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Abstract 

This research explores the operational dynamics of value co-creation within Nepal’s 

hydropower sector. It provides exploratory quantitative evidence for how the diverse network 

actors that take part in the hydropower value chain are intertwined and interact - conceptualized 

as business ecosystem within this study. 

Besides identifying who the different ecosystem actors are and how they operate this study 

considers when and why this ecosystem emerged and whether it is operating efficiently. The 

country in which the value chain lies, has abundant hydropower resources and significant 

potential to export electricity. Nevertheless, Nepal is net importer of electricity and has one of 

the lowest per capita consumptions in the world. Hydropower development is a capital 

intensive and complex venture, where individual actors need to cooperate well, since projects 

of this kind cannot be achieved easily and by individual organizations that operate 

independently. 

The study finds, that the value chain has benefited from the emergence of private hydropower 

developers, the so-called Independent Power Producers as these have adapted the important 

operational strategy of a niche player. By taking over parts of the value chain they have reduced 

value capture by the dominating and historically inefficient state utility. Nevertheless, the study 

argues that the value chain continues to have various bottlenecks, which could be reduced by 

increasing interconnectivity and data sharing within the sector. Additionally, the network 

actors need to create a masterplan for the ecosystem. The study concludes by indicating how 

the organizational dynamics can be further optimized, if some of the ecosystem actors were to 

adapt their operational strategy.   
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1 Introduction 

Nepal has one of the largest hydropower resources in the world estimated at 83,000 Megawatt 

(MW). Of these, half are considered economically feasible. However, despite the fact that 

policy makers as well as international aid agencies have seen the development of the 

hydropower sector as a key component of economic growth for half a decade now, only 1355 

MW, which constitutes about 3 percent of the economically feasible capacity, have been 

harnessed (NEA Annual Report, 2019). These difficulties to effectively manage the complex 

ecosystem that provides the essential service “electricity” has led to the country’s economic 

development being hampered by its insufficient energy supply (IPP-MD Pokharel; Poudyal et 

al., 2019). Furthermore, despite the vast hydropower potential its power only accounts for two 

percent of the total energy consumed within Nepal as the country still almost entirely relies on 

fossil fuels (NEA Annual Report, 2019). 

Traditionally, the Nepali government has undertaken hydropower projects entirely themselves 

through their state utility the Nepal Electricity Authority (NEA). The focus was on seeking 

foreign aid and grants for the development of the sector rather than promoting the participation 

of private national or international investors (Sharma & Awal, 2013).  

However, especially in the past decade, increasingly more hydropower projects have been 

developed by domestic private sector actors, namely the Independent Power Producers1 (IPPs). 

These are entities which own and/or operate facilities to generate electricity and then sell it to 

a utility which connects to a grid. To date, IPPs have developed 83 projects which have a total 

capacity of 682 MW. In a relatively brief period of time their contribution to the grid has 

therefore become larger than that of the NEA who has undertaken 16 projects with a total 

capacity of 673 MW (NEA Annual Report, 2019).  

Hence, in recent years, the IPPs account for a considerable share of the network of actors that 

are involved in the development of Nepal’s hydropower. Together with other organizations 

and institutions they form a business ecosystem consisting of interconnected and interdepend 

ecosystem actors. As all hydropower value chain activities from the construction of 

hydropower plants to the generation, transmission and distribution of hydropower are 

 
1 In the context of this study the term “IPP” only refers to producers of hydropower. While, theoretically, solar, 

wind and other renewable energy sources have IPPs that sell their energy to the national grid, these sources 
only account for less than 1 percent of Nepal’s total electricity production (IPP Karki; Word Bank Data, 
2020). 
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interconnected and dependent on one another, the activity of one actor in the value chain may 

impact the performance of another actor, or even have an impact on the performance of the 

entire sector, for better or for worse (Rong et al. 2015; Shrestha, 2015). Hence, within a 

business ecosystems, the actors are simultaneously influenced by their internal capabilities and 

their complex interactions with the other actors of the ecosystem (Iansiti & Levien, 2004). A 

hydropower plant, for example, which does not have a functioning grid to connect to, is 

inoperable. Problems are intricate and cannot be resolved without some sort of cross-sector 

understanding, agreement and collaboration as well as collaborative governance (Bryson, 

Crosby, & Stone, 2006). Hence, “the hidden power of a business ecosystem  lies in its dynamic 

mechanism, which makes it possible to transform a passive social network into an active value 

creation chain” (Rong et al., 2015, p. 2). 

Since Nepal’s IPPs experience particular challenges due to the fact that the country has only 

one off-taker of electricity to whom they can sell their generated energy to, the state utility, this 

paper will mostly focus on identifying the interdependencies and collaboration of these two 

network actors (Sharma & Awal, 2013). 

1.1 Research Purpose and Approach 

Based on the fact that IPPs are a relatively new actor in a power sector with immense potential, 

of which the network has so far not been able to adequately take advantage of, understanding 

the interdependencies occurring between the hydropower actors, the roles of these and the 

underlying processes and functions taking place within the business ecosystem, has been 

identified as important research area.  

Furthermore, the increasingly significant hydropower private sector in Nepal has received little 

attention in the academic literature to date. Employing the theoretical approach of the business 

ecosystem concept for this research pursuit and investigating to what extent value co-creation 

is taking place is considered important, as hydropower development is a complex venture and 

projects of this kind cannot be achieved easily by individual organizations that operate 

independently.  

Lastly, the insufficient development of the power sector has significant repercussions for a 

country’s economic development as well as the consumers of the service “electricity”, its 

citizens. The importance of researching the underlying institutional challenges, by analysing 
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the operational dynamics of the ecosystem that provides the service, has therefore been a 

further contributor towards the choice of case study.  

1.2 Research Question(s) 

The main objectives of this study are to understand how the business network actors interact 

and to identify the degree to which the IPPs and the other organizations and institutions of the 

ecosystem cooperate and engage in collaborative processes. Furthermore, the study aims to 

identify where the ecosystem lacks an integrated approach, which if improved, would enhance 

the effectiveness and health of the entire business ecosystem. In order to do so, it will identify 

the main exogenous as well as endogenous opportunities and challenges that the actors and 

the network as whole have to address and adjust to. This study answers the following research 

question: 

RQ: How do the IPPs and the other actors of their business ecosystem mutually interact and 

adapt to increase their opportunities for taking advantage of Nepal’s hydropower potential? 

To break down the key inquiry, three investigative sub-questions have been formulated.  

Considerations for sub-question 1: To start with, since hydropower development requires 

dynamic and complex procedures encompassing a wide spectrum of actors with individual 

roles and capabilities, their network interdependencies will be analyzed by applying a multi-

actor, multi-level,  and to some extent multi-dimensional and longitudinal approach (as cited 

in Huu, 2014). It is multi-actor as the ecosystem involves a wide spectrum of actors. It is multi-

level as these actors lie on different levels, such as the regulatory and operational level. It is 

multi-dimensional as the analysis mostly regards economic considerations. However, as these 

are closely interlinked this study also touches upon political and cultural influences. It is 

longitudinal as the study, to a minor extent, touches upon changes in the sector to assess 

whether the sector is robust and productive over time. The IPPs thereby lie at the core of the 

ecosystem analysis. The first sub-questions therefore is: 

Sub-Q1: Who are the network actors of the IPPs business ecosystem and how are the actors 

organized? 

Considerations for sub-question 2: Due to the complexity of ecosystems, integration of 

operations and the sharing of information can represent a challenging task for which third-party 

actors may be used. This is particularly assumable as the studied ecosystem actors operate in a 
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development country which may lack advanced technical resources, which may hinder 

integration and information distribution. Furthermore, despite no single actor being able to 

operate in isolation, willingness to collaborate cannot be considered a given. Actors might lack 

willingness when a sense of competition predominates, or priorities are in conflict. Hence sub-

question was formulated: 

Sub-Q2: How do the network actors interact and to what extend do they use intermediaries 

and information technology for the purpose of increasing the stability and productivity of the 

ecosystem? 

Considerations for sub-question 3: The hydropower actors with whom the Nepali IPPs share 

an ecosystem all operate along the same value chain and therefore have to effectively cooperate 

to ensure its health. However, as the electricity has to be sold to markets lying outside of this 

value chain and as these markets have their own dynamics, the ecosystem does not only have 

to function internally, but also has to have the ability to consider exogenous parameters and 

adapt to these, especially in order to grow. In this case the IPPs and the business ecosystem as 

a whole, theoretically have vast untapped potential to supply the service “electricity” to users 

in the domestic market and to markets abroad. This however also requires considering 

parameters lying outside of their system. In order to address these and draw competitive 

advantages, the ecosystem needs to ensure an adaptive business environment. Accordingly, 

sub-question 3 analyses these considerations: 

SQ3: What are the opportunities and challenges in the business network and how do the 

network actors address these? 

1.3 Scope and Delimitations 

This study focuses on the diverse and interdependent organizations and institutions of the 

business ecosystem community surrounding Nepal’s IPPs. The unit of analysis will therefore 

be a specific “business ecosystem stream”, which centers on a type of organization, the IPPs, 

and their environment. The research will furthermore explore to what extent the opportunities 

of the ecosystem are durably growing, by assessing the productivity and robustness of the 

sector throughout time. As the mutual service of the collaborating actors, namely electricity, is 

produced and distributed through complex processes along a value chain, the most relevant 

bottlenecks occurring along it will be identified. Hereby technical and financial aspects will be 

touched upon. These will however not be an explicit part of this study but rather serve as 
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indicative parameters of the efficiency of the business ecosystem. Furthermore, while the 

ecosystem, particularly at the beginning of the value chain, requires cooperation with the local 

communities these are not included in the scope of this study. This is reasonable since the 

organizations of the ecosystem have highly individualistic relationships with the local 

communities effected by projects. Including them to the analysis would go beyond the scope 

of the study. Additionally, they are not considered to be part of the ecosystem, in so far as their 

individual performance and cooperation is assumed to not be closely tied to the overall 

performance of the ecosystem. 

1.4 Structure of the Paper 

In the following, Chapter 2 will lay out the methodological choices made for the pursuit of 

answering the research question(s). Thereafter, Chapter 3 will present the theoretical concepts 

that have been considered and functioned framework throughout the subsequent analysis and 

discussion of the study. Chapter 4 provides insights to the research context which are required 

for the understanding of the subsequent analysis in Chapter 5. This will be structured in a way 

that in succession answers the three sub-questions by integrating the collected data. Chapter 6 

will discuss the practical and theoretical implications of the findings and answer the research 

question(s). Chapter 7 concludes by summarizing the most relevant findings and by suggesting 

direction for the future.  
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2 Methodology 

The following chapter outlines and justifies the research methodology used in this study. This 

will be done by presenting the research philosophy, the research approach and the research 

strategy. Subsequently a discussion of the data collection and data analysis will take place.  

Lastly, a reflection on the strengths and weaknesses of the study will be conducted. The figure 

below is an adaptation of Saunders, Thornhill and Lewis “research onion” (2019) and illustrates 

the research process of this study. 

 

 

Source: Own illustration based on Saunders et al. “The research onion” (2019). 

Figure 1. Research Process 

2.1 Research Philosophy 

When following a research objective, the researcher makes philosophical assumptions about 

how knowledge can be obtained and how the world is perceived. Through this thought system, 

new and reliable knowledge is obtained (Saunders, Lewis, & Thornhill, 2012). This thesis 

follows a social constructivist view, which means that the reality is not objective. Instead it is 

subjective formed and given meaning by the social context and personal experiences of an 

individual. Accordingly, reality is based on assumptions and the social context rather than there 
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being one universally true reality (Saunders et al., 2012). In the case of this study, a social 

constructivist view allows the researcher to acknowledge the different meanings the individual 

managers of the ecosystem actors as well as the consumers of the service construct and place 

on their existence. Thus, the aim of the thesis is not to find a universal truth about business 

ecosystem actors’ use of a value co-creation approach in the hydropower sector. Rather it is to 

present well-documented argumentation for how the actors of this type of business ecosystem 

are mutually dependent and can adapt their operational dynamics to facilitate value co-creation. 

2.2 Research Approach 

According to Saunders et al., the way theory is developed and the way theory informs on a 

research question and research objective, decides whether a paper adopts a deductive or 

inductive approach (2019). The studied followed an inductive approach as this research project 

started with an extensive exploration process of a topic, namely Nepal’s hydropower sector 

and its actors. The theoretical explanation has been generated with the collection and analysis 

of data. Induction allows for changes of research emphasis as the research progresses and tends 

to be particularly concerned with the context in which phenomena take place. Hence, within 

induction, a small sample tends to be more appropriate than a large, less explorable sample 

(Saunders et al., 2012).  

In the case of this research project, the exploratory process included reviewing secondary data 

(i.e. academic literature and country reports) as well as in-depth preliminary interviews with 

experts from various fields of Nepal’s hydropower sector. Due to their explorative nature, in-

depth interviews can reveal valuable information for the process of fully formulating a research 

question and objective (Saunders et al., 2019).  
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Source: Own illustration. 

Figure 2. Research Approach 

2.3 Research Strategy 

The proposed research question and sub-questions are formulated for a single case study and 

are of an exploratory nature. Exploratory research “aims to seek new insights into phenomena, 

to ask questions, and to assess the phenomena in a new light” (Saunders et al., 2019, p. 803). 

This study seeks to advance the understanding of how Nepal’s IPPs and the other actors of the 

business ecosystem are interconnected and can achieve value co-creation in the hydropower 

sector. This in turn helps to further explore the concept of industries forming a business 

ecosystem and co-creating value thereby assessing these phenomena from a new perspective. 

The choice for a single case study as a unit of analysis was made as an adequate analysis of the 

complex and non-linear interdependencies of Nepal’s hydropower actors is demanding and 

assertive in itself (Flyvbjerg, 2006; Yin, 1994). A case study’s strength “is that it can ‘close in’ 

on real life situations and test views directly in relation to phenomena as they unfold in 

practice” (Flyvbjerg, 2006, p.19). 
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Case studies and even more so single case studies have been criticized for being of poor 

validity. A reasoning was that case studies are often conducted in a manner that aims to confirm 

the researchers preconceived hypotheses. However, most of the researchers that have initially 

represented that hypotheses have subsequently been compelled to revise essential points of 

their criticism, as their preconceived views, concepts, assumptions and hypotheses often turned 

out to be wrong (Flyvbjerg, 2006). Furthermore, a case study’s ‘special feature of small-N’, 

does not necessarily represent a disadvantage in terms of external validity since even single 

case studies “are multiple in most research efforts because ideas and evidence may be linked 

in many different ways” (as cited in Flyvbjerg, 2006, p 19). 

Flyvberg’s paper additionally indicates that “one can often generalize on the basis of a single 

case, and the case study may be central to scientific development via generalization as 

supplement or alternative to other methods” (p. 12). The generalisation from this case study is 

done analytically, by expanding theories instead of applying statistical generalisation (Yin, 

1994). The chosen single-case study analyses Nepal’s IPPs and the hydropower sector they are 

part of by exploring the particular phenomenon of business ecosystems and value co-creation. 

However, this does not suffice as a true inductive study (Eisenhardt, 1989). Instead the research 

hinges foremost upon the three important uses for case studies: the motivational, the 

inspirational and to some extent the illustrative power of particular cases studies (Siggelkow, 

2007). 

2.4 Methods of Data Collection 

A case study can be based on any combination of quantitative and qualitative evidence whereby 

quantitative is mainly used as a synonym for techniques that use numerical data and qualitative 

is used to describe non numerical data such as words. While qualitative observations generally 

identify the presence or absence of something, quantitative observations measure the degree to 

which a feature is present (Saunders et al., 2012; Yin, 1994). 

For this research, a combination of secondary data analysis and interviews has been chosen as 

it is assumed to be the best combination of methods most likely to answer the research 

question(s) by providing in-depth knowledge about a specific problem area in a specific 

country. Hence, the research will be based on a collection of multi-method quantitative data 

which consists of both primary and secondary data. The primary data is generated for the 
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purpose of addressing the research question of this paper whereas the secondary data has 

already been gathered for other purposes than the problem at hand (Saunders et al., 2012). 

According to Yin there are six available sources of evidence within the data gathering process 

(2003). These are applied to varying degree within this study (see table…). The use of more 

than one source of data and method of collection, the so called triangulation, allows one to 

confirm the degree of validity, credibility and authenticity of the research data as well as its 

analysis and interpretation (Bryman, 2006; Saunders et al., 2012). This study uses triangulation 

by collecting data through interviews and combining it with data from secondary sources. 

Source of evidence Appliance in this study Data type Data impact 

Documentation Journals, articles and reports Secondary Strong 

Archival records News articles and reports Secondary Normal 

Interviews With key actors and experts Primary Strong 

Direct observations Three months presence in Nepal for research purposes, 
from July to September 2019 

Primary Normal 

Participant 
observation 

Meetings at Nepali IPPs headquarters; participation of “First 
Hindu Kush Himalaya Science-Policy Forum” by ICIMOD 

Primary Weak 

Physical artefacts Field visits had to be cancelled due to a risk of landslides 
caused by heavy monsoon rains 

Primary  - 

Source: Own abstraction of Yin (2003). 

Figure 3. Data impact of different sources of evidence  

2.4.1 Interviews 

When identifying the most advantages type of research interview a number of circumstances 

should be considered. These can be grouped under the following categories: “the purpose of 

the research”, “the significance of establishing personal contact”, “the nature of the data 

collection questions” and “the length of time and completeness of the process” (Saunders et 

al., 2012). As indicated within the research approach, two types of interviews were conducted 

throughout this study. 

Firstly, unstructured in-depth interviews took place during the orientation and research phase 

of the study. A total of four were conducted. Unstructured interviews were most suitable at that 

stage of the research as they allow one to explore a general research area in an in-depth matter 

(Saunders et al., 2012). During that phase, the identification of specific phenomena within the 
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chosen research area took place which is why it was advantageous that the interviewees were 

allowed to talk freely about beliefs, events, opportunities, challenges etc. within the chosen 

field (Lamont & Swidler, 2014). However, while the findings were essential for the case study 

identification and served as research context observations throughout the analysis, the collected 

data was not coded and included to the primary data findings, as they were not generated for 

the purpose of addressing the identified phenomena. The preliminary interviews were 

conducted face-to-face during a stay in Nepal which took place between July and September 

2019. 

Secondly, in order to collect the primary data semi-structured interviews took place. A total of 

six were conducted. Two of the respondents held management positions within two ecosystem 

relevant organizations. In order to receive their perspectives and insights of both of their areas 

of responsibilities, two different sets of questions were prepared for their interviews. One 

respondent was Sushil Pokharel, who is the Managing Director of two IPPs. Additionally, he 

is the Executive Commission Member of the Energy Development Council (EDC), an 

organization that falls under the category of an ecosystem intermediary. Similarly, Kumar 

Panday, is the Managing Director of an IPP as well as the Vice-President of the Independent 

Power Producer Association, Nepal (IPPAN) which is also an ecosystem intermediary. 

Semi-structured interviews were identified as the most advantageous type of research interview 

for a number of reasons. Firstly, the prepared questions only function as a framework. The 

possibility to raise additional questions allows for deviations that reveal unanticipated but 

valuable information increasing the overall likelihood of adequately grasping the complex 

structures and on goings of the ecosystem. Secondly, they allow for the creation of a different 

set of questions for each interviewee (Saunders et al., 2012). This variance in questions was 

relevant as the population was selected in a way that ensured insights from individual roles and 

inherent, diverse perspectives within the ecosystems. Thirdly, semi-structured interviews 

increase the probability of the interviewee revealing sensitive issues due to the open-ended 

nature of the questions combined with the establishment of personal contact which interview 

situations create (Saunders et al., 2012). This was particularly important as this study also 

attempted to identifying the fine line between cooperation and competition among the 

ecosystem actors. 
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2.4.2 Population selection and interviews process: 

Samples in qualitative research tend to be small. While their advantage lies in their ability to 

reveal in-depth information surrounding complex research topics, the collection and analysis 

of data is usually labour intensive and resource consuming (Lamont & Swidler, 2014; Saunders 

et al., 2012). The importance therefore lies in the identification of those experts in the sector 

whose roles and tasks qualify them to have the specific knowledge and insights that are most 

relevant in the quest of answering the research question(s). The identification of respondents 

was conducted through purposive sampling with the samples being chosen at the discretion of 

the researcher. The insights needed for a high reliability during the purposive sampling, were 

gained through the preliminary interviews and other observations made during the researcher’s 

stay in Nepal. 

As there was a focus on one particular subgroup in which all the sample members weree similar 

(they all had a particular occupation or level in an organization’s hierarchy), homogeneous 

sampling was the type of purposive sampling used (Saunders et al., 2019). 

During the identification process, the following factors were taken into account: 

● The respondents were required to hold a management position within their organization as 

this was believed to be a necessary prerequisite for them to have the ability to assess the 

entire ecosystem and its network connections as well as the insights to identify the 

organizations role within it. 

● The respondents were required to be part of one of the organizations lying at the core of 

the ecosystem as it was assumed that this is where the most decisive elements and 

exchanges for the functioning of the business ecosystem lie and take place. As illustrated 

in Figure 3, these organizations are the IPPs, the state utility NEA, as well as the 

intermediaries. 

In addition to purposive sampling, snowball-sampling was also applied. Those already 

interviewed on occasion suggested one or more people whom they believed would be able to 

offer additional valuable insights and thus contribute to a comprehensive understanding of the 

business ecosystem. This was especially valuable as it enabled the researcher to obtain access 

to certain high-level respondents during a country wide lockdown period (Saunders et al., 

2012). The interview matrix, which gives an overview of the interviewed organizations, the 
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specific interviewees as well as the labels used to reference these throughout the paper, can be 

found in Appendix 1. 

The references are a combination of the type of stakeholder (e.g. IPP or NEA) and the surname 

of the interviewee. A label key of the abbreviations can be found in Appendix 2. 

The combination of quality and quantity of data in a qualitative research study determines the 

degree to which data saturation is obtained (Saunders et al., 2012). While a larger sample size 

would have been preferable, certain factors still enabled a relatively high degree of data 

saturation. First, the fact that the respondents hold key management positions within the 

ecosystem and have extensive working experience within the sector ensured that the  

information obtained was first-hand and of high quality. Additionally, the respondents were 

willing to share in-depth information about hidden, current and specific phenomena that was 

relevant to the research. Finally, the business ecosystem under assessment was limited to the 

interactions between the key organizations, with at least one of each being included. 

Before each interview, the respondents were given an explanation of the research topic which 

also included a brief introduction to the concept of business ecosystems. This was done in order 

to assure that the interviewee understood the relevance of his role and to increase the likelihood 

of receiving responses and perspectives that were relevant to the research and thus increasing 

the overall internal validity. Additionally, the respondents received a set of questions which 

were uniquely adapted to the type of organization they represented. As mentioned above, in 

those cases where the respondent represented two relevant organizations, two different sets of 

questions were provided. The interviews were all conducted via video calls on Skype, Zoom 

or Viber between March and May 2020. The interview length varied between 45 and 90 

minutes. 

Secondary Data 

Due to its accessibility, secondary qualitative data was a helpful addition to primary data. The 

secondary qualitative data is especially helpful in research contexts that have limited time, 

resources and/or access for the collection of large and detailed primary data sets (Saunders et 

al., 2019). 

The secondary data of this study consists primarily of papers published in academic journals, 

publications from various international and Nepali research organisations, publications by 
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governmental entities, as well as information published by private companies and associations. 

Most of the material was collected using the google search engine and CBS’s online library 

database. The most frequent keywords used in the search were “business ecosystems”, “value 

co-creation” and “hydropower (actors and/or Nepal)”. However, even though a large number 

of hits came up for the individual search keywords, the search for a combination of the 

mentioned keywords did not result in any relevant findings. Similarly, a broader search using 

the keywords “infrastructure/energy sector” instead of “hydropower”, resulted in a very limited 

number of hits. 

The scarcity of literature combining the phenomenon of business ecosystems with an 

infrastructure related field indicated that there is a gap in the business ecosystem and value co 

creation literature, ultimately leading to the formulation of the research question. 

Not only were the secondary sources essential for the topic identification and preliminary 

screening process of Nepal’s hydropower sector. The data was later used to supplement the 

findings of the primary data collected through the in-depth and semi-structured interviews. 

Data analysis and implications 

All semi-structured interviews and one of the preliminary interviews were recorded and 

transcribed. The remaining interviews were unrecorded and solely documented through notes. 

The transcription of the recorded interviews was conducted, as it allowed for an integrative and 

exhaustive analysis. A inductive explanation building approach was applied for the data 

analysis (Saunders et al., 2019). Hereby, the transcribed interviews of the purposive selected 

sample were reduced to the relevant information and rearranged according patterns, revealing 

the occurrence or non-occurrence of phenomena. This allowed the researcher to identify to 

what extent propositions are applicable in the case of Nepal’s IPPs business ecosystem and 

where propositions need to be refined. This process of identifying patterns and abstracting 

information was repeated by further subdividing identified broad topic areas into more specific 

labels. The inclusion of secondary data to the analysis and testing of the proposition allowed 

for the development of valid and well-grounded conclusions (Saunders et al., 2019). 
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3 Theoretical Framework 

In order to address the research question, this chapter will provide an introduction of the 

concept of business ecosystems. It will furthermore give an overview of the relevant 

considerations made by scholars, contributing to the assessment of the health of an ecosystem, 

the identification of different strategies that ecosystem actors adapt, as well as clarify the term 

value co-creation.  

3.1 Business Ecosystems 

The theory of business ecosystems was formally introduced by Moore in 1993 as a way to 

explore and explain how companies and their business environment interact and co-evolve 

(Rong & Shi, 2015). One of the definitions provided by Moore defines business ecosystems as 

“an economic community supported by a foundation of interacting organizations and 

individuals - the organisms of the business world. The economic community produces goods 

and services of value to customers, who are themselves members of the ecosystem. The 

member organisms also include suppliers, lead producers, competitors, and other stakeholders. 

Over time, they coevolve their capabilities and roles, and tend to align themselves with the 

directions set by one or more central companies” (1996, p. 25). 

While this definition emphasizes interaction within a business system, a second definition 

provided by Moore highlights the self-organization and decentralized decision making. He 

states that business ecosystems are an “extended system of mutually supportive organizations; 

communities of customers, suppliers, lead producers, and other stakeholders, financing, trade 

associations, standard bodies, labour unions, governmental and quasigovernmental institutions, 

and other interested parties. These communities come together in a partially intentional, highly 

self-organizing, and even somewhat accidental manner.” (Moore 1998, p. 168). 

A business ecosystem therefore entails a much larger conceptual scope than an organizational 

unit and its direct partners as is done for instance within business network theory. Rather, it 

refers to a network of diverse organizations and institutions that are interconnected and 

interdependent and are bound together by the shared faith of the entire ecosystem (Iansiti & 

Levien, 2002; Rong & Shi, 2015). The way these different levels of organisations (i.e. industry 

associations, policy makers and competitors) and the supply-chain related companies interact 
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has “a big impact on the development of an industry, especially when that industry is 

experiencing rapid change” (Rong & Shi, 2015, p. 4). 

The concept of a business ecosystem therefore refers closely to its semantic origins: biology, 

where scientist analyse the interactions of actors of a natural ecosystem in order to, for instance, 

understand how they react to external shocks for their mutual survival (Göthlich & Wenzek, 

2004). 

In addition to including different levels of organisations, Moore suggests cross industry 

boundaries. With today’s business environments becoming increasingly complex, business 

activities cannot be divided under specific industries (Moore, 1993). “Essentially, the concept 

encourages companies to explore outside of their natural boundaries, whether of firm, industry, 

or economic sector, and seek ways in which their institutional context can be reshaped to their 

and their allies’ advantage” (Moore, 2006, p. 58). This also implies a shift in management focus 

away from the management of internal resources, to the management and influence of matters 

that are beyond the direct control of the firm (Iansiti & Levien, 2002). 

3.2 Assessing the Health of a Business Ecosystem 

A direct implication of the ecosystem concept is that performance of an individual firm and the 

utility of an individual product, does not purely depend on a firm’s own capabilities or its static 

position with respect to its partners, competitors, customers, and suppliers. Instead it is also 

highly dependent on the productivity of the entire network and the dynamic interactions with 

the ecosystem as whole. Iansiti and Levien therefore proposed three cardinal measures by 

which the collective health of an ecosystem can be assessed. Or, put differently, they proposed 

a way to be able to identify to what extent the opportunities of ecosystem members are durably 

growing (2002)2: 

Robustness: Similarly, to a biological ecosystem, “a business ecosystem must be capable of 

facing and surviving perturbations and disruptions”. The assessment of robustness can be 

achieved by examining the survival rate in a given ecosystem. A healthy ecosystem will 

encourage the survival of a diverse set of firms which are capable of managing through 

inevitable disruptions. Furthermore, the consumer experience gradually evolves as a result of 

 
2 The following section builds entirely on Iansiti and Levien, 2002. 
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existing capabilities and tools being leveraged to perform new operations enabled by new 

technologies. 

Productivity: Beyond mere survival and a stable structure, an ecosystem should exhibit 

productivity and benefit those who use it. As business ecosystems are constantly subject to new 

conditions (i.e. new technologies, new processes and new demands), it does not suffice to 

identify how effectively it converts raw materials into products. Instead it is important to 

identify the ecosystems ability to draw competitive advantages from various sources. Three 

types of productivity-related metrics are suggested. Firstly, total factor productivity: 

“Leveraging techniques used in traditional economic productivity analysis, ecosystems may be 

compared by the productivity of their participants in converting factors of production into 

useful work” (p. 36). Secondly, productivity improvement over time: “Do the members of the 

ecosystem and those who use its products show increases in productivity measures over time? 

Are they able to produce the same products or complete the same tasks at progressively lower 

cost?” (p. 36). Thirdly, delivery of innovations: “Does the ecosystem effectively deliver new 

technologies, processes, or ideas to its members?” (p. 36). 

Niche creation: The third indicator that maps to a positive health of a (business) ecosystem is 

variety or diversity. However, while diversity usually is associated with a well-functioning 

ecosystem, there are also highly productive and valuable ecosystems which are not diverse. In 

that sense variety should not be considered as “absolute good”, but rather in terms of how it 

increases over time. An ecosystem increases meaningful diversity over time if it has the ability 

to create valuable new options, functions or niches. This requires a cooperative attitude rather 

than a protectionist one. 

3.3 Identifying Strategies in a Business Ecosystem 

Organisations can influence the health of their business ecosystems by adopting different 

operation strategies. Iansiti and Levien differentiate between three types of strategies: 

keystone, dominator, and niche player (2002). 

Keystones improve the overall health of the ecosystem by not only creating value but also 

sharing value. They are richly connected and therefore lie at the core of the ecosystem. Their 

ability to simplify the complex task of connecting network actors to one another leads to an 

integration and more efficient sharing of resources. This is turn promotes the ecosystems’ 

health by increasing its diversity (through niche creation) and productivity. Keystones 
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furthermore provide critical services that increase network robustness by on the one hand 

introducing new innovations and on the other hand providing a reliable reference point for the 

other ecosystem actors (Adner & Kapoor, 2010; Iansiti & Levien, 2004). To facilitate an open 

information exchange, keystones develop platforms and establish common communication 

standards between the network actors. They furthermore facilitate the capture and transfer of 

ongoing demand data and other market information across the network (Christopher, Payne, & 

Ballantyne, 2002). According to Spigel & Harrison, a lack of platform that makes the 

connections between i.e. investors and entrepreneurs possible negatively effects the 

development of a business ecosystem. This is frequently the case in a less-developed ecosystem 

that experiences a lack of available investment capital which then can result in an outflow of 

resources as organizations realize that they have to leave a region in order to grow successfully 

(2018). 

As with keystones, dominators occupy critical hubs in their ecosystem. However, unlike 

keystones who create value, dominators progressively capture value in their ecosystem. 

Dominators usually expand into other parts of the ecosystem and thereby “damage the health 

of their ecosystems by reducing diversity, eliminating competition, limiting consumer choices 

and stifling innovation” (Iansiti & Levien, 2002). Once the diversity of a business ecosystem 

is too negatively affected by the capture of a dominator, it is likely to be threatened by 

neighbouring ecosystems that offer substitute functionality. Hence, dominators “grow their 

presence at the expense of the ecosystem as a whole” (Iansiti & Levien, 2002). 

The third operation strategy that can be found within an ecosystem are niche players. These are 

the most represented type of players within an ecosystem. Furthermore, they tend to exhibit 

typical or less than typical levels of connectivity with other actors of their ecosystem. Niche 

players take up those parts of the ecosystem that require a particular focus. Their niche 

strategies usually entail leveraging services provided by the ecosystem’s keystones. In turn, 

they contribute products or services which are important “extensions” of the interconnected 

network of elements (Iansiti & Levien, 2002). 

3.4 Concepts of Value Co-creation, Collaboration and Co-opetition 

Co-creation, competition, coexistence, co-production, co-opetition, co-operation, collaboration 

- there are a lot of c-words circulating within the field of business ecosystems. In the following 

the relevant different terms will be introduced and differences in their meanings identified. 
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Value co-creation is the overarching concept that describes collaboration between multiple 

network actors and the value creation that originates in the interactions of these network actors 

(Prahalad & Ramaswamy, 2004). Capiello et al. for instance define “value co-creation process 

the collaborative practices that enable firms and their stakeholders to achieve an otherwise 

unfeasible solution for a problem that affects all the parties involved” (2018, p. 132).  

The concept was fuelled by an influential study by Vargo and Lusch (2004) on a co-creative 

service-dominant logic (SDL) for marketing. In service ecosystems and SDL, there is a shift 

from a “goods-dominated or manufacturing logic that focuses on the production and provision 

of outputs” (Lusch, 2011, p.14). Instead it is argued that all economic and social actors are 

resource integrators and as such want access to the flow of service that these goods facilitate. 

SDL can therefore be identified as a shift from a mindset of businesses being focused on things 

(nouns) towards a mindset of businesses being focused on actions and processes (verbs) 

(Lusch, 2011). While co-creative efforts are made by organizations, employees, customers, 

government agencies, and other entities, they share the common thread “that value is always 

determined by the beneficiary” (Ranjan & Read, 2014). 

Value co-creation originates in the recognition that organization no longer compete as 

standalone entities but instead as a collaborative network. Christopher et al., refers to this as 

the era of ‘network competition’ where those organizations that will perform best are those that 

are strongly involved in coordinating and managing relationships with other members of their 

ecosystem, as well as being committed to creating customer or consumer value through 

collaboration (2002). 

Exchange and resource integration are relevant as no single network actor has all the resources 

that would enable him to operate in isolation. Therefore a value co-creation system is required, 

even “in the face of sometimes competing and conflicting priorities and preference” (Frow et 

al., 2014). Collaborations can take place through the exchange of competencies in processes 

such as market understanding, innovation management or supply chain management. 
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4 Research Context: Development of Nepal’s Hydropower Sector 

Prior to analysing the business ecosystems actors, a brief history of Nepal’s past reform 

initiatives and other historical events related to the development of the hydropower sector, will 

be provided. Hereby, all included reforms and events are considered to be relevant contextual 

information for the understanding and analysis of the current business ecosystem of the IPPs. 

The use of hydropower for the generation of electricity In Nepal began more than a century 

ago with the construction of the Pharping Hydro Power Project. It was operational in 1911, 

making it the second completed project in Asia (Acharya et al., 2013). Thereafter, the next 

noteworthy event was the creation of Nepal’s state utility, the Nepal Electricity Authority 

(NEA), in 1985. For a period of time the NEA was responsible for the generation, transmission 

and distribution of electricity and therefore exercised a complete monopoly over the 

hydropower sector (Sharma & Awal, 2013). The financing of power projects came through 

grant aid by the neighbouring countries, China and India, as well as multilateral and bilateral 

funds. The major donor countries were Japan, Norway, Germany, the USA and South Korea. 

The major lending agencies were the World Bank, the Asian Development Bank and the Japan 

Bank for Industrial Corporation (Subedi, 2018). 

In 1990, with the establishment of a multiparty democracy, a political transition took place. 

This also led to a liberalized policy framework through the Electricity Act 1992, which for the 

first time in Nepal’s history, opened up the hydropower sector for private investment. Even 

though the government owned utility NEA maintained its monopoly in terms of electricity 

transmission and distribution, it was from this point forward not the sole developer of 

hydropower (Dixit & Gyawali, 2010; Sharma & Awal, 2013; Asia Foundation, 2019). 

While the intention was to boost up the investment from foreign and national private 

entrepreneurs for the development of the power sector, in reality, “hydropower development 

was practically halted after the political change of 1990 for almost a decade” (Sharma & Awal, 

2013, p.686;  Aca/FormMin/FormNEA Gyawali). In the initial years, the policies were still 

very unclear which likely resulted in the hesitance of the private sector (Sharma & Awal, 2013). 

Additionally, a strong environmental movement rose around the globe during that period. As 

Dixit and Gyawali formulated it, “the 1990s came to be known as a decade of water conflicts” 

(Dixit & Gyawali, 2010, p. 108). Even though two projects (36 MW Bhotekoshi and 60 MW 
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Khimti), funded through foreign investments, were completed in 2000, the overall pace of 

development remained very low. 

In 2001, the Hydropower Development Policy was formulated in a renewed attempt to 

overcome the persistent investment gaps in the power sector. Simultaneously, the private sector 

made an initiative of its own to improve their business ecosystem by establishing the 

Independent Power Producers Association Nepal (IPPAN) (Munch-Petersen, 2017). 

Despite these efforts, hydropower development remained slow. As the share of population 

connected to the grid increased, along with the amount of electricity used by the population, 

the ever-growing deficit between supply and demand resulted in a period of extensive load-

shedding3. In the years between 2008 and 2016, the Nepalese population was enduring ~14 

hours of power outages every day (International Centre for Hydropower, 2020; Sharma & 

Awal, 2013). In the same period, the economic loss from load-shedding has been estimated to 

have been as high as USD 1.6 billion per year4. Similarly, two-thirds of Nepal’s firms had 

identified electricity as a major constraint to conducting business in the country (World Bank, 

2018b). 

In March 2011, after the chronic power cuts had further worsened, the Deputy Prime Minister, 

Mr. Bharat Mohan Adhikari, declared a state of energy emergency and “pledged to work 

towards eliminating the crisis” (Asia Foundation, 2019, p. 2). The key element of the 

announced effort to fast-track the generation of electricity was enticing IPPs to invest in the 

hydropower sector. This in turn required the NEA to increase the rate for electricity sold by 

private developers to the state utility (NEA), the so-called power purchase agreement (PPA). 

As this rate had remained fairly unadjusted and therefore below cost for more than a decade, 

the measurement was considered long overdue for the development of the sector (Asia 

Foundation, 2019). 

In 2015 the country had to overcome a shock as a severe earthquake hit Nepal with devastating 

consequences for the country’s society and economy. Much of the country’s infrastruture was 

damaged inlcuding hydropower projects and their access roads. The shutdown of the effected 

projects further exacerbated the country’s power shortage for a period of time (Sunuwar, 2018). 

 
3 Scheduled power cuts in parts of the power-distribution system, to prevent the failure of the entire system. 
4 In 2016 prices. 
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After a recovery period, the Ministry of Energy, Water Resources and Irrigation published a 

White Paper in 2018 titled “Current Status and Future Course of Energy, Hydropower and 

Irrigation Sector”. Among the key targets stated within the paper was (a) the goal to reach 

5,000 MW installed capacity in five years (by 2022) and 15,000 MW in ten years and to connect 

these to the grid5, (b) to provide access to clean cooking an electricity to 100 percent of the 

population and (c) to increase the per capita electricity consumption to 1,500 kWh within 10 

years6 (World Bank, 2018b). It furthermore (d) emphasized the improved development of 

hydropower through integrated hydro policy as well as the review of the cross-border Power 

Agreement with India. Lastly (e), it recommended the formation of an electricity regulation 

commission (ERC) (Dhungana & Poudel, 2018). 

A final relevant change in circumstances, was the establishment of a federal structure provided 

by the new Constitution promulgated in 2015. Since the completion of elections in February 

2018, the country has been divided into three levels of governments consisting of one 

federal/central government, seven provincial governments, and 753 local governments. While, 

if managed well, “the new federal structure of Nepal has an immense potential to promote local 

democracy and equip citizens with fundamental rights” (Bhattarai, 2019), it also means that 

the development of hydropower electricity now has to be communicated and coordinated 

between the three tiers of government and their individual authorities. Hence, the federal 

structure initiated a challenging new alignment of funds, functions and functionaries across all 

three levels of government (Bhattarai, 2019; EDC/IPP Pokharel). 

 
5 Nepal has an estimated 43,000 MW of economically feasible hydropower capacity. 
6 In 2018 the annual per capita electricity consumption in Nepal was estimated to be at 177 kWh. This is one 

twentieth of the global average and one-fifth of the South Asian average (World Bank, 2018).  
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5 Analysis 

The following section presents the analysis of the business ecosystem of Nepal’s IPPs. It will 

be divided into three main parts. In the first part, the actors of the ecosystem will be identified, 

located within the ecosystem structure and linked with specific ecosystem services in order to 

demonstrate how the ecosystem actors are organized. It will thereby reveal bottlenecks 

occurring along the value chain, related to its internal organizational effectiveness (Sub-Q1). 

In the following section, the question of how the network actors perceive the line between 

cooperation and co-opetition and how they use industry associations and technology to co-

create value and increase the effectivity of the ecosystem will be discussed. It will thereby 

further analyse internal organizational effectiveness (Sub-Q2). The third part of the analysis 

will address the question of external parameters challenging to ecosystems’ effectiveness how 

the network actors address these (Sub-Q3).  

5.1 Identification of Ecosystem Actors 

The concept of business ecosystem provides a useful framework for the systematic assessment 

of the various benefits that ecosystems deliver. However, the concept also requires a detailed 

understanding of the different actors and the functions, competitive positions and interests they 

hold within the ecosystem. Linking business ecosystem actors and systematically mapping 

their potential stakes and types of relationships within the ecosystem offers an effective and 

sustainable way to govern and manage ecosystem as it specifies who is in the system and why. 

The following section (5.1.1.1) introduces Nepal’s IPPs as well as the different actors that are 

part of their “hydropower ecosystem”. Figure 4 provides an overview of the different roles that 

the actors have in relation to the hydropower value chain. Hereby, the inner circle includes the 

actors that are most directly involved in the value chain and whose primary activity is 

hydropower development as they are hydropower investors and/or producers. These are 

operational, market level institutions. The circle in the middle includes those actors that work 

as intermediaries between different types of actors. The outer circle includes institutional actors 

that influence hydropower development as they, for instance, enact energy policies. The actors 

of the outer layer will only be touched upon briefly. Lastly, the actors that are marked in orange 

are those that have been directly interviewed, while the blue ones will solely be analysed 

through secondary literature. 
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The value chain presents the set of activities required to deliver the product “hydropower 

electricity” to the market, and acts as a framework to identify possible bottlenecks within the 

ecosystem.  As visualized, the value chain consists of six main segments, which will briefly 

be introduced for a better understanding of the subsequent analysis: The first part is the 

authorization granting (which lies within the authority of the institutional agent, DoED) and 

the negotiation and signing of power purchase agreement (between the NEA/IPP with the 

ERC having to approve). This represents the earliest stages of the process of installing a grid 

which generates electricity and distributes it to its customer. This step is followed by the 

construction of power plants. Once these operate, the system has to transmit the electricity to 

a load center, which can either be within Nepal (for domestic consumption) or abroad (for 

export purposes). From the load centers, electricity can then be distributed to the customer. 

Transmission and distribution of electricity lie within the responsibility of the NEA.  

 

 

Source: Own illustration based on IFC (2019); International Centre of Hydropower (2019); Pagnussatt et al., (2018).  

Figure 4. Actor roles and the hydropower Value Chain 
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5.1.1 Energy Investors and producers 

5.1.1.1 Independent Power Producers 

More than half of Nepal’s installed capacity is today generated by domestic Independent Power 

Producers (IPPs), which are private entities owning facilities to generate hydroelectric power. 

To date there are 341 IPPs which have signed contracts with the state utility to which they sell 

their generated power (Adhikari, 2020). Karki explains that the vast majority of IPPs are owned 

and promoted by wealthy Nepali citizens. There is also a small amount of general public 

participation through Initial Public Offerings (IPOs) and the buying and selling of shares 

through the stock market where some power plant projects are listed. He further explains that: 

“For international companies, it is easier to buy shares in an existing IPP company that has a 

generation license and is looking for investment to build the power plant, rather than 

international companies finding a suitable project and going through the hurdles of acquiring 

licenses, as the process is not very transparent and highly time consuming” (IPP Karki). While 

only a few international investments have taken place7, generally these are commercially 

operating companies who would want majority shares in the company8. Many local IPPs on 

the other hand, generally prefer having a nominal share in the company “once an international 

investor comes in, [since] they rather sell the majority of shares in exchange for finder’s fee 

etc. instead of making additional investments” (IPP Karki).  

The total number of IPP-owned projects currently in operation is 83. Combined these add up 

to an installed capacity of 682 MW. Another 120 projects developed by IPPs are currently 

under construction. These will have a combined installed capacity of 2,613 MW. To date, IPPs 

contribute to about 37.25 percent of the country’s total electricity consumption while another 

33.75 percent is generated by the state utility NEA. The remaining 29 percent of the required 

electricity has to be imported from India. Overall, hydropower generation has increased by 

10.4 percent compared to the previous fiscal year 2017/18 (NEA Annual Report, 2019; ERC 

Dhital).  

As indicated in Chapter 4, while private actors were legally permitted to enter the hydropower 

sector since the introduction of the Hydropower Development Policy in 1992, IPPs have only 

gained momentum in the past decade or so. In that time they have managed to “become an 

 
7 There are eight upcoming projects (between 2018-2023), which involve FDI (Garg, 2019). 
8 Nepal has strict foreign ownership limitations, therefore only Nepali registered companies are allowed to 

acquire property or licenses (Cons. Joshi, 2019).  
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important player in developing the hydropower sector” (Munch-Petersen, 2017, p. 7). Because 

of the civil war between 1998 to 2008, almost no development of hydropower projects took 

place during this phase. As R. Pandey from the NEA indicates, 2012 to 2014 was the time 

when most IPPs entered Nepal’s hydropower ecosystem. In these two years alone, one 

hundred PPAs were signed between IPPs and the NEA (Pandey). K. Pandey further elaborates 

that during the phase of unrest, IPPs were all “doing small things and getting experience” and 

that after the conflict ended, “there was a huge demand for power”, “banks were ready to 

invest”, and the IPPs had gained “a certain amount of experience”. All these factors combined 

led to a steep rise in project construction (IPPAN/IPP Pandey).  

Despite the ecosystem currently showing a large number of 341 registered IPPs9, Pandey 

explains that this number is somewhat misleading as many of those companies are merely so 

called “special purpose vehicles” (SPVs) (IPPAN/IPP). These are subsidiaries created as a 

legally separate company. Even though they are run by the same group of people, such a 

organizational structure reduces financial risks and enables them to get financing for a new 

projects without having to go through an arduous auditing process of all the previously initiated 

projects which would present a potential financial liability to the bank (IPPAN/IPP Pandey). 

By isolating each project from one another, “if one of these projects goes bad, [not] all the 

companies will go bad” (IPPAN/IPP Pandey). However, as the personnel and building spaces 

are mostly shared among the IPP subsidiaries, so are recourses, knowledge and experience.  

Pokharel, the chairman of two local IPPs, presents an example of such an organizational setup. 

He explains that he and his business partners are “developing three projects on the same river” 

(EDC/IPP Pokharel). While the upper one and the one furthest down stream are developed by 

a company called Sushmit Energy, the middle one runs under the IPP company name Hydro 

Village. Developing numerous projects within the same area has the additional advantage that 

the provincial government, the local village deployment committee as well as the local 

population all have to be communicated with throughout a project cycle, and they are all the 

same (EDC/IPP Pokharel).  

 
9 Actors are considered IPPs, once they acquire a hydropower project license from DoED (IPPAN/IPP Pandey).  
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Project model and offtake contracts 

Nepal’s IPPs operate in the sector through the “build–own–operate–transfer” (BOOT) project 

delivery method. Under contractual agreements, so called PPAs, private hydropower 

developers receive a concession from the government and state utility to deliver a specific 

amount of electrical power for a specific amount of time at a specific rate10 (S. Bhattarai, 2017). 

PPAs negotiated between the NEA and IPPs are valid for either 30 or 35 years11, whereby 

“four, five years are usually needed for the construction of the plant” (IPP Karki; NEA Pandey). 

Within the BOOT project model the developers (the IPPs) are responsible for risks related to 

project design, construction and operation. The power purchaser (the state utility, NEA) is 

responsible for the market risks as it has to buy the generated power, whether it is required or 

not. These types of agreements are called take-or-pay-contracts (IPP Karki). 

After the contracts ends the ownership of the project is transferred to the government. Karki 

points out that despite this not having happened yet as the earliest agreements have not run out 

at this time, it is very likely that “IPPs will be able to make agreements with the government 

to further lease the sights on a preferential basis. (…)  [As] within the next five to 10 years, 

about 10 hydropower plants are to become government property every year, the government 

will not have the human resources to run all of these themselves” (IPP Karki). 

Governments of developing countries seek to share the responsibility of delivering the public 

service “electricity” by getting the private sector involved as they are unable to make the 

sufficient investments on their own (Jubair, Mohammed, & Alnsour, 2020). By involving IPPs 

in the financing and operation of projects, not only are the risks shared, but so too are the skills, 

efficiencies, innovations, experiences and resources that are brought in by private actors. 

Overall this improves Nepal’s ability to fully develop it’s hydropower potential, reduces costs 

and thereby ultimately also benefits consumers (ADB, 2017; Jubair et al., 2020). The extent to 

which these mechanisms are actually occurring will be identified throughout this paper.  

 
10 The electricity buying rate is fixed between NEA and IPPs. There are always two PPA rates between IPPs and 

NEA, one for summer and one for winter months (NEA Pandey). 
11 PPAs run for 35 years if the project is for domestic supply and for 30 years if it is an export orientated project 

(NEA Pandey).  
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Project and investment types 

Hydropower projects are capital intensive. To date, the vast majority of projects by the 

relatively “new player in the market”, the IPPs, are below 100 MW and are therefore smaller 

than the larger ones by the NEA. The NEA has developed projects such as the 900 MW “Arun 

3” or the 144 MW “Kali Gandaki” through international funds provided by development banks 

such as the World Bank or the Asian Development Bank (ADB). However, as Gyawali points 

out even the relatively smaller IPP projects “are all connected to the grid, [hence] it does not 

make a difference, [so long as] the NEA builds the transmission lines so that the capacity is 

being utilized” (Aca/FormMin/FormNEA Gyawali). Additionally, past experiences have 

shown that construction costs of locally financed projects are lower than projects by 

international Power Producers or funded by large donors (Aca/FormMin/FormNEA Gyawali; 

Majagaiya, 2009).  

Pandey explains that one of the reasons for that is that projects that are being financed 

internationally come with strings attached as they have to be designed and managed by 

international consultants and be built by a specific kind of contractor. This means that 

companies are “forced to get much more qualified contractors” while for smaller, domestically 

financed projects “banks do not really demand that much”. Furthermore, more money leaves 

the country and therefore also the business ecosystem as more of the actors involved in the 

value chain are from “outside” (Aca/FormMin/FormNEA Gyawali; IPPAN/IPP Pandey). 

Similarly, taking on further investors, be it foreign or local, in order to be able to undertake 

larger projects, also leads to a situation where the expectations of multiple stakeholders have 

to be met. These types of projects therefore “will require a more complex management system, 

in terms of the project coming up with equity, loan financing, and then actually constructing 

the project” (IPP Karki). 

Nevertheless, especially more experienced IPPs such as Sanima Hydropower, which was 

founded in 1999, have expressed that the next challenge they are working towards is taking up 

these larger and more complex projects. Karki, a director of Sanima Hydropower, states “our 

largest project currently under construction is of 73 MW capacity.  So, doing +100 MW would 

be a natural transition. The challenge will be in doing the engineering, bringing in investment 

including investment from other IPPS as well as foreign investment and then successfully 

implementing such project with multiple stake holders”.  
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As all respondents have stressed the need to draw foreign direct investment (FDI) in order to 

be able to take on larger projects and materialize the huge hydropower potential, the issue has 

been identified as one of the business ecosystems major opportunities but also one of their 

biggest challenges. 

5.1.1.2 Nepal Electricity Authority 

The Nepal Electricity Authority (NEA) is the country’s publicly owned electricity utility. As 

such, the vertically integrated NEA is charged with the generation, transmission and adequate 

distribution of reliable and inexpensive electricity in the country. The government owned for-

profit corporation is therefore in charge of “planning, constructing, operating, and maintaining 

generation, transmission, and distribution facilities in Nepal’s power system” (Asia 

Foundation, 2019, p. 2). Despite losing its monopoly with regard to the generation and to a 

fraction also distribution of electricity12, it has been the dominat player in Nepal’s power sector 

since its establishment in 1985. As it is also sole off-taker of electricity for the private sector, 

together with the government, it controls access to all markets and sets prices (ADB, 2017). 

The NEA’s historical operational and financial performance has been below par leading to net 

accumulated losses of NPR 28 billion13 by the fiscal year 2017 which occurred largely due to 

below cost retail electricity tariffs as well as high system losses14 (World Bank, 2018b). 

However, while system losses were still at 22.9 percent in the fiscal year 2016/17, they were 

down to 15.32 percent in 2018/1915 and are projected to decrease even further to 10.5 percent 

in 2019/20 (NEA in Poudel, 2019). 2019 was the third consecutive year that the NEA had 

recorded a profit. Within these three years the organization was able to reduce its cumulative 

loss accrued over the years by about NPR 10 billion (EDC/IPP Pokarel; NEA in Poudel, 2019). 

According the Ghising, the Managing Director of the NEA, this was achieved by putting an 

end to load-shedding, by reducing the average price of domestic and imported electricity as 

well as by controlling administrative and technical expenses. The NEA has started “taking 

 
12   The generation monopoly ended in 1992, when liberalizing the market framework for hydropower 

development and allowing the private sector developers to enter. 
     The distribution monopoly ended in 2003, when the entry of, particularly communal utility enterprises such 

as rural electricity cooperatives was, facilitated by law. However, the NEA still “de facto” has a distribution 
monopoly as it is in charge of all distribution planning (Asia Foundation, 2019).  

13  Approx. USD 229.4 million (rate 2020) 
14  System loss in a distribution system refers to both technical loss and non-technical/distribution loss. 
15   Of these 11 percent leakage occur at the distribution system, four percent at the transmission system and 0.32 

per cent at the generation system. The average total electricity leakage of other South Asian countries, stands 
at eight to 10 percent (Poudel, 2019). 
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strict actions against electricity theft, has become more stringent in collecting dues (…) and 

has installed high-capacity transformers and upgraded the transmission and distribution system 

and substations to reduce electricity leakage (NEA in Poudel, 2019).  

Pokharel describes how the improved performance of the NEA benefits the IPPs and the 

business ecosystem as a whole: “Their financial health is directly related to us, because a 

potential investor from abroad will for instance inquire about the state utility situation and 

whether they are strong in terms of pay back guarantee” (EDC/IPP). 

5.1.2 Intermediaries 

In order to answer Sub-Q2, the following section will present the concept of ecosystem 

intermediaries. These have been identified as being essential in supporting interactions between 

IPPs and the other members of their business ecosystem. Besides connecting different 

ecosystem actors, they systematically promote a more favourable business environment which 

increases productivity and strengthens the effectiveness and “health” of the ecosystem. Two 

types of intermediaries have been identified as being relevant for the analysis of this case study. 

First are two associations which take the role of a representor and influencer. And second is 

the regulatory commission, which takes the role of a mediator and influencer between the core 

ecosystem actors, the IPPs and the NEA as well as the government.  

5.1.2.1 Associations 

Two industry association have been identified as being relevant in supporting the interactions 

between IPPs and the other members of their business ecosystem. 

Independent Power Producers’ Association, Nepal 

The first one is the Independent Power Producers’ Association, Nepal (IPPAN) which is a non-

profit, non-government autonomous organization. It was established in 2001 “with the 

intention of encouraging the private sector to work in the area of hydropower in Nepal” 

(DevelopmentAid, 2019). In total, organization members are contributing almost 55 percent of 

the nation’s total generation capacity (IPPAN, 2020). 

As K. Pandey the Vice President of IPPAN explains, “IPPAN is a membership-based umbrella 

organization of power producers, that has two main purposes. [One of them is that] we tell the 

government what policies the private sector needs, where the bottlenecks are and what other 

changes need to be made, in order to create a conducive environment for private sector 



36 

participation. [Or put differently], we are an advocacy group or a lobby group for the private 

sector” (IPPAN/IPP Pandey). He further elaborates that beyond merely advocating for the 

private sector the organization also advises the government on national policies that are 

necessary for the country’s long-term energy development, for energy trading and for more 

sustainable energy. Both purposes complement each other as both aim at achieving greater 

sector productivity, national energy security, and ultimately increased benefits for Nepal’s 

citizens from the efforts to develop the electricity sector (IPPAN/IPP Pandey; IPPAN, 2020). 

Besides acting as a link between the private sector and the government organizations involved 

in developing hydropower in Nepal, IPPAN also helps capacitating its members by exchanging 

expertise, knowledge, technology as well as financial and management information among the 

IPPs in the country (IPPAN, 2020). K. Pandey elaborates that the organization mainly does 

this through events and that the programs are targeted to different groups. For the IPPs, for 

instance, who are producers, “we have training seminars or workshops for technical issues and 

financial issues, risk sharing issues, risk management issues” (IPPAN/IPP Pandey). IPPAN 

invites experts from Nepal as well as from all over the world for this purpose. Depending on 

the cost and type of these events, IPPAN either sponsors these for their members or distributes 

the costs among participants. In addition to IPP targeted events and seminars, the organization 

also provides similar opportunities for actors such as the government, media, NGOs and 

INGOs (IPPAN/IPP Pandey). The largest and most renown event is IPPAN’s yearly three-day 

“Power Summit” which in 2019 drew around 750 participants from around the world including 

several Ministers from Nepal and its neighbouring countries (IPPAN/IPP Pandey; Power 

Summit, 2019). The objective was to “galvanize efforts and generate the needed synergy to 

fuel growth on Asia through Nepal’s indigenous hydro resource” (Power Summit, 2019), by 

understanding existing policies and opportunities as well as by networking and conducting 

business. Lastly, as K. Pandey informs, IPPAN also closely collaborates and discusses with the 

international development partners that are in Nepal as “they are the ones that set the policies 

and (…) do lots of technical assistance in Nepal” (IPPAN/IPP Pandey). 

Energy Development Council 

Another industry association that has been identified as an intermediary of the studied business 

network is the Energy Development Council (EDC). Similarly to IPPAN, the non-profit 

organization EDC is an organization that coordinates and pools resources for the various actors 

that are part of Nepal’s hydropower ecosystem. However, as EDC is an umbrella organization 
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that also represents actors of other renewable energy sources, such as solar and wind power, it 

is not as hydropower and IPP specific as IPPAN but rather aims at “holistically representing 

the interest of the entire energy sector of Nepal” (EDC, 2020; EDC/IPP Pokharel). 

As such, the EDC umbrella consists of energy developers, energy associations, energy 

financiers including both international and local banks, consumers institutions from both 

private and government sectors, as well as energy contractors. In total, energy developing 

members generate more than 80 percent of Nepal’s total electricity (EDC, 2020). Pokharel, one 

of the Executive Committee Members of EDC, states that the “ultimate goal of EDC is to 

showcase Nepal as a land-linked country and the battery of South Asia” (EDC/IPP Pokharel). 

He uses the expression land-linked instead of landlocked, becase Nepal shares its border with 

two energy-thirsty economic giants (China to the north and India to the east, south and west) 

which presents Nepal with a grea potential for power cooperation and trade (EDC/IPP 

Pokharel; World Bank, 2018a). 

While EDC organizes events and training workshops similar to IPPAN and similarly indicates 

that it “advocates energy sector friendly regulations” on behalf of its members and provides 

“policy and other advisory services to the government and multilateral community”, Pokharel 

emphasizes the importance of EDC as a matchmaker. “Matchmaking in terms of investment, 

matchmaking in terms of sharing the knowledge and sharing the technical expertise” (EDC/IPP 

Pokharel). In other words, the organization aims at creating domestic and external business 

linkages among actors of the energy sector. 

Different from IPPAN, EDC emphasizes the importance of its goal to provide a platform and 

create linkages between local actors and actors from abroad (investors, developers and 

financiers). With the purpose being to create international investment attention and ultimately 

to secure the commitment of foreign investment. As Pokharel states, “unless we attract the 

required FDI, there is no way we can develop the hydropower sector, which is a capital-

intensive business” (EDC/IPP Pokharel). 

IPPAN on the other hand appears to be more influential and successful in providing a platform 

for the domestic, ecosystem internal linkages. This is also reflected in the data gathered among 

the interviewed ecosystem actors. A more in-depth analysis of how the ecosystem actors 

perceive the purpose and influence of the associations will be provided in 5.2.3. 
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5.1.2.2 Electricity Regulatory Commission 

Nepal’s Electricity Regulatory Commission (ERC) is a new ecosystem actor that has only been 

employed since May 2019. Not only the Nepal’s IPPs but also international development 

partners and members of the parliament had been raising the issue of a poorly regulated energy 

sector and advocating for the establishment of a regulatory commission for more than a decade. 

However, although the plan to form the ERC has been floating around for years, the Parliament 

only endorsed the ERC Act in August 2017 leading the way for the Ministry of Energy, Water 

Resources and Irrigation (MoEWRI) to prepare the Commission (ERC Dhital; Kathmandu 

Post, 2019).  The final step was the appointment of one chairman and four full-time committee 

members by the cabinet who were previously selected by a selection committee (ERC Dhital). 

Officially, the objective of the ERC is “to regulate the electricity sector in order to ensure 

quality, affordability, reliability, and transparency of electricity generation, transmission, 

distribution and trade of electricity” (GoN, 2017). 

According to Dhital, one of the four commissioners of the ERC, the main factor causing the 

need for a “independent, professional, credible regulator to protect the interests of the 

consumer” and “to make the sector more investor friendly”, was because the vertically 

integrated NEA was too dominant of a player in the sector (ERC Dhital). As indicated in 

5.1.1.2, previously it was the NEA who, as a sole buyer of electricity in Nepal, was able to fix 

the rate it pays for hydropower projects. While this has not occurred yet, it is now within the 

ERCs responsibility to determine the PPA rates for the state utility.  

Furthermore, as PPAs have to remain confidential and privately held by law in Nepal, the state 

utility has been able to negotiate specific contractual clauses with IPPs individually, for 

instance regarding penalties in the take-or-pay clause. As Karki elaborates, making PPAs 

public would bring up situations where IPPs could complain, saying “look, this other IPP has 

an advantage as they have a clause which we do not have, how about we get that as well” (IPP 

Karki). To date, this meant that more experienced IPPs were usually also more capable of 

negotiating preferable PPAs, as “they know the consequences of various clauses simply 

because they already have some experience administrating older PPAs” (IPP Karki). Karki 

explains that during his time working for the German Development Service “GIZ”, in an 

attempt to increase market transparency, he therefore advocated for PPAs to be made public. 

However, as he further states “that obviously did not go too far” (IPP Karki).  
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While PPAs remain confidential, with the establishment of the ERC, PPAs are now subject to 

approval by the board of the commission. Until they are approved by the commission, a PPA 

cannot be signed between the NEA and IPPs. Hence, the ERC is supposed to function as a 

“referee” between IPPs and the NEA and “level the playing field” (ERC Dhital; IPPAN/IPP 

Pandey). Similarly, if two or more IPPs are competing for the development of the same project, 

the ERC has the responsibility to choose the most deserving contender, depending on their 

preparations and performance shown prior to seeking the PPA approval (ERC Dhital).  

In addition to the aforementioned mandate of the ERC to introduce transparency and 

competition in the electricity sector, the authority is charged with “supporting the establishment 

of a wholesale electricity market (…) and protecting the interests of consumers” (World Bank, 

2018b). Lastly, it is mandated to regulate the sale and purchase of electricity, by determining 

the country’s electricity tariff, thereby superseding the Electricity Tariff Fixation Commission 

(ETFC). In other words, it is charged with determining what consumers have to pay the NEA 

(ERC Dhital; World Bank, 2018b).   

Reflection on the ERC’s effectiveness 

The mandate that was given to the ERC theoretically came along with vast regulatory 

authorities and roles that could have a positive impact on the collective health of the business 

ecosystem. However, all actor types have voiced their doubts regarding the effectiveness of the 

ERC at least at this relatively early stage of its existence. According to R. Pandey, the manager 

of the department at NEA that negotiates PPAs with IPPs, the ERC newly being involved in 

the process has caused inconvenient and at times consequential delays. While she admits that 

the commissioners have only been elected recently and are still learning, she argues that the 

ERC wants to “interfere in everything within the PPAs”. R. Pandey hereby gave the example 

of one PPA negotiation during which documents were sent back and forth between the ERC 

board and the NEA for an extensive period of time, resulting in a situation where the project 

license had meanwhile expired. This is turn meant that the IPP had to restart the project 

development process by reapplying for the license at the DoED.  

The advocate of the IPPs, IPPAN, similarly stated their disappointment with the new regulator 

though for different reasons: “we always hoped that ERC would be the saviour for Nepal's 

energy system, because the government and the NEA have been biased and have clearly not 

taken care of the system”. However, the private sector’s perception at present is that the 
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commission has not been able to “organize themselves” has not been able to “level the playing 

field” and has not been able “create an agenda” that would show systematic changes, enabling 

market forces and increasing its organizational effectiveness (IPPAN/IPP Pandey; IPP Karki). 

Nonetheless, there is also the realization that the ERC has a difficult task. While the private 

sector was advocating for the establishment of a regulatory commission, the starting position 

was different for the NEA. As K. Pandey notes: “no one wants to be regulated, especially when 

you are running free”.  

The ERC itself acknowledges that there is a need for the commissioners to continuously be 

capacitated, for instance, by making it possible for them to study from “best practice countries”. 

Dhital voices concerns that if they “introduce regulatory directives and change institutional 

rules too abruptly and without proper consultation, this could lead to a regulatory shock in the 

industry”, making individual or even all actors dissatisfied. Furthermore, a weak regulator that 

does not have the ability to make decisions independently, can result in regulatory capture. 

Here, the special economic or political interests of a specific actor would be prioritized over 

the general interests of the consumers. In their case, Dhital indicates, it would be the 

government who does not give them the necessary authority (ERC Dhital).  

5.1.3 Institutional agents (legal and regulatory entities) 

In the following, a brief overview of the regulatory framework will be provided. As these 

entities, however, have been brought up and contextualized in the preceding analysis of the 

ecosystem network, the intention is to provide a complete overview of the actors illustrated in 

figure 4. Furthermore, it is believed that the institutional agents are of secondary relevance in 

the pursuit of answering the research questions.         

The Ministry of Energy, Water Resources and Irrigation (MoEWRI), “is the line ministry 

with primary jurisdiction over the power sector and is responsible for the development of water 

resources in Nepal” (World Bank, 2018b, p. 41). 

The Department of Energy Development (DoED), assists the MoEWRI, in the implementation 

of the electricity related government policies and functions as the chief coordination unit for 

the development of the hydropower sector. It is also responsible for awarding both survey 

licences and construction licenses to hydropower projects and therefore acts as facilitator of 

private sector participation in the power sector (Asia Foundation, 2019; World Bank, 2018b). 
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Once IPPs have been awarded a survey license, they have a period of two years16 to undertake 

various feasibility and environmental impact assessments17. Only after these are approved can 

IPPs apply for the construction license (MoFE, 2018; NEA Pandey). 

Lastly, the Electricity Tariff Fixation Commission (ETFC) has previously been charged with 

the fixation of electricity tariffs for decades. However, the non-transparent negotiations with 

NEA were “highly irregular “. Furthermore, tariffs were perennially below the cost which 

“severely limited NEA’s ability to make new investments and sign PPAs with IPPs” (World 

Bank, 2018b, p. 11). Thus, the mandate of the ETFC has now been given to the ERC. 

5.2 Cooperation/Co-opetition between ecosystem actors  

In general, the objective of engaging in business ecosystems is to harness a higher total value 

creation which would otherwise not be available for each individual actor. This is achieved 

when the group of actors simultaneously creates value (co-creates) by sharing and combining 

their competencies and knowledge (Iansiti & Levien, 2004). The following chapter will 

therefore analyse the ways the different actors of the studied business ecosystem interact and 

the extent to which they cooperate and are “mutually supportive” of one another, rather than 

purely perceiving other ecosystem actors as competition. It will furthermore analyse whether 

the actors interact directly and/or use intermediary institutions and/or information technology 

to enhance their business ecosystem.  

5.2.1 Interactions between IPPs 

All interviewed IPPs have stated that they generally do not perceive other IPPs as their 

competitors. The likely reason for that is that they all only have one off-taker, the state utility, 

with whom they all sign individual PPAs (IPPs Pandey, Karki, Pokharel). According to Karki, 

these are all take-or-pay contracts, and thus “one IPP is not competing with another one in 

terms of market share” (IPP). On the other hand, Pandey points out that to some extent IPPs 

compete for “good licenses” (IPP). If issues of competition do arise, for instance due to 

overlaps in license boundaries, or if IPPs have to share a transmission line, IPPs approach the 

DoED or NEA to act as independent bodies (IPP Karki). In such situations there have also been 

 
16 In exceptions, this period can be extended to three years (NEA Pandey).  
17 “Activities include hydrological studies, geological and geotechnical investigation, site surveys, seismic 

investigations, identification of potential quarry sites, construction of new access roads, initial environmental 
investigations, stakeholder mapping, securing approvals and permitting processes” (MoFE, 2018, p. 6). 
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instances where IPPs cooperate by building project infrastructure, such as a road, a major 

transmission line or substation, together. Similarly, when two or more IPPs have projects in 

the same river basin, information such as hydrology or geology reports are shared. This helps 

all involved parties to ensure that the numbers are correct and that everyone is on the right path. 

If projects take place in a similar area, information regarding the indigenous people or social 

and environmental reports are also occasionally shared (IPPAN/IPP Pandey).  

However, even when projects do not take place within a shared geographical area, all IPPs 

have stated that they generally engage in value co-creation by sharing information and 

exchanging concepts, strategies and common interests. As Pokharel states: “this is a relatively 

new industry and we all still have a long way to go and a lot to learn” (IPP).  

This seems to particularly apply when it comes to sharing experiences and information 

regarding the institutional agents such as policy obstacles. According to Pandey “that is the 

information that we share quite freely and openly among each other (…) and this is mostly 

done through private conversations or phone calls” (IPPAN/IPP). A further example is 

information about financing, contractors and suppliers, such as: “what are the norms the bank 

service is using now? What are their interest rates? Where do you get your machines from? Do 

they come from Austria or do you get them from India? What is their cost? How reliable are 

they?” (IPPAN/IPP Pandey). 

Nevertheless, at the end of the day they are all still individual business and according to Karki, 

draw the line at “sharing confidential information such as detailed engineering design 

calculations or contracts” (IPP). Pokharel and Pandey also point to a lack of qualified and 

experienced human resources over which IPPs compete and where even a certain amount of 

poaching takes place. This has two reasons. Firstly, “the private sector came in such an 

aggressive manner,” hence the sheer fact that there now hundreds of projects being constructed, 

where not long ago it was maybe 10, creates a certain level of competition (EDC/IPP Pokharel). 

Accordingly, Pandey argues that even though generally “manufacturers, contractors, suppliers, 

that whole ecosystem is very good, it needs to grow. (…) Right now, we have very few people 

with experience and most people have gone abroad. Especially engineers and specialists, like 

geotechnics, electrical or hydraulics specialists. It’s the people with expertise and maybe 10 to 

12 years of experience, that aren't around anymore” (IPPAN/IPP Pandey). 
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Karki’s assessment of the overall engagement in information sharing among IPPs is more 

cautious. He confirms that his IPP for instance shares information with other IPPs on loan-

financing issues and that they are “generally open about discussing concepts, strategy and 

common interest”. However, he also indicates that “part of non-cooperation between IPPs (…) 

is cultural and improving this will take time”. As Nepal is a third world country, “where there 

is a lot of competition for resources, culturally people hold on to information here”. Knowledge 

is mostly considered to be a competitive advantage. Sharing reduces that advantage. However, 

he also sees that this is slowly changing “as more and more IPPs become active, the private 

sector gets larger, then they will slowly realize that sharing information will actually help the 

sector as well as the individual IPPs. And I think to a certain extent, they are beginning to 

realize this” (IPP Karki). 

5.2.2 Interactions between the NEA and IPPs (and others) 

When assessing the interactions between the NEA and the IPPs, the results convey somewhat 

differing perceptions. According to Pandey from the NEA, due to the fact that PPAs run over 

a total of 30 to 35 years “there is a relationship established between the NEA and the individual 

IPPs” and as both are dependent on one another a kind of “bond” is established. She further 

state, that if IPPs approach them in search of information, they support them by either directly 

having an answer by pointing them towards the right office, or by bringing them in contact 

with IPPs had similar experiences. For those purposes the NEA also provides meeting rooms, 

where IPPs can meet or they can come together and sometimes just find a solution themselves. 

All in all, however, Pandey confirms the previously mentioned impression of Karki, that there 

is limited will to share knowledge within the ecosystem. She furthermore explains, that all 

exchanges take place on a fairly informal and personal level. Thus, if IPPs have a matter they 

want to discuss with the NEA, they get in touch with whomever they know at the authority 

rather than contacting a specific department. 

The IPPs perception of the cooperation between the NEA and themselves appears to be 

somewhat different, insomuch as the section 5.1.2.2 has explained that IPPs have long called 

for the establishment of a regulatory commission to act as an intermediary between both 

parties. Pandey suggests that the NEAs reluctance to cooperate with the private sector can be 

based on two concerns. One is of an ideological kind as he suggest that a percentage of people 

working at the NEA believe that electricity generation should not be a private sector domain 

as they “believe that the cheapest and best performing utilities have to be publicly owned (…) 
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and have to have a monopoly” (IPPAN/IPP Pandey). The other issue has to do with the belief 

that they are the ones to take the blame if the development of the sector lacks efficiency. For 

instance, due to the prevalence of take-or-pay contracts, the NEA has an obligation to buy the 

generated energy of all projects for which the DoED has issued a construction license. 

However, according to Pandey “the system has lost control of what projects have to be built 

[and which ones make sense to be built in the future]. (…) We are just building projects and 

connecting them to the grid without any real masterplan” 18 (IPPAN/IPP). 

Regarding the individual types of exchanges occurring between the NEA and IPPs, the 

interviewed IPPs answers mostly aligned with those provided by the NEA. Karki explains that 

the NEA generally provides the channels for IPPs, especially for well-established IPPs. “For 

new ones, the response could be slower since they firstly may not be aware of the process 

[regarding the communication channel] and secondly, the NEA likely does not feel the same 

pressure as it would with well-established IPPs” (Karki IPP). 

Appropriately, all three IPPs have emphasized the importance of being linked with the rest of 

the business ecosystem through personal contacts. Pandey for instance claims: “I think for 

doing business in Nepal, having connections is everything. Whether it is social connections, 

political connections or financial connections. If you don’t have connections, you don’t do 

business”. He further elaborates that these are very individualistic and personal connections, 

that do not take place at a corporate level. “These are fairly upper-class businesspeople with 

major influences, which they can use on the political level, in social circles, with the banks and 

for the government tools” (IPPAN/IPP Pandey). Pokharel confirms this by sharing that he is 

personally very well acquainted with a number of government Ministers.   

5.2.3 The role of Industry Associations 

Independent Power Producers, Nepal 

On IPPAN’s website it states that the organization’s objectives are, among others, to „share 

and disseminate various ideas and knowledge on hydropower” and to “build capacity of IPPs 

and related stake holders” as well as to “create an atmosphere of friendly cooperation between 

the government and private sector” (IPPAN, 2020). All actors, the IPPs, who IPPAN represents 

but also the other interviewed network actors, such as the ERC and the NEA, have identified 

 
18 This bottleneck will be further elaborated on within section 5.3.1.  
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the association as highly influential. Karki for instance states that their IPP uses IPPAN to 

communicate with the government about policy issues or other common issues that require a 

response from government authorities (IPP). Dhital shares that the regulatory commission uses 

IPPAN to disseminate their information, for instance about licensing (ERC). Furthermore, all 

actors state that they regularly attend IPPAN seminars and/or events, in particular the yearly 

“Power Summit”, which is considered a great platform to network (EDC; NEA; IPPs). The 

Vice-President of IPPAN shares that the association currently has about 200 corporate IPP 

member. This a bit more than half of the currently existing IPPs in Nepal. However, Pandey 

suggests that IPPAN technically represents a higher share of the network actors as different 

IPPs are often run by the same group of people. Hence there is little benefit to paying the 

membership fee for their SPVs as well. Overall, this suggests that the vast majority of IPPs 

benefit from the association’s services and abilities. 

Energy Development Council 

The EDC appears to be made use of far less by the hydropower network actors which likely is 

because it is not exclusively an umbrella organization dedicated to hydropower, but rather is 

for all renewable energy sources that are being developed in Nepal. Despite its members having 

a combined total investment portfolio of more than USD 10 billion, only about 20 hydropower 

developers are members of EDC (EDC, 2020). Furthermore, Pokharel explains that the EDC 

has a strong focus on networking with foreign investors and therefore rather aims at linking the 

local network actors with actors from abroad. The aim is to showcase the sectors potential and 

to draw in financial and technical resources rather than linking network actors “internally” and 

strengthening the ecosystem from within.  

5.2.4 The role of Information technology: 

At present, information technology which could provide a useful tool to integrate the complex 

interdependencies among the network actors of the researched business ecosystem is almost 

non-existent. Karki for instance states: “We agree that data sharing is a good idea and would 

in the end benefit all IPPs. For example, power plants that are upstream, sharing their data to a 

downstream project will become essential as cascade hydropower plants in a river basin are 

increasing in Nepal. This is yet to happen, but we will have to lobby for this”. Karki further 

explains that he sees a combination of reasons for this ecosystem shortcoming. One is the large 

number of IPPs which complicates driving changes particularly since data sharing “is not a 
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cultural strength in the region”. Additionally, he argues that “IPPs have other urgent issues”, 

which is why the government should make this their priority (IPP Karki).  

Pokharel states that his IPPs in particular have experienced ecosystem inefficiency due to the 

lack of information technology used by the various offices at the three levels of government. 

Changing this could substantially advance ecosystem integration and “link the complex 

system”. He illustrates: “In Nepal there are so many independent organizations, the three levels 

of government, departments or directories as well as the ministry, but they are never linked to 

each other. Due to that, to get the things done for a hydropower project, you have to visit seven 

different ministries, 22 different departments and 72 doors of the individual rooms”. He 

therefore argues for a system that creates synergies by integrating all these processes and giving 

all involved parties access to the already conducted processes. This should occur without the 

IPPs having to inform and sync the individual actors (EDC/IPP Pokharel). Karki confirms this 

by stating that “although the government has “one window policy” in the hydropower sector, 

once you get through this window you will see too many doors”. This significantly delays 

processing applications, getting clearances from the ministries, or clarifying matters of land 

acquisition (IPP Karki).  

All in all two existing web portal and one in planning could be identified: First, both 

associations point out that they have a web portal available for their members, which provides 

them with progress reports (EDC/IPP Pokharel; IPPAN/IPP Pandey). Second, Dhital from the 

ERC mentions that the commission is currently, with the support of the United States Agency 

for International Development (USAID), working on an information system in which the 

different actors can feed their project information. Regarding this, Pandey states that IPPAN 

would be very interested if such a system were to be established. They have been advocating 

for hydrological data, bank lending rates and financial details to be included in this system. 

Increasing transparency on these issues would enhance efficiency throughout future planning 

of projects (IPPAN/IPP Pandey). 

5.3 Exogenous Parameters Relevant for the Ecosystem 

A healthy business ecosystem should enhance with time. However, in order to do so it must be 

able to handle both internal and external parameters challenging the ecosystem in a productive 

and robust manner. While the previous analysis has put forth bottlenecks occurring along the 

value chain, that have to do with its internal organizational effectiveness, the sector is also 



47 

challenged by parameters taking place in its market environment. Hence, the following chapter 

will assess the ability of the business ecosystem to respond to these external factors and adjust 

their system to these (Lusch, Vargo, & Tanniru, 2010). To increase sector efficiency and unlock 

the potential of Nepal’s hydropower sector, it will require the identification of key measures 

and the change of certain configurations within the system. Currently, the hydropower sector 

is facing significant under-investment, due to the hereafter described barriers (World Bank, 

2018b). The following section will identify further ecosystem bottlenecks by taking 

considerations of external factors influencing the health of the ecosystem. 

5.3.1 Markets for the Sector 

Pokharel explains that the EDC focuses on networking with foreign investors and therefore 

rather aims at linking the network with actors from abroad with the aim to draw in financial 

and technical resources rather than linking network actors “internally” and strengthening the 

ecosystem from within. 

“Despite its abundant hydropower resources and significant potential to export electricity, 

Nepal is a net importer of electricity, and the amount of imports has doubled” (see Appendix 

4 for the sectorial contribution to Nepal’s electricity grid) (ADB, 2018). Furthermore, the per 

capita energy consumption in Nepal is one of the lowest (146 kWh in 2014 compared to 3104 

kWh world average) in the world (World Bank Data, 2020). As the USAID summated: “Nepal 

has the highest potential but the lowest consumption” (in Sovacool, Dhakal, Gippner, & 

Bambawale, 2011, p. 3468). Hence the sector has the opportunity to tender increased amounts 

of electricity to both, the domestic market as well as foreign markets. The sector is aiming to 

complete 15,000 MW of hydropower projects over the next 10 years Nepal (FMO).  

However, in addition to developing the capacity, there is a critical need to expand transmission 

lines, the infrastructure that delivers electricity from generation plants to load centers (World 

Bank, 2018b). The current “lack of transmission infrastructure creates a dearth of buying points 

for any generated hydroelectricity” (Sovacool et al., 2011, p. 3471) and creates situations where 

even a highly capable producer with a perfect site and guaranteed demand cannot operate 

(IPPAN/IPP Pandey). 

This bottleneck occurs within both country internal energy transmission and cross-border 

transmission. Beyond enhancing and enabling energy transmission, the sector will also have to 

achieve a lower price per unit for their generated electricity in order to increase their 
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competitiveness and become more affordable and attractive for the consumer (IPPAN/IPP 

Pandey).   

The following will further describe the bottlenecks and differentiate between increasing the 

domestic demand (by enhancing transmission and decreasing reliance on fossil fuels) and 

increasing energy export (by reducing the cost per unit and enhancing cross-border 

transmission).  

5.3.1.1 Foreign Markets 

Due to its close proximity to countries with an increasing energy demand and the fact that the 

country still has vast electricity generation potential to tap into, the sector intends to export 

ambitious amounts of clean energy to its neighboring countries. These are not only India and 

Bangladesh but also China (IPPAN/IPP Pandey). If done successfully, exporting 

hydroelectricity would provide a potentially long term, stable source of income for the country 

and increased profits for its developers (FMO, 2019). However, apart from a few smaller ones, 

there is currently only one existing high voltage cross-border transmission line, with a capacity 

of 400kV which goes to India. A second one is currently proposed (see Appendix 6 and 7 for 

maps of Nepal’s power development) (NEA Annual Report, 2019). Estimates indicate that 

expanding energy exports to load centers will require investments in the cross-border 

transmission system of USD 30 to 40 billion. Nepal will largely rely on FDI to cover these 

costs (FMO, 2019). 

Nepal’s power plants are large run-of-the-river (ROR) type which means that the reduction of 

water flow occurring during the rainless winter months is reflected in significantly reduced 

energy production of about one third of that generated during the monsoon months (Economic 

Times, 2019; Sovacool et al., 2011). Dhital explains that the Government of Nepal (GoN) is 

therefore currently negotiating with the Indian government about setting up an energy banking 

mechanism, which would allow the NEA to utilize and sell its surplus during the summer 

months by exporting it to its neighbour. In return Nepal would import electricity during the 

hydropower-lean winter months. As India’s consumption typically increases during the 

summer, the agreement would be based on the law of supply and demand (Economic Times, 

2019); ERC Dhital). 

Dhital further explains that this would benefit Nepal’s hydropower producers as energy 

banking means that the trade of electricity would be calculated by the quantum of energy, not 



49 

the price. This in turn would save the wheeling fee which the NEA otherwise has to pay India 

for the transmission of the exported energy to reach the Indian load center (ERC Dhital). 

Pandey explains that there are “usually agencies involved in buying and selling electricity, that 

need to make a profit too” (IPPAN/IPP). Additionally, Nepal is at a geographic and economic 

disadvantage as numerous goods that are required for the construction of dams such as the 

equipment and machinery have to be imported through India. Hence hydropower produced 

within Nepal has a comparatively higher cost particularly compared to India’s “cheap coal” 

(Aca/FormMin/Form NEA Gyawali; IPPAN/IPP Pokharel). In 2018, one unit of India’s coal 

cost USD 4.6 in comparison to one unit of Nepal’s hydropower costing USD 7.3 per unit (in 

D. Bhattarai, 2019). The combination of the production-cost disadvantage, the wheeling and 

agency costs it has to pay, as well as a lack of the required infrastructure in the first place, is 

hampering Nepal’s electricity export. To that effect, Pandey explains that the ecosystem will 

have to become more efficient. However, even if the price can be reduced to ~2 units above 

India’s cheapest energy sources, Nepali actors will have to sell their Indian customers on the 

reliability of their hydropower as well as the fact that theirs is a clean energy source 

(IPPAN/IPP).  

The inability of the hydropower ecosystem to convert its surplus electricity into monetary 

value, has had a significant negative impact on its revenue. The NEA has calculated that about 

2,250 MW of ROR surplus energy currently goes to waste during the monsoon seasons 

(Economic Times, 2019). To change this and increase electricity trading with India, the 

government is in the process of building additional cross-border “transmission highways”. 

However, the ecosystem actors rely on this expansion of the network to progress more rapidly. 

The NEA explains that the timely completion of the process is threatened by the complications 

during the land acquisition process. Pandey explains “the NEA is the only organization who is 

allowed to coordinate the transmission in the country. So, we have to talk to the different 

Ministries such as the Ministry of Forest and Environment, and the Agricultural Ministry. We 

have to coordinate with them about the trees that we have to cut for a new transmission line 

and what new trees we have to plant to get their permission. This whole process takes a long 

time and it is never sure whether we ultimately get the permission”. She further states that the 

private citizens who own land on which a transmission line has to pass through have higher 

demands than the government is willing to pay (NEA Pandey). However, the President of 

IPPAN stated in an interview that such inefficiencies are unfortunate and can be reduced. He 

thereby referred to an established transmission line, which capacity had to be reduced to 1000 
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MW compared to initial plans of 3000 MW, due to a lack of funding. He pointed out that the 

“IPPs that were planning to evacuate power on that line were willing to fund the incremental 

cost of the line. Now, parallel lines will have to be built which is not an environment friendly 

solution” (Thanju, 2015, p. 3) and as R. Pandey pointed out, also a time consuming and costly 

endeavour (NEA). Despite private sector willingness to cooperate, this suggests a lack of 

system integration. 

5.3.1.2 Domestic Market 

The lack of transmission lines that deliver electricity from generation plants to load centers is 

however not only a significant bottleneck in terms of cross-border transmission for trade 

purposes. The absence of a strategic plan for the development of Nepal’s transmission system, 

also applies to transmission line running within country borders. This is already leading to 

situations where IPPs operate hydropower plants from which the electricity is not being utilized 

as it cannot be transmitted to areas of the country that have a demand for it 

(Aca/FormMin/Form NEA Gyawali). Pandey attributes this situation to the lack of 

coordination and ultimately a masterplan. The DoED, for example, continues to issue large 

amounts of survey licenses without forecasting where the demand will increase or where 

additional load centers in close proximity to generation plants would be required (IPPAN/IPP).  

While almost all parts of the country are nowadays connected to the grid, the distribution 

system is “not really built for people to be consuming 1,000 units per head. They are just built 

for people to be using one light bulb or two light bulbs and that's about it” (IPPAN/IPP Pandey). 

At the same time it is not expected that the rural communities will increase their consumption 

significantly, once the distribution capacity would be increase. Hence, as investing in those 

infrastructures becomes increasingly more challenging and less cost efficient, Pandey argues 

that the ecosystem will also have to find ways to move into markets within the country, which 

present a more cost-efficient option. He further indicates that lobbying for electrical vehicles 

or promoting industries that use large amounts of electricity, would present such opportunities 

(IPPAN/IPP Pandey).  

 



51 

6 Discussion 

The analysis identified the different roles of the ecosystem actors and how the interdependent 

organizations interact and are organized. In that context weaknesses, or so-called bottlenecks, 

occurring along the value chain were identified. The following chapter will discuss the findings 

and make conclusions on where the arrangement of the ecosystem actors lacks alignment and 

coherent solutions, thereby negatively impacting the capacity of the community to create value 

for the end customer. 

In order to do so, firstly an overview of the strengths and weaknesses occurring along the value 

chain will be provided. This will allow making an assessment of the collective health of the 

ecosystem. Subsequently, the roles of the different actors will be transferred to the theoretical 

context, by identifying whose operation strategy depicts that of a keystone, whose that of a 

dominator and whose that of a niche players. The combination of the identification of the 

bottlenecks along the value chain and the operational dynamics of its actors, will allow to frame 

implications on how the ecosystem actors should mutually adapt.  

6.1 Assessing the Value-Chain Bottlenecks 

The fact that the sector is currently increasing its generation by about 10 percent every year, 

suggests that actors of the ecosystem cooperate sufficiently. This is endorsed by, the steep 

increase of signed PPAs during the past decade.  

However, the data also suggest that there are numerous bottlenecks along the value chain, 

which hamper value co-creation. Furthermore, it is found that the current enhancement of the 

ecosystem will not continue, unless some of the ecosystem actors adapt their operation 

strategies to better complement each other. Thus shaping ecosystem formation and structure 

(Jacobides, Cennamo, & Gawer, 2018).  

The major bottlenecks are: 

1. Most noticeable, as it negatively impacts the efficiency along the entire value chain, is 

the lack of data collection and the lack of information technology. Particularly the 

existence of adequate hydrological data, and environmental and social impact studies, 

could increase value chain efficiency by reducing the often-criticized extensive 

planning and coordination processes. The capital-intensive investments in 
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hydropower plants depends on the availability and accuracy of hydrological data. The 

lack of it significantly increases investment risks. Data sharing could however also 

positively contribute to the accurate planning of transmission and distribution 

planning, thereby further integrating the ecosystem. It was found that despite the 

information sharing culture in Nepal being of a relatively protectionist nature, most 

actors see the benefits in adapting a more cooperative attitude by increasingly sharing 

their data in the future. This is the case as they consider the potential benefits to 

prevail.  

2. There is a lack of proper planning for hydropower development. While the DoED has 

issued large amounts of survey licenses, this occurs without any masterplan. This 

coordination and planning should be influenced by factors such as the proximity to a 

load center, forecasting where the demand will increase most within the country and 

where electricity remains undistributed because the generation surpasses the demand. 

It should furthermore encourage, developing projects in a way that developers can for 

instance share infrastructures, such as access roads. Besides prioritizing construction 

sites for the generation of electricity, a masterplan would also need to consider how to 

prioritize the construction of transmission lines and distribution centers. 

3. Nepal has an electricity surplus during the summer months (monsoon season) and has 

to import vast amounts of electricity from India during the winter. Instead of almost 

entirely focusing on ROR plants, the business ecosystem should therefore increase its 

ability to produce electricity during the winter, despite the low river flow. This can be 

achieved by constructing reservoir storage hydro projects, which have a larger 

environmental footprint but would increase the efficiency of the business ecosystem 

(BC Utility Commission, 2015).  

4. Empirically, projects developed by IPPs, particularly those developed with local 

funds, have been produced at a considerably lower cost. Especially compared to 

projects that have been developed by the NEA, in cooperation with, and through the 

funds of international donors. These have often resulted in cost and time over run. 

This is largely attributed to the fact that internationally financed projects come with 

strings attached as they, for example, require that a project is designed and managed 

by foreign consultants. Besides negatively impacting the collective investment and the 

financial viability of the business ecosystem, these types of projects are additionally a 

draw back the ecosystem, as the dependence and influence by external actors is 

thereby increased. The ecosystem should therefore mutually adapt in a way that 
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projects are increasingly developed by IPPs, while the NEA should shift its 

competencies and investments to transmission lines, which connects to another key 

bottleneck, see point 5.  

5. The infrastructure of the ecosystem, particularly the transmission system needs to be 

improved. Firstly, due to its still relatively high system losses of around 15 percent, 

compared to the South Asian average of 10 percent. Secondly, and most importantly 

however, as with increased energy generation the transmission system progressively 

does not match the need to evacuate and distribute the electricity. Hence the IPPs 

increasingly face off-taker risks. Due to the fact that this also applies to the cross-

border transmission system, the ecosystem furthermore would increasingly more lack 

opportunities to export their electricity to foreign markets. 

6. The ecosystem has a long history of not adapting its electricity tariffs, which means 

that they are not reflective of efficient costs in the electricity supply. This needs to be 

changed in order to make the ecosystem more efficient and increase investment 

confidence.  

7. The IPPs have a weak negotiation position as their value chain only involves one off-

taker, the NEA, with whom they have to sign take-or-pay contracts to sell their 

generated electricity. As PPAs are however confidential, especially new IPPs that lack 

previous experiences of administrating PPAs, are usually less capable to negotiate 

preferable agreements. Increasing market transparency by lifting the confidentially 

clause, would therefore promote the shaping of level playing field within the 

ecosystem.  

8. The success of an individual ecosystem actor is highly dependable on the personal 

contacts he or she has within the system. The system therefore mostly encourages 

individual actors with the ability to collaborate through their initial social position. 

Besides that, the ecosystem actors use industry associations, particularly IPPAN as a 

platform to capacitate themselves and to collaborate and exchange knowledge and 

information with others. While the ERC has been established to coordinate a balanced 

supply and demand of electricity and act as the ecosystem referee, it has not been able 

to have a positive impact on the cooperation. Ecosystem actors attribute this to the 

fact that the commission has not been capacitated sufficiently by the government 

thereby proving unable to assert themselves among the more established actors such 

as the NEA.  
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6.2  Operational Dynamics and Managerial Implications  

 

 “The dynamics of business networks have important operational implications for business 

practitioners. By recognizing their position within the ecosystem – niche player, dominator, or 

keystone – and pursing strategies appropriate to their role, firms can set realistic expectations 

for themselves and their investors” (Jacobides et al., 2018). Accordingly, while the ecosystem 

actors cannot compete as single entities, their operational dynamics can be adapted in order to 

increase the ecosystem ability to co-create value. In the following, an attempt will be made to 

allocate the analysed ecosystem actors according to their operational strategies. By 

understanding their individual challenges an assessment will be given to what extent their 

current position responds to and synergizes with the collective behaviour of their ecosystem. 

Subsequently managerial implications for the individual actors will be provided on how the 

ecosystem actors can target their relationship and mutually adapt. 

Independent Power Producers 

The IPPs network strategy represents that of a niche player, which is also appropriate to their 

role. As IPPs cannot own and operate an entire grid, which lies within the responsibility of an 

electricity utility. The IPPs have therefore specialized, by contributing the time and capital-

intensive venture of constructing and operating generation plants to the value chain. The 

surplus electricity generation during the summer months and shortages during the winter 

months (as discussed in point 3 of the preceding section), suggests that value co-creation would 

benefit from a diversification of roles among IPPs. Hence a share of IPPs should adapt their 

service towards the development of reservoir storage hydro projects.  

Nepal Electricity Authority 

The NEA has adapted the dominator strategy within the ecosystem. As the sole buyer of 

electricity, who also holds a monopoly in the distribution and transmission of electricity, it 

occupies a critical hub within the ecosystem. Due to the state-utilities monopoly in most parts 

of the value chain it acts as hub landlord and attracts resources from the system, however 

without functioning reciprocally. This is what distinguishes dominators from keystones. The 

reluctance to allocate the IPPs with space and their functions within the ecosystem, has mostly 

been explained with the historically longstanding monopoly the NEA withheld. As the Vice-

President of IPPAN stated, there is the perception among people working at the NEA that 
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electricity generation should not be a private sector domain as they “believe that the cheapest 

and best performing utilities have to be publicly owned (…) and have to have a monopoly” 

(IPPAN/IPP Pandey). The analysis has however emphasized, that the local private sector is 

more capable of producing hydropower plants at lower cost (point 4) and that the private sector 

has developed more hydropower generation capacity within the past 20 years than the public 

utility has been able to within the past 100 years (Thanju, 2015). It is therefore argued that the 

NEA should capture less of the ecosystem, by supporting the IPPs to increase their share in the 

development of hydropower generation. The utility itself should focus on the areas of the 

ecosystem where it is less possible for niche players to emerge and contribute to value co-

creation. Hence, the NEA should focus its resources on the development of the transmission 

lines and distribution centers (point 5). Developing these will contribute to develop its 

competitive advantage towards both, ecosystems that provide other energy resources available 

within the country as well as energy ecosystems abroad, to which it could increase its exports.  

Industry Associations  

The industry associations, in particular IPPAN, act as keystones within the business ecosystem 

surrounding Nepal’s IPPs. It is found that all network actors interact through these associations, 

in particular due to the lack of information technology, which would provide an additional 

operation interlinking intermediary. While knowledge and data sharing, directly between IPPs, 

or IPPs and the NEA, is currently only occurring on a very personal level and to a limited 

extend, all actors have identified that they use the platforms provided by the associations to 

capacitate themselves and gain information. The information distributed by the associations, 

on matters such as operations taking place and changes within the sector, supports the managers 

of network actors to make more informed choices. It, furthermore, helps creating synergy 

throughout the value chain, as the network actors also use the associations as a platform to 

interlink with other organizations and institution that are relevant to co-producing their service. 

Overall, in order to increase ecosystem efficiency. Hence, particularly the well-established 

organisation IPPAN, presents a hub at the core of the ecosystem that benefits actors of all levels 

of the ecosystem without capturing value for their own success. They especially provide a key 

nutrition for the niche players, the IPPs, who tend to have less than typical levels of 

connectivity with the rest of their ecosystem (Iansiti & Levien, 2002).  
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Electricity Regulatory Commission  

Due to the circumstance that the Commission has only been established a year ago, in 2019, 

and has to date not adapted any regulations or implemented any other comprehensive changes, 

it is currently not contributing to the operational dynamics in any impactful way. Therefore, 

today the ERC can neither be identified as keystone, dominator or niche player. Nevertheless 

the findings suggest that with time and increased capacity, the ERC could function as another 

business ecosystem keystone. First, the main reason to establish the ERC was to level the 

playing field between the NEA and the IPPs. As this corresponds to findings of this study that 

the dynamics of the business ecosystem has to be adapted in a way that the niche players take 

over more responsibilities, currently inhabited by the dominating NEA, the ERC could 

contribute to facilitating this change (point 7). Second, as the ERC in collaboration with 

USAID is working on introducing a data sharing portal, which would help with the lack of 

overall operational integration in the value chain (point 1). Third, it is now within the mandate 

of the ERC to regulate the sale and purchase of electricity by determining the country’s 

electricity tariff. Hence, the ERC could furthermore also reduce the bottleneck identified in 

point 6 and benefit the ecosystem by improving the financial viability of the ecosystem and by 

increasing investment confidence.  

However, all of the potential contributions mentioned above have to be seen with caution as its 

to date, lacking ability to assert itself within the ecosystem, indicates that the IPPs and 

governmental hopes pinned towards the commission, exceeds what the ERC can ultimately 

achieve. Furthermore, as one of the commissioners pointed out, if they “introduce regulatory 

directives and change institutional rules too abruptly and without proper consultation, this 

could lead to a regulatory shock in the industry” (ERC Dhital), negatively affecting the value-

co-creation in the ecosystem.  
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7 Conclusion  

The objective of this study was to answer the research question: How do the IPPs and the other 

actors of their business ecosystem mutually interact and adapt to increase their opportunities 

for taking advantage of Nepal’s hydropower potential? 

The huge market potential of Nepal’s natural resource hydropower is intertwined with the 

diverse network actors that take part in its value chain – conceptualized as business ecosystem 

within this study. It is found that the business ecosystem has significantly increased its value 

co-creation since private sector hydropower developers namely the IPPs entered the network 

of actors. This is attributed to the fact that the IPPs have adapted a niche strategy, as that have 

begun to leverage the already existing electricity grid and themselves focused on the generation 

part of the value chain. Previously the sector had struggled to effectively develop the sector, 

resulting in decades extensive load-shedding for the electricity customers. The governments 

realization that the NEA cannot compete as a single entity, resulted in an opening of the market 

for the private sector. This in turn created a situation where mutually dependent actors share 

their resources within their ecosystem, to provide their customers with a superior service than 

before.  

Overall the sector has developed positively, with the NEA for the first time in their 35-year 

long history making a profit and increasingly more IPPs entering the ecosystem. The data of 

the study nevertheless shows that the value chain exhibits various bottlenecks, which hamper 

value co-creation. While the network actors currently use industry associations to interconnect, 

it is found that the ecosystem currently lacks integrations and would greatly benefit from 

increased data and information sharing. Additionally, to immediately reducing investments 

risks and projects time overruns, increased participation in cooperation would contribute to 

creating a well-though-out masterplan and a shared long-term vision.  

Besides an increased willingness to cooperate, the data suggests that some of the ecosystem 

actors, in particular the NEA, should adapt their operational strategy to better contribute to 

improving the ecosystems competitive advantage. Accordingly, the study concludes that the 

ecosystems would benefit from some of the individual actors adapting their operational strategy 

in order to better synergize with the collective behaviour of their ecosystem. 
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7.1 Limitations and Literature Implications 

The study contributes to the business ecosystem theory, by exploring an industry that has 

otherwise not gained a lot of attention within the literature as the theory is typically applied to 

more innovative industries such as the mobile computing industry (Rong & Shi, 2015). The 

research of this study however shows that infrastructure industries, such as the energy sector, 

similarly create organic business ecosystems, which happens based on government and market 

trends. As this study only presents a single case study, the findings are of a very individualistic 

nature. It is therefore suggested that future literature should build on the findings of this study 

by conducting cross-case analysis of other, comparable value chains. Thereby identifying 

configuration patterns and nurturing processes within other infrastructure.   
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9.1 Appendix 1: Interview Matrix 

Stakeholder Interviewee Position Interviewee Reference Label Date  Duration Location / Call 

Semi-structured Interviews 

Independent Power Producer 

Hydro Village; Sushmit 
Energy  

Mr. Sushil Pokharel* Managing Director and 
Chairman of both IPPs 

EDC/IPP Pokharel 16/04/2020 1.15h Zoom video call  

National Hydropower 
Company Ltd.  

Mr. Kumar Pandey* Managing Director  IPPAN/IPP Pandey 22/04/2020 1.30h Skype video call 

Sanima Hydropower  Mr. Ajoy Karki Director IPP Karki 29/04/2020 1h Skype video call 

State Utility 

Nepal Electricity Authority  Ms. Ranju Pandey Manager at the Trade 
Department 

NEA Pandey 25/05/2020 45min Viber phone call 

Intermediaries 

Electricity Regulatory 
Commission 

Mr. Ram Prasad 
Dhital 

Commissioner ERC Dhital 16/04/2020 1.15h Skype video call 

Independent Power Producers 
Association Nepal  

Mr. Kumar Pandey* Vice-President IPPAN/IPP Pandey 22/04/2020 1.30h Skype video call 

Energy Development Council  Mr. Sushil Pokharel* Executive Committee 
Member 

EDC/IPP Pokharel 16/04/2020 1.15h Zoom video call 

Others 

Nepal Academy of Science 
and Technology; Ministry of 
Water Resources; Nepal 
Electricity Authority  

Dr. Dipak Gyawali  Former Minister of Water 
Resources; former Director 
of NEA; Academic at 
Nepal Academy of Science 
and Technology 

Aca/FormMin/FormNEA Gyawali 20/03/2020 1h Skype video call 

Preliminary in-debt Interviews 
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Stakeholder Interviewee Position Interviewee Reference Label Date  Duration Location / Call 

Independent Power Producers 

Butwal Power Company Ltd. Mr. Uttar Kumar 
Shrestha 

Chief Executive Officer IPP Shrestha 20/07/2020 1h BPC Headquarter, 
Kathmandu 

Consultants 

HECT Consultancy Dr. Deependra Joshi Founder and Chief 
Executive Officer 

Cons. Joshi 03/08/2020 1.30h HECT 
Consultancy, 
Kathmandu 

International Suppliers 

Andritz Hydro Nepal Mr. Dibesh Shrestha Managing Director and 
Chief Executive Officer 

Int.Supplier Shrestha 07/08/2020 1h Andritz Hydro 
Office, Kathmandu 

* Interviewees that have been Interviewed in their capacities at two stakeholders 
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9.2 Appendix 2: Reference Key (Interviewees) 

Abbreviations Explanation 

Aca Academia 

Con Consultancy 

EDC Energy Development Council  

ERC Electricity Regulatory Commission 

Form Former (Position) 

IPP Independent Power Producer 

IPPAN Independent Power Producers Association Nepal  

IntSupplier International Supplier 

NEA Nepal Energy Authority 

* The interviewee labels used as reference, result from a set of the name/type of stakeholder and the surname of 

the interviewee 
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9.3 Appendix 3: Interview Questions 

A3.1 Interview with Mr. Ram Prasad Dhital 

● Commissioner at Electricity Regulatory Commission 

16th April 2020 – 2PM Nepali time, via Skype 

Total time: 1h 12min 

Interview questions: 

1. Can you give me an overview of the function of the Nepal Electricity Regulatory 

Commission as well as your particular work? 

2. Given the fact that a lack of integration in the hydropower sector is often identified as 

hindering for its development, how do you promote cooperation/exchange or gain insights 

for your work? 

2.1. Which are the hydropower related stakeholders that you interact with most (i.e. 

members from NEA, IPPs, associations and councils such as IPPAN and EDC? 

2.2. What types of “exchanges” do you conduct (i.e. regular meetings)? 

3. Where in the hydropower sector do you see the biggest bottlenecks? Where could creating 

synergies/exchanging knowledge be beneficial and increase productivity? 

4. How do you perceive the cooperation between the Commission and the Nepal Electricity 

Authority? 

5. Do actors/institutions come to mind, which seem to be particularly good at using their 

network connections as collective platforms to integrate and share resources with a broad 

set of actors in the network. 

6. What are the main opportunities and challenges within the hydropower sector, that the 

Commission makes topics of their discussions? Where could a closer cooperation create 

the most benefits? 
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7. How does the Commission perceive the progress in development of the country’s internal 

skills/ investments/ technology for project developments and the overall cost-efficient 

production and distribution of energy?  

A3.2 Interview with Mr. Sushil Pokharel 

● Energy Development Council (Executive Committee Member) 

● IPP, Hydro Village (Managing Director) 

● IPP, Sushmit Energy (Chairman) 

16th April 2020 – 4PM Nepali time, via Zoom 

Total time: 1h 17min 

Interview questions Set 1 - Energy Development Council: 

1. Can you give me an Overview of the function of the Energy Development Council? 

2. Who are the hydropower related stakeholders, whose interests you represent? 

3. What types of events do you organize? 

4. To what extend do the stakeholder, represented by the council, exchange information? 

Among which kinds of stakeholders can you see a particularly good cooperation and where 

could cooperation use improvements? Are there actors which you  would identify, as being 

particularly involved in cooperation and knowledge sharing? 

5. What are the main opportunities and challenges within the hydropower sector, that the 

council makes topics of their discussions? Where could a closer cooperation create the 

most benefits? 

6. Does the Council also get involve in shaping policies? 

7. How does the Council perceive the progress in the development of country internal skills/ 

investments/ technology for project developments and their maintenance? 

8. How does the Council see the prospects for hydropower sector (specifically the ecosystem 

around the IPPs) in the future? What growth opportunities does it see? 



69 

Interview questions, Set 2 – IPPs, Hydro Village and Sushmit Energy 

1. Can you please briefly explain how the business you conduct works? What types of 

hydropower plants do you develop? What part of the supply chain do you have inhouse 

and where do you rely on external partners for the construction and maintenance of your 

projects? 

2. With what other actors of the ecosystem would you say does the cooperation go as far as 

sharing information and making compromises for a common goal (i.e. by sharing and 

developing common ideas)? Do you also cooperate with other IPPs? How do you perceive 

the fine line between competition and cooperation within your business? 

3. In what part of the supply chain do you see the biggest needs for improvements? Where 

do you think the efficiency of the supply chain could be improved though more 

cooperation? 

4. Are there any data sharing portals that you use? Either to add data of your own, or to gain 

certain information. Where do you see the biggest need for improvements here? 

5. What associations do you use to cooperate with other actors of the hydropower sector? 

Which one do you perceive as the most beneficial and influential for the sector? 

6. How do you perceive the cooperation with the Electricity Authority? Does it provide the 

necessary channels for exchange? 

7. What are the main opportunities and challenges that the two IPPs experience and where do 

you see the future of the sector headed? 

A3.3 Interview with Mr. Kumar Pandey 

● Vice-President at Independent Power Producers Association 

● CEO of National Hydropower Company Limited 

22nd April 2020 – 3PM Nepali time, via Skype 

Total time: 1h 
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Interview questions Set 1 – IPPAN: 

1. Can you give me an overview of the function of IPPAN? 

2. What types of events do you organize? 

3. What kind of information do the members of IPPAN exchange? Do they cooperate with 

other stakeholders in order create synergies in their processes or to create new knowhow? 

Among which kinds of stakeholders can you see a particularly good cooperation or where 

do they perceive each other as competition? Are there actors that you would identify as 

particularly richly connected? 

4. What are the main opportunities and challenges within the hydropower sector, that IPPAN 

makes topics of their discussions? Where could a closer cooperation create the most 

benefits? 

5. How beneficial do you think the Electricity Regulatory Commission is or will be in the 

future? How might it positively contribute to the sector functioning well? 

6. How does IPPAN see the prospects for the hydropower sector (specifically the ecosystem 

around the IPPs) in the future? 

7. What growth opportunities does IPPAN see and how does it perceive the progress in the 

development of the country’s internal skills/ investments/ technology for project 

developments and the overall cost-efficient production and distribution of energy? 

Interview questions Set 2 – NHCL: 

1. With what other actors of the ecosystem would you say does the cooperation go as far as 

sharing information and compromising for common goals (i.e. by sharing and developing 

common ideas)? Do you also cooperate with other IPPs, who are also your competitors? 

How do you perceive the fine line between competition and cooperation within your 

business? 

2. In what part of the supply chain do you see the biggest needs for improvements? Where 

do you think the efficiency of the supply chain could be improved though more 

cooperation? 
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3. Are there any data sharing portals that you use? Either to add data of your own, or to gain 

certain information. What kind of data do you think would be particularly relevant to 

increase transparency/increase sector productivity? 

4. How do you perceive the cooperation with the Nepal Electricity Authority? Does it provide 

the necessary channels for exchange? 

A3.4 Interview with Mr. Ajoy Karki 

● Director at Sanima Hydropower 

29th April 2020 – 2PM Nepali time, via Skype 

Total time: 45min 

Interview questions: 

1. Can you please briefly explain how the business you conduct works from a supply chain 

perspective? What parts of the supply chain do you have inhouse and where do you rely 

on external partners for the construction and maintenance of your projects? 

2. I heard that you work entirely without foreign investments or input of other kind? Is that 

true? And is that maybe part of the Sanima “success story”?) 

3. Do you consider Sanima Hydropower a company that is well integrated IPP within its 

business ecosystem? With what other actors of the ecosystem would you say does your 

cooperation go as far as sharing information (i.e. by sharing and developing common ideas) 

and does the cooperation include other IPPs? How do you perceive the fine line between 

competition and cooperation within your business? 

4. In what part of the supply chain (from turbine production, government efficiency to 

transmission) do you see urgent needs for improvements? How and with whom do you 

communicate these “issues” in the aim to improve the functionality of the sector? 

5. Are there any data sharing portals that you use? Either to add data of your own, or to gain 

certain information. What kind of data do you think would be particularly relevant to 

increase transparency/increase sector productivity (i.e. production costs)? 
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6. What intermediaries (i.e. initiatives and institutions such as IPPAN or the EDC) do you 

use to cooperate with other actors of the hydropower sector? Which one do you perceive 

as the most beneficial and influential for the sector? 

7. How do you perceive the cooperation with the Nepal Electricity Authority? Does it provide 

the necessary channels for exchange? 

8. How do you perceive the work of the Nepal Electricity Regulatory Commission? Does it 

have a positive impact? 

9. What are the main opportunities and challenges that Sanima Hydro experiences and where 

do you see the future of the sector headed? What role does hydropower trade play for 

Sanima and what would need to change? 

A3.5 Interview with Ms. Ranju Pandey: 

● Manager at NEA 

25th May 2020 – 4PM Nepali time, via Viber 

Total time: 45min 

Interview questions: 

1. Can you please give me insights into your position at NEA? 

2. What does the NEA do to meet the increasing energy demand in the country? What changes 

in the sector does the NEA see, to which the sector has to adapt? Is it becoming more 

productive over time?  

3. In which parts of the value chain (from generation, transmission, distribution, to power 

trading) do you see potential to improve the workflows? And with what other actors do 

you communicate to best identify “what can/has to be done” by the NEA but also the other 

actors like the IPPs or other parts of the government to make the sector more productive. 

4. Who talks with who about what (i.e. are there regular meetings or other sharing 

mechanisms) between the different institutions and companies etc.? 

5. What are these weaknesses in the value chain that are being communicated? 
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6. Where do you think do the different actors feel like they are competing and where are they 

willing to share information and make compromises (e.g. IPPs among each other; IPPs 

with NEA/government…)? 

7. Are there IPPs, which can be identified as particularly involved in collective platforms to 

integrate and share resources with a broad set of actors in the network? IPPs that “set the 

tone” and lead the way? 

8. With which other actors of the sector does NEA (have to) collaborate and how does this 

collaboration look like? 

9. How does the NEA perceive the fact that some reliabilities now lie in the provincial 

governments? What mechanisms are created to capacitate, exchange knowledge and 

improve workflows? 

10. Due to the interdependencies between you (as sole buyer/distributer of energy) and the 

IPPs, how do perceive the collaboration. How do you perceive the work of the Electricity 

Regulatory Commission in this context? Does it have a positive impact on the cooperation?  

11. Are there any data sharing portals that you use? Either to add data of your own, or to gain 

certain information. What kind of data do you think would be particularly relevant to 

increase transparency/increase sector productivity? 

A3.6 Interview with Dr. Dipak Gyawali 

● Academic at Nepal Academy of Science and Technology 

● Former Minister of Water Resources 

● Former Managing Director of NE 

20th March 2020 – 2PM Nepali time, via Skype 

Total time: 1h 

Interview questions: 

1. How would you explain, that so few western companies construct or invest in Hydropower 

in Nepal? It seems that it is mostly its large two neighbours, China and India, that do. 
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2. In one of your articles you said that the World bank was increasing the project cost of Arun 

3 to five times the market rate. How do these number come about? 

3. Do you consider FDI to solve many of the sectors bottlenecks? Should there be an increase 

foreign investment coming in or are the local power producers more efficient? 

4. Why does Nepal have difficulties to productively utilize FDI? 

5. It does, but then the question remains, whether the rate at that they are growing will be 

enough to support economic demand? Is there enough money and technical capacity within 

Nepal? 

6. Do you have any information on the Melamchi project, after it was paused by the FDI 

dispute? 

7. In regard to the quality of the construction and the compliance of the Environmental Impact 

Assessments etc., do you see a difference between local, western and Chinese/Indian 

developers? 

8. What has contributed to Nepali IPPs successful investment since about 10-15 years? Were 

there any policy changes that positively contributed to that trend? 
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9.4 Appendix 4: Demand and Supply Position (2019-2024) 

 

Source: Garg, 2019. 
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9.5 Appendix 5: Sectorial Contribution to Electricity Grid  

 

Source: NEA Annual Report, 2019. 

 

 

9.6 Appendix 6: Energy Supply and Consumption Mix in Nepal 

 

Source: ADB, 2017. 
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9.7 Appendix 7: Maps of Nepal’s Hydropower Plants and Transmission 
Lines 

 

 

 

Source: Nepal Hydropower Portal, 2020. 
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Source: NEA Annual Report, 2019. 

 


