed when academic coupling mechanisms are established with global
universities and scholars in a GIN as part of a GUC. In this specific instance, the Sri
Lankan Tamil diaspora can be seen as actually functioning as a GIN in its own right. It
also illustrates the diaspora in terms of what the coupling mechanism is supposed to
be. We argue that taking advantage of informal networks such as a diaspora in coupling
mechanism can trigger fundamental changes in a developing country to improve the
prospects of overcoming innovation poverty. As such, the paper adds to the wider
literature that a sustainable energy transition can complementarily be mobilised

through context-sensitive GUC perspectives.

Paper #1 contributes to the literature in two ways. First, it shows the need for transition
studies to engage more with informal networks, if available, by showing that coupling
mechanisms in GIN can be strengthened through informal networks in transferring
codified knowledge from developed countries to developing countries through GUC.
Second, it adds diaspora contribution to the literature. An observation not so much
discussed in the transition literature is how the diaspora has come to be noted as an
informal actor in GIN facilitating domestic knowledge and capacity building by
functioning as an effective player of a coupling mechanism. The informal nature of the
Sri Lankan Tamil diaspora network, a GIN in its own way as mentioned above, allows

it to offer a supportive role to the formal GUC in transferring knowledge.
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5.2 Paper #2: Determinants of responsible innovation for
sustainability transition in a developing country: Contested

narratives for transition in the Sri Lankan power sector

This is a single-authored paper peer-reviewed and published online in the Norsk
Geografisk Tidsskrift / Norwegian Journal of Geography (2022).24 The paper focuses
on the different prevalent narratives in the Sri Lankan electricity sector which highly
influence the directionality of the energy pathway of the country. Energy projects and
trajectory for sustainable energy transition in developing countries often are faced with
barriers to implementation, resistance by stakeholders, and conflict between
stakeholder expectations. This is due to narratives-driven local, national and global
repercussions for the implementation and operation of new energy initiatives or
technologies. These barriers are often related to and embedded within institutions, and
within the processes of interaction between different stakeholders. In the process of
understanding the web of narratives affecting the transition trajectory, this paper takes
a different route and looks at how sustainable energy transition can also be a
responsible transition by addressing concerns raised by narratives in resolving the
dilemma. RI is crucial, yet it is a relatively new concept for developing countries
(Setiawan & Singh, 2015). In answering the RQ on how RI is understood in processes
of sustainable energy transition in Sri Lanka, and how does this understanding
inform sustainability transition theory the paper develops a framework by placing
narratives as a feedback tool between sustainability transition and RI. Analytically, this
paper narrows this down to emphasise the need for a fusion between the TIS and RI
frameworks to stimulate effective sustainable energy transition processes in
developing countries. The paper suggests that such a fusion can be achieved and
contextualised through the narratives in play (Floysand & Jakobsen, 2017) by
considering them (i.e., narratives) as feedback material between TIS and RI. In
operationalising this, the paper pays attention to the contextual underpinnings of
entrepreneurial activities and legitimisation functions of a TIS. To achieve stronger
integration of RI (viewed as a discourse) with sustainability transition in a real-world

setting, including in a setting outside from where the concept originated, the paper

24 This paper is part of a special issue Exploring the Geographies of Responsible Innovation, edited by
Svein Gunnar Sjgtun and Marte C.W. Solheim.
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underscores the need for nuancing, in this case via narratives, to achieve transition

sustainably.

Empirical evidence comes from the Sri Lankan electricity sector which has a collective
vision for a sustainable energy pathway for the country. The paper explains how the
different stakeholder categories perceive the sustainable energy trajectory in their own
presumptive ways as to the responsible way forward. While it shows that each of the
different stakeholder’s vision for sustainable energy development for the country is of
high priority, their claims and perception of a responsible pathway towards achieving
this vision are highly contested and conflicting. The policymaker-centric and
professional-centric narratives are related to sustainable energy development whereas
the investor-centric narrative is related to sustainable technology development. The
policymaker-centric sustainable energy development narrative highlights that Sri
Lanka’s sustainable energy development is concerned with providing an affordable and
reliable electricity supply and requiring fossil fuels to play a key role in the electricity
sector trajectory. The professional-centric sustainable energy development narrative
calls for a timely shift to exploit the island’s abundant sources of solar and wind power
with the assistance of foreign and local capacities and resources, but which also
identifies the vital need for knowledge incorporation. The investor-centric sustainable
technology development narrative emanating from investors and developers
highlights the absence of an integrated approach and mechanisms for initiating
entrepreneurial activities hindering the absorption of RETs. To enable entrepreneurial
activity of a TIS, the presence and engagement of active entrepreneurs becomes a key
indicator. Sri Lanka’s reliance on private sector investments for RETs requires a
facilitative and transparent framework to engage and establish a functional TIS. The
absence of such a facilitative and responsible framework affects the remaining TIS
functions and finally leads to the inability to absorb and legitimise the newer
technology trajectory. In addition, the narratives suggest that the concepts of
sustainable and responsible have to be viewed differently in resource poor settings.
For instance, sustainable energy in the literature points to the discussions on energy
from RETSs, however to a large extent in the Sri Lankan context sustainable energy
refers to the access to affordable and reliable energy, not necessarily from renewables.
Innovation and technology adoption process leading to transitions can be a failure

unless they are practised or performed responsibly. This real-world setting reveals that
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RI has to be viewed in relation to the place specific factors. In this paper, I relate the
meaning of responsible to accountable by highlighting that it is the collective duty of
stakeholders to give consideration to potential impacts when introducing RETs by
being vigilant to the elements of supply and distribution namely accessibility,

affordability and reliability.

Paper #2 contributes to the literature on sustainability transition and RI. To achieve
this, it develops a methodological framework for merging TIS with RI by way of
engaging the two via prevalent narratives in play. Applying this framework to the Sri
Lankan electricity sector and engaging with the prevalent stakeholder narratives, the
paper highlights that the concepts of sustainable and responsible are context related,
and that multiple narratives create tension and disagreement regarding a way forward.
In doing so, the paper simultaneously reaffirms that narratives of powerful
stakeholders dominate and exert disproportionate influence (Floysand & Jakobsen,
2017), marginalising the remaining narratives and reinforcing the existing energy
pathway. Finally, the paper brings out empirical evidence to demonstrate how un-
managed and unresolved prevalent narratives within the electricity sector can be a

barrier in transitioning to more RETs.

5.3 Paper #3: The geography of sustainability transition and

materiality: Grid-tied solar photovoltaic technology in Sri Lanka

Paper #3, revised and resubmitted to Regional Studies Regional Science in May 2023,
is single authored. It addresses the role of materiality and engages with the relational
dimension. The conundrum as to why Sri Lanka with ample solar irradiation is unable
to progress through grid-tied solar technology for energy transition, and why different
forms of solar PV technologies need to be tested prompted the question of the role of
materiality in transition. The broad field of GeoST has focused on understanding place-
based factors and their influence in shaping transitions