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EXECUTIVE SUMMARY

The electrification ratio of Sumba Island has beenincreasedin the past five years from about 24.5%
in 2010 to about 43% 2015 in which 55% of the share supplied by renewable energy resources (Hivos,
2015). Despite the progresson electrification ratio, there are still about 238 out of 433 villages which do
not have electricity access (PLN, 2017). It is because some of these villages are located in remote areas
which have limited access to infrastructures, such as roads and grid access. Currently, the rural households
in Sumba Island use fossil fuel to provide their electricity needs. However, the use of fossil fuel is
considered polluting, noisy, and expensive. Thus, renewable energy based power generation needs to be
introduced. Whilewind and hydropower couldbe very attractive for grid-connected options, off-grid solar
Photovoltaic (PV) Systems stand out as the best solution for off-grid electrification because of Sumba’s
dispersed population and limited infrastructure. Several off-grid PV projects have been carried out by the
governmentas well as private institutions. However, the adoption of off-grid PV technologies for Sumba’s
rural areas remains very slow.

From the literature, itis known that the role of business model to overcome challenges of the
adoption of off-grid PV electrificationin rural areas is considered important. However, there is still no
literature which explains how a sustainable business model helps to overcome the barriers faced by PV
projects in the rural energy market. Hence, the objective of this research is to understand how PV
companies choose types of business models to address the challenges in the rural energy market. This
insight will be used to develop advices on business models for PV companies who want to operate their
businessintherural energy marketin Sumbalsland, Indonesia. The mainresearch question of the research
is: “Whatis the most suitable business model for off-grid PV electrificationin Sumba Island, Indonesia?”.
Thus, the expected output of this research is twofold: Firstly, a framework which explains the linkage
between the barriers faced by PV companies and how business model could help the companies to
overcome these barriers. Secondly, recommended business models for PV companies which operate in
the rural energy market in Sumba Island.

This study is divided into four phases which are (1) the knowledge gap identification, (2)
identification of barriers which influence the types of business models employed by the PVCs, (3) the
framework construction and lastly, (4) framework validation phase. The first phase was done through a
literature review. The second phase was done through literature review and case study. The case study
was done through interviews with seven selected PV companies which meet the requirements setin this
study. In the case study, a business canvas developed by Osterwalder & Pigneur (2010) is used as a data
analysistool to understand how elements of business model are ge nerated based on the challenges that
are faced by the PV Companies. Next, the third phase was done through cross cases analysis. Finally, field
study and expert interviews were done to validate the framework

From this research, we found that only five out of ten barriers found in the existing literature
influence the elements of business model employed by PV Companies. These barriers are (1)
infrastructure, (2) financial, (3) market demand, (4) social, behavioral, and cultural, as well as (5)
environmental aspects. Our analysis shows that the levels of these barriers influence the elements of
business models employed by the PVCs, such as the key partnerships, key activities, key resources,
customer relationships, channels, and revenue streams. Also, the types of business models employed by
the PVCsare highlyinfluenced by choice of the customersegmentation andits value proposition offered
to the customers. Onthe otherhand, the other fourbarriers which are faced by the PVCs do not play any
roles in determining specific elements of business models employed by the PVCs. These barriers indude
(1) investments, (2) human resources, (3) governmental/institutional aspects, and (4)
networks/partnerships,do notlead to specificelements of business modelemployed by the PVCs. Finally,



the technical barriers which faced by the PVCs should be addressed with specific elements of business
model which are tailored based on the needs. Each of the technical barriers will lead to specific elements
of business model.

Based on the framework and several dataobtained fromthe field visitin Sumbalsland, there are
tworecommended business models which could be employed by the PV Companiesin Sumba Island. This
choice of business modelisinfluenced by the customer’s segmentation which the PVCs want to cater. The
first business model is the combination of the distributorand products-focused model. This model offers
various products from a solar lantern with its mini solar panel, or rechargeable PV lamps up to bigger
systems such as SHSs, followed by reliable after sales service at an affordable price by offering flexible
paymentscheme.The second businessmodelis the combination of distributor and service provider model
which offers the electricity services delivered by microgrid equipped with a smart meter to control the
electricity usage. This model could also be used to serve the lower tier of BoP consumers by having the
electricity service delivered through a much simpler microgrid technology. The use of simple technology
enablesalimited amount of electricity delivered to the customers in exchange for smallfixed subscription
fee which could be collected weekly or monthly.

The result of this study could be very useful for the practitioners and academia. From the
practitioners’ point of view, the framework developed from this study could help to developed suitable
business model for off-grid PV companies which specialized in the rural energy marketin the developing
countries. Fromthe academia’s point of view, this study provides anew innovative insight on the linkage
between the levels of barriers faced by the PVCs in the rural energy market and the business models
employed by these companies. However, it would be wise to add more PV companies in this study to
obtain more variations on the types of business model. Also, itisbetterto extend the regionswherethe
PV Companies operate its business to obtain a greater generalizability of the framework. Given that this
research only looks into sevenPV companies which operateits business in the countries which are located
on the continents, or operate only in specific regions in one country, there is much of a chance that the
framework developed in this research might not be suitable for BoP market in the island or archipelago
nations, when the operational areas are located on different islands from the companies’ head -quarter.
Thus, it would be wise to extend the regions and countries where the PVCs operate its business to obtain
a greater generalizability of the framework. More case studies should be done in PV companies which
operate its business in Archipelago or Island Nations, such as Maldives, The Philippines, and Fiji.
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1 CHAPTER 1: Introduction
1.1 Background

1.1.1 Indonesian rural communities and energy access

Like many other developing countries, Indonesia is facing several challenges in providing the energy
services to rural areas and poor communities, reducing oil dependency as well as the greenhouse gasses
emissions (Blum et al., 2013). As an archipelago country, Indonesia’s population is dispersed in the most
populatedisland, which are Java and Bali, as well as other outerislands. Currently, Indonesia’s electrification
rate is only at 71% (Blum et al., 2013). Of the remaining 29%, approximately 80% of them livein rural areas
outside Javaand Bali (Blumetal., 2013). The majority of those peoplewholivein unelectrified rural areas are
considered poor. They havevery limited access to affordable and reliable electricity services because they live
in the remote regions which are difficult to access (Blum et al., 2013). Despite its limited access to the
electricity services, the demand for electricity is growing rapidly in the rural areas (Blum et al., 2013). Thus;
additional power generation capacities need to be installed and distributed in rural areas.

Today, the responsibility forthe access of electricityis owned by the state -owned utility or Perusahaan
Listrik Negara (PLN). PLN owns and controlsIndonesia’s distribution and transmission network, as well as most
of the generation plants (Blumetal., 2013). Although private companies are allowed to generate electridity,
they need to sell their electricity to PLN at an agreed price through a Power Purchasing Agreements (PPA)
which are licensed by the Central Government (PWC, 2013). As the main actor of the distribution of electridity,
PLN faces several challengesin orderto provide electricity servicesinrural areas. Firstly, the grid extensionto
rural areas requires an enormous amount of capital investment due to geographically challenging nature of
the archipelago country. Secondly, the majority of PLN’s budget is needed to maintain current or replacing
aginginfrastructure, leaving the only small amount of it forthe expansion plan (Blum et al., 2013). Despite the
fact that some of the rural areas are already electrified by PLN, this power generation is highly relying on a
diesel generator (Sianipar, 2015). The use of dieselgeneratoris not only consideredas polluting and noisy, but
alsoexpensive. Itis because the transportation cost and the availability of the fuel play asignificantrolein the
cost of electricity generation (Veldhuis, 2015). Thirdly, Indonesia’s electricity price is set by the Govemment
of Indonesia (GOI) through the uniform national tariffs policy. High power production cost leads to significant
challenges for the power utility, in this case, is PLN, to recover the operating and maintenance (O&M) cost
because of this policy (Knuckles, 2016; Blum etal., 2013). Subsidy from the governmentis required to recover
the O&M cost as well as to maintainthe profitability of the utility companies. The amount of subsidy on the
price of electricity will giveenormousimpacts onthe Indonesian economy. Thus, power generation based on
Renewable Energy (RE) needs to be introduced in rural areas in Indonesiato reduce the subsidy burden
allocated by the GOI.

Recognizing the importance to increase the energy access in rural areas as well as to replace fossil
fuelswith renewable energy sources, The GOl has setan ambitious goal to increase electrification rate close
to 100% by 2020 (Indonesia, 2014). The GOI also aims to increase the share of renewable energy in power
generation from 10.5% in 2016 (PWC, 2016) to 38% in 2030 (IRENA, 2017). Thus, the GOI starts to implement
policies which support the renewable energy technologies (RETs) (Blum et al., 2013). Several projects have
been conducted by the GOl in collaborationwith other stakeholders, such as non-governmental organizations
(NGOs) and foreign institutions such as Banks and foreign governments, to increase the use of RE resources
as the source of powergenerationinrural areas. One of the projectsis Sumba Iconiclsland (Sll). The Sl project
is the most ambitious project initiated by Hivos (a Dutch NGO), supported by the GOI, Norwegian embassy,
and the Asian Development Bank (ADB).The goal of Sll projectis to demonstrate thatitis feasible to fulfill the
energy needs of poor peoplein the isolated island by a 100% RE supplied with the combination of grid
connected and off-grid systems (Hivos, 2012, 2014, 2015). Currently, SIl program aims to provide 95% RE-
generated electrification access in Sumba Island by 2020. Despite an ambitious goal set by the GOI, many



improvements are still neededinthe Sl projectin order to be able to deliverthe goal. It is because Sumba'’s
RE-generated electrification was only contributing 10% out of the total of 37.4% of Sumba’s electrification
ratio in 2014 (Hivos, 2015).

Currently, the cost of power productionin Sumba’s main grid, which is powered by diesel generators,
is around EUR 0.20-0.25/kWh (Hivos, 2012). However, due to the uniform electricity tariff’s policy, the
electricity price is heavily subsidized, resultingin sales price about EUR 0.06/kWh (Hivos, 2012). At this price,
hydropower and wind energy could be very competitive. The selling price of electricity generated from
hydropoweris EUR ~0.06/kWh, while from wind poweris EUR ~0.12/kWh without any subsidy (Hivos, 2012).
If only a small part of the subsidy could be used for RE power generation, the price of RE-based power
generation would be lower. Another RE resource in Sumba Island is solar energy. Although Sumba has high
solar irradiation throughoutthe year, the application of solar energy for grid connected powergenerationis
less attractive because of the profitability concern. However, according to the previous study, off-grid solar
Photovoltaic(PV)Systemsincrease its competitiveness with the remoteness of the village (Blumetal., 2013).
Sumba Island is characterized with a small and dispersed population who live far away from the main grids
resulting to low electrification level (International, 2010; Ritter, 2011). Thus, off-grid solar PV Systems stand
outas the single best optionfor off-grid electrification in the areas where the grid does not exist (Ritter, 2011).

Beside a huge technical potential of solar energy in Sumba Island which could reach up to 10 MW
(Hivos, 2014), total installed capacity of PV systemsin Sumba Islandfrom the period of 2011-2014 is only 1351
kWop. This installed capacityis divided into 911.9 kWp grid connected system and 439.1 kWp off-grid system
(Hivos, 2014). The amount of installed capacity of PV systems is still faraway fromits technical potential. It is
because the adoption of PVtechnology in rural areas faces several challenges relatedto financing, distribution,
operation, service, and maintenance. Thus, the GOI needs to be able to overcome the challenges which are
emerged in the rural areas in order to achieve the goal of SlI project.

1.1.2 Challenges to the adoption of off-grid PV technology in Sumba Island, Indonesia

Solar Home Systems (SHS) have been used for off-grid rural electrificationin Sumba Island and other
rural areas in Indonesia. The majority of SHS projects carried by the GOl or NGOs are donor-driven projects
where the GOl or NGOs give the SHS for free. Donor-driven projects have led to several implications. Firstly,
free SHSs have resulted in the lack of ownership of the system. From 2011 to 2014, roughly 25% of SHSs have
stopped workingin SlI project (Hivos, 2014). From 14.829 units (439.1 kW) that have been installed, only
11.201 units (337.1 kW) that can work. Secondly, donor-driven projects depend heavily on the financial
support from the donors or investors (Hivos, 2014). Thus, the project could be stopped whenever the funding
is no longer available. This condition makes the sustainability of the donor-driven projects is highly
questionable.

The implementation of off-grid PVtechnology in Sumba Island has to face not only several implications
because of the donor-driven projects, butalso several otherchallengesaligned with the challenges faced by
other developing countries. Firstly, the rural communities in Sumba Island are characterized by low
educational level. Alow degree of education creates avicious cycle with the degree of poverty. It means that
low educational attainment could lead to low income. Sumbais one of the poorestregionsinIndonesia.The
average percapitaincomeislessthan EUR 200/year (International, 2010). It means that majority of people in
Sumbalive lessthan $2 perday perperson. It makes the majority of people in Sumbais on the Bottom of the
Pyramid (BOP) (Bharti, Sharma, Agrawal, & Sengar, 2014; Hart & Prahalad, 2008).

People with lowincome tend to have low purchasing power which means theybuy anything cheap to
provide their primary needs. In the case of electricity, the low-income peoplewillonly focus on the cheapest
way to get electricity to support their living without paying attention to the sustainability. It could be a
challenge for PV development since the firstinstallation of off-grid PV systemrequires a significant amount of
investment while people with low income tend to have limited access to formal financial institutions.
Furthermore, low educational level makes the rural communities have limited knowledge on PV technology.



This condition makes the rural customers will be highly dependent on the PV technicians forthe SHS services
and maintenance or the after-sales service from the PV companies (Craine, 2013).

Secondly, rural areas in Sumba Island are characterized by a lack of infrastructure. Sufficient
infrastructures, such asroads and transportation networks need to be providedto ensure the diffusion of off-
grid PV technologyin rural areas.One of theissues which hinderthe development of infras tructures, espedially
in remote locations, is the land acquisition. A land acquisition is a problem due to a lack of coordination
between the central and local government. This condition could lead to the delay of the infrastructures’
constructions which will hinder the development of PV based electricity generation in remote areas.
Moreover, based on the previous study, adequate infrastructures are required to facilitate the after-sales
service from the PV companies to the villages (Palit, 2013).

While all the barriers that hinderthe implementation of off-grid PV electrificationin Sumba Island are
available inthe literature, there is noliterature on how to overcome those barriers and to sustain the off-grid
PV electrification projects in the long term.

1.1.3 Overview on the Bottom of the Pyramid concept

The termthe “bottom of the pyramid” (BoP) wasfirstintroduced in 1932 by the U.S, President Franklin
D. Roosevelt through radio (Bharti et al., 2014). 70 years later, C.K. Prahalad and Stuart L. Hart defined the
BOP as the largest but the poorest socioeconomic groups in the global income pyramid living less than $2 a
day (Prahalad & Hart, 2002). However, there are other definitions of BoP proposedinthe literature. Bharti et
al. (2014) summarized the several BoP definitionsin theirwork.The difference on BoP definitions is caused by
the discrepancies onthe size of the population livingin the lowest tier of the pyramid (Bharti et al. 2014). The
size of BOP population varies based on the criteria of income level chosen by the author (S1, $2, $8 per day)
(Bharti et al. 2014).

The majority of people at the BoP live in developing and least developed countries. Collier (2007)
stated that there are at least four billion people in developing countries and one billion people in the least
developed countries living at the BOP (cited by (Pansera & Owen, 2015)). The peoplewho liveat the BOP have
several characteristics such as low income with limited purchasing power and financial access (Bharti et al.,
2014; Ramani, SadreGhazi, & Duysters, 2012; Schuster & Holtbriigge, 2012), lack of knowledge, information
andskills, (Ramanietal., 2012), lack of education (Prahalad & Hart, 2002), inadequate institutional framework
(Schuster & Holtbriigge, 2012), insufficient infrastructure with respect to transportation, media, and
communication (Prahalad and Hart, 2002; Mason & Chakrabarti, 2016; Ramani et al., 2012; Schuster &
Holtbriigge, 2012), low or lack of affordability (Prahalad, 2005), lack of availability (Vachani & Smith, 2008,
cited in Ramani et al., 2012)). These characteristics of the BoP are close to the poverty. It is difficult for BoP
population to find the way out of the poverty due to limited or lack of employment opportunities,
technological deficits,and political instability (Hammond, Kramer, Katz, Tran, & Walker, 2007, UNDP, 2008, all
citedin Schusterand Holtbrugge, 2012). Because of those reasons, a lot of private sectors demotivate or even
avoid to enterthe BoP markets (Bharti etal., 2014). On the other hand, one could see the BoP markets as the
unmet social needs as well as untapped business potential (London & Hart, 2004; Prahalad & Hart, 2002).

Prahalad (2004) suggests thatthe multinational organizations could help to develop the BoP with the
support from the government and the NGOs through inclusive capitalism (as cited in Bharti et al., 2014).
Furthermore, he adds that the BoP customers are value conscious consumers. Thus, they should be provided
with value-creating products and services that are beneficial in nature (Bhartietal., 2013). A study performed
by Dey et al. (2016) supports the argument from Prahalad (2004) that the cost is not only the driving forces
behind the BoP’s market but also the value of the products or services offered by the enterprises (Dey etal.,
2016).

Based on the characteristics of the BoP market, it isimportant for the private sectors to find the best
way of doing businessinthe BoP marketorlow-income market with limited resources and infrastructure. For
instance, due to insufficient physical infrastructure and financial access, traditional distribution channels and



payment systems could not be used in the BoP market. Moreover, Weidner et al. (2010) suggest that
geographical spread and social relations influence the success of business activities at the BoP (as cited in
Mason & Chakrabarti, 2016). Thus, the companies which aim to enterthe BoP markets might need to find new
innovative solutions in order to be able to run theirbusinessesin a sustainable way (Schuster & Holtbriigge,
2012).

1.1.2 Role of Business model for off-grid PV projects

A business model plays a majorrole inthe introduction and adoption of new technology. Chesbrough
(2010) explains that the economic value of a new technology depends on the business model used to
commercialize it. The same technology commercialized with different business models will resultin different
returns. In the case of off-grid PV electrification, itis believed that a business model has played animportant
role inthe adoption of off-grid PVtechnology, especially to overcome the challengesthat are faced in the early
adoption phase of PV technology.

Richter(2013) arguesthat one importantdriver of the transformation of powerindustry towards RE-
based power generation, which in this case is distributed solar PV (DSPV), is innovative business models.
Business model innovation is required for the utilitiesor power companies to adapt the way they do the
business towardsthe changing environment, such as policies, electricitygeneration, and demandin the future.
If the powercompaniesfail to adapt theirbusiness models towards the changing environments, their market
share in electricity generation will continue to drop.

Balachandraet al. (2010) add, inthe lastthree decades, the commercialization of Sustainable Energy
Technologies (SETs), which include PV technologies, is government-sponsored or donor driven. The
experiencesof the government ordonor-driven are not encouraging. Thus, the involvement of private sectors
is needed in the commercialization effort of SET (Balachandra et al., 2010). The study found that a business
model approach, where the involvement of private sectorsisthe key of SETs’s commerecialization. Participation
from other stakeholders such as governments, international agencies, NGOs, and other communities as
supporters, enablers, facilitators or guarantor is also required.

Huijben and Verbong (2013) examine the reason behind the rapid growth of PV technology in the
Netherlands. They found that the main reason behind the PV technology breakthroughin the Netherlandsis
the development of new business models that are financially supported by both local and national
government, such as tax deduction after investment.

Karakaya et al., (2016) investigate the business model of a local PV company in a city of 43,000
inhabitants, in Southern Germany. This study found that such business model innovation is essential to
overcome the challenges of the changing environment in the future, such as declining feed-in tariff for PV
installations, decreasing adoption rates as well as diminishing turnover per PV system installation due to
saturated PV marketin Germany. Overcoming such challenges will notonly letthe company survive butalso
help the diffusion of PV technology in the region.

In the case of developing countries, the majority of research on PV business model has been focused
on the off-grid electrification and the BOP or low-income market (Tongsopit, Moungchareon, Aksornkij, &
Potisat, 2016). The PV business model for off-grid electrification and the BoP market is a lot different from
those employedin developed countries such asthe Netherlands and Germany. Gabriel and Kirkwood (2016)
explainthat different areas might have different business model due to the various challengesthey are faced,
such as varying levels of government interest in RET, supporting policies, and the ease of doing business.

Inaddition, Tawney et al.(2014) explainthe characteristics of rural customers are differentwith urban
customers. The rural customers experience more challengesto energy access. This study found that business
model innovation could help the adoption and diffusion of off-grid PV technology inrural areas. They believe
that such business models might address several challenges associated with the rural areas such as limited
financial access, lack of supply chains or infrastructure, as well as the lack of after-sale support.

Balachandra (2011) adds that a business model should be equipped with innovative institutional,
regulatory, financing and delivery mechanisms to overcome the challenges faced during the implementation
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of PV technology. Furthermore, Zhang (2016) adds that business model innovation is required to overcome
the challenge in the high up-front capital of the installation of PV technology, especially in rural areas. The role
of the business model in PV projects will be further explained in the next section.

Based on the previous research, the role of business model to overcome challenges of off-grid PV
electrificationinrural areas is considered important. However, there is still no literature which explainshow
a sustainable business model helps to overcome the barriers faced by PV projects inthe rural energy market.

1.2 Problem Definition

1.2.1 Knowledge gaps

Based on the literature review on the previous studies and the current situationin Sumba Island, two
knowledge gaps are identified. Firstly, although several barriers to PV technology for rural electrification in
Sumba Island have beenidentified, there is no general framework from the previous studies which could be
used to overcome all the challenges orbarriersto the adoption of PV technologiesin SumbaIsland. Secondly,
while previous studies revealed that innovative business models could support the adoption and
dissemination of off-grid PV technology in BoP market as well as for the rural electrification (Gabriel &
Kirkwood, 2016; Karakaya et al., 2016; Knuckles, 2016; Tongsopit et al., 2016; Zhang, 2016), it is still unclear
how such companies develop or design types of business model to address the certain challenges in rural
areas.

1.2.2 Problem statement
The problem raised from the knowledge gapis as follows:

There is no sufficient knowledge on how a business modelfor off-grid PV electrification is designed to address

several barriers in the rural energy market in developing countries, especially in the case of Sumba Island,
Indonesia

1.2.3 Research questions
The main research question following from the problem statement is:

“What is the most suitable business model for off-grid PV electrification in Sumba Island, Indonesia?”
To be able to answer this question the following sub-questions are formulated:

1. What are the different types of business models which implemented by the PV companies (PVCs)
specialized in rural energy market?

2. What are the barriersfaced by the PVCs which hindertheimplementation of off-grid PV electrification
in rural areas in otherdeveloping countries? Moreover, What types of business models employed by
the PVCs to address the challenges they are faced?

3. How can characteristics of business models for off-grid PV electrification be derived from the barriers
that are faced by PVCs in the rural energy market?

4. What is the potential off-grid PV electrification in Sumba? What are the barriers that impede the
implementation of off-grid PV electrification in Sumba?

5. How couldthe existing business models help to address the barriers thatimpede the implementation
of off-grid PV electrification in Sumba?



1.2.4 Research objectives
Based on the problem statement, the following research objectiveisformulated:

To understandhow PVenterprises choose types of businessmodels to addressthe challengesin the rural energy
market. This insight will be used to develop advices on business models for PV companies who want to operate
their business in the rural energy market in Sumba Island, Indonesia.

1.2.5 Scope of the study
In this section, the scope of the study will be defined. The scope is as follows:

e Region: The mostappropriate regionsforthis study are rural areas which are part of the developing
countries. Itis because the majority of those areas have limited resources, especially financial and
infrastructural resources. This study will look at some developing countries in Asia, such as India,
Bangladesh, Indonesia, as well as some developing countries in Africa. The focus of this study will be
Sumba Island in Indonesia as the GOl has set an ambitious goal for Sumba Island as an iconicisland
with 100% renewable energy despitethe factthat it is one of the poorestregionsinIndonesiawhich
has very limited access to electricity.

o Types of the market: Inthisstudy, we will focus on the rural energy market and the BoP marketwhere
the financial access and grid infrastructure are limited as well as people earn less than $2 per day.

e Cases: Thisstudy will be concentrated inthe renewable energy or PV companies which are registered
as a profit organization and focus on the rural energy market in the developing countries

e Products: We essentially concentrate at off-grid or distributed PV technology such as solar lantems,
solar home systems, and mini/micro grid systems.

1.2.6 Relevancies of the study

The scientificrelevance of this research lies in the understanding the role of business models to
address barriers which are faced during the adoption of off-grid PV electrificationin rural areas in developing
countries. The outcome of thisstudy willbe ageneral framework that can be used to develop business models
based on the different challenges that are faced in the rural areas in developing countries. The societal
relevance of this research is to make recommendationson innovative business models for PV companies which
operate in the rural energy market in Sumba Island and other parts of Indonesia.

1.3 Research approach

This study will be mainly qualitative and exploratory in nature since thereis quite agapinthe literature.
This study can be divided into four phaseswhich are the knowledge gap identification, identification of barriers
whichinfluence the types of business models employed by the PVCs, the framework construction and lastly,
framework validation phase. The overview of the research design is shown in Figure 1.1.

Phase 1: Knowledge gap identification phase

The goal of this phase is to narrow down the knowledge gaps which are foundinthe literature. This phase is
dealt more in detail in Chapter 1. In this phase, we carry out a literature review on rural communities and
energy access, specifically Indonesia, challenges to the adoption of off-grid PV technologies in SumbaIsland,
the concept of the bottom of the pyramid, and the role of business model for off-grid PV projects. In this
phase, the problems definition as well as the research approach are also defined.




Phase 2: Identification of barriers and business models

In this phase, we will look deeper into the barriers or drivers in the rural energy market that influence the
choice of specifictypes of business models employed by the PVCsin ordertoruntheir business. Inthis phase,
we will perform aliterature review and case study onthe barriers to PV adoption forrural electrification, and
the concept of business model and its role in off-grid PV electrification in the rural energy market.
Furthermore, interviews will be performed with PV companies which operate in the rural energy market in
developing countries to understand the real barriers they face during the adoption of PV technologies and
how to deal with those problems. The result of this study will yield us sets of real barriers that the PVCs are
facinginthe rural energy marketas well as sets of business models and business strategy that are used by the
PVCs to overcome those barriers.

Phase 3: Initial framework construction

Inthis phase, the cross cases analysis willbe conducted. We will use the sets of real barriers as well as business
models used by the PVCsto overcomethosebarriersinrural areas todraw aninitial general framework which
explains the linkage between the barriers and the business model employed by the PVCs.

Phase 4: Framework validation

This phase aims to validate the initial framework and develop an initial business model for Sumba Island
through expert interviews and cross analysis with the existing condition in Sumba Island. Thus, the outcome
of this phase will be the final business model which is suitablefor off-grid PV electrification in Sumba Island.

Phase 1 Phase 2 Phase 3 Phase 4

Initial Framework
Construction

Identification of barriers
and business model

Knowledge Gap

Identification Framework validation

Literature review

on Indonesian . .
Literature review

rural
communities and
energy access

Literature review
on challenges to
adoption of off-
grid PV in Sumba
Island

Literature review
on bottom of
pyramid

Literature review
on business
model for off-grid
PV rural
electrification

Literature review
and case study on
barriers faced by
PVCs in the rural
energy market

Case study and
interviews on
PVCs

Cross cases
analysis

Development of
initial framework

on Sumba Island’s
market
characteristics

Field study and
interviews

Final framework
construction

Final business model for
off-grid PV electrification
in Sumba Island,
Indonesia

Figure 1.1. Overview of the research designs

1.4 Data collections

The data for this research will be collected through literature reviews as well as interviews which will
be conducted during the cases and field studies. Cross cases study analysis willbe done to develop the initial
framework which explains the linkage between the barriers and the business modelused by PV companies to
address those barriers. In addition, expert interviews will be done to validate this initial framework. Finally,



the final framework could be used to develop suitable business models for PV companies which focus on the
off-grid PV electrification in Sumbalsland. The data collection methods of this study are summarized in Table
1.1.

Table 1.1. Research methods to answer research sub-questions

Research sub-questions Methods Report
chapter
1. What are the different types of business models which
implemented by the PV companies (PVCs) specialized in rural Literature review Chapter 2

energy market?

2. What are the barriers faced by the PVCs which hinder the
implementation of off-grid PV electrification in rural areas in
other developing countries? Moreover, what types of business

Literature review,

Casestudy analysis, Chapter 2 and

. Chapter 3
models employed by the PVCs to address thechallenges they are Interview apter
faced?

3. How can characteristics of business models for off-grid PV c tud
r
electrification be derived from the barriers or drivers that are osasncaa:s:iss uay Chapter 4
faced by PVCs in the rural energy market? ¥
4. Whatis the potential off-grid PV electrificationin Sumba? What . .
. . . . . Literature review,
are the barriers that impede the implementation of off-grid PV ) Chapter 5
e field study
electrification in Sumba?
5. How do the existing business models could help to address the Field study,
barriers that impede the implementation of off-grid PV Interview, Cross Chapter 6

electrification in Sumba?

case analysis

1.4.1 Literature review

A literature review will be performed in this research to gain knowledge and information that are
important to this research. The literature review is conducted to answer the first, second, and fourth sub-
questions. The literature review will consist of scientific articles from the previous works, books, websites,
newspaper, and any other materials that are related to the research. The scientific articles and books are
obtained from ScienceDirect, Scopus, Google Scholar, and TU Delft Library using specific keywords as shown

in Table 1.2.

Table 1.2. Methods on literature review
No. | Literature review

Source Keywords

1 Barriersto PV adoptionfor
rural electrificationin
developing countries

https://www.sciencedirect.com
https://www.scopus.com
https://www.tudelft.nl/en/library

https://www.google.nl/

Barriers, off-grid, PV,
rural, developing
countries

Challenges, barriers, PV,
rural electrification.

2. Business model

https://www.sciencedirect.com

https://www.tudelft.nl/en/library

https://www.google.nl/

Business model,
definition, terminology,
revenue model,
comparison

3. Business model for PV
electrification in developing
countries

https://www.sciencedirect.com

https://www.tudelft.nl/en/library

https://www.google.nl/

Business models,
innovation, off-grid, PV,
rural, and developing
countries

Business models, off-grid,
PV, rural electrification,
poor, and community



https://www.sciencedirect.com/
https://www.scopus.com/
https://www.tudelft.nl/en/library
https://www.google.nl/
https://www.sciencedirect.com/
https://www.tudelft.nl/en/library
https://www.google.nl/
https://www.sciencedirect.com/
https://www.tudelft.nl/en/library
https://www.google.nl/

Next, the articles are selected based on the abstract which contains specificchosen keywords. Then,
these selected articles are furtheranalyzed by looking at the content. An additional search will be performed
by looking at the references that the selected literature used. These specific articles cited in the chosen
literature are searched in the databases of Science Direct and TU Delft Library.

The drawback of this method is that not all the literature needed forthis research could be foundin
the database. Moreover, thereis only alimited number of scientificliterature related to PVin Sumba. Although
some websites and reports are available, the dataon those resources could be outdated or biased. One way
to overcome the lack of available literature and outdated data on Sumba is by interviewing corresponding
people from HIVOS who made the report and ran the projects.

1.4.2 Casestudyand cross cases analysis

Case study analysis is important for this study to gather information regarding barriers to PV the
implementation of off-grid PV electrification in the rural energy market which are obtainedfrom the literature
earlier. Moreover, the case study is used to understand how the business model employed by the PVCs to

overcome those barriersin the field. The cross cases analysis will be used to develop initial framework which
explain the linkage between the barriers and the business model employed by PVCs.

1.4.2.1 Caseselections

This section essentially explains the selection process of the industry, market, country, technology,
and company. The industry we look atis the PV industries. Specifically, we lo ok at electricity sector because
one of the biggest problems living in rural areas in the developing countries is limited access to the grid. As
this study focuses on the problems related to people who live in rural areas in developing countries, we
selected PV companies which operate in the rural energy market and developing countries. Developing
countries, which were selected for this study, are based on the classification made by the UN (Nations, 2014)
as the developing economies as well as the World Bank (Bank, 2017) as low-middle income nations. The PV
companies selected for this research are maintained to have diverse business model. One type of business
models could be presented by minimum two PV companies. The companies that are selected for this study
have to fulfill the requirements below:

1. PV companies should be asocial enterprise and have to be a for-profit company

2. PV companies should offer PV technology as the primary products. Some companies offer solar
thermal products which are different technologies from PV

3. PV companies must offer PV technology for electrification

4. Focuson PV companieswhichselloff-grid ordistributed PV technologies, such as solar lanterns, solar
home systems, and communal mini/micro grid systems

5. PV companies which focus to serve rural communities or households who live at the BOP

PV companies
selection
based on
research’s Final list of PV
requirements companies
from the
company’s
website/profile

Initial list of PV
companies
from
Renewable
energy world
and ACUMEN

Search engine:

PV companies, Direct contact 7PV

rural areas,
developing
countries

with PV companies
companies responded

Figure 1.2 Case selection process

The selection of the companies was quite tough since there is no directory of PVCs who operate in
the rural energy market. The search was conducted in Google with keywords: PV Company, rural areas,
developing country. The list of companies and organizations which bring solar power to the developing world



was found in the website named Renewable Energy World and ACUMEN. We combined the lists from these
two websites and looked into the company’s profile in detail to make the final selection of the PVCs based on
the requirements that we have made. The initial and final lists of PVCs is available in the Appendices.

Afterthe final selection was made, we contactedthe PVCs on the finallist. Unfortunately, notall PVCs
give positive feedback towards our study. Thus, our case study was performedtothe PVCs fromthe final list
which responded ourinvitation. Figure 1.2 shows the process of case selectionused in this research and Table
1.3 shows the list of the seven PVCs which will be used in our case study.

Table 1.3. List of PV companies for case study analysis

No Name of Technology Type of activities Headquarter Operation based
Company based
1 | SunnyMoney Solar Home Systems Sales, distribution, service | United Malawi
and Solar Lantern Kingdom
2 | SunTransfer Solar Home Systems Sales, distribution, service | Ethiopia Ethiopia
andSolar Lantern
3 | SunSawang Solar Home Systems Sales, distribution, service | Thailand Thailand
Devergy Microgrid Service provider Netherland Tanzania
(utility company)
5 | Meragao Microgrid Service provider India India
Power (utility company)
6 | Mobisol Solar Home Systems Designs & production, Germany Kenya, Rwanda,
sales, distribution, services Uganda, Tanzania
7 | SELCO Solar Home Systems Designs & production, India India

sales, distribution, services

1.4.2.2 Crosscasesanalysis

During the case study, several relevant barriers that are faced by the PVCs in the rural market will
be obtained. Furthermore, various types of business models employed by the PVCs to address those
challenges will be attained. In the cross-cases study analysis, the different challenges that are faced by the
PVCs, as well as the types of business models to address those challenges, will be compared to develop the
initial framework. Thisinitial framework will explain the linkage between the barriers that are faced by PVCs
in the rural energy market and characteristics of business models for off-grid PV electrification.

The second cross case analysis will be doneto validate the initial framework.The cross case analysis
will be done by comparing the initial framework which has been constructed with the existing condition in

Sumba Island. The output of this part will be the final framework which could be used to develop suitable
business models for PVCs in Sumba Island.

1.4.3 Field study
The field study was conducted in East Sumba where several projects from Hivos and the governments
were already established. Two villages were chosen based on the recommendation of Hivosofficials as well as

the characteristics which were taken from the case study in Chapter 3. Below are the criteria of the chosen
village:

Isolated from the main grid with the minimum distance of 10 km

Isolated from the nearest town with the minimum distance of 20 km or one hour ride
There are existing SHS(s) or a community solar power plant installed in the village
Most of the villagers live at the BOP level

el S

Finally, two villages were selected based on those criteria and taking the recommendations from HIVOS team
into considerations, which are Kadahang and Kataka village.
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1.4.4 Interview

In this research, several interviews will be done during the case and field study to obtain necessary
information from PV companies and other key stakeholders. Expert interviews will also be done to further
validate the initial framework developed through cross cases analysis. Most of the interviews will be done
through phone interviewes using English or Bahasa Indonesia as the main language. The interviews that will
be used in this research is semi-structured and phone interviews based on the book from Willson (2013).

1.4.4.1 Casestudyinterviews

The objective of the case study interview is to gatherinformation about the barriersfaced by the PV
companies as well as the business model employed by the companies to overcome those barriers. The
interviews will be carried out withthe owneroracorresponding person of PVCs which are specializedin rural
developing countries. The outcome of thisinterview would be a set of businessstrategies used by the PVCs to
develop business models which aim to address several barriers faced in the rural energy market. This outcome
will be used toanswerthe second sub question Based on this objective, the questionnaire was prepared. The
guestionnaire consists of two parts which divided into barriers and business model questions. The interview
process was divided into two sections, namely: introduction and questionnaire. The interview lasts for one
hour using English as the main language. Please referto the Appendices for the detail of the questionnaire.

Introduction: The interview process started off with ashortintroduction of both the interviewer and
the interviewee, a brief description of the project, as well as the goal and the expected outcome of
the interview. Then, it is followed by a brief explanation of the interview procedure.

Questionnaire: After the introduction, the interviewee was asked the questions from the
guestionnaire. The interview procedure was divided into two sections: Open questions which involve
the detail of business model employed by the PVCs and closed questions where the interviewee was
askedto rate the relevantbarriers which are faced by the PVCs on the scale of 1-5. The pointis used
to describe the barriers derived from the literature reviewto the PVCsto run the business. The higher
the point means, the more significant the barriers for the PVCs to run the business.

Business model: In thissection, the questions related to the company’s business model were asked.
Before askingthe questions, a clarification regarding the definition of the businessmodeland revenue
model was made to avoid the further confusion. Questions related to the value proposition, customer
segments, channels, customer relationship, key resources, key activities, key partners, and the
financial aspects of the company were asked. The responsesto this section are usedto lookintothe
company’s business model in more structured and detail.

Barriers: In this section, the questions related to barriers to the implementation of PV technologyfor
rural electrification faced by the PVCs were asked. A few relevant barriers were obtained from the
literature review. Then, these barriers were explained to the interviewee based on the description
gained from the literature. These barriers were scaled from one to five to describe the barriers’
significances to the business. The higher the number means, the more significant the barriers to the
business. After which, the interviewee was asked to rate how significant the barriers towards their
business. Foreach of the barriers, the interviewee was asked how they overcome these barriers and
how they incorporate this strategy into their business model. Following this process, the interview
was again asked to think of any other barriers which influence the implementation of PV technology
in rural areas and how they overcome those barriers using the company’s business model.

This marks the end of the interview process.
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1.4.4.2 Field study interview
The field study interview will be conducted with the village leader, the villagers and several key
stakeholders of Sll program, such as from HIVOS organization, PLN, the GOl officials. There are three different
purposes of the interview. Firstly, itis to understand the profile of the off-grid PV marketin Sumbalsland as
well as their point of view on the existing off-grid PV’s programs. Secondly, the interview is conducted to
understand the barriersof each of the key stakeholders face during theimplementation of off-grid PV program
in Sumba Island. Thirdly, itis to understand how these key stakeholders overcome these barriersin orderto
have successful off-grid PV projects on Sumba Island. Based on different proposes of the inte rviews, different
qguestionnaires are made for the village leaders and the villagers which are both PV and non-PV users. The
detail of the questionnaires could be seen in the Appendices. Theseinterviews wouldhelpto develop, validate
and improve the initial framework developed in Chapter 4, as well as to answer the fifth sub-question.
The interview was conducted through informal meetings using Bahasa Indonesia as the main language

with the duration of the interview varies from twenty to sixty minutes. The interview correspondents are
summarized in Table 1.4.

Table 1.4. List of interview correspondents

No. | Institution Name Position
1 Kadahang Village |e Kepaladesa e Village leader
Mr. Ahmad Villager
Mr. Rudi Villager
Mrs. Yohana Villager
Mr. Baraeunjande Villager
2 Kataka Village Kepala desa Village leader

Kepala sekolah
Mrs. Rambuhada

Headmaster of Kataka elementary
school

Mrs Yuli Villager
Mrs. Yunita Villager
Mr. Hunga Villager
3 Hivos Mrs. Sandra Winarsa Project Manager
Mrs. Laily Himayati (Maya) Stakeholder engagement officers
Mr. Dedy Haning Project coordinator
Mr. Rudi Nadapdap Field project manager
Mr. Munawir S. Field project implementor
Mrs. Endah Training officer
Mr. Firman Monitoring and evaluation officer
PLN e Mr. Suharto Installation assistant manager
5 Local government |e Mr. Daniel Lalupanda Former head of the district's mining and

energy department

1.4.4.3 Expertinterviews
The expertinterviews will be done to validate the framework developed from cross cases analysis.
The interviews will be conducted with the experts who are experience in PV Companies which focus on the
rural energy market in developing countries. Also, the objective of the expertinterviews is to test the
framework made in this research in practical environment.Based on this objective, a questionnaire is made.
The detail of the expertinterviews’ questionnaire could be seen in the Appendices.

1.5 Research tool

In order to understand the barriers that might be faced by PVCs which operate in the rural energy
market or at the BOP market, we need to understand the existing barriers which might be hinder the
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implementation of PV projects in rural areas in developing countries. Thus, a literature review will be
performed later in Chapter 2 to gain a deep understanding of the barriers to PV technology for rural
electrificationin developing countries. The set of existing barriersin the literature is summarized in Table 2.9.
This set of barriers then will be used as a questionnaire during the interview with the PVCs.

The business model canvas from Osterwalder & Pigneur (2010) will be used as a data analysis tool to
understand how a business model could be generated based on the challenges that are faced by the PVCs.
This canvas-like framework from (Osterwalder & Pigneur, 2010) is chosen because of a couple of reasons.
Firstly, itis because the framework has all the elementsrequired forthe entrepreneurs to create, deliver,and
capture value or in short, to run the business. Secondly, for the purpose of this study, the business model
canvas framework allows us to gather pieces of different business functions from the best practicestoforma
suitable business model for SumbaIsland. Thirdly, not only that the business modelcanvasis simple and easy
to construct (Leschk, 2013), but also it has been tested in practice and has been successfully applied in the
field of renewable energies (Richter, 2013). The business model canvas consists of nine building blocks that
show the companies’ strategy in making money. These nine blocks cover four main pillars of business which
are Infrastructure, product, customer, and financial viability, as indicated in Figure 1.3.
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Figure 1.3. Business model canvas (Osterwalder & Pigneur, 2010)

1.6 Organization of the Thesis

This studyis organizedinto seven chapters. In chapter 1, we present mainly the background of thisstudy
which includes the research questions. Then, the literature review will be performed in Chapter 2 to
understand the barriers to the implementation of PVtechnology forrural electrification, the theory of business
model, and tyeps of business employedby PVCsinthe rural energy marketin developing countries.In Chapter
3, several cases study willbe performed and will be followed by cross cases analysisin Chapter 4. From Chapter
4, the initial framework to develop the initial business model for Sumbalsland will be introduced. Chapter5
will describe the current condition of off-grid PV marketin Sumba Island, Indonesia. In Chapter 6, the initial
framework will be validated and the proposed business model for off-grid PV in Sumba Island will be
developed.Finally, the conclusion, discussion,recommendations, as wellas the reflection will be presented in
Chapter 7. The overview of the organization of the thesis shown in Figure 1.4.
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2 CHAPTER 2: Literature Review

2.1 Literature review on barriers to PV adoption for rural electrification in developing
countries

2.1.1 Previous research on barriers to adoption of RETs or PV in developing countries

In this part, a literature reviewwas performed in orderto understand the barriers which influence PV
adoptionforrural electrification, especially in developing countries. In orderto have adeep understanding on
this particularissue, itis important to have a complete picture of the barriers to the adoption of PV systems
for rural electrification from the previous research. The complete picture could be derived by looking at the
barriers to the adoption of other RETs for rural electrification (Wade, 2003; Zerriffi, 2011), barriers to the
adoption of PV systems in a broad context (Karakaya & Sriwannawit, 2015), general barriers to PV adoption
for rural electrification (Chaurey & Kandpal, 2010), barriers to the adoption of PV systems in the specific
regions or countries (Ansari, Kharb, Luthra, Shimmi, & Chatterji, 2013; Jeslin Drusila Nesamalar, Venkatesh, &
Charles Raja, 2017; Ohunakin, Adaramola, Oyewola, & Fagbenle, 2014; Wamukonya, 2007), and barriers to
the adoption of PV systemsinrural areasin a specificcountry (Pascale, Urmee, Whale, & Kumar, 2016; Sharif
& Mithila, 2013; Sindhu, Nehra, & Luthra, 2016).

Wade (2003) describes several factors which hinderthe adoption of RETs for rural electrification. The
author argues that the failure of RET to meet the expectations of rural users lies on the inadequate
understanding of the rural needs. Otherfactors whichinfluence the failure of RET adoptioninrural areas are
the high price of the system as well as high cost of the implementation of the project. Moreover, lack of
innovativefinance scheme and lack of resources such as infrastructureand well-trained human resources have
influenced the success of RET adoptioninrural areas. The author adds that inadequate maintenance, as well
as ineffective project management and system integration, could influence the sustainability of the project.
From the market perspective, unfamiliartechnology and widespread issues of customer dissati sfaction from
the previous technology might affect the demand for the technology. Support from the government and
collaboration within key stakeholdersalso play animportant rolein the success of RETadoptionin rural areas.
Ineffective policies and lack of collaboration between the key stakeholders such as government, banks, and
otherinstitution involved in the project could have a significant role in the failure of RET adoption in rural
areas.

Zerriffi (2011) describes three major challenges might be faced during the expansion of energy access
tothe pooror BOP customers. Firstly, therural BOP customers are locatedin remote areaswithlow population
densities. It means that the delivery and the maintenance cost requiredcould be higher than those customers
who live in the cities. Secondly, low or limited hours of power consumption of the poor leads to several
difficulties forthe company to regain capital investment. Lastly, the rural BOP poor has very limited finandial
access. It makes them very difficulttoinvestin new services or technologies. All of those challenges happen
in many developing countries such as India (Balachandra, Kristle Nathan, & Reddy, 2010; Urpelainen & Yoon,
2016), Nepal (Mainali & Dhital, 2015) and Sub-Saharan Africa countries (Baurzhan & Jenkins, 2016).

Karakaya & Sriwannawit (2015) has conducted an extensive and systemicliterature reviewto examine
the barriersto the adoption of PV systems. The research was performed using selected 33 publications which
cover 28 countries from Africa, Asia, Europe, and America. The authors argue that the barriers to the adoption
of PV systems could be classifiedinto four dimensions which are socio-technical, management, economic, and
policy. The authors explain that the adoption of PV systems both in urban or rural areas is still a challenging
process. Withouta proper collaboration of the key stakeholders, effective marketing, dedicated govemment
support, there will be challenges to overcome the barriers to the adoption of PV systems. The barriers to the
adoption of PV systems from this paper are summarized below:

15



Table 2.1. Barriers to the adoption of PV systems (summarized from Krakaya & Sriwannawit (2015))

Sociotechnical Management Economic Policy
e Poor quality of the products e |nappropriate High costof PV e Insufficient
e No standardization process business model or systems and
e Growing skepticismofthe strategies or the Inrural areas, itis not ineffective
users target market financially viable for policy
e Customer mistrust e Weak and neglected low-income people e Bureaucratic
e Llack of adequate knowledge after-sales service Low purchasing boundaries
among adopters and non- e lackofaccessto power e Insufficient
adopters information, Low-income level subsidiesor
e lack of trustinthe information knowledge, hence low lack of
thatis widely and publicly communication affordability incentives to
availableamongadopters channels, Lack of international support
e Lack of technology awareness infrastructure, donor funding adoption
technical assistance Lack of suitable e Lack of

among users and stakeholders
Competition with other
technology

Lack of entrepreneurial culture
Inadequate installation spaces
Lack of methodology to
identify local needs

Lack of technical humanand
financialresources
Institutional reliability which
discourages privatesector to
enter the market

Lack of demand andlack of
customer base

Low purchasing power

o |neffective
marketing approach
andeducation
campaigns

e lack of
collaborationand
knowledge
exchange between
researchers and
policy makers with
adopters

financing mechanisms
High repair cost
Long payback period
Uncertainties in the
funding process
Inadequate
government subsidy
Mismatch between
consumers demand
and certification
program

Mismatch between
electrification cost
and level that people
can afford

cooperation
and
participation
of
stakeholders
inenergy
development
Lack of
innovation
strategy

Chaurey & Kandpal (2010) has performed an assessment and evaluation of PV based decentralized
rural electrification. The authors conducted a literature review to understand the challenges related to
marketing, dissemination and the use of PV systemsfor the decentralized rural application. From this paper,
several challenges which influence the success and the failure of PV based decentralized rural electrification
are summarized below:

Table 2.2. Challenges which influence the success and the failure of PV based decentralized rural electrification (Summarized from
Chaurey & Kandpal (2010)

e High costof selling (marketing, e Unavailability ofaccess torural e Poor maintenance

delivery,and maintenance) credit e Lack of market infrastructure
e lack of investment and e Unavailability of skilled technicians e lack of PV awareness

financing for promotions andinstallation of e lack of government policies that
e High transaction cost the system supportthe projectexpansion
e Poor financial support e Inappropriatedesign o lack of stakeholder participation
e Llack of supportto entrepreneur | ® The use of unreliable components e Improper installation

Several research on the barriers to the adoption of PV systems also have been done in the smaller
scope from the level of a specific continents, countries, up to the specific regions. Wamukonya (2007)
examines severalkey barriers of PV penetrations and the barrierremoval options in Africa. The authorargued
that there are four main barriers of PV penetrations which are financial aspects, technical aspects, limited
markets, and the quality of technology. This study reveals although SHSs might have financially and
technologically improved at the global level, those improvements still insufficie nt to influence the SHSs
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diffusion rate at the African level. A collaboration with the key stakeholders is needed to overcome all the
challengesin the PV adoption in Africa.

Table 2.3. Four main barriers of PV penetrations (summarized from Wamukonya (2007))

Financial Technical Limited market Quality of technology
High upfront capital | e Lack of trained technicians o lack of supporting policies e No standards
cost e Llack of knowledge of the o Lack of awareness of the e No government
users technology regulation

Ansari et al. (2013) have developed astructural model of the barriers to the implementation of solar
powerin India. The authors identified thirteen relevant barriers which influence the implementation of solar
powerinstallationin India from literature and discussion with experts from industries and academia. Not only
that this paper provides insights for a better understanding of the barriers to the implementation of solar
powerinlndia, but italso suggests several ways of removal of those barriers. Thisinsight would be usefulfor
the organizations or government bodies to manage the resourcesin the most optimumway in orderto have
the maximum number of solar power projects installed in India. The barriers to implementing solar power
installation in India as reported in this paper are summarized below:

Table 2.4. Barriers to the implementation of solar power in India (Ansari et al., 2013)

e Highinitialcapital cost e lack of trained people and traininginstitutes
e High paybackperiod e lack of financingmechanism
e Less efficiency e lack of sufficientmarket base
e Need for backup or storage e Llack of local infrastructure
e Unavailability of solar radiation data e lack of political commitment
e lack of consumer awareness of the technology e lack of adequate government policies
e lack of R&D work

Nesamalar et al. (2017) provide a comprehensive review of the achievement of Tamilnadu, the
southernmost state of India, in extracting renewable energy, which include s wind, biomass, small hydro, and
solar energy. The authors analyze various challenges faced on the exploitation of the renewable energy as
well as the prospects of renewable energyin Tamilnadu. From this paper, the authors explainthatthere are
several barriers in promoting solar energy in Tamilnadu state. Those barriers are summarized below:

Table 2.5 Challenges face on the exploitation of renewable energy, inthe case of Solar energy, in Tamilnadu (Nesamalaretal., 2107)
e Ignorantcustomers towards the durability of PV systems and the overall efficiency ofinstalling solar power plants
e lack of stability of incentives. The incentive could be discontinued without prior notice

e Poor customer service and lack of marketing campaigns
e lack of cooperation and collaboration between the PV industries and the users
e High investment cost of the system

® No dedicated governmental support

Ohunakin etal. (2014) investigate the status of solarenergy development, which includes the drivers
and barriers of the use of PV technology in Nigeria. Thisisan interesting papersince Nigeriaisfamous forits
production of crude oil and natural gas, yetat the same time, the country posse sses an abundantamount of
renewable energy resources, especially solarenergy. Despite a huge avail ability of solar radiation throughout
the country, market opportunities created by the inhabitants who have limited access to electricity, and the
drivers or motivation of the country to shift towards renewable energy, Nigeria faces various barriers to the
development of solar energy. The authors identified nine barriers which are variability and intermittency of
radiation, grid reliability in the case of grid-connected applications, lack of awareness and information, high
initial investment cost, high operation and maintenance cost, lack of supporting policies as well as subsidies
forconventional fuel,ineffective quality control of the products, insecurity of solar power plantinfrastructure

17



which influence the future investments, and the competition of land uses, especially with the agricultural
sector.

Finally, various barriers to the adoption of PV systems in rural areas in a specific country were also
investigated by academia. Sharif & Mithila(2013), Pascale et al. (2016) and Sindhu et al. (2016) examinethe
barriers to the adoption of PV systems in rural Bangladesh, rural Myanmar, and rural India. Sharif & Mithila
(2013) investigate the prospects, constraints and the solutions of PV market growth in rural Bangladesh
through literature review, case studies and success stories of the implementation of PV systems in the rural
energy market. This paperexplains that the challenges of the implementation of PV inrural Bangladesh are a
lack of resources and capacity, lack of tailored financing package, high initial cost of solarequipment, and lack
of business model.

Pascale et al. (2016) summarize their findings on barriers to the adoption of PV systems in rural
Myanmar from the literature review. Those barriers are summarized below:

Table 2.6. Barriers to the adoption of PV systems in rural Myanmar (Pascale et al., 2016)

e High upfront cost

e lack of financingaccess

e Knowledge gap

e lack of human resources capacity

e Poor technical and management
skills

e Poor quality of the systems and
poor track records

Lack of standards and quality
enforcement

End usertraininggap

Lack of diffusion of solar PV
market

Lack of awareness of
resources and technology
Poverty

Bureaucratic complexity

Lack of supporting policies on
technology transfer and
development of RE inrural
electrification

Lack of institutional transparency
Lack of coordination

Lack of networking

Sindhuetal. (2016) have conducted an exploratory study to investigate the barriers which hinder the
implementation of solarenergyin Indian rural sector. The authors identified five barriers which influence the
success of solar energy’s implementation in Indian rural energy market. Those barriers are classified into
investment barriers, technical barriers, financial barriers, social and environmental barriers, marketing and
policy barriers. The barriers examined by Sindhu et al. (2016) are summarized below:

Table 2.7. Barriers which influence the success of solar energy’s implementation in Indian rural energy market (summarized from Sindhu
etal. (2016))

Investment Technical Financial SPCIaI and Marketing and Policy
Environmental
e High initial e Efficiency e Lack of local e Environmental e Market uncertainties
capital cost e Reliability facilities and implication:th.e use e Institutional issues
* Long e Requirement of !nfrastructure of storage device « Policy and regulatory
payback storage device issues e Reluctance of people barriers
period e Unavailability of e Lack of proper to new technology
proper solar financing e Safety concernduring
radiation data facilities the production or
e Lack of R&D because of high gathering of
focus risk crystallinesilica

Based on the studied literature, the barriers to the adoption of PV systems or other RETs were already
discussed by scholars, both in general and specific rural areas in the developing countries. However, those
barriers could overlap each other. Thus, those barriers need to be categorized in order to understand the
barriers to the adoption of PV systems forrural electrificationin developing country. Based on the literature,
thisresearch categorized those barriersintoten differentsections which are an (1) investment; (2) financial;
(3) human resource; (4) infrastructure; (5) technical; (6) market demand; (7) social, behavioral, and cultural;
(8) governmental/institutional; (9) network/partnership; and (10) environmental. The descriptions of those
ten barriers are summarized in Table 2.8, and the categorization of the barriers is summarized in Table 2.9.
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Table 2.8. Barriers categorization

Classification of Barriers

Description of Barriers

Infrastructure

The unavailability of infrastructure or access thatarerequired for the distribution
and the usage of the services or technologies. Such as lack of access to
information, knowledge, communication, channels, infrastructure, and technical
assistance

Investment

Issues related to company’s access to funding (loan or grants). This includes issues
related to the uncertainties of the funding process, the requirement of high
investment cost and long payback period.

Financial

Issues related to the absence or limited financial access for the end users. This
includes issues inappropriate business models or strategies for the targeted
market, lack of access to rural credit and financial support for the poor

Human resource

The unavailability of skilled and trained people or traininginstitutes which could
causeineffective quality control as well as poor technical and management skills

Technical

Issues related to the technology and services. This could occur due to lack of
standardization of the technology, lack of R&D focus, unavailability of proper solar
radiation data, ineffective project management as well as the system integration
which resulting in poor customer services and poor quality of the products

Market demand

The issues related to the potential customers for the products/services. This could
occur due to the situation where there is a lack of consumer awareness and
information of the technology, ineffective marketing approach, and education
campaigns, as well as a widespread issue on customer dissatisfaction or customer
mistrustleadingto unwillingness to buy the products/services or when the price
of the product/service offered is considered too high

Social, Behavioral, Cultural

Different norms and cultureinregards to the use of the product. For instance
different consumption pattern of the poor, growing skepticism of the
technology’s users, reluctanceandignorance of people to the new technology.
All of these issues could occur dueto poverty and low-incomelevel as well as a
lack of trust to the ‘outsiders’.

Governmental/Institutional

Laws, policies, and regulations that hamper the diffusion of the product. Lack of
supporting policies orincentives, subsidies on the conventional fuel, bureaucratic
complexity, lack of institutional transparency, lack of innovation strategy, no
political commitment on rural electrification, lack of support for the
entrepreneurial and R&D activities

Network/Partnerships

The absenceofactors which aredirectlyinvolved to supply or distribute necessary
product/service as well as lack of collaboration and cooperation within key
stakeholders such as government, industries, users, financial institutions (banks),
and academia

Environmental

The issues related to the production process as well as the afterlife cycle of the
technology, especially thosetechnologies which contain harmful or toxic material
such as storage device
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Table 2.9. Barriers categorization from the literature

Wamukonya Chaurey & Kandpal . Ansari et al. . Ohunakinetal. | Karakaya & Sriwannawit Pascale et al. Sindhu et al. Nesamalar et
Researchers Wade (2007) (2007) (2010) Zerriffi (2011) (2013) Sharif (2013) (2014) (2015) (2016) (2016) al. (2017)
. . . PVin
Scope AL . . SHS in Africa Decentrahz.ed PY 0 L TEH A PV in India Al PV in Nigeria Barriers to PV adoption ATl PV inrural India Tamilnadu,
electrification rural electrification for the poor Bangladesh Myanmar India
lack of local lack of local lack of accessto lack of local
infrastructure infrastructure information, knowledge, facilitiesand
Infrastructure communication channels, infrastructural
infrastructure, technical issues
assistance
e the high High upfront e the high cost of High cost of e the high cost high initial e Highinitial e the high cost of PV High upfront e highinitialcost | high
price of cost selling (marketing logisticsand ofthe system | costofsolar investment systems cost e the long investment
the system deliveryand maintenance | e the high equipment cost e lack ofinterational payback period | cost
e the high maintenance) due torural payback e High O&M donor funding
Investment cost of o lack ofinvestments areaswith period cost e high repair cost
project and financing low e the long payback period
implement e high transactioncosts | population e uncertaintiesinthe
ation e subsidies to densities funding process
conventional fuel
lack of e poor financial o lackof lack offinancing | peoplein e inappropriate business lack of financing | lack of proper
innovative support tailored mechanism rural areas model or strategies or access financing facilities
finance scheme e accesstorural financing are the targetmarket because of high
. . credit package financially e the technology is not risk
Financial e lackofa poor financially viable for low-
business income people
model o lack of suitable financing
mechanisms
lack of trained lack of unavailability of skilled lack of trained ineffective lack of human and e knowledge gap
local trained technicians for people or quality control financial resources e lack ofhuman
technicians technicians promotions and training due to lackof resource
Human installationof the institutes trained capacity
Resource system personnel e poor technical
and
management
skills
e inadequate Lack of e Inappropriate o less efficiency o variability e poor quality of the e poor quality e technology poor
maintenance | standardizati design e the need for and products system and efficiency customer
of capital on ofthe e use of unreliable backup intermittency e no standardization poor track e reliability service
intensive technology components storage of radiation process record e the requirement
equipment e improper e unavailability e grid e competition with e lack of of the storage
Technical . ineffective installation ofsolar .unrelial.aility other technology stanfiards and device
project ® poor maintenance radiationdata e insecurity of e inadequate installation quality e unavailability of
management solar plant spaces enforcement proper solar
o ineffective infrastructure | o weakand neglected radiationdata
system e competition after-sales service e lack of R&D
integration with land focus
uses
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cont. Barriers categorization from the literature

Researchers Wade (2007) :I;Igg;l)xkonya g‘:zrpea\ll 3010) (Z;(;;I:gl a%sf;)' etal. Sharrif (2013) glh;l;;ﬂr; et Karakaya & Sriwannawit (2015) Pascale et al. (2016) ?;gi:l; etal. l:;::g;z;l;r et
. ) i . 2L L/ HLETy) ) 3 PV in Rural o ) ) PV in Rural PV in rural PV ".l
Scope Rural electrification SHS in Africa for rural access for | PV in India PV in Nigeria Barriers to PV adoption . Tamilnadu,
I Bangladesh Myanmar India "
electrification the poor India
e inadequate understanding e lack of e lack of lack of e lack of lack of o lack of technology awareness e end user market Lack of
of rural needs knowledge market capacity consumer awareness and among users and stakeholders training gap uncertainties marketing
e widespread customer of the users infrastructure awareness of information o lack of adequate knowledge o lack of campaigns
dissatisfaction e lack of o lack of technology among adopters and non- diffusion of
e unfamiliar technology awareness awareness e lack of sufficient adopters solar PV
Market . . .
of the about PV market base o ineffective marketing market
demand f
technology approach and education e lack of
campaigns awareness of
e customer mistrust resources &
e lack of methodology to technology
identify local needs
the o Low-income level hence low poverty the reluctance Customer are
consumption affordability and low of people to ignorant of the
pattern of the purchasing power new durability and
Social, poor o lack of trust in the technology the overall
Behavioral, information that is widely and efficiency of
Cultural publicly available among installing of PV
adopters
e growing skepticism of the
users
o inefficiencies of local lack of e lack of e lack of political e lack of e inadequate government e bureaucratic e institutional | e Lack of
government supporting government commitment supportive subsidy complexity issues stability
o ineffective subsidy policies policies that o lack of governmen o insufficient and ineffective e lack of supporting o policy and incentives
support the adequate t policies policy policies in regulatory from the
project government and e bureaucratic boundaries technology barriers government
Governmental expansion policies incentives o insufficient subsidies or lack transfer and ¢ No
/ Institutional o lack of o lack of support e subsidies in of incentives to support development of dedicated
support to for R&D convention adoption RE in rural government
entrepreneur culture al fuel o lack of aninnovation strategy electrification -al support
S o lack of entrepreneurial ® lack of
culture institutional
transparency
o lack of stakeholders e lack of lack of o lack of cooperation and o lack of Lack of
participation to tailor the collaboration stakeholder participation of stakeholders coordination collaboration
technology base don user within the participation in energy development o lack of between the
N needs key o lack of collaboration and networking owners and
etwork / .
3 o lack of cooperation stakeholders knowledge exchange solar panel
Partnership between stakeholders between researchers and industries
(government, banks, and policy makers with adopters
other institutions involve
in the project)
o after the
life cycle
Environmental e safety in
production
process
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2.2 Literature review on business model

2.2.1 Clarification on the ambiguity exist on business model terminology

Overtime, the term “business model” has been misused by both scholars and practitioners. It has
sufferedinto unclearideas such as the overlapping meaning with other management terms, forinstance, the
term “business strategy”, “business concept”, “revenue model”, and “economic model”. A study conducted
by DaSilva and Trkman (2014) explained the ambiguity that exists on business model terminology.

DaSilvaand Trkman (2014) argue that the term “business model” is different with “businessstrategy.”
They believe that business model differs from business strategy in two ways. Firstly, the authors argue that
the strategy influences the development of capabilities to respond any contingencies in the future through
the changes of a business model. Secondly, the authors explain that a business model describes what a
company today while businessstrategy reflects what acompany aimsto become inthe future. The differences
between the business model and business strategy are summarized by the authorsina framework which can

be seenin Figure 2.1.

How the
company aims
to operate

Long-term
perspective

Business
strategy

Medium-term
perspective

Dynamic
capabilities
How the
Business company
Short-term model operates

perspective today

Figure 2.1. A framework of business model vs. business strategy (DaSilva & Trkman, 2014)

The term “business model” and “business concept” have several similarities. In fact, previous studies
have used both terms as synonymswithout having any clarification on theirterminology. For instance, Voelpel
et al., (2005) described a business model as “the way of doing business” or a “business concept” as cited in
(DaSilva & Trkman, 2014). However, astudy performed by DaSilvaand Trkman (2014) argue that the business
conceptterminology differs from the business model. According to the authors, the business conceptis “the
conceptualization of business reality, which is the business itself along with business model with the
company’s strategy.”

The term “business model” and “revenue model” have led to confusion (George & Bock, 2011) and
have frequently been used interchangeablyin the literature. Thus, it is important to clarify the difference
between the revenue model and business model. Zott and Amit (2010) explain that a business model
describes how the revenue is generated while a revenue model describes the sources of the revenue, the
volume, and distribution. A revenue model is seen as one of the essential elementsin a business model,
defined as the value captured by a company (Zott and Amitt, 2006 cited in DaSilva and Trkman, 2014).
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Another term which has been misused with the term “business model” is the “economic model”.
Historically, the term “economic model” was used by the economics to describe whatis nowadays referredas
a “business model” (DaSilva & Trkman, 2014). However, the term “business model has replaced some of the
economicmodelsinthe recentliterature.Currently, the term “businessmodel” has a different definition from
the “economic model”. While business model describes the logic of the company on how it operates within
the industries or economy, the economic model provides a mathematical and economic rationale to a
company, industry, or an economy as a whole (DaSilva & Trkman, 2014). For instance, inthe case of Ryanair
(the low-cost airline), this company uses economic model to set the flight prices through an analysis of the
elasticity of flight demand and the business model of this firm can be referred as a combinationof sources and
the way they manage the transactions in order to generate value for both customers (low prices) and the
company (low variable costs) (DaSilva & Trkman, 2014).

As the term “business model” has been clarified from the ambiguity with other management tem:s,
such as “business strategy”, “business concept”, “revenue model”, and “economicmodel”. In this study, it is
importantto have a deep understanding of the definition and elementsof a business model which exist in the

literature. Thus, the definition and elements of business model will be discussed further in the next section.

|II

2.2.2 The definition and elements of business model

The term “business model” was firstintroduced in the academicarticle in 1957 (Bellmanetal., 1957,
cited by DaSilva & Trkman (2014)). However, the term of business model was hardly used in the academic
article until the mid-1990s when the concept of e-business became so common with the emergence of
internet (Knuckles, 2016; Osterwalder, Pigneur, & Tucci, 2005; Saebi & Foss, 2015; Zott, Amit, & Massa, 2011).
Since then, different concepts of the business model have been developed by the scholars as well as the
business practitioners (Saebi & Foss, 2015; Tongsopitetal., 2016; Zottetal., 2011). Ata general level,scholars
referred business model as a statement (Stewart & Zhao, 2000), a representation (Morris, Schindehutte, &
Allen, 2005; Shafer, Smith, & Linder, 2005), a description (Applegate, 2000; Weill & Vitale, 2001), an
architecture (Dubosson-Torbay, Osterwalder, & Pigneur, 2002; Timmers, 1998), a structural template (Amit &
Zott, 2001), a conceptual model or tool (George & Bock, 2009; Osterwalder, 2004; Osterwalder, Pigneur, &
Tucci, 2005), a framework (Afuah, 2004), a method (Afuah & Tucci, 2001), a set (Seelos & Mair, 2007)., a
pattern (Brousseau & Penard, 2006) all citedin Zott et al., (2011). An extensive literature review on business
model conducted by Saebi & Foss, (2015) and Zott et al., (2011) have summarized various definitions of
business model from the existing literature. This different definition on business model leads to different
elements of the business model proposed by the scholars as summarized in Table 2.10.

The business model could be simply defined as the way the company making money (Bienstock,
Gillenson, and Sanders, 2002, p. 174) cited by Saebi & Foss, 2015)). Teece (2010) describes business modelas
“in defining manner where the enterprise delivers value to the customers, entices customers to pay forvalue,
and converts those payments to profit.” Baden-Fuller & Morgan (2010) also argues that one role of business
modelsisto provide a set of general guideline on how a company manages itself to create and delivervalue
ina profitable way. A good business model should have beneficial cost and risk structures, value propositions
that are attractive to customers, and allow the business that generates products and services to have
significant value capture or profit (Teece, 2010). The business model could also be understood as a co herent
framework that mediates between economic value creation and technology development (Chesbrough and
Rosenbloom, 2002, cited by Saebi & Foss, 2015).

Despite different definitions and elements of the business model proposedin the academicliterature,
most of the publications seem to converge on the basic definition of the business model. It is the way the
companies creatingand capturing value by defining their target market, attractive value propositions, the key
resourcesto deliverthe value to the customers, and the mechanism of value capture to be able to generate
profits (Saebi & Foss, 2015). Several common characteristicsof business modelsare also summarize by Zott et
al. (2011) which are (1) business modelis alogic of how value is not only captured by the local firms but also
createdfor all stakeholders, (2) business model is aset of activities which are done by partners, suppliers, or
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even customers, (3) business modelis a holistic view of how a company ‘do business’, (4) business model is
emerging as a new level and unit of analysis. For the purpose of this study, the definition of business model
and elements proposed by Osterwalder and Pigneur (2009) is chosen. It is due to the fact the definition and
elements of the business model proposed by Osterwalder and Pigneur (2009) represent the convergence of
general characteristics of the business model proposed by most of the publications. Osterwalder and Pigneur
(2009) defined abusiness modelas “the rationale of howan organization creates, delivers, and capturesvalue”
(Osterwalder and Pigneur, 2009, cited by Richter, 2013).

Table 2.10. Elements of business models

Authors (year)

Business model elements

(Amit & Zott, 2001)

Content of transaction
Structure of transaction
Governance of transaction
Value creation design

(Chesbrough & Rosenbloom, 2002)

Value proposition

Market segment

Structure of valuechain

Cost structure and profit potential
Position within value network
Competitive strategy

(Magretta, 2002)

Customer definition
Value to customer
Revenue logic
Economic logic

(Shafer, Smith, & Linder, 2005)

Strategic choices
Value network
Capture value
Create value

(Tikkanen, Lamberg, Parvinen, &
Kallunki, 2005)

Material aspects:strategy and structure, network, operations, finance
andaccounting

Belief system: reputational rankings, industry recipe, boundary beliefs,
products

(Voelpel et al.,2005)

Customer valuepropositions
Value network configuration
Sustainablereturns for stakeholders

(Chesbrough, 2007)

Value proposition

Target market

Value chain

Revenue mechanism

Value network or ecosystem
Competitive strategy

(Osterwalder & Pigneur, 2010)

Value proposition
Customer segments
Channels

Customer relationship
Key activities

Key resources

Key partners

Revenue streams
Cost structure

(Zott & Amit, 2010)

Structure of transactions
Content of transactions
Governance of transactions
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(Santos, Spector, & van der Heyden, o A setof elemental activities

2009) e Asetof organizationalunits performingthe activities
e Asetoflinkages between the activities

e A setof governance mechanisms for controllingthe

e organizationalunits andthelinkages between the units
(Baden-fuller & Haefliger,2013) e Customer identification

e Customer engagement

e Value chain linkages

e Monetization

Source: Adapted from Saebi & Foss (2015), Baden-fuller & Haefliger (2013), and Osterwalder & Pigneur (2010)

2.2.3 Business model generation

The generation of a flexibleand sustainable business modelisimportant for any start-up companies.
The generation process of abusiness model consists of two phase (Blank, 2006, as citedin (Trimi & Berbegal-
Mirabent, 2012). The first phase is the designing step which has a trial-error dynamics.This step is aniterative
process which aims to help to set the boundaries of the structure of the organization by testing several
hypotheses regarding the products or services being offered by the firm. Once a robust business model is
developed, the next phase isthe application of the business model. Itis the phase where the business model
should prove its characters to be reproducible and scalable. It means that the business model should
accommodate the small changes that drive a better performance of the firm. The following section will
describe three different practices of business model generation using the trial-error testing.

2.2.3.1 Openbusiness model

The conceptof open business model was originated from the notion of Open Innovation introduced
by Chesbrough (2003). The concept of Open Innovation explains that the best way to develop new and fresh
ideas that might lead to innovation is by expanding the company’s boundaries and opening the company to
the market (Trimi & Berbegal-Mirabent, 2012). In relation to the business model, Open Innovation could be
seenasanew way to capture new or additional ideaswhich might lead to abetter business model and a better
business’ performance. Chesbrough (2007, 2010) explains that the use of Open Innovation in the business
model requires open designs which mean the business model should be made in such a way that allow open
licenses or sharing for new technology. This condition will allow the entrepreneurs to take advantages from
the market to improve their business model.

2.2.3.2 Customerdevelopment model

The customer development model consists of four iterative processes which include customer
discovery, customer validation, customer creation, learning, and company building which can be seen in
Figure 2.2 (Trimi & Berbegal-Mirabent, 2012). This model is very useful for the entrepreneurs to face the
challengesin discovering the markets, identifying their customers, and validating theirassumptions from the
very initial stages (Trimi & Berbegal-Mirabent, 2012). The customer model developmentisthe complementary
of the product development model. This approach enables the entrepreneurs simultaneously explore the
product developments as well as the market.

From Figure 2.2, it can be seen thatthe process of customerdevelopment model is divided into two
steps which are the search and the execution steps. The searching periodis aniterative process whichaimsto
developthe right value propositions which can be convertedintosales later. This process has a loop back to
the customer discovery justin case the firm fails to validate the real targeted market or fail to provide the
right products/services for the targeted customers. The execution period is the period when the firm has a
real proof of the viability of their business. They know their market and their customers in such way that they
are able to capitalize the market opportunities and generate profits from the market.
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Figure 2.2. Customer development model (Trimi & Berbegal-Mirabent, 2012)

2.2.3.3 Business modelcanvas

The business model canvas was first proposed by Osterwalder & Pigneur (2010). It is a conceptual
tool which visualizeshow the enterprises function. The business model canvas consists of nine building blocks
which can be grouped into four areas as summarized in Table 2.11. In this way, the business model canvas
helps to visualize different issues and enable the users to map, discuss, design and invent a new business
model (Ching & Fauvel, 2013).

Several studies of the business model canvas have been performed by previous scholars. Hulme
(2011) as cited in (Trimi & Berbegal-Mirabent, 2012) believes that the business model canvas is an essential
tool for the entrepreneurs. The canvas could be used as a useful instrumentin fourways. Firstly, it helps the
entrepreneursto have aconstant evaluation and reflection on their business model by using the canvas which
the components are related to each other providing an overall view of the business model. Secondly, it
facilitates the key stakeholders such as entrepreneurs, employees, executives, and customers, to have a
creative discussion about risk and failure identification, newbusiness opportunities, and the company’s vision
and mission alignment. Thirdly, the canvas helpsthe entrepreneurstolook at the business model asawhole
noton each of the elementsindividually. Thisis animportant feature because the entrepreneurstend to focus
on the specificpart of the business model neglectingthe other key elements. Lastly, the use of the graphical
tool in business model canvas help to enhance creative and innovative thinking.

However, another research conducted by Joyce & Paquin (2015) explained that although the
business model canvas proposed by Osterwalder and Pigneur (2010) might help the users to create and deliver
value for the customers as well as to make profits for the company, it only emphasizes the “profit-only” of
economicvalue orientation. Itis considered to be neglecting the “sustainability-orientedvalue creation” which
integrate the economic, environmental, and social value into a holistic view of the business model.

Despite the pros and cons on the business model canvas, this canvas-like framework from
Osterwalderetal. (2010) is chosen as the business modelgeneration method because of a couple of reasons.
Firstly, it is because the framework has complete elements which enable the users to create, deliver and
capture value. Secondly, for the purpose of this study, the business model canvas framework allows us to
visualize different business models employed by the PVC. Thirdly, the plug-and-play model from the canvas
model allows the users to mix-and-match various elements of businessmodelfrom the best practices to form
a suitable business model for Sumba Island, which is the goal of the study. Lastly, not only that the business
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model canvas is simple and easy to construct (Leschk, 2013), but also it has been tested in practice and has
been successfully applied in the field of renewable energies (Richter, 2013).

Table 2.11. Elements of business model canvass (Osterwalder & Pigneur, 2010)

Main areas Pillars Description
e Customer segments The overall interactions between the firmand
Customer interface e Customer relationship the customers
e Channel
The products or services that create value for
Product Value proposition the customers and allows the company make
revenue
e Key activities Explains the company’s function of logistics,
Infrastructure ° Kez partners prgductions, assepts, :)Iartnershi psto crgeate
management
e Key resources value
It representsthe financial sustainability of the
e Revenue stream company. It describes the cost to create value

Financial viabilit .
y e Cost structure and the revenue generated by offering valueto

the customers

2.3 Literature review on business model for PV electrification in developing countries
2.3.1 Previous research on business models for PV electrification in developing countries

This chapter presentsall the business model for PV in developing countries that currently existin the
literature. Due to a limited amount of literature, this article will be focused on the business models in
developing countriesin Asia such as India, Nepal, Bangladesh, Sri Lanka, and Thailand, as well as Africa such
as Ghana.

Singh (2016) provided a comprehensive classification of PV business models that operate in India. This
study distinguished varioustypes of business models basedon the market, distribution method, and payment
systems. Singh (2016) classified the business models for off-grid PV electrification in rural India into eleven
different models which are formal, informal, retail, direct marketing, sell-only, sell and service, full payment,
rental, pay-as-you-go, community-managed, and entrepreneur-based. Thisstudy found that one of the drivers
of PV technology diffusion is the need of products more than lighting, such as television. Nevertheless, the
companies which focus on fewer products are more likely to achieve unit scaling. Thus, PV companies needto
find the balance of providing the products based on the customers’ needs and achieving unit scaling. However,
the authorfailed to givean explanationon how the ty pes of businessmodels help to achieve the unit of scaling
in the rural energy market.

Another study performed by Palit (2013) provided a comparative analysis based on the lessons and
experiences of PV programs for rural electrification across South Asia, such as Nepal, India, Bangladesh, and
Sri Lanka. This study found that the development of infrastructure and technical capacity is important to
provide the after-sales service. The after-sales service is a critical elementin the diffusion process of PV
technology in rural areas since it is a key to gain trust from the villagers, especially those who have had
experiences with bad-quality PV products. This study also added that the fee-for-service model could be the
best business model forthe poor. However, it fails toanswerwhat are the key elementsthatinfluence the big
success of fee-for-service and make it the most suitable model for the poor.

Tongsopit etal. (2016) presented not onlythe existingbusinessmodels but alsofinancing mechanisms
for PV in Thailand. However, due to the scope of this study, we will only look at the current business model
for PV electrification in Thailand. This study described four different business models which are roof rental,
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solar-shared saving, solar leasing, and community solar. This study found that the success of PV business
modelsisinfluenced by notonly the current policies butalso the governmentactions orsupports. This study
also examined the drivers, barriers, and theriskseach of the existing PV business models in Thailand to provide
a deep understanding of current PV business models as well as to provide policy re commendations for the
government of Thailand.

Astudyina Sub-Saharan country such as Ghanais presented by Steel et al. (2016). This study assessed
market development as a sustainable approach to increasing the use of PV technology in Ghana, based on
Ghana’s Solar Projects. It also examines the weakness of donor-driven and fee-for-service business model to
ensure its sustainability afterthe end of the project. This study showed thatin order to sustainthe use of PV
technology in rural areas, the PV companies, and financial institutions need to develop a market-based
strategy addressing the demand, supply, financing, quality, and facilitation problems. This study provided a
good understanding of how business model could influence the success of a project. However, this study was
very project and country-specific that could not be generalized for other developing countries.

2.3.2 Business models for off-grid PV electrification in rural areas in developing countries

Inthis section, the description of existing types of business models for off-grid PV electrification in the
rural energy market is presented. The typology of business models for PV electrification in developing
countriesfromthe literature is summarized in Table 2.12. They can be divided based on the market where the
PVCs operate the business, the channels used by the PVCs to sell the product, the value proposition offered
by the PVCs, the payment system, and the ownership of the system.

Based on the description of the business models foundin the literature, not all business models that
currently exist in developing countries are suitable for the rural energy market. Some of them require grid
connections and feed-in-tariffs policy to sell back the electricity to gain profit from feed-in-tariffs, while some
othersrequire access to financial institutions to provide high upfront capital. In this section, typ es of business
models which might be suitable for rural energy market will be further discussed.

The firsttype of PV business models that might be usedinrural areas is the informal business model.
Aspresentedin Table 2.12, the informal business enterprises operate withinthe informalmarket. The goal of
this type of business is to provide clean energy with affordable price. Thus, it makes this type of companies
operate onthe margins. The informal PV business could be run by an individual in the village, which is similar
to the entrepreneur based model. This model could work in the rural areas since a customized solar home
systems or the other solar products could be made at decent prices. This condition is very different if we
compare the informal business model with the formal one. The majority of trade players who operate inthe
formal marketare registered and established companies. This type of business model sworks under the formal
regimes where most of the clients are the institutions, governments, NGOs, or the other well -established
industries/companies. This model israther hard to operate inthe rural energy market since most of the people
wholiveinrural areas mostlikely could not afford the highupfront cost of the PV and still have a lack of access
to the formal banking. Nevertheless, the company which operate in the formal market could still offer its
products or servicestothe rural customers aslongas they could provide suitable business modelforthe rural
customers.

The next type of business models is distinguished based on the distribution method or the channels
used by the PVCstosell the product. These business modelsare retail and direct marketingapproach. Both of
these distribution methods might be suitable for rural energy market for a couple of reasons. First, both of
these business models could work based on the individualsin the village. Second, both distribution methods
could start onlow oralmost noinvestment whileat the same time leading to more job creations and additional
income to rural communities. The retail model lets local entrepreneurs own afranchise of aspecificPV brand
or own an independent store which sells many types of PV components. While a direct marketing method
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withits Village-level entrepreneurs leadsto more job creation and additionalincome from PV companiesthat

give commissions on every PV products sold.

Table 2.12. Typology of PV enterprises business models in developing countries (Singh, 2016; Steel etal., 2016; Tongsopitetal., 2016)

compiled by the author.

Differentiated by Types Description Customers
Formal e Registered enterprises Industry,
e Start-ups/established business Institutions,
e Operating in formal market with headquartersincities Households
Market
Informal e Operatingin informal market Households
e Operate on the margins
e Customized solar home systems with reliable price
Retail e Operatebasedona networkofacompanyorowneda Households,
franchise Industry,
e A portion of profit goes to the retailer of the product Institutions
Channels Direct marketing e Operating through an independent salesagents (Village- Households
level entrepreneur or VLE)
e Targetthe “Last mile” of services needs inrural areas
e A commission is paid to VLE forevery product sold
Sellonly e Maintenanceis done notbythesolarcompanyyetbyan Households

Value proposition

authorized service center
e Worstcase:there is noservice supports or warranty

Sell &Service

o Aftersalessupport/warrantyis available

Households,

Revenue model

e Maintenance/services are done by solar company’s Industry,
technicians orthird party’s technicians Institutions

Full payment e Customers ownthe product Industry,

e High up-front cost Institutions,

e Finandngmay/maynotbe available Households
Fee-for-services or e Payments to be matched with customers’ consumption Household
Pay-as-you-go e Could be a Pay-to-own: a progressive purchase
Rental orSolarleasing e Customersdo notownthe PV system Households

e Small payments
e Weekly/monthlyfeeis paid to the entrepreneur/company

e Forsolarleasing, the electricitycould be sold to receive
Feed-in-Tariffs

Solarloans

e Customersownthe PV system

e Paymentis made withaninterestrate atanagreed period
betweenthe finandal institutionand the customer

e Specifictarget groups dependingon the policy of the
financial institutions

Households,
Commercials

Solar-shared saving

e The customer, who wants to reduce electricity costs,

Energyintensive

agree onthe contract with the PVCs, whichtypicallylasts  building,
20-25 years Industry
e Solarcompanyownandoperate PVsystemand sell the
electricityata discount, typically 5-10% lower thanthe
grid tariffs
Communityowned e Sharedownership Household
e Agreementongovernance structure, tariffs, shared of
operation & maintenance costs or possible profits from
Feed-in Tariffs
Ownership Third-partyowned e Customers do notown the system Household
e Customers paya fixed price based on the contract with
the energycompanyorPVCs
Customer-owned or e Individual ownership Households

Entrepreneurbased

e Relies on capital, social standing, and networks
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The othertypology of business models is distinguished based on the value proposition offered by the
PVCstothe endusers. The “sell-only” business model is rather hard to be developedinrural areas since it will
not provide any after sales support. In “sell-only” business model, the customers need to go to the service
centers, which most likely located in the cities or far from the village, if any faults happen to the products.
Moreover, inthe worst case, any warranty will not be provided by the “sell-only” company. Itisimportant for
rural communitiesto have the after-salessupportfor PV technologythey bought because of the characteristics
of rural communities who have limited knowledge of PV technology. This condition makes the rural customers
will be highly dependent onthe PV technicians forthe system’s services and maintenance. Thus, it makes an
after-sales support is one of the important factors which define the success of PV adoption in rural areas.

In the sell and service model, some companies have theirtechnicians who could go to the customer’s
house torepairthe solarsystems based upon requests, yet some other companies use a clustering approach.
The clustering method was done by CREDA (Chhattisgarh Renewable Energy Development Agency) in India
(Palit, 2013). CREDA appoints a village operator in every solar powered village to clean the PV modules on a
daily basisand report any faults or breakdown to a clustertechnician who works for 10 to 15 villages. In this
model, the technicians and the operators are paid a fixed monthly fee, and for this service, the solar owneris
charged for a monthly fee. The after sales support could also help to prevent the low-cost and low-quality
products soldinthe rural energy market. These cheap and low-quality products could be dangerous for future
implementation and adoption of off-grid PV technology since it could lead to the negative public perception
of PV technology as an unreliableenergy option (Steel etal., 2016). Thus, the “sell & service” business model
is the right type for a company who wish to expand their business to reach rural customers.

PV technology in the rural energy market is known as its high upfront capital. The full payment
business model could face many challenges since government subsidies, or financing mechanisms are not
always available for rural customers. This condition leads to the emergence of monthly installment business
models. The monthly installment business model could be distinguished into four types of payments which
are fee-for-service, rental/solarleasing, solarloans and solar-shared shaving. However, the solarleasing and
the solar-shared saving are rather hard to reach the rural customers because these types of business models
rely heavily on the feed in tariffs. Thus, solarleasing and the solar-shared saving models will be onlybenefidial
for urban and industrial customers where the grid exists. Fee-for-service and rental business models could
workinrural areas since they operate based on a small monthly service fee orlantern rentalfee. These models
could be very suitable for rural customers since they could pay the electricity based on their needs to avoid
the high upfront cost and complicated financing system. In addition, solar loanscould also be usedas financing
model in rural areas since the customers could own the PV technologies by paying installments at agreed
period and interest rate with financial institutions.

The last types of business models that will be discussed are a community, third party, and customer
owned. All of those business models might work for rural customers. People who live in rural areas, usually
live together with their community in the village. This community could own solar systems by forming a
governance body to organize the monthly/weekly installment as well as responsible for operation and
maintenance of the PV systems. In this way, the adoption of off-grid PV technology in rural areas could be
encouraged. The third party owned business model could be very suitable for people who live in rural areas
where they have very limited financial resources. Through this business model, the customer does not have
to pay the initial cost of the system since the systemis owned by the PVCs. In exchange, the customers will
need to pay a down paymentand small monthly or even weekly fee forthe system. Anotherway to help the
adoption of off-grid PV technology is to encourage individuals to own their PV system oreven theirown solar
business in the village. It is important to promote local entrepreneurs since local companies are one of the
important factorsinthe success of the diffusion of off-grid PV technology (Dewald & Truffer, 2012; Fabrizio &

30



Hawn, 2013; Karakaya et al., 2016). It is because local companies have bettervisibility than other companies
lead by individual outside theircommunities (Karakayaetal., 2016). Moreover, the local entrepreneurs have
known the local culture, traditions, and lifestyle for a long time that makes the local businesses get a higher
chance to be successful in the local communities

Finally, all the business models that might be suitable forrural energy markets have beendiscussed.
There are fourteen typesof businessmodels that have been used to support the adoption of PV electrification
in developing countries. Nevertheless, only eleven of those business models are suitable forthe rural energy
market. They are informal, formal, retail, direct marketing, sell & service, monthlyinstallmentinthe form of
fee-for-service, solar loans, and solar rental, community, third party and customers-owned or entrepreneur
managed.
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3 CHAPTER 3: Business models employed by PVCs to overcome barriers
to the implementation of off-grid PV electrification in the rural energy
market (Case study)

3.1 Case study 1: SunnyMoney

In this section, we present the case study from SunnyMoney. Data from this section was essentially
gathered from different sources. Firstly, the interview was conducted with Mr. Brave Mhonie, who is the
National Sales Manager of Sunny Money in Malawi. Secondly, the information was gathered through the
official company’s reportand website. The details of the results of SunnyMoney’s case study could be seenin
the Appendices.

3.1.1 SunnyMoney’s company profile

SunnyMoney is a social enterprise which was created in 2008 by SolarAid, a London-based
international charity. SunnyMoney operates in Africa, which currentlyfocuses on five African countries namely
Malawi, Uganda, Kenya, Tanzania, and Zambia. Together with SolarAid, SunnyMoney aims to eliminate the
use of kerosene lamp in Africa by 2020 by applying an innovative distribution model to sell affordable solar
lights to the rural off-grid communities and building a sustainable market for solar products. SunnyMoney
offersawide variation of solar products starting from a solarlantern with the price from $5 to $10 to a bigger
solar home system with the price range of $87 to $141.

By the end of 2015, the company together with SolarAid have reached ten million people to have
better access to clean, safe, and affordable light by successfully selling more than 1.7 million solar lights. In
the nearfuture, SunnyMoney intends to share the benefit of their products to over 60 million people by selling
over 10 million solar lights in 14 countries.

3.1.2 SunnyMoney’s business model

In this section, we look into the business model and its elements applied in SunnyMoney’s business.
The elements of SunnyMoney’s business model is divided into four main areas which are customerinterface,
value proposition, infrastructure management, and financial aspects. Figure 3.1 shows the overview of
SunnyMoney’s business model. The detail of SunnyMoney's business modeland its elements are discussed in
the Appendices.

Key Partnerships Key Activities Value Propositions Customer Relationships Customer Segments
NGOs I Customer service
Government Distribution . -
Good quality via Call Center Firstlayer: Local
Local sales Marketing & Sales y
h | and affordable . entrepreneur
G, SENREEy Installation&Services Dedicated sales
teachers PV products for th
. Payment collection team for the
PV manufacturing
firm and suppliers Recycling After sales agents
Key Resources i Channels Second |ayer: BOP
Local recylcing SENVIEE -
firm - Sales team users who livein
f i exiple illage no access to
Financial [ villag
naiiiemn Sales team payment Local sales agents grid
(FINCOOP) Centralized scheme School program
SolarAid Service team Communit
Lighting Africa ¥
Cost Structure Revenue Streams
Products sales:
Operation and distribution (Human)
Products - Soft loans for the sales agents
Importation - PAYG scheme for end users with bigger systems

Figure 3.1. SunnyMoney’s business model
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3.1.3 Summary

SunnyMoney’s case is summarized in a flowchart which is shown in Figure 3.2. It explains that the
company starts choosingits customer segments and defining what to offer to those group of customers, which
is referred to its value proposition. From the interview, it could be concluded that the SunnyMoney focuses
on sellingand distributing the technology to the end users through partnerships with the third party whichiis
through the local sales agents. Based on the company’s choices on the customer segment and its value
proposition, there are several barriers which emerge that could influence the elements of business models
employed by the company. The barriers which are faced by SunnyMoney are summarized in Table 3.1 with
different colors which represent how significant the barriers towardsSunnyMoney’s business. Red means that
a certain barrieris extremely significant towards the company business. Orange explains that the barriers are
very significant towards the company’s business. Yellowand Green represent barriers that are moderately and
slightly significant towards the company’s business. Lastly, Blue representsthatthe barriers are insignificant
towards the company’s business. Inthe same table, several elements of business models that are influenced
by the levels of barriers faced by SunnyMoney also summarized. From Table 3.1, we could seethat each of the
barriers influence different elements of business models. This phenomenon will be further explained in
Chapter 4. Finally, the choice SunnyMoney’s business model will give impact to the cost structure of the

company, as shown in Figure 3.2.

* First layer: * Good quality * Operation
Local and and
entrepreneur affordable PV distribution
* Second products (Human)
layer: BOP * After sales * Products
users who service * Importation
live in village * Flexible
no access to payment
grid scheme
N

Figure 3.2. SunnyMoney’s flow chart

Table 3.1. SunnyMoney’s barriers representation and elements of business model

Element of business model to overcome barriers
No Barriers Customer Channels Key partners Key activities | Key resources | Revenue
relationship streams
1. Local agents | Local agents e Distribution | Salesteam
e Sales
- SolarAid
3. e Local agents Products
e FINCOOP salesin
cash from
FINCOOP
4. Humanresources Foreign PV Importations
Manufacturing
5. | Technical e LightingAfrica
e Foreign PV
Manufacturing
6. e Salesteam | e Ministryof Salesand Salesteam
e School education marketing
program e Local schools
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e Community | e Local
meetings marketing firm
o NGOs
7. | Social, Behavioral, e Customer e Trusted e Salesteam
Cultural servicevia teachersfrom e Centralized
Call Center local schools service
e Dedicated o Village leader teaminHQ
sales team ® NGOs
forthe
agents
8. Directlobbying
activities
9. | Network/ Partnerships e Strategic
partnerships
e Criteriafor
selecting
favorable
partners
10. Local recycling
company
= insignificant Ol sightly significant I moderately significant = very significant -extremely significant

3.2 Case study 2: SunTransfer (Ethiopia)

In this section, we present the case study from SunTransfer Ethiopia. Data from this section was
essentially gathered from different sources. Firstly, the interview was conducted with Mr. Yonas Workie, who
is the Managing Director of SunTransfer in Ethiopia. Secondly, the information was gathered through the
official company’s report, interviews, and websites. The details of the results of SunTransfer’s case study could
be seen in the Appendices.

3.2.1 SunTransfer (Ethiopia)’s company profile

SunTransfer GmbH is a social enterprise which was established in 2009 by a Solar Foundation, a
German-based NGO. Currently, SunTransfer GmbH operates in three different countrieswith different entities
which act as local companiesinKenya, Ethiopia, and The Philippines. Forthis case study, we are focusingon
SunTransfer Ethiopia, which later in this section will be written as SunTransfer. SunTransfer Ethiopia was
established in 2012. The company aims to provide the best service for sustainable off-grid solutions through
a holisticapproach which includes top-quality PV products, flexible payment via PAYG systems, technical
installation, and after-sales services. SunTransfer offers awide variation of solar products starting from a solar
lantern with the price from $12 to $40 to a biggersolarhome system with the price up to $650. Not only that
SunTransfer has solar products as the source of lighting, but it also provides other solar products for the
community such as PV water pump, PV street-lights, PV water disinfection.

By the end of 2016, SunTransfer Ethiopia has reached the break-even point, which means the
company has become profitable. Inthe future, in order to have a sustainable business, SunTransfer Ethiopia
aimsto offermore variation of products forany customersinrural areas, independent of size, types, and way
of finance the solar systems. The company aims to be a one-stop energy access company who provides the

full range of products to rural customers starting from small lantern to big solar systems on project-basedfor
the institutions and companies.

3.2.2 SunTransfer (Ethiopia)’s business model

In this section, we look into the business model and its elements applied in SunTransfer’s business.
The elements of SunTransfer’s business modelis divided into four main areas which are customer interface,
value proposition, infrastructure management, and financial aspects. Figure 3.3 shows the overview of
SunTransfer’s business model. The detail of SunTransfer’s business model and its elements are discussed in
the Appendices.
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Key Partnerships Key Activities Value Propositions Customer Relationships Customer Segments

Micro Finance Importation
Institutions Distribution Good quality Company’s
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Solar Technology Installation & services MFIs network fllis i CoraliRls
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suppliers for grid
components of T —— Technical
PV systems installation MFls
Solar association, Service team
Lighting Africa, After sales
Lighting Global service
Cost Structure Revenue Streams

Imports of the products
Products sales in cash from the MFls

Operation and distribution

Figure 3.3. SunTransfer’s business model

3.2.3 Summary

SunTransfer’s case issummarizedin aflowchart whichis shownin Figure 3.4. This flow chart explains
the flow where the company chooses its customers and defines what to offertoits customersin orderto win
in the competition. From the interview, it could be concluded that the company focuses on selling and
distributing the technology to the end users through partnerships with the third party.

The barriers which are faced by SunTransfer are explained in Table 3.2 with different colors which
represent how significantthe barriers towards SunTransfer’s business. Inthe same table, several elements of
business models that are influenced by the levels of barriers faced by SunTransfer also summarized. From
Table 3.2, we could see that each of the barriers influence different elements of business models. This
phenomenon will be further explained in Chapter 4. Finally, the choice of SunTransfer’s business model will

give impact to the cost structure of the company, as shown in Figure 3.4.

¢ First layer: *Good * Operation
MFls quality and and
¢ Second affordable distribution
layer: BOP PV products (Human)
users who e Flexible e Products
live in payment Importation
village no scheme
access to * Technical
grid installation
e After sales
service

Figure 3.4. SunTransfer’s flow chart

From the result of the interview, it could be concluded that SunTransfer’sbusinessreliesheavilyonits
partners to overcome the barriers towards its business. The company relies on the third party to promote,
sell, and distribute its products, whichis mainly through the local Micro Finance Institutions (MFIs) networks.
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The MFI networks is an important point of the company since the MFIs connect the end-users with the
company. This partnership has helped SunTransfer overcome barriers in infrastructure, market demand, as
well as in the social, behavioral, and cultural aspects. The local MFls also help the company to solve the
financial issues because the local MFIs help SunTransfer to assess the end-users financial condition to
determine the payment scheme that is eligible for those users. Furthermore, SunTransfer depends on its
partners to solve the technical issues. SunTransfer overcomes the investment issues by establishing
partnerships with international investors and donors to secure some grants or loans.

Table 3.2. SunTranfer’s barriers representation and elements of business model

Element of business model to overcome barriers
No Barriers Customer Channels Key partners Key activities Key resources Revenue
relationship streams
1. Infrastructure Local MFls Local MFls Distribution Salesforce
2. Investment e [nternational
partnersand
donors
o Stiftung
Solarenergie
3. Finandal Local MFls Payment Products
collection salesin
cashfrom
MFls
4, Humanresources
5. Technical e Solar Importation
Association
e Foreign PV
Manufacturing
6. e Local MFIs | eLightingAfrica | Sales Salesforce
networks e Lightingglobal
7. | Social, Behavioral, e Companys | e Local MFls e Installation Service team
Cultural contact o Aftersales
o MFIs services
network
8. Solar Lobbying
Association activities
Network/ Partnerships e Strategic
partnerships
e Solar
Association
10. | Environmental Waste
collection

[ insignificant [ sightly significant ] moderately significant = very significant -extreme\y significant

The choice of this business modelleadsto only two key resources which are the sales and the service
team which is fully employed by the company to operate SunTransfer’s business. This type of business has
allowed the companyto coveran area with aradius of 350 km from SunTransfer’s headquarter with minimum
cost. Finally, this type of business model leads to two biggest spending of the company which is the operation
and distribution, products importation.

3.3 Case study 3: SunSawang

In this section, we present the case study from SunSawang. Data from this section was primarily
gathered from different sources. Firstly, the interview was conducted with Ms. Salinee Hurley, who is the CEO
and the founder of SunSawang. Secondly, the information was collected through the official company’s
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website and company’s official reports. The details of the results of SunSawang’s case study could be seenin
the Appendices.

3.3.1 SunSawang’s company profile

SunSawang started as a non-profit organization named Border Green Energy Team (BGET), the entity
which has seven years of experiencein training villagers and refugeesin installation and maintenance of RETs.
BGET experienced a lack of financial support and community supports which require the NGO to raise
additional funds consistently. Thus, in 2012, SunSawang was established as a social enterprise.

SunSawangaims to make clean electricity based on solartechnologyis sustainable and economically
accessible for low-income people in rural Thailand. It offers various user-friendly products to meet each
individual’'s needs and accommodate each financial situation. SunSawang offers from a small system, a new
panel, arestored SHS with existing solar panels from the government, and acomplete SHS withthe new panel.
Sun Sawang also offers five years payment plan which includesawarranty. Currently, the company focuses on
Tak and Mae Hong Son provinces. SunSawang focuses on the customer relationship, customer’s safety,
financial security and the development both today and in the future.

3.3.2 SunSawang’s business model

Inthis section, we look into the business modeland its elements applied in SunSawang’s business. The
elements of SunSawang’s business model is divided into four main areas which are customerinterface, value
proposition, infrastructure management, and financial aspects. Figure 3.5shows the overview of SunSawang’s
business model. The detail of SunSawang’s business modeland its elements are discussed inthe Appendices.

Key Partnerships Key Activities Value Propositions Customer Relationships Customer Segments
Village leaders Imports & QA

Local technicians Sales & Marketing ..
. ) Local technicians
Installation & Services

Sales representatives Payment & Waste

Surveys
Local and foreign collection Clean energy Low income people
. . through SHS
manufacturing Trainings and PV lantern who liveinrural areas
companiesion Key Resources Channels and at mlddle and
suppliers Payment plan SunSawang’s head upper tier of BOP
ezl 2l mE el Installation team office
goverment SunSawang’s Services and Sales
. warran f i
International donors, head office and v repr;ehsee\rlwitla::gv:s -
Investors, team
organizations Local technicians
Cost Structure Rewvenue Streams

Equipments(products) Products sales in cash or with five years payment plan

Operations

Figure 3.5. Sun Sawang’s business model

3.3.3 Summary

The result of the interview on the case of SunSawang’s business is summarized in Figure 3.6.
SunSawang operatesits business based on the choice of its customer segment. The company focuses on selling
and distributingtechnologyto the end users directlyfromitshead office orindirectlythroughits local partners.
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From the interview, it could be concluded that SunSawang relies heavily on its local partners such as local
technicians and sales representatives to operate the company’s business.

Barriers

-2

* Low-income *Clean * Equipments
people who energy or products
live in the through SHS « Operations
rural areas and PV
and at lantern
middle and * Payment
upper tier plan
of BOP * Services and

warranty
ENS—
Figure 3.6. SunSawang’s flow chart
Table 3.3. SunSawang'’s barriers representation and elements of business model
Element of business model to overcome barriers
No Barriers Customer Channels Key partners Key activities Key Revenue
relationship resources streams
1. Sales e lLocal networks | e Distribution SunSawang
ofvillage e Sales head office
leaders & team
e Local
technicians
e Sales
representatives
2. Local/internationa
| investors and
donors
3. e Local Payment Cashor
technicians collection Five years
e Sales payment
representatives plan
4, Human In-house
resources trainings
5. Technical Local andforeign Importation Installation
manufacturing and QA team
companies and
suppliers
6. Market e local e Local e Marketing
demand technicians technicians e Sales
e Sales e Sales
representatives representatives
e SunSawang’s
head office
7. Social, e Local e Government Installation
Behavioral, technicians e Local village team
Cultural e Sales leaders
representatives e Local sales
representatives
e Local technicians
8. | Governmental
/Institutional
9. Network/
Partnerships
10. | Environmental Waste
collection

- insignificant

I sightly significant

O moderately significant | very significant

-extreme\y significant
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The barriers which are faced by SunSawang are summarized in Table 3.3 with different colors which
representhow significantthe barriers towards SunSawang’s business. Inthe same table, several elements of
business models that are influenced by the levels of barriers faced by SunSawang alsosummarized. From Table
3.3 we could see that each of the barriers influence different elements of business models. This phenomenon
will be further explained in Chapter 4. Finally, the choice of SunSawang’s business model will give impact to
the cost structure of the company, as shown in Figure 3.6.

The choice of SunSawang’s business model has made the operation of the company’s business at
minimum cost. It is because the only key resource which the company needs is the installation team which
consists of a group of technicians basedin SunSawang’s headquarter. Thisteam is responsible for the quality
assurance of SunSawang’sproducts as wellas the installation of SHS in the villages. Finally, this type of business
model leads totwo biggest spending of the company which is the stock up of the products or the equipment
and the operational cost.

3.4 Case study 4: Devergy

In this section, we presentthe case study from Devergy. Data from this section was primarily gathered
from different sources. Firstly, the interview was conducted with Mr. Gianluca Cescon, who is one of the
founders of Devergy. Secondly, the information was collected through the official company’s website. The
details of the results of Devergy’s case study could be seen in the Appendices.

3.4.1 Devergy’s company profile

Devergyisanenergy services companywhich wasfounded by Fabio De Pascale, Gianluca Cescon, and
Daniel Ponz in 2010. The company began its operationsin 2012 by providing low-income people who live in
rural villages and do not have access to the grid with affordable and reliable energy. The company sells the
targeted energy service for a limited amount of time, or as a bundle, which is different with other utility
company which sells the electricity per kWh.

Devergy aims to empower people in developing countries by improving freedom of choice to use as
little or as much energy as they want at any time they want. Devergy currently operates in Tanzania where
only about 7% of the country’s rural population has access to the grid. The company operates in 12 villages
and supported by 100 passionate employees onthe ground. Devergy focuses onthe BOP market which 80%
of customers earn less than $2.50 per day.

Devergy focusesalot on its customers. The company’s goal is happy customers. To achieve this goal,
Devergy provides reliable electricity for 24 hours a day, seven days a week through expandable microgrids.
The systemswork forthe households who wantto use one light bulb or the family who has largerappliances
such as a television or a fridge. The system is monitored closely. Thus, whenever there is a need to supply
more energy, Devergy systems could be expanded. Devergy also provides flexible payment scheme through
PAYG mobile money. In this way, Devergy is able to provide freedom of choice and flexible payment to its
customers. Currently, there are about 7,000 households connected and more than 20,000 lives impacted by
Devergy services.

3.4.2 Devergy’s business model

In this section, we look into the business model and its elements applied in Devergy’s business. The
elements of Devergy’s business model is divided into four main areas which are customer interface, value
proposition, infrastructure management, and financial aspects. Figure 3.7 shows the overview of Devergy’s
business model. The detail of Devergy’s business model and its elements are discussed in the Appendices.
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Figure 3.7. Devergy’s business model

3.4.3 Summary

Customer Segments

Low-income people

who liveinrural areas
and arein 80% of BOP
level

Electricity services: $0.20 /day or
S7/month

The result of the interview on the case of Devergy’s business is summarized in Figure 3.8. Devergy
choosesto serve its customersegmentwith reliable and affordable electricity services. The company acts as
an independent utility company which the main product is the electricity services. All the physical assets
remain on the ownership of Devergy. The customers pay the service fee to the company in an exchange of

electricity services through a top up mobile money scheme.

The barriers which are faced by Devergy are summarized Table 3.4 with different colors which
represent how significant the barrierstowards the company’s business. In the same table, several elements
of business models that are influenced by the levels of barriers faced by Devergy also summarized. From Table
3.4, we could see that each of the barriers influence different elementsof businessmodels. This phenomenon
will be further explained in Chapter 4. Finally, the choice Devergy’sbusinessmodel will giveimpact to the cost

structure of the company, as shown in Figure 3.8.
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Figure 3.8. Devergy’s flow chart
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Table 3.4. Devergy’s barriers representation and elements of business model

Element of business model to overcome barriers
No Barriers Customer Channels Key partners Key activities Key resources Revenue
relationship streams
1. Infrastructure e Salesteam | e Local e Sales e Sales&
through transportation e Installation marketing
roadshows (bus) e Maintenance team
e Local sales | e Local & services e Logistics
agents maintenance team
technicians e [nstallation
e Local sales and service
agents team
e Mobile network e Warehouses
operator and regional
hubs
2. e Crowdfunding
socialnetworks
e Local/internatio
-nalinvestors
and donors
e Finnish
government
3. Mobile network R&D team Mobile
operator money
through
PAYG
scheme
4. In-house
trainingsand
supports
5. Technical e Local and e Product R&D team
foreign designs
manufacturing e Importation
companies and
suppliers
e Q&A partnering
company
6. Salesteam | o Local Sales & Salesand
through technicians Marketing marketing team
roadshows | e Local sales
agents
7. | Social, e Dedicated e Local
behavioral, customer technicians
Cultural care team e Local sales
(call center) agents
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smart meter
8. International
organizations such
as WorldBank
9. Network/ Good manager
Partnerships foreach of
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10. | Environmental Foreign recycling Waste
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[ insignificant [ sightly significant ] moderately significant = very significant -extreme\y significant

From the interview, it could be concluded that Devergyis not solely relying onits partners to sell the
service. The company employs full-time sales and marketing team to do the marketing activities such as
roadshows as well as technician team to do great maintenance or services as well as the installation of the
system. The company also has an R&D team as one of the key resources and established partnerships with
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third-party companiesto manufacture the products that the company needs and to do the quality control on
behalf of Devergy to eliminate most of the technical barriers. Logistics team was employed to maintain the
warehouses and regional hubs to make sure that Devergy has enough spare-parts close to the villages.

In collaboration withits partners, Devergy tries to overcome the barriers which might influence the
company’s business. Local technicians and local sales agents are employed based on commissionsto help
Devergy solvingthe issues on market demand as well as challenges oninfrastructural, social, behavioral, and
cultural aspects. Devergy also provides good customer care to enhance the company’s relationship with its
customers. Devergy relieson crowdfunding platforms and donors to solve the investmentissues. Also, to solve
the financial issues onthe end users, Devergy’s R&D team works with the mobile network operator to enable
the flexible top-up PAYG scheme. Devergy eliminates the environmental barriers by having partnering
company to do the recycling process. The company developsitsin-housetraining and the company structure
to be able to overcome issues of the human resources as well as network and partnerships.

The choice of this business model has led to several key resources which the company needs to
prepare. Notonly people butalso the physical resourcessuch as warehousesand the regional hubs. Moreover,
the company also needs to be responsible for the technology and the systems for the whole time since the
ownership of the systems remain to Devergy. Thus, proper maintenance is required in order to deliver
electricity to the users and make them happy customers. Finally, this type of business model leads to three
biggest costs for the company which are the systems’ components, operation, administration, sales and
marketing.

3.5 Case study 5: Meragao Power (MGP)

Inthis section, we presentthe case study from MGP. Data from this section was primarilygathered from
different sources. Firstly, the interview was conducted with Mr. Nikhil Jaisinghani, who is one of the founders
of MGP. Secondly, the information was collected through the official company’s website. The details of the
results of MGP’s case study could be seen in the Appendices.

3.5.1 MGP’s company profile

MGP is a utility company which was founded Sandeep Pandey, Brian Shaad, and, Nikhil Jaisinghaniin
2010. MGP focuses toserve rural off-grid households and communitieswholive inthe hamlets. Ahamletisa
settlement with few people, usually about 50 households in the community. MGP offers high quality, clean
and affordable services by building, owning, and operating solar microgrids in Uttar Pradesh, India.

By the end of 2015, MGP has served about 22,000 households. A microgrid to serve a typical hamlet
costs lessthan $1,000 and could be constructed in one single day. The MGP system s fully automated design.
It generates, stores, and distributespoweronits own, turningitself on and off each night automatically at the
pre-settime. [t consists of 24 V solar panel which could electrify up to 20 households which are connected to
each of the households with cables. The systems also come with two LED light bulbs and a mobile phone
charger for each household. Despite many challenges from the local bodies, MGP envisions to eliminate the
use of kerosene in rural India by replacing it with clean energy.

3.5.2 MGP’s business model

In this section, we look into the business model and its elements applied in MGP’s business. The
elements of MGP’s business model is divided into four main areas which are customer interface, value
proposition, infrastructure management, and financial aspects. Figure 3.9 shows the overview of MGP’s
business model. The detail of MGP’s business model and its elements are discussed in the Appendices.
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Figure 3.9. MGP’s business model

3.5.3 Summary

Based on the interview with MGP, the case of MGP’s business is summarized in Figure 3.10. MGP
chooses to deliver electricity to the bottom 80% of the BOP community. There are several challenges which
need to be overcome in order MGP to be able to sustain its business in this part of the community. All the
barriersfaced by MGP are summarizedin Table 3.5 with different colors which represent how significant the
barriers towards the company’s business. A set of business model’s elementsis used to overcomethe barriers
which might influence MGP business. MGP comes with a business model which offers affordable electricity
service which is paid weekly at a fixed price for a pre-set time of electricity service. In this way, MGP acts as
an independent utility company which delivers electricity directly to the users. All the physical assets of the
systems remain to the company. Thus, the company is responsible for installing, maintaining, and providing
services to the systems in exchange for a small fee which is collected weekly. This choice of business model
leadsto cost structure or the spending of the company which at the end will influence the profitability of the
company.

From MGP’s case, it could be concluded that the company mainly relies onits resources to overcome
barriers they face to operate on the BOP and rural market. The only partnerships MGP has are the international
donors or investors to help the company with the investment issues as well as local and foreign systems’
components manufacturers to help the company to solve technical, network/partnerships and environmental
issues. Other than those partnerships, MGP relies on its own resources to solve several issues which might
influence its business.

MGP relies on its teams, such as installation and maintenance team, sales and survey team, quality
control team, and collection team to overcomeissueson market demand as well as barriers on infrastructural,
financial, technical, social, behavioral, and cultural aspects. MGP also develops mobile apps to help the QC
and collection team monitor the quality of the systems and the payment of the users. Moreover, MGP has
branch offices close to the villages to provide 24/7 customer care and to be able to deliverservices quickly to
the customers. In this way, lack of proper infrastructure is no longer an issue.

The choice of this business model has led to several key resources which the company needs to
prepare. Notonly people butalso the physical resources branch offices and mobile apps. However, since MGP
sells electricity, which everybody knows and needs, and operates closeto the end user, the companydoes not
spend much on marketing and operational costs. MGP explains that the operational costs are covered by the
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companies’ revenue within 12 months. The biggest cost which the company needs to spend is the systems’
components because MGP needs to pay the upfront cost of all the syste ms as wellas maintain and service the
systems to deliver its promises to the customers.

e Rural off-grid e High quality ¢ Systems’
communities clean and components
live at affordable
bottom 8-% electricity
of BoP services

Figure 3.10. MGP’s flow chart

Table 3.5. MGP’s barriers representation and elements of business model

Element of business model to overcome barriers
No Barriers Customer Channels Key partners Key activities Key resources Revenue
relationship streams
1. Infrastructure Salesand e Sales e Branch
marketing e Installation offices
team e Maintenance | e Installation
& services and services
technician
2. e Crowdfunding
lending institutions
e Local/international
investors
3. | Finandal e JointLiabilitygroup | Payment Collection Weekly
collection team service fee
4, Human Regular
resources training
5. | Technical e 80% Local & 20% Qualitycontrol | e Mobileapps
Foreign e QCteam
manufacturing
companies and
suppliers
6. | Market 2417 e Sales/survey e Sales & e Salesteam
demand customer team marketing e Technicians
supports e Branch e Survey team
office
7. Social, 2417 Survey Salesand
Behavioral, customer marketing
Cultural supports team
8. Governmental Strong relationships
/Institutional with customers
9. Network/ 80% local partnering
Partnerships companies/institutions
10. | Environmental Local manufacturing Waste QCteam
partnercompanies collection

& insignificant O sightly significant ] moderately significant = very significant -extreme\y significant

3.6 Case study 6: Mobisol
In this section, we presentthe case study from Mobisol. Data from this section was primarily gathered
from different sources. Firstly, the interview was conducted with Ms. Paula Berning, who is the Mobisol’s

communications manager. Secondly, the information was collected through the official company’s website.
The details of the results of Mobisol’s case study could be seen in the Appendices.



3.6.1 Mobisol’s company profile

Mobisol is a social enterprise established in 2010. This Berlin-based company offers a clean energy
whichisanalternativeto unhealthy, harmfuland expensive fossil fuelfor low-income customers in developing
nations by providing an innovative solution. Mobisol combines high-quality solar home systems with an
affordable payment plan, comprehensive customer service, and innovative remote monitoring technology.
Mobisol’s systems come in different sizes from 80 to 100 Wp to match the customers’ needs.

Mobisol focuses on operating its business in East Africa which is currently based in Tanzania, Kenya,
and Rwanda. It is one of the world’s leading companies for Solar Home Systems with about 700 p assionate
employees delivering clean energy to low-income households with limited access to reliable energy. At the
moment, Mobisol hasinstalled over 72,000 solar home systems on householdsand businesses which enabling
over 350,000 beneficiaries to access affordable, clean, and reliable energy from the sun.

3.6.2 Mobisol’s business model

In this section, we look into the business model and its elements applied in Mobisol’s business. The
elements of Mobisol’s business model is divided into four main areas which are customer interface, value
proposition, infrastructure management, and financial aspects. Figure 3.11 shows the overview of Mobisol’s
business model. The detail of Mobisol’s business model and its elements are discussed in the Appendices.
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Figure 3.11. Mobisol’s business model

3.6.3 Summary

Mobisol business’ case study is summarized in Figure 3.12. From the case study, it could be concluded
that Mobisol provides end-to-end services from the product designs to after sales services to the end users.
The company also provides payment plan to overcome financial issues for its end-users. The company relies
heavily on its own resources and facilities to run its business and face the barriers which might influence
Mobisol’s business. The barriers which might influence Mobisol’s business are presented in Table 3.6 with
different colors which represent how significant the barriers towards the company’s business. The choice of
business model will influence the cost structure of the company.

Mobisol relies heavily onits own resourcesto solve its challenges. Thus, its business model results in
several activities and key resources which need to be done by the companyin orderto sustainits businessin
the market. Mobisol owns regional branches and private shops called mobishops which located close to the
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villages and employed a full-time salespersons to maintain the shops and sellthe products. In this way, Mobisol
tries to eliminate infrastructural issues. Mobisol also has full-time sales and marketing team to promote its
products in the villages and communities. Moreover, local sales agents and technicians are employed based
on commissions to help the company promoteand ssell itsproducts. Mobisolalso provides dedicated customer
care for the users. In this way, the company tries to solve challengesin market demand as well as social,
behavioral, cultural issues at its maximum efforts. Mobisol also designs its own products. Thus, R&D team is
part of the key resources which the company needs to have. To solve issues on Human resources, Mobisol
reliesonits ownresource whichis the talent management team and Mobisol Akademie to provide a pool of
good talents as well as in-house training for Mobisols employees.

Table 3.6. Mobisol’s barriers representation and elements of business model

Element of business model to overcome barriers
No Barriers Customer Channels Key partners Key activities Key resources Revenue
relationship streams
1. Infrastructure Mobishops e Distribution [ ¢ Regional
e Sales branches
e Installation | e Mobisol
& services sales forces
e Local sales
agentsand
technicians
2. Investment e European
Union
e Finandial
institutions
e International
donorsand
investors
3. Finandal Mobile Finandal R&D team e PAYGon
networks planning three years
operators installments
4, Human Trainings e Mobisol
resources Akademie
e Talent
management
team
5. | Technical e Foreign e Product e Q&Ateam
Manufacturing | designs e R&Dteam
companies e Imports
e Lighting e Quality
Global control and
certification assurance
6. Market demand Mobishops Local sales Marketing e Mobisol
agentsand sales forces
telesales e Marketing
team
7. | Social, Dedicated e Mobishops Local sales e Llocal
Behavioral, customercare | e Mobisol agentsand technicians
Cultural and customer salesforce technicians e Service team
hotline
8. Governmental GOGLA Lobbying
/Institutional Other NGOs and | activities
institutions
9. Network/ e Government
Partnerships e Industrial
sectors
10. | Environmental Waste Q&A team
collection

& insignificant

O sightly significant

] moderately significant = very significant

-extreme\y significant
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Figure 3.12. Mobisol’s flow chart

3.7 Case study 7: SELCO

In this section, we present the case study from SELCO. Data from this section was primarily gathered
from different sources. Firstly, the interview was conducted with Ms. Sarah Alexander, who is the
communication leader at SELCO Foundation. Secondly, the information was collected through the offidal
company’s website. The details of the results of SELCO’s case study could be seen in the Appendices.

3.7.1 SELCO’s company profile
SELCO Solar Pvt. Ltd. is a social enterprise established in 1995. The company aims to uplift the

socioeconomic status of underserved communities in rural and urban areas by providing sustainable energy
solutions which are tailored based on the needs of the poor. SELCO promises three things to its customers
who are affordability, reliability, and services. Thus, SELCO offers a complete package of product, service,and
consumer financing through Grameen banks, cooperative societies, commercial banks, and MFIs.

Currently, SELCO employs more than 450 people, in which about 300 people are local talents. SELCO
operatesin Karnataka, Gujarat, Maharashtra, Bihar and Tamil Nadu spread across 49 Energy Service Centers
(ESC). SELCO has sold, installed, serviced, and financed more than 200,000 solar systems to its customers.

3.7.2 SELCO’s business model

In this section, we look into the business model and its elements applied in SELCO’s business. The
elements of SELCO’s business model is divided into four main areas which are customer interface, value
proposition, infrastructure management, and financial aspects. Figure 3.13 shows the overview of SELCO’s
business model. The detail of SELCO’s business model and its elements are discussed in the Appendices.

3.7.3 Summary

SELCO business’ case study is summarizedin Figure 3.14. From the case study, it could be concluded
that SELCO provides a customized and end-to-end service for its targeted customers. This service includes
productdevelopment throughits R&Dteam and itsincubation lab, financial solution, and services forits end-
users. SELCO relies on its partners to overcome several challenges which might influence its business.
However, the company also has its own resources to handle its own problems. The barriers which might
influence SELCO’s business are presented in Table 3.7 with different colors which represent how significant
the barriers towards the company’s business. The choice of business model will influence the cost structure
of the company.

SELCO relies on its partners to help them to solve several issues such as investments, financial,
technical, market demand, network and partnerships, as well as environmental aspects. SELCO relies on its
partners to secure investments, especially during the early phases of the company. The company also relies
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on the local financial institutions to help themto provide customized payment and financial planforits end-
users. In this way, SELCO transfers the risk of payment default from the company to the local finandcial
institutions. To solve technical issues, SELCO works togetherwithits partners to develop and manufacture its
products. Moreover, commission agents are also included to helpthe company to sell and promote SELCO’s
products and services. With the help from the commission agents who come from the local people, the
company reduces issues on market demands. On the environmental aspects, SELCO works together with a
local recycling company to take care of its waste from faulty and old products.
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Figure 3.13. SELCO’s business model
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Figure 3.14. SELCO’s flowchart

Despite all the partnerships that the company has established, SELCO also uses its own resources to
tackle some serious issues on infrastructure, technical aspects, market demand, social, behavioral, cultural
aspects, and governmental issues. SELCO owns 49 branch offices called ESC whichlocated close to the villages.
Moreover, the company owns two warehouses to cover the area the company operates its business. These
physical instruments help the company to solve infrastructural issues. On the technical aspects, while the
companyreliesonits partnersto produce its products, SELCO has its own R&D and QA teamto develop new
products. Moreover, the company has its own lab to overcome any technical issues and trigger some
innovationsinthe market. SELCO also has its ownteam to stimulatethe demandforits products inthe market.
On the social, behavioral, and cultural aspects, SELCO relies on its own employees to earn trust from the
people.Itisbecause SELCO hires local talents or local people towork in the company. To make sure that the
company has a good relationship with the government and to solve issues on governmental aspects, SELCO
has its own dedicated team who works closely with the government.
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Table 3.7. SELCO’s barriers representation and elements of business model

Element of business model to overcome barriers
No. Barriers Customer Channels Key partners Key activities Key resources Revenue
relationship streams
1. Infrastructure e Sales force e Sales & e 49 ESCs
e Commission Distribution .2
agents e Services warehouses
2. Investment e Local/international
investors
e 30 financial 3-5 years
institutions payment
plan
through
banks
4, Human Trainings
resources
5. Technical e International R&D e R&D Team
institutes e QA team
e Universities e Incubation
e Local companies labs
6. Market ESCs e Sales force Commissionagents e Sales & e Sales &
demand e Commission marketing marketing
agents e |nstallation team
e Maintenance | ® Technicians
and services team
e ESC
manager
ESCs Local talents
Governmental Dedicated
/Institutional team works
with
government
9. Network/ Local
Partnerships companies/vendors
10. | Environmental Local recycling Waste
companies collection
= insignificant |:| sightly significant ] moderately significant = very significant -extremely significant

The choice of SELCO’s business model results in key resourcesand key activities which the company needs
to prepare. Thus, itleadsto big spending on the products and materials, operations, and marketing activities.
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Business

4 CHAPTER 4: Cross cases analysis and initial framework construction

In the previous chapter, we have seen several cases study from different types of PV companies which
operate in the rural energy market in developing countries. The case study yielded us insights into several
barriers the companies face which might influence their business and most importantly different types of
business model employed by those companies.

Inthis chapter, the results obtained from seven cases in the previouschapter willbe compared. We will
look into the cases to find differences and similarities to help us generalize our findings on how a business
model could be derived from the barriers faced by the companies from our case study.

4.1 Cross cases analysis

From the previous chapter, the result of the interview with seven PV companies, which have different
business models, havebeen presented. Inthis section, we will discuss different business models employed by
PV companies and try to compare the barriers experienced by different companies. We will discuss each of
the barriers and its significances towards the companies’ business and different elements of business model
used to overcome those barriers.

4.1.1 Business model elements: Value proposition, key activities, cost structure, and revenue

model

Based on the result of the interview, the seven PV companies could be distinguished based on its
business model. The classification of business modelis done by looking at the companies’ key activities and its
value proposition. The end-to-end (E2E) model and the distributor model can be distinguished based on the
key activities done by the companies, as shown in Figure 4.1. The companies which employ the E2E model
design and manufacture its own products while the companies with distributor model have other companies
to supply the products or technologies needed to build PV systems. These different key activities lead to
different key resources and cost structures which at the end will lead to differentinvestment needed to start
such companies. The E2E model has its benefit of designingits own products tailored based on the needs of
companies’ targeted customers.Nevertheless, it needs peopleand resources to design and manufacture such
products which lead to more investment needed compared tothe distributor model. Onthe other hand, the
distributor modelneeds fewerinvestments since these types of companies rely on other PV manufacturers or
suppliers to supply technologies needed for them. The companies which employed the E2E business model
are Mobisol, and Devergy, SELCO. MGP, SunnyMoney, SunTransfer, and SunSawang are classified as the
distributor business model.

KEY ACTIVITIES
Product Manufacture  Importation, Marketing, Installation, Waste Financial
design /R&D  own brand QA/QcC sales and service & collection or solution/
distribution = maintenance recycle Payment
collection
S
T I End-to-end Mobisol
model Devergy
w2 SELCO |
g3
g MGP
§ E Distributor
© model [ SunSawang
| SunnyMoney
2 ( SunTransfer ]
2

Figure 4.1. Types of business model based on the key activities of different PV companies
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Moreover, the types of business model employed by the PVCs also could be distinguished based on
the value propositionofferedto the customers, asitis shownin Figure 4.2. The choice of the value proposition
offered by the PVCs also plays amajorrole in determining PVCs' revenue model.The types of business model
based on its value proposition are classified as products-focused and service provider model.

Otherbusiness models which are employed by PVCsare products focused and service provider model.
These models are classified based on the value proposition offered by the PVCs. The service provider model
enables the users to pay a small fee to the company in exchange for reliable electricity services. With the
regards to PVCs’ revenue model, the companies with the service provider modeltend to apply a fee-for-service
revenue modelorsubscription fee. Thisfeecould be made flexible through PAYG or pre-paid model as well as
afixed fee which can be paid periodically determined by the companies

On the other hand, the companies which employed products-focused model, offer PV technologies
to its customers. With the regards to PVCs’ revenue model, the companies which employed the products-
focused business model tend to apply cash or a pay-to-own revenue model. The customers could pay forthe
technologies through different payment schemes such as cash, PAYG, installments, orloans through the third
parties, which could be partnering banks, financial institutions or other organizations, with an interest rate at
an agreed period

The companies which employ service provider model could also employ the E2E or distributor model
based on the key activities done by the PVCs. For instance, the main difference of Devergy and MGP is that
Devergy employs E2E model while MGP employs distributor model in order to electricity services to its
customers. The companies which employ service provider model have the benefit of servingawider customers
segments comparedto those companies which sell products to its customers. Itis becausetheservice provider
model enablesthe PVCsto adjustthe subscriptionfeeforits customers whetheritis afixedfee, justlike MGP,
or a PAYG just like Devergy. However, since the ownership of the systems remain to the PVCs for the whole
time, all services and maintenance of the systems also remain as the PVCs’ responsibility. Thus, dedicated
technicians and control systems are needed to enable reliable services for its customers.

13O INNINTY

KEY ACTIVITIES
Product Manufacture Importation, Marketing, Installation, Waste Financial
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Cost structure >

Figure 4.2 Types of business model based on value proposition of different PVCs

Table 4.1 summarizes the comparison of the different model employed by PVCs based on its value
proposition and its key activities. In addition, Figure 4.3 summarizes types of business model employed by

PVCs from seven case studies in this research.
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Table 4.1. Comparison of PVCs business model

End-to-end (E2E) model Distributor model Service provider model Products-focused model
+ - + - + - + -
eDesignown [e Complicated [eLess hassle eDo notown eCouldservea | eRegular eNoregular eNeed tosell
products model compared to its own brand wide customer [ maintenance servicesand different
eOwnitsown |e More E2E model eCannot have segmentation and services maintenance [ productsto
brands resources eless investment its own eAdjustable needed needed serve wide
eHigh needed compared to specific subscription eDedicated eOwnership customer
standard of | More E2E model products’ fee (fixed or technicians transferto segmentation
QA/QC and investments |®Fewer resources requirements PAYG fee) needed the
product needed needed e Control systems customers
quality needed
Value o
L Key activities PVCs Revenue model
proposition
E2E Mobisol,
SELCO
Pay to own
(PAYG/Solar
SunSawang, (el
Distributor SunnyMoney,
SunTransfer
Types of business
model
E2E Devergy
Fee for service

Service / subscription
fee

Distributor MGP

Figure 4.3. Summary of different types of business model employed by PVCs

Finally, the differenttypes of business models employed by the companies will lead to different cost
structures. The more activities are done by the companies’ themselves, the higher costs needed to operate
their business

4.1.2 Business model elements: Customer segmentation

One element of business model is the customer segment. This element describes a group of people
whom the companies aim to serve with its value proposition. It is explained in the previous section that our
research focuses on the BoP market. However, from the interview, it could be concluded that there is no
company that can serve 100% of BoP market. There is always room left by the company because of several
reasons, such as costs and risks. Thus, before we discuss the barriers experienced by PV companies, it is
important to understand which group of people the companies sell its value proposition.

Figure 4.4 shows different targeted customers group from different PV companies. The lower tier of
BoP could be classified as a group of people with the lowestincome in the BoP segment, while the upper tier
means a group of people with a higherincomeinside the BoP segment. From the figure, it could be concluded
that the companies with the E2E business model tend to aim the middle and upper tier of BoP market.
SunSawang, one of the companies with distributor business model, also try to reach a group of people who sit
inthe middle and uppertier of BoP. These group of people tends to have lower financial risks since they have
a higherincome than the othergroupsin the BoP market. The other companies, which employ the distributor
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business model, as well as Devergy, one of the companies which employed service provider and E2E model,
aimsto serve the mid-tier of BOP market. MGP is the only company which aimstoserve the lowertier of BoP
market compared to the other companies.

From the interview result, we could conclude that the choice of the customer segmentation has its
own unique implication. A different choice of customer segment could lead to different technologies or
services which could be offered to the customers. It is because a different customer segment will have a
different “willingness to pay” of value proposition offered by the companies. Thus, right products or services
will determine the success of the companies doing its business.

Mobisol and SELCO, the companies which employ the E2E business model,aim to serve the uppertier
of BoP market. From our interview, this type of customers usually has astable income and enough moneyfor
living although they still do not have access to financial institutions. Furthermore, it could be concluded that
these types of customers tend to use more electricity than the lower tier group. Thus, Mobisol and SELCO
offer solar home systems to fulfill their customers’ needs. SunSawang, one of the companies which employ
the distributor business model, also aim to reach customers on the mid-upper tier of BoP market. Thus, the
company also offers big systems such as SHSs to fulfill its customers’ needs of electricity.

SunTransfer and SunnyMoney aim to reach the mid-uppertier of BoP market. Thus, the types of
customers could have more variation compared to the customers served by SELCO, Mobisol, and SunSawang.
Thus, SunTransferand SunnyMoney try to serve wider scope of customersegments with a widervariation in
its products. SunTransferand SunnyMoney offer big systems such as acomplete SHS to fulfill their customers’
needsonthe uppertierof BoP. However, the companies also offer small systems such as solarlamps or solar
lanternsfor those customers who have lowerincome. In this way, SunnyMoney and SunTransfer try to fulfill
the variation of their customers’ needs based on theirincome by offering a wide variation of products.

Types of technology .
Microgrid SHS/Solar SHS
lantern
= .
T | End-to-end [ Mobisol ]
model [ SELCO
S 2 | SunSawang ]
x . .
34  Distributor SunTransfer
S model
£3 [ SunnyMoney
@
Service [ Devergy
provider
% model MGP ]
Customer segment >
Lower tier Upper tier

Figure 4.4. Customer segmentation of different PVCs

MGP and Devergy, like utility companies, offer different value proposition compared to other
companies. Instead of offering PV products, MGP and Devergy offer reliable electricity services for its
customers. Indoing so, these companies use PV micro grid to deliverelectricity to their customers. MGP and
Devergy have aslightly different customer segment, where MGP aims to serve the customers from the bottom
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tier of BoP market and Devergy aims to serve the customers which are on the a slightly upper tier of BoP
market compared to MGP. The choice of these targeted customers influencesthe choice of technology used
in the PV microgrid systems. MGP offers electricity at the pre-set time which could be used to electrify pre-
determined electrical appliances, such as two lamps and one mobile charger. This offer could be achieved
only by usingasimple PV microgridsystemwith an automatic pre-set time. By usingsimple PV microgrid, MGP
could reduce the cost of its technology and sell its services at the lowest price possible to its customers.
Nevertheless, MGP sacrifices the freedom of choices of the customers since they only have electricity for
limited appliances at a limited amount of time. This condition is different with Devergy model since the
company aims to serve the mid-upper tier of BoP. Devergy offers a freedom of choice for its customers to
decide what appliances they wantto use as well how much electricity they need. This offerleads to Devergy
to put more investments in its technology compared to MGP. Devergy uses a smart meter to control the
electricity use. Thissmart meterisusedto controlthe electricity quota on each of the customers’ house. When
the customers run out of quota, they could top-up the quota by paying a certain amount of credits through
the mobile money. Otherwise, the systems will be shut down by the company. Although Devergy offers much
flexible electricity uses, it could be concluded that the weekly fee of its service is higher than MGP’s service
fee.Itis because the company needsto invest more inthe technology, especially the automaticsmart meter
which needs to be installed in every customers’ house. Thus, it leaves 20% of the lower tier of BOP market
which could not be served by Devergy.

4.1.3 Barriers and other elements of business model
In this part, the several barriers which influence PV companies’ business are discussed. Firstly, the
significances of each of the barriers are presented, then elements of business model, which are used by the

PV companies to overcome those barriers are compared. Finally, the relation of the significances of each of
the barriers and the elements of business model could be concluded.

4.1.3.1 Infrastructure

Itis interesting on how PV companies experience the infrastructure barriers differently. Although all
the PV companies which have been interviewed operate mainly in rural areas, not all of them experience
difficulties in reaching its targeted customers. Figure 4.5 shows the infrastructure barriers experience by
different PV companies. From the figure, we could see that Mobisol is the only company which experiences
no difficulties in reaching its customers. The company explains that all the areas have good road and
communication infrastructures except during the rainy season. The different experiences on infrastructural
issues lead to the different choice of business models’ elements, especially on how the company reaches its
customers. Thus, the companies’ channel, key partners, and key resources are discussed to understand on
how each of the companies overcome infrastructural issues differently, as shown in Table 4.2.

FromTable 4.2, it could be concluded that the more significant the infrastructural issues, the more PV
companies rely on the third party to reach its customers. It is because the more difficult access to reach the
customers, the more costrequiredto serve the customers. All PV companies which focuson distribution, such
as SunSawang, SunTransfer, and SunnyMoney, do not sell its products directly to their end-users. These
companiesrely onthe existing salesinfrastructure such as local MFls and local entrepreneurs who could help
the companies sell and deliver the products to its end users. These MFIs and local entrepreneurs act as the
companies’ partners who operate based on commissions, or in the case of MFls; they earn profits from the
sales of the products. Most of these local entrepreneursorsales agents orsales representatives as well as the
local MFIs are located in the trading center or the village. They cover an area with a radius of 30 km or
approximately two hours travel. Inthisway, SunSawang, SunTransfer, and SunnyMoney are able toreach its
targeted end-users in rural areas without sacrificing high operational costs.

On the otherhand, the less significant the infrastructural issues, the fewer PV companiesrely on the
third parties to reach its customers. It means that the PV companies with low infrastructural issues tend to
have itsownresources to deliverits value proposition and its promises to the end-users. SELCO describesthat
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the company experiences infrastructural issues as moderately significant. Despite relying only on the
commission agents, the companyalsoinvests on Energy Service Centers which coverareas with aradius of 80
km as well as warehouses. The company sells its products through the commission agents and its own sales
forces. Devergy and MGP describe theinfrastructuralissuesas slightlysignificanttowards its business. Devergy
explainsthatits end-users could be reached by using local transportation orlocal bus. Also, MGP relies oniits
own branch offices which cover areas with a radius of 20 km to reach its customers. Since the operational
areas of MGP and Devergy are considered reachable by the companies, MGP and Devergy rely on its own
resources, such as the companies’ sales and marketingteam, as well as the third parties wh o operate based
on the commissions.

End-to-end
model

Mobisol
SELCO

Distributor
model

SunTransfer

Service
provider
model

Devergy
MGP

Infrastructure issues >

Insignificant Extremely significant

O insignificant O sightly significant |:| moderately significant = very significant .extreme\y significant

Figure 4.5. Infrastructural issues faced by PVCs

Table 4.2. Infrastructural barriers vs. elements of business model applied by PV companies

Name of Element of business model
Eem Y Channel Key partners Key resources
Mobisol * Mobishops Local sales agents * Mobishops
End-to-end commasononsed) | e . Mrabisr's sees force
model SELCO * SELCO's Sales force Commission agents * 49 ESCs
* Commission agents + 2 warehouses

* Sales representatives and local Sunsawang’s head office and team
technicians (commission based)

* Local networks of village leaders

Sales representatives
(commission based)

Distributor

model SunTransfer Retail: Local MFls Local MFls Suntransfer’s sales force
Local sales agents Local sales agents (commission SunnyMoney’s sales team
(commission based) based)

Devergy * Devergy’s sales force * Local transportation (bus) * Devergy’s sales & marketing
. * Local sales agents * Local sales agents and team
Service technicians (commission based) | ¢ Logisticsteam
provider * Warehouses & Regional hubs

model MGP MGP’s Sales & marketing Branch offices and branch offices

team team
= insignificant O sightly significant ] moderately significant [ very significant .extreme\y significant

Mobisol, which is the only company without infrastructural issues, has more flexibility on how the
company reaches its customers compared to other PV companies. Since the company does not have any
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difficulties inreachingits customers, Mobisol couldfocus on winning the competition by havinggood visibility
inthe community to earn the customers’ trusts. Mobisol couldeasily own dedicated shops, called Mobishops,
which are located close to the company’s targeted end-users. The company also owns regional branches as
well as establishes partnerships with local sales agents who operate based on commissions.

In summary, the more significant infrastructural barriers faced by PV companies, the more PVCs rely
on the third partiesto reach its end-usersto reduce operational costs. It also means the lowerinfrastructural
issues lead to the more flexibility that the PVCs have to reach its end-users. The flexibility of choices is
determined by how much investmentsthatthe PVCs willingto make inorder to reach its end-usersand win
ahead of the competitions in BOP market.

4.1.3.2 Investment

Figure 4.6 shows a plot of significances of investment barriers towards the companies’ business. In
general, all PV companies, which we have interviewed, describe that it is hard to secure investments and
grants for their business, especiallyin the early phase of the company. Furthermore, commercial loansare not
available forthese types of companies. Itis because the rural electrificationindustry and the BoP market are
not mature enough and have huge risks for new business. All the companies that we have interviewed relyon
donors, philanthropicfunding’s, and grants from the third parties. These third parties couldbe an institutions,
organization, or even a crowdfunding community who are interested in doing business on PV for rural
electrification atthe BOP market. All the companiesthat we have interviewed agree that they do not receive
funding from the third parties which have different vision and mission with them. While access to the
commercial loans s insufficient, Mobisol, SELCO, and SunTransfer have managed to secure some commerdial
loans. It is because, these companies could prove that they are financially healthy, for instance, in general,
these companies have agood cash flow as well as have been able to generate enough profit forthemselves.8

From thisresult, it could be concluded that the choice of business model cannot be derived from the
significances of investment barriers. All the companies are racing to secure as much fundingand investment
as possible from any resources they could possibly find.

End-to-end Mobisol
model SELCO
Distributor SunTransfer
model SunnyMoney
Service
provider
model
Investment issues >
Insignificant Extremely significant
M insignificant [ sightly significant ] moderately significant = very significant .extreme\y significant

Figure 4.6. Investment issues faced by PVCs

4.1.3.3 Financial

Figure 4.7 shows the significances of financial barriers face by different PV companies. From the figure,
we could see that majority of PV companies experience relatively high financial issues from its customers’
sides. It is because the main target of these companies is a group of people who live at the BoP and have
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limited financial accessor financial supports. However, MGP describes the financial issues as slightly significant
towards its business. It is because MGP could offer value proposition which is well-matched its customer’s
profile. From theinterview, MGP explains that the company offers electricity service at the same price or lower
than the consumption of kerosene at the same amount of time. This offer becomesvery attractive for those
who live even at the lower tier of BoP. Hence, this conditionincreases the “willingness to pay “and reduces
financial issues on the customers’ sides faced by MGP.

The different experienceson financial issues from the customers’ side could lead to different elements
of business modelappliedby the PV companies, especially the ways of companies collect its revenue streams.
Thus, the companies’ key partners, key activities, key resources and revenue streams are discussed to
understand on how each of the companies overcome financial issues on the customers’ side differently, as
shown in Table 4.3.

FromTable 4.3, we could conclude that the ways of PVCs collectits revenues are highly dependent on
the risks emerge from the financial issues on the customers’ side as well as its value proposition. For those
companies which offer products to the end-users, the more significant the financial issues, the more PV
companiestendto transferthe risks of payment defaulttothe third parties, such as banks or other financial
institutions. For those companies which provide electricity services to the end users, the risks of payment
default could not be transferred to the third parties. It means that those types of companies should be able
to take up the risks by themselves.

PV companies which transfer the risks of payment defaultare SELCO, SunTransfer, and SunnyMoney.
These companies receiveitsrevenuesin cash fromits third parties, such as banks and MFls. In this way, these
companiestransferthe risks of payment default to the third parties as well as enable the end-users to pay for
the PV systemsininstallments with an agreed interest rate at a certain amount of time. However, this type of
payment scheme could work if only the customers are aware of the bankingor installment systems and they
live nearby the banks, MFls, or other financial institutions where they could easily pay forthe systems. SELCO
could have experienced high payment defaults because the company relies 100% on its customers to make
the payment for the systemsto the banks. Although SELCO has transferred the risk of payment default to the
banks, a high payment default will affect the trust from the banks towards SELCO’s business model. Thus, it
important that SELCO makes sure that the end-users are able to pay back the systems to the banks.
SunTransferand SunnyMoney’s payment schemes could have lower risks of payment default than SELCO. Itis
because these companies have PAYG systems which are handled by the local MFIs (SunTansfer) and the local
sales agents (SunnyMoney) where the end-user could make the installments for their PV systems or top up
theirelectricity credits. If the end-users fail to pay the installments, theywill not have enough electricity credits
for their systems. Hence, the systems will go off.

However, there is an exception for SunSawang. Although the company possesses huge risks from the
financial issues on the customers’ side, SunSawang decided to providesolarloans forits customers which are
managed by the company itself. The revenue iscollectedonce ayear directlyby SunSawang’s team or through
the sales representatives in the villages. This scheme might be possible because the size of the company is
small enough compared to the other companies, such as SELCO, SunTransfer, and SunnyMoney. Thus,
SunSawang is willing to take risks on its financial issues.

From Figure 4.7, we could see that Mosbisol’s experience on the financial issuesis slightly lower than
most of PV companies interviewed for this research. From the interview, Mobisol describes its finandal
barriers as moderately significant. Thus, the companycollects its revenue directly fromthe customers. Mobisol
offers flexible three years installment which could be paid through PAYG scheme using mobile money. This
paymentscheme is only possible because Mobisol uses smart meter technologyinstalled on each of the SHSs.
The installments could be made wheneverthe customers have the money, ortheyrun out of electricity credits.
The meter is used to control the electricity usage of each of Mobisol’s customers. Thus, the company needs
to invest in the research and development team to develop such technology. Also, Mobis ol has established
partnerships with mobile networks to enable payment through mobile money.
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Another exception could be seen from Devergy. Although the company describes financial issues as
extremely significant towards its business, the company could not transfer the risks to the third party. It is
because of Devergy, as a utility company, offers electricity services as its value proposition. Devergy uses a
smart meter to control the electricity use and pre-paid mobile money for the payment systems. The smart
meteris usedto control the electricity quota on each of the customers’ house. When the customers run out
of quota, they could top-up the quota by paying a certain amount of credits through the mobile money.
Otherwise, the systems willbe shut down. In this way, Devergy reduces the risks of payment default from the
customers automatically. To enable this payment collection scheme, Devergy needs to invest in the smart
metertechnology as wellas the R&Dteam to work on the meter. The company also needs to collaborate with
mobile networks to enable subscription fee through mobile money. This condition is different with MGP’s
paymentscheme. As the company has lower risks of payment default than Devergy, MGP collectsits revenue
directly through the weekly collection. The end-users pay a fixed service fee for the electricity services
delivered by MGP. However, this direct collection model could work if only the company has quite low
infrastructural barriers. Itis because the barriers on the infrastructural aspects willinfluence the difficultiesto
reach the collection point as well as the cost required to collect the payment.
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Figure 4.7. Financial barriers faced by PVCs

In summary, the ways of PVCs collectits revenues are highly dependent on the risks emerge from the
financial issues on the customers’ side as well as its value proposition. For those companies which offer
products to the end-users, the higherrisks of a paymentdefault or, the more significant the financial issues,
the more PV companies tend to transfer the risks of payment default to the third parties, such as banks or
otherfinancial institutions.Onthe otherhand, those companies which provide electricityservices to the end-
users, the risks of paymentdefault could not be transferred to the third parties. It meansthat those types of
companiesshould be able to take up the risks by themselves. Besides, there are otherfactors which influence
the choice and the success of the payment scheme employed by PVCs. Based on this study, it could be
concluded that factors such as the size of the company, infrastructural barriers, technological investments,
the location of the banks, and the behavior of the customers it selves. Table 4.4 shows how different
companies determine the ways of its payment or revenue collection from the risks which might influence their
business as well as the factors which influence the success of payment or revenue collection applied by PV
companies.
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Table 4.3. Financial barriers vs. elements of business model applied by PV companies

Element of business model

Name of
company
Mobisol
End-to-end
model
Distributor
model SunTransfer
Service
provider
model
MGP

Key partners Key activities Key resources Revenue
streams/model
Mobile network Financial planning R&D team PAYG or pay-to-own
operators on 3 years installment
directly to Mobisol
30 financial institutions 3-5 payment plan
through partnering
banks (solar loans)
Sales representatives and | Payment collection 5 years payment plan
local technicians collected yearly
(solar loans)
Local MFls Payment collection Product sales in cash
from MFls
* Local sales agents Payment collection Product sales in cash
+ FINCOOP from FINCOOP
Mobile network operator R&D team Subscription fee
through Mobile
money
Joint liability group Payment collection Collection team Weekly service fee

. insignificant

O sightly significant

O moderately significant O very significant

.extremely significant

Table 4.4. Payment or revenue collection derived from barriers significances and factors which influence its success

Barriers
significancies

End-to-end
model
or Distributor
model
Moderately
significant
Service
provider "
model Slightly
significant

Payment or revenue collection Name of Factors influencing success of payment
method company or revenue collection
The end users pay the installment | SELCO * The distance of the banks with the
through banks partners at agreed end-users (the location of the banks)
interest rate at certain amount of * Customers’ awareness of banking and
time installment systems
* Customers behaviour to pay the
installment on time
The end-users pay installments to | SunTransfer | « The companies’ third parties are
the companies’ partners (local SunnyMoney equipped with PAYG devices
MFI or sales agents) through PAYG * A meter is available on the SHS to
systems control the electricity credits
Solar loans which is collected SunSawang | The size of the company (small
directly by the company company)
The end-users pay directly to the Mobisol A PAYG and smart meter are available on
company through PAYG scheme the SHSs to control the electricity usages
or credits

Flexible and pre-paid Devergy Smart meter technology
subcription/service fee through
PAYG scheme using mobile money
Fixed service fee collected MGP Low infrastructural barriers

through weekly direct collection

| insignificant

4.1.3.4 Human resources

O sightly significant

] moderately significant [ very significant

.extremely significant

Based on the result of our interview, it could be concluded that all PV companies experience the
barriers on finding good human resources for the companies differently. Figure 4.8 shows a plot of
significances of issues on human resources towards the companies’ business. From the figure, we could see
that SunTransferisthe only PV Company which has an adequate amount of skilled and trained people to hire
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by the company. While other PV companies’ experiences on finding a good source of qualified human
resourcesvary a lot, these PV companies which experienceissues on human resources aspects agree that it s
rather hard to find trained and qualified people inthe country where the companies operate the business. It
is because there is limited access to education as well as a lack of well-educated role modelin the country.
This condition leadsto limited well-trained and well-educated candidates to match with these PV companies
qualification, especially at the managerial level. However, it is easier to find people to work for local
technicians’ position.

Although these PV companies experience the issues related to human resources differently, these
companiesagree thatitisimportantto have continuoustraining fortheiremployees when these companies
see there is a lack of qualified candidates to work in these companies. Mobisol even has its own training
institutes called Mobisol Akademie to make sure that all of its employees and its partners, such as local
technicians and local salesagents who operate based on commission, are equipped withadequate knowledge
and training fromthe company. Devergy and Mobisol explain that another way to overcomethe issues related
to lack of skilled human resources is to increase the pool of talents or candidates for each of the positions
available inthe company. Nevertheless, SunnyMoney describes that despite training from the company, there
are thingsthat are impossible to be done in the country, where the company operatesits business, because
of the issuesrelated to human resources, such as manufacturing process. Thus, much company producesits
products abroad because manufacturing the products locally is merely impossible.

In summary, there is no pattern which can be drawnto derive abusiness model fromthe barrierson
human resources aspects. From this study, it could be concluded that there are several ways to overcome
issues related to human resources. Firstly, adequate and continuous training need to be prepared by PV
companies. Secondly, the company needs to increase the number of candidates for each of the positions in
the company. Lastly, for things that are impossible to be done locally, itis better to have them done by the
third party even if they are located abroad.

End-to-end .
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Figure 4.8. Human resources issues faced by PVCs

4.1.3.5 Technical

Figure 4.9 shows the differences of the significances of technical issues faced by PV companies which
focus on the rural energy market. From the figure, we could see that the technical issues faced by the PV
companiesvary alot. Devergy and SunSawang are the companies which describe thatthe technical issuesare
insignificant towards its business, while other companies show slightly higher remarks.
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Figure 4.9. Technical issues faced by PVCs

Table 4.5. Technical barriers vs elements of business model applied by PV companies

Element of business model
Name of company —
Key partners Key activities Key resources
Mobisol * Foreign manufacturing companies * Products design * QAteam
End-to-end * Lighting global certification * Importation * R&D team
* QC/QA
model ac/a,
SELCO * International R&D instituties R&D * R&D team
* Universities * QAteam
* Local companies * Incubation labs
Sunsawang Local and foreign PV manufacturing companies | Importation and QA
Distributor and suppliers
model SunTransfer * Solar association Importation
* Foreign PV manufacturing
companies/suppliers
SunnyMoney + Lighting africa Importation
* Foreign manufacturing companies/suppliers
Devergy * Local and foreign PV manufacturing * Products design R&D team
. companies or suppliers * Importation
Serfrlce * QA partnering company
provider
| MGP 80% local and 20% foreign PV manufacturing * Importation * Mobile apps
mode companies or suppliers * QC * QCteam

O insignificant O sightly significant | moderately significant [ very significant .extremely significant

According to the interview results, all the companies which operate in Africa, such as Mobisol,
SunTransfer, SunnyMoney, and Devergy, face similar technical issues which are the lack of standardizationof
PV products from the national government. Thus, alot of cheap and low-quality PV products which are sold in
the markets without controlfrom the government. This condition couldbe a problem for the companies which
sell PV products to its customers, such as Mobisol, SunnyMoney, and SunTransfer. From Table 4.5 we could
see that these three companiesrely on the third party such as Lighting Africa, Lighting global, and local solar
association to overcome these difficulties. Mobisol, which designs and produces its own PV brand, the
company obtainsindustrial certification from the Lighting Globalin orderto show that the company only sells
good quality products. SunTransfer and SunnyMoney which apply distributor business model rely on other
organization to choose the products that the companies sell in the market. SunnyMoney only sells products
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which are certified by Lighting Africa, while SunTransfer only sells PV products which certified by the Solar
Associationinthe country where the company operatesits business. On the other hand, the issues related to
the certificationand the standardization of PV products do not affect Devergy’s business. Itis because Devergy
sells electricity, not the products. Thus, the company focuses on providing reliabl e electricity services to its
customers. This reliable electricity services could be done by using good quality PV products. Since Devergy
designs and partly producesits own systems, the company could make sure the quality of its systems. Hence,
the technical issues related to the lack of standardization from the government is no longer an issue for the
company.

SELCO and MGP show higherremarks onthe technicalissuescompared to other companies. However,
according to our interview, this high remark on the technical issues are caused by external forces and one-
time issues. SELCO explains that the company could not expand its business quickly becausethere is alack of
innovation from current PV and otherelectrical appliances’ manufacturers. SELCO describe s that most of the
current electrical appliances do not fit with PV requirements. The company describes that current electrical
appliances are not efficient enough to be powered by PV systems. Hence, it wastes of money. Thus, SELCO
faces difficulties on developing its customer segments because there are only limited options on supporting
electrical appliances which are available in the market. Thus, the company works together with the
universities, local companies, and other R&D institutes to stimulate and accelerate the innovation for
appliances which are suitable for PV products.

MGP, justlike Devergy,the technical issues, which are faced by the utilitycompanies, are ideally quite
insignificant. However, in the case MGP, where the company uses a direct payment collection, the technical
issuesrelatedto the payment default could be higher comparedto Devergy, where the companyrelies on the
automaticsystems. MGP describes thatthe company usedto face a one-time technical accident which could
not be repeated. The company faced a payment default because there was a lack of control and project
management. Thus, MGP develops a mobile application and arrange a quality control team to go to the
villages and make sure there is no technical issues happen on the field.

Technical issues which are faced by PV companies which we have beeninterviewed happened due to
various reasons. Thus, each of the companies overcome those barriers with different solutions which are

tailored to specific technical barriers. From Table 4.5, it could be seen that there is no general correlation
which can be drawn from the technical barriers faced by PV companies with the business model used by these

companies to overcome technical issues which influence its business.

4.1.3.6 Marketdemand

Market demandis one of the importantissues faces by PV companies which operate atthe rural and
BOP market. It is because not all people who live at the BoP could afford the high up-front cost of PV
technology. Despite a good business or revenue model, a proper education and socialization are required in
orderto stimulate demand for PV technology at the BoP market. Based on our interview with PV companies,
there are several reasons which influence the market demand at the BoP market. Firstly, although the
technology could be paid through flexible installment, the amount of money which the villagers need to pay
foraPVtechnologyisstillslightlyhigher than theamount of money they pay for kerosene for the same amount
of time. Thus, a proper education is important to switch the villagers’ mindset. Secondly, in some countries,
there are PV technologies which are sold at a very low price. However, the quality of these types of PV
technology is very low. Furthermore, there are several government programs which give the PV systems for
free. However, these programs are often followed without adequate after sales services and maintenance.
The low-quality PV products and the failure of government programs to introduce PV technology to the
villagers could lead to disappointment of the users and mistrusts of the potential PV users. Thus, the use of
good quality products followed by a proper socialization, marketing activities, and adequate after-sales
services are essential to earn back trusts from the community as well as to stimulate the demand for PV
technology.

Figure 4.10 shows the significances of market demand barriers face by different PV companies. From
the figure, it could be concluded that each of the companies experiences difficulties on stimulating market
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demand at the BOP market differently. The reasons behind this variation could depend on three factors.
Firstly, the awareness of the people in the country where the PV companies operate its business about PV
technology. Secondly, the previous or existing PV programs from the government which play an important
roleinincreasingawareness of PV technology in the community. Thirdly, the value proposition offered by PV
companies.

SunSawangis the only company which describes barriers on market demand as insignificant towards
its business. It is because the government of Thailand had invested a lot for donor-driven PV project before
SunSawang began its operations in 2012. The company describes that their targeted customers have been
exposedto large solarhome systems fromthe Thailand’s government’s program since 2004. Thus, the lack of
awareness of the technology from the users’ side is no longer an issue for SunSawang.

From Table 4.6, it could be concluded that the more significantthe market demand barriers, the more
key partners and resources involve helping the company to stimulate demand in the companies’ targeted
customers. SunSawang which describes market demand barriers as insignificant reliesonly on the local people
in the villages such as sales representatives or local technicians as well as the village leader to stimulate the
demand for PV technology and promote its products. Mobisol and SELCO deem their experiences on the
barriers related to market demand are slightly higher than SunSawang. Thus, these PV companies not only
rely on its sales agents who operate based on commissions but also rely on its own resources. Mobisol aims
to earn trusts from the villagers by having dedicated local shops called Mobishops. In the Mobishops there is
always afull-timesalespersonwhois responsible for promoting and stimulating demand for Mobisol products.
SELCO relies on the ESC managers and its team who are responsible for all the company’s operational
activities. SunnyMoney and SunTransfer describe the barriers on market de mand are extremely significant.
Thus, these companiesrely on bothits partnerships with otherorganization, institutions or trusted peoplein
the villages as well as its own resources. SunTransfer relies on the network of local MFIs which these MFls
have many experiencesin promoting productsin the rural energy market. Together with Suntransfer’s team,
the local MFIs help the company to promotethe products and earn trusts from the people through community
gatherings, local events, and during the market days. The company relies on other organizations such as
Lighting Africa and Lighting Global help to promote solar energy in general. SunnyMoney stimulates the
demand forits products through several channels such as community meetings, school programs, and its own
marketing activities. Thus, the company relies on its partnerships with the local schools, the local respected
people such asvillage leader, the ministry of education, marketing firms, and other NGOs to help the company
increase the demand for PV products in general as well as SunnyMoney products.
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Figure 4.10. Market demand issues faced by PVCs
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Despite selling PV technologies, Devergy and MPG focus on selling the electricity in an exchange of
service fee. People in the villages are already aware of electricity. However, there is limited access to
electricity, especiallyin rural areas. Often, they could not afford to have electricity although they live nearby
the national grid due to high up-front installation costs. Hence, the demand for electricity is already on the
market yet it depends on how much the electricity costs. In the case of independent utility companies, such
as Devergy and MGP, it depends on the value propositions. MGP experiences lower difficulties on the market
demand issues than Devergy. It is because MGP could sell its electricity services at the same price as the
subsidized kerosene while Devergy sellsits services at a slightly higher price than the price of kerosene. Thus,
there are still some group of people who hesitate to use Devergy’s services. Devergy relies on both its own
resources and its partners to promote Devergy’s services around the country. The company conducts road
shows throughout the regions to attract new customers. Devergy also relies on the local sales agents or
technicians to promote its services based on commissions. This conditionis very different compared to MGP
which rely only onits own resources to attract new customers. The company only relies on the presence of its
branch offices nearby the villages and its sales and marketing team to create the demand for its services.

In conclusion, different elements of business model could be derived from the barriers on market
demand faced by PV companies. Based on this study, it could be concluded that the more significant the
market demand barriers, the more key partners and resources involve helping the company to stimulate
demand in the companies’ targeted customers.

Table 4.6. Market demand barriers vs. elements of business model applied by PV companies

Name of Element of business model
company Channel Key partners Key resources

Mobisol Moaobishops Local sales agents * Mobishops

Telesales (commission based) * Mobisol’s sales and marketing
End-to-end team
model SELCO SELCO’s Sales force Commission agents » ESC managers

Commission agents * Sales and marketing team

Sunsawang Sales representatives and * Sales representatives and local Sunsawang’s head office and team
local technicians technicians (commission based)
(commission based) * Local networks of village

Distributor Sunsawang’s head office leaders
model
Local MFI networks * Lighting Africa Suntransfer’s sales force
» Lighting Global
* Local MFIs
SunnyMoney’s sales team * Ministry of education SunnyMoney’s sales team
School programs * Local schools
Community meetings * Local marketing firm
program * NGOs
Service Devergy’s sales force * Local sales agents and * Devergy’s sales & marketing team
provider through roadshows technicians (commission based)
model Local sales agents

MGP MGP’s sales & marketing Branch offices and branch offices
team team
MGP’s branch office

A insignificant [ sightly significant Dmoderate\y significant = very significant .extreme\y significant
4.1.3.7 Social, behavioral, cultural

Figure 4.11 shows the significances of social, behavioral, and cultural barriers face by different PV
companies. Fromthe figure, itcould be concluded that the barriers related to social, behavioral, and cultural
aspects are moderately low, except for SELCO. SELCO deems the barriers one these aspects as extremely
significant. Basedon ourinterview with SELCO, the company explains that SELCO aims to serve the customers
who are indifferentlevel of poverty. It means thatthe company tries to serve bigger customer segment than

other PV companiesinindiain orderto developits business aswell as to win the competitioninthe market.
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This group of customers has huge variations in occupations,income, as well as norms and culture. Thus, SELCO
needs to fulfill the different needs of these customers. To achieve that goal, SELCO relies on heavily onlocal
talents and its own resources in the form of ESCs as well as its employees to do most of the operational
activities from marketing, demonstration, sales, installation, maintenance and services. In this way, SELCO
aims to grab attention and trusts from new customers from a different level of poverty and expand its

business.
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Figure 4.11. Social, behavioral, and cultural issues faced by PVCs
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Table 4.7. Social, behavioral, and cultural barriers vs elements of business model applied by PV companies

Name of Element of business model
company Customer relationships Key partners Key activities Key resources
Mobisol * Dedicated customer care Local sales agents and local Installation & services | * Mobisol’s services
* Customer hotline technicians (commission based) team
End-to-end
model ESCs Marketing, * Local talents for
demonstration, sales, SELCO’s team
installation,
maintenance, and
services
Sunsawang Sales representatives and * Local government Installation team
L. local technicians * Sales representatives and local
Distributor (commission based) technicians (commission based)
model * Local networks of village leaders
SunTransfer * Company’s contact Local MFIs Installation and Suntransfer’s services
*  MFI networks services team
SunnyMoney * Call center * Teachers from local schools Installation and * SunnyMoney’s
* Dedicated sales team for * Village leaders services sales team
local agents * NGOs * Centralized service
team in HQ
Devergy * Devergy’s call center Local sales agents and technicians Maintenances and Devergy customer
* Devergy smart meter (commission based) services care team
Service
i MGP . customers supports urvey . ranch offices
provider 24/7 s MGP branch off
model Maintenance and » Sales and
services marketing team
* Installation &
services team

.extremely significant

. insignificant

O sightly significant

|:| moderately significant O very significant

.extreme\y significant

65



Table 4.7 shows that for those PV companies who sell PV technologies as its value proposition, the
more significant social, behavioral, and cultural issues, the more these PV companies tend to do all the
operational activities by themselves, such as SELCO. Mobisol, SunTransfer, and SunnyMoney describe the
barriers related to social, behavioral, and cultural aspects as moderatelysignificant. These companies tend to
rely onits partners such as local sales agents, localtechnicians,and local MFIsto promote the prod ucts as well
as to earnthe customers’ trusts while the companies still provideits customer care or call center which could
be reached easily by the end-users. These companies agree that small repair, which couldbe done locally, will
be done by the local technicians in the village, sometimes with guidance from the company’s customer care
or call center. A huge repair could be done in two ways. SunnyMoney has a centralized repair centerin its
head office. Hence, broken systems or parts could be sent back to its head office to be repaired. Onthe other
hand, SunTransferand Mobisol send theirtechnicians wheneverthere is a huge repairneeded inthe villages.

SunSawangis the only PV Company which sells PV technologies as its value proposition and describes
the barriers related to social, behavioral, and cultural aspects as slightly significant. Thus, the company mostly
reliesonits third party forthe operational activities except forthe installation. SunSawang relies on the sales
representatives, the village leader and local government to promote the products and earn the customers’
trusts. The company alsorelies on the local technicians to do the maintenanceand services. This scheme only
can be done because SunSawang has a robust and good relationship with peoplein the villages since the
company used to be an NGO which works closely with rural electrification projects. Thus, the company has
earned the trusts from the people in the village at the very beginning of its operations.

PV companies which employed a service provider business model have a slightly different pattem
since these types of companies own the systems. These PV companies are responsible for the services and
maintenance of the systems for a lifetime. Thus, although Devergy and MGP describe the issues related to
social, behavioral and cultural aspects as slightly significant, these companies need to handle the service and
the maintenance by themselves. Although Devergy seemsto rely on the third party for its maintenance and
services, the company also has its own smart meter to control the systems from its head office. Thus,
whenever there is something happen to the system, Devergy’s technicians will be instantly informed.

Insummary, aspecificbusiness model could be derived fromthe barriers related to Social, behavioral,
and cultural aspects faced by PV companies. For those PV companies who sell PV technologies as its value
proposition, the more significant social, behavioral, and cultural issues, the more these PV companies tend to
do all the operational activities by themselves. On the other hand, companies which offer services as its value
proposition tend to handle at least the services and the maintenance by themselves since the ownership of
the systems remains to the companyfor a lifetime. Thus, these types of company are responsible for making
the systems work properly in order to provide reliable electricity services to its customers.

4.1.3.8 Governmental/institutional

Figure 4.12 shows a plot of significances of barriers related to the government orinstitutional aspects
towards the companies’ business. In general, the majority of PV companies, that we have interviewed,
describe thatthe significances of the issueson governmental orinstitutional aspectsare quite high, except for
SunSawang. SunSawang explains that the company does not receive any benefits from the government
because currently there is a lack of supporting policies for social enterprises and for the renewable energy
companies which operate in the rural energy market or at the BOP market. Despite the lack of supporting
policies, SunSawang considers this type of barriers does not have any influences in the company’sbusiness. It
is because the size of the company which is still not big enough even to enjoy small benefits from the
supporting policies. The company also does not involve in any lobbying activities since SunSawang explains
that those kinds of activities are not their field of expertise.

For othercompanies, thebarriers on the government or the institutional aspectsare considered quite
significant. All of these companies experience the lack of supporting policies towards renewable energy
companies which operate inthe rural energy market witha BOP as itstargeted customers. These companies
also explain that they experience the change of regulations which happened quite often. The change in the
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regulations could influence the companies’ business since they need to adapt to the new policies or
regulations.

There are several ways which the PV companies have done in order to overcome barriers on the
governmental or institutional aspects. Several companies involved in direct lobbying activities, such as
SunnyMoney and SELCO. SELCO even develops adedicated teamtowork closely with the government. Other
companiestendtorelyon the organizations which activelypromote PV for rural electrification such as Lighting
Africa, Lighting global, Global Off-Grid Lighting Association, the World Bank and other solar association which
exists in the country where the PV companies operate its business.

End-to-end .
model Mobisol SELCO
Distributor SunSawang
model
Service
provider MGP
model
Governmental/Institutional >
issues
Insignificant Extremely significant
[ insignificant [ sightly significant ] moderately significant [ very significant .extremely significant

Figure 4.12. Governmental or Institutional issues faced by PVCs

From thisresult, it could be concluded that the choice of business model cannot be derived from the
significances of governmental or institutional barriers. As a business unit, the PV companies try to get or to

push the governmentto establish regulationsor policiesin favor of their companies, in this case is PV forrural
electrification.

4.1.3.9 Network/partnerships

It is interesting on how PV companies experience the barriers related to networks or partnerships
differently. Although all the PV companies which have beeninterviewed operate in the same field, not all of
them experience problems with establishing partnerships withother companies, institutionsor organizations.
Figure 4.13 shows a plot of significances of barriers on establishing networks or partnerships which might
influence the companies’ business. From the figure, we could see that SunSawang is the only PV Company
which does not face any difficulties in establishing networks or partnerships with other key stakeholders.
Based on our interview with SunSawang, the company describes that all the key stakeholders or partners
which are required to operate its business are very supportive. SunSawang’s experiences as an NGO which
focus on rural electrification for seven years before the company was established could be the mainreason
behind strong networks and partnerships amongst the key stakeholders.

Despite the differenceson the difficulties that the PV companies face to establish strongnetworks and
partnerships with other institutions or organizations. All of PV companies agree that it is essential to have
good partnerships withother stakeholders who could help the businessto grow. Hence, itisimportant to have
partners who have the same goals and understand the behavior of rural electrification business, especially at
the BOP market. There are no specificelements of business models which could be derived from the barriers
on the networkingand partnerships aspects. Nevertheless, the choice of companies’ value proposition could
influence the key partnerships required to help the business to grow.
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Figure 4.13 Networks/partnerships issues faced by PVCs

4.1.3.10Environmental

Based on our interviewswith PV companies inthe previous section, the barriers on the environmental
aspects vary on each of the companies. However, in general, the environmental issues faced by the PV
companies are moderately insignificant, except for SunnyMoney which describe the environmental issues as
extremely significant, as shown in Figure 4.14. Thus, the company develops and owns its own recycling
companyinthe country where the company operatesits business. In thisway, itis easierto control the issues
related to environmental aspects since the company is responsible for the whole recycling process.

End-to-end
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Distributor

model SunSawang SunTransfer

Service Devergy

provider
model MGP
environmental issues >
Insignificant Extremely significant
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Figure 4.14. Environmental issues faced by PVCs

Other companies which describe the environmental issues as moderately significant are Mobisol and
SunTransfer. These companies explain that they only sell low voltage and well-sealed products. Currently,
these companiesare responsible for the collection of broken and faulty products from the customers. Mobisol
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and SunTransfer explain that the number of broken or faulty products are still insignificant. Thus, these
companiesstill collectthese faulty partsin the warehouses. Inthe future, these companies are lookingfora
long-term partnership with arecyclingcompany which will be responsible for recycling these broken parts.

The rest of PV companies which we have interviewed described the environmental issues as
insignificant. It is because these companies have agreed with the manufacturers to take out and recycle any
broken and faulty products from the very beginning. Thus, these companies do not face any environmental
issues since these issues are beyond their scope of operations.

In conclusion, different elements of business model could be derived from the barriers related to the
environmental issues. The more significant the environmental issues faced by the company, the more
responsible the company towards these issues, For instance, SunnyMoney which owns its own recycling
company.

4.2 Initial framework: linkage between barriers to the adoption of PV electrification in the
rural energy market and business model employed by the PVCs

In this part, we summarize the results obtained from the cross cases analysisin the previous chapter.
The main goal of this chapter is to understand how the characteristics of business model employed by PVCs
can be derived fromthe barriers faced by PVCs which focus on the BoP and rural energy market. Based on our
analysisin the previous chapter, apparently, notall elements of business models employed by PVCs could be
directly derived from the level of barriers faced by the PVCs on doing the business.

From Figure 4.1, 4.2, 4.3 and Figure 4.4 in the previous section, we could see that the choice of value
propositions and customer segmentation are derived independently from the level of barriers faced by the
PVCs in the rural energy market. In fact, several barriers emerge due to the choice of specific customer
segments and value proposition. On Figure 4.4, we could conclude that the choice of customersegmentation
will influence the choice of technology or services the companyoffered to the customers.Hence, itinfluences
the value proposition. From Figure 4.1, 4.2, and 4.3, we could see that the choice of value proposition
influences other elements of business model such as key activities, revenue model, and the cost structure.
Thus, itcould be concluded that the several elements of business model are strongly influenced by choice of
PVCs’ customer’s segmentation and its value propositions. Itis because the choice of customer’s segmentation
and value propositions will lead to several barriers faced by the PVCs.

Figure 4.15 shows the initial framework developed from this study which explains the linkage between
the levelbarriers to the adoption of PV electrification in the rural energy market and characteristics of business
model derived from the level of barriers faced by the PVCs. From this figure, it could be seen there are ten
barriers which were derived from the literature earlierin Chapter 2. Fromthose ten barriers, only five of them
influencethe choice of businessmodel’s elements employed by PVCs. These barriers are (1) infrastructure, (2)
financial, (3) market demand, (4) social, behavioral, and cultural, as well as (5) environmental. The level of
these barriers will influence the elements of business models employed by the PVCs, such as the key
partnerships, key activities, key resources, customer relationships, channels, and revenue streams. Several
factors also playimportantrolesin influencing the choice of elements of business models which derived from
the levels of financial barriers. These factors are (1) the size of the company, (2) infrastructural barriers, (3)
technological investments, (4) the locationof the third parties, and (5) the behavior of the customers it selves.

From the same figure, we could also see that several elements of business model could not be derived
from the level of barriers faced by the PVCs in the rural energy market. The difficulties on several barriers
faced by the PVCs, such as barriers to (1) investments, (2) human resources, (3) governmental/institutional
aspects, and (4) networks or partnerships, do not lead to specific elements of business model employed by
the PVCs. Allof the PVCs haveageneral solution for each of those barriers regardless of its level of significances
towards its business. For instance, despite the variation on the difficulties of finding the investment, all the
PVCs do not have specific ways other than having the third parties for its partners on investments, donors,
loans, and grants. On the human resources issues, all the PVCs describe that it is important to equip the
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employees with enough knowledge and skills through extensive and continuous training. Also, itisimportant
that the company need to increase the pool of candidates for a certain position and hire good third party
whenever there are things which are impossible to be done by the companies themselves. Furthermore, in
the government orinstitutional aspects, all the PVCs strongly believe that the only solutionisto do director
indirect lobbying activities to push the government to develop policies or regulations in favor of the PVCs’
business. Finally, on the issues related to the networks and partnerships, all the PVCs explain that it is
important to have right partners in doing its business. Thus, having several criteria for choosing the right
partners is the only solution to overcome issues in the networks and partnerships aspects.

On the technical barriers, there is no general correlation which could be drawn in order to develop
elements of business models. Based on our analysis in the previous chapter, each of PVCs face different
technical barriers which could be influenced by different reasons, such as lack of innovation, lack of
standardization of PV productsin the country, and lack of project management. Each of these issuesleadsto
specificelementsof a business model which are tailoredbased on the PVCs’ needs. Thus, it could be conduded
that each of the technical barriers will lead to specific elements of business model.

Finally, the choice of elements of business models employed by the PVCs will eventually influence the
cost required to operate the PVC’'s business. The detail of the framework’s usage is explained furtherin the
Appendices.
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Figure 4.15. Initial framework: The linkage between the level barriers to the adoption of PV electrification in the rural energy market and characteristics of business model employed by PVCs
derived from the barriers faced by PVCs which focus on the BOP and rural energy market
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5 CHAPTER 5: Off-grid PV Market in Sumba Island, Indonesia

5.1 Overview of Sumba Island

Sumbais an island whichislocatedinthe eastern part of The Indonesian Archipelago. The total area of
the island is 11,052 km?which are about one-fourth of the size of The Netherlands (International, 2010).
Sumba Island is a part of East Nusa Tenggara Province (Nusa Tenggara Timur or NTT). As it can be seenin
Figure 5.1, Sumbalslandis divided into four regencies (Kabupaten) which are West Sumba, Southwest Sumba,
Central Sumba, and East Sumba. The largesttown on the island is Waingapu, which is the capital city of East
Sumba region.

Ingeneral, Sumbalsland has adry climate. The dry season could last up to eight months while the rainy
season only lasts forfourto five months (International, Energi, & Angels, 2017). The western part of the island
is more fertile and more heavily populated than the eastern region. Southwest Sumba is the most densely
populated district which ishome to about 312,510 people livinginan areaof 1,447 km?. On the contrary, East
Sumbais the largest district with its most sparse population. It consists of about 245,260 peopleinan area of
7,000 km? (33 people persquare kilometer). The island has a total population about 750,000 inhabitants who
liveina highly stratified society based on castes. SumbaIsland has 44 subdistricts (International etal., 2017)
and 433 villages (PLN, 2017) with a typical village which consist of 1,000-2,000 residents (International etal.,
2017).

Ingeneral, the roads which connect the eastern and the western part of SumbaIslandis good. However,
village access roads are often found with loose stones and potholes. Not all roads are paved, and sometimes
the roads only paved with stonesand sand. A four-wheel drive carisrequiredto access some of the villages.
In the rainy season, these types of roads could not be easily accessible. According to Kantor Pekerjaan Umum
(PU) or the local publicworks office, 40% of roads in Sumbalsland is badly damaged, and roads between sub-
villages are generally not paved (International et al., 2017)
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Figure 5.1. Map of Sumba Island (International, 2010)

5.1.1 Socioeconomic aspect of Sumba Island
Sumbaisone of the poorest regions in Indonesia. In 2014, the Human Development Index (HDI), which
is the indicator of life expectancy, education, and income per capita, for NTT was ranked on 31%t out of 34
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provincesinIndonesia. AllSumbadistrictsscore below the provincial average with the best performing district
was East Sumba, and the worst performingdistricts were Central and Southwest Sumba (International etal.,
2017). Poverty is also widespread in Sumba Island. Badan Pusat Statistik (BPS) or The Central Agency on
Statistics recorded that in 2010, about 34% of Sumba’s population is poor and approximately 28% of its
inhabitants live below the poverty line who earn less than a dollar a day (BPS, 2014).

People wholive inthe rural village tend to live together as one big family under one roof. One house
could consist of six to twelve members of the family. It usually consists of afather, amother, and four children
or a father, two mothers, a grandmother and a grandfather, and several children. The majority of the rural
communities work in the agricultural sector. They rely on monoculture agriculture which leads to high risks
because it creates additional poverty once the harvestfails (Ritter, 2011). The income of a traditional village
householdis highly dependent on the harvest season which happensto be up to fourtimesayear. About 80%
of the harvestis sold, and 20% are self-consumed. They earn about EUR 25 to EUR 42 per harvest (Ritter,
2011). In Kataka village, the majority of the villagers are highly dependent on corn harvest. However, instead
of selling the harvest to earn some profit, the villagers use the harvest to sustain the living during the dry
season. Itis because the price of the cornis very low, which is about 0.20 EUR / kg of corn.

Livestockis also an essential part of life on Sumba Island. The livestock has more than economicvalue,
which represents the owners’ wealth and social status. Furthermore, the animals could be used for cultural
rituals such as weddings and funeralswhich demand the slaughterand exchange of the animals (International
etal., 2017). Some of wealthiervillagers wholive in rural areas could own more livestock such as goats, pigs,
and chickens. Pigs are highlyvalued comparedto otheranimals, even to the cattle. A small piglet could be sold
as much as 36 EUR, and the big one could be sold as much as 360 EUR. In contrast, a goat could be sold as
much as 100 EUR during the peak season, such as during the Muslim festive.

The villagers have cash in a limited amount of time due to fluctuating and unstable income which
depends on the harvest time and the sales of handicrafts, such as traditional woven sarong and grass mats,
and live stocks. Thus, the microcredit scheme faces severe challenges because of low repayment rate in the
rural communities (Ritter, 2011). In fact, there is no microcredit scheme available in Kadahang and Kataka for
the villagers. Despite the economic conditions, a big share of the economic power is spent on traditional
ceremonies and several things to show social statuses, such as a mobile phone and a satellite dish (Ritter,
2011). It means that some poor people can own a mobile phone although they could not afford their living.
Accordingto the previous research, about 50% of Sumba’s households have telecom expenditure, and about
20% of people who live in rural locations seem to have a mobile phone (International et al., 2017).

Many of the villagers in Sumba do their transaction based on the mixed cash-barter economy,
especiallythose wholive inisolatedareas (Internationaletal., 2017). Forinstance, the service to mill 10 liters
of corn could be paid with one or two liters of it, the payment of agricultural labor or otherservices could be
made using rice or maize. Otherexamples of exchange ratesin Sumba are the following (International et al.,,
2017):

e 1 pig (4 months) =200 kg sweet potatoes / 200kg rice / 10 medium size chickens
e 100kg maize =1 breeding hen + 10 chicks
e 1 barof soap =1 coconut

5.1.2 Electricity access in Sumba Island

Sumballsland has only two main grid systems which are located in Waikabubak, West Sumba district,
and Waingapu, East Sumba district. The peak load of Waikabubak and Waingapu systems is about 7.65 MW
and 7.60 MW which 25% of Waikaubak system and 11% of Waingapu system come from on-grid centralized
renewable energy power plants (PLN, 2017). Currently, these east and west main grid systems are not
interconnected yet. Due to this limited number of capacity generation and infrastructure, the electrical
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connectioninSumbalslandis quite unreliable, and blackouts often occur, even inabigcity such as Waingapu
or Tambolaka.

The electrification ratioin Sumbalsland has beenincreased in the past five years from about 24.5% in
2010 toabout43% 2015 in which 55% of the share suppliedby renewable energy resources (Hivos, 2015). The
increased on electrification ratio is achieved through Sumba Iconic Island program, which involves several
stakeholders to make the electricity access available in Sumba Island, especially in remote and rural areas
through centralized off-grid, individual off-grid systems, or on-grid power plants.

Despite the progress on electrification ratio, there are still about 238 out of 433 villages which do not
have electricity access (PLN, 2017). It is because some of these villages are located in the remote areas and
several challenges related to the land acquisitions as well as the lack of potential customers which affect PLN's
decisionto extend the grid to those areas. Furthermore, thereare also some people who live closetothe grid
whichis notconnectedto the grid because of the issues related to highinitial connectionfee, which cost about
EUR 30 for the smallest connection (450 VA). Thus, affordable and reliable off-grid systems are considered
more suitable forthesetypes of customers, especially thosewho livein rural areas and faraway from the grid.

Inrural areas, most of the villagers do not see the electricityaccess as the primary needs. They seethe
access to clean and reliable electricity as secondary needs or even a luxury. It is because people who live in
rural villages in Sumba Island are considered poor, and they have been living without electricity for a long
time, even some of them have been living without electricity in their entire life. Currently, rural households
use subsidized kerosene for lighting which cost about IDR 7,000 to IDR 10,000 (EUR 0.5 to EUR 0.7) per liter.
They spend from IDR 12,000 (EUR 0.85) to more than IDR 40,000 (EUR 2,85) per month (Ritter, 2011). Some
of the villagers mightalso use diesel power generatorto provide theirelectricity needs which vary from 0.60
EUR (450 VA), 2.15 EUR (900 VA), 6.5 EUR (1,300 VA), and up to 9.3 EUR (2,200 VA).

5.2 Overview Sumba Iconic Island Program

In 2010, a Dutch non-profit organization introduced Sumba Iconic Island (SlI) initiatives supported by
the Directorate General of New and Renewable Energy and Energy Conservation (DGNREEC), Ministry of
Energy and Mineral Resources (MEMR) of the Republic of Indonesia. This program aims to “ensure the
provision and utilization of renewable energy sources that can encourage an inclusive economy and gender in
order to improve the welfare of people in Sumba Island” (Hivos, 2014). This goal is achieved by (1) ensuring
the domestic energy availability through renewable energy, (2) increasing the value of renewable energy
sources, (3) managing sustainable energy which include environmental conservation, (4) providing energyat
affordable price especiallyfor the poor, (5) developing local capacity in technology, finance, human resources,
(6) utilizing energy efficiently, (7) developing gender-equitable economy throughthe use of RET (Hivos, 2014).

By 2011, all Sumbadistricts, the Provincial Government of East Nusa Tenggara, and PLN have committed
themselves to achieving Sll program. Other international institutions such as Asian Bank Development (ADB)
and The Norwegian Embassy for the Republic of Indonesia have joined to support this program later on in
2012 and 2013. In 2014, SlI program gained support from the Millennium Challenge Account — Indonesia
(MCA-1).

Sl program is a project which consists of multiple key stakeholders. The committees of Sl program
works based on SK EBTKE 64K/73/DJE/2014 on the Establishment of the Steering Committee, the Organizing
Committee and the Working Groups on SlI program. The Working Group is dividedinto three different groups.
Each group has different responsibilitiessuch as policy & institution; provision & energy utilization; promotion,
cooperation & funding. The committees and the Working Groups of Sll are listed in the decree of Directorate
General New, Renewable Energy and Energy Conservation (DG NREEC) No. 64K/73/DJE/2014. The list consists
of various institutions which range from national and local government, NGOs, private sectors, donors, PLN
and HIVOS. In performing the duties, the local government at the district level could form a team which
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facilitates the implementation of Sll program in the area. The institutional governance of Sll Program can be
seenin Figure 5.2.

In 2014, the blueprint of Sl program was endorsed by the Steering Committee. All the institutions which
work on Sl program need to have good cooperation and collaboration to achieve the SllI’s blueprint. Thus,
coordination meetings are held to facilitate all the stakeholders to discuss several issues they face during the
implementation of Sl program and try to solve the issues in the meeting. The meetings consist of Stakeholders
Coordination Meetings which are held twice ayear, a Plenary Meeting, a Steering Committee Meetingand a
Working Groups Meeting which are held at least once a year.

STEERING COMMITTEE

Chair
DG NREEC

WORKING GROUP |

I.....»

<IIIII
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ORGANIZING COMMITTEE

Coordinator
Directorate Bioenergy WORKING GROUP |
COORDINATION
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NATIONAL SECRETARIAT Energy

Hivos and ADB/Castlerock

A WORKING GROUP I

A\ 4 Promotion, Cooperation

& Funding

Sl office at District level

Figure 5.2. Sll stakeholders (Hivos, 2014a)

5.3 Solar potential in Sumba Island

As atropical country, most of the locationsin Indonesia have huge potential of solarenergy. Itis because
these locations have a good solar radiation or insolation. Sumba island has an average insolation of
5kWh/m?2/day, which means that the island gets a solar radiation of 1,000 Watt/m? for five hours a day
(Alphen, Hekkert, & Sark, 2008).
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Thus, the energy per square meter generated by the sun can be calculated using the formula below:

Solar energy = solar radiation x daily sun hour x available area
= solarinsolation x available area

Therefore, total solarenergy potential in Sumba Island with an area of 11,052 km?is about 55,260 Gigawatt.

Practically, all locations in Sumba Island are suitable for both off-grid and on-grid PV installation.
However, considering the availability of infrastructure and access to the locations such as grid availabilityand
road access as well as the cost, the technical potential of solarenergyin Sumbalslandis 10 Megawatt (Hivos,
2014).

5.4 Previous or current off-grid PV projects in Sumba Iconic Island Program

5.4.1 Government programs

There are many government programs which support Sll program through PV electrificationin rural
areas. One of the programsis carried by Dinas Pertambangan dan Energi (DISTAMBEN) or Miningand Energy
Agency, which later will be the case study from the government programs for this study. Firstly, the data for
this section was obtained through an interview withthe former head of DISTAMBEN in East Sumba, Mr. Daniel
Lalupanda. Otherinformation was also gathered from the interview during the field study in the villages and
existing reports onSll programs. The details of the interview’s results on the government programs could be
seen in the Appendices.

5.4.1.1 Governmentdonor-driven PV programs

From the field study and the existingreports on Sll program, it could be concluded that there have
been many interventions from both local and national governments toincrease Sumba’s electrification ratio
through the implementation of RETs. There are two different governmental budgets that can be used to
support Sl program through PV technologies. These budgetscalled Anggaran Pendapatan dan Belanja Negara
(APBN) or national budget and Anggaran Pendapatan dan Belanja Daerah (APBD) or regional government
budget. These budgets are requested and secured by the different ministerial departmentto supportthe Sli
program. The ministerialdepartments which play animportantrole in the implementation of PV technologies
during Sl program are Ministry of Energy and Mineral Resources (MEMR), Ministry of Village, Development
of Disadvantaged Regions and Transmigration (MVDDRT), and Ministry of Home Affairs (MoHA). Other key
stakeholders who play an essential role inapprovingand securing the budgets are a local governmentin the
village, regional, and provincial level.

MEMR, as the steering committee of Sll program, has established DISTAMBEN or Mining and Energy
Agency atthe regional levelto promote RETs to the people who have no access to the energy as well asto the
electricity. Since 2011, DISTAMBEN has been the focal point of Sl program for all the projects and funding
related to RETs projects. MEMR provided DISTAMBEN with a yearly budget from APBN which can be used for
any projects related to the increase of electrification ratio through RETs. DISTAMBEN could also request
another funding from Dana Alokasi Khusus (DAK) or special allocation fund to be added to their budget by
providing MEMR a proposal and a report on the feasibility study of the projects. DISTAMBEN has built
centralized PV power plants as well as give SHSs to several villages for free. However, starting in 2017,
DISTAMBEN is no longer existed because of new national regulations which are The Laws of The Republic
IndonesiaNo. 23/2014 about Local Government and the Government Regulation of The Republic of Indonesia
No. 18/2016. These regulations state that the responsibility of DISTAMBEN in regional level is moved to the
provincial level. The new regulation has led to several implications in Sll program. One of the implications is
that there is no focal point in Sll program.

MVDDRT also plays an important role in promoting RETs to the rural areas during Sl program. In
Kataka Village, MVDDRT built a centralized PV power plant witha capacity of 13.5kWp in 2015. This centralized
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PV powerplantis usedto electrify 125 households who live inlocal transmigration location. This solar power
plantwas given tothe community for free. Later, the governmentformed avillage committeeto take care of
the O&M of the systems as well as discuss the monthly subscription fee with the villagers who use the
electricity services from the plant. In the case of Kadahangvillage, the subscription feeis IDR 6,000 (EUR 0.42)
per month. The projects from MVDDRT are funded by APBN and executed by its department at the regional
level.

CHERCR

Figure 5.3. (Left) 13.5 KWp PV power plants for local transmigration location (Center) the systems (Right) batteries.

Starting 2004, the national government has established Program Nasional Pemberdayaan
Masyarakat Mandiri (PNPM Mandiri) or National Program for Community Empowerment in all ministerial
departments. MoHA developed PNPM Mandiri Perdesaan or National Program f or Community Empowerment
for the villages under Direktorat Jenderal Pemberdayaan Masyarakat dan Desa (PMD) or Directorate General
forSociety Empowerment (DGoSE). This program was funded through both APBNand APBD as well as several
donor organizationsin coordination with the World Bank. In Sumba Island, PMPN Mandiri has contributed in
building centralized PV power plantsin several villages. Similar with MVDDRT’s program, the PV power plant
was given forfree. The governmentalsoformedavillage committee to take care of the systems and manage
the monthly subscription fee. There used to be five locations of centralized PV power plants in Kadahang
Village and two locations in Kataka Village. However, all of the systems currently nolonger exist dueto several
reasonssuch as operational and thievesissues. In Kadahang Village, the power plants were taken down, and
the systems were given to each of the villagers to be used individually.

Figure 5.4. (Left) PNPM program on Mr. Ahmad’s house (Right) PNPM Program on Mr. Baereunjande’s house

Besidesonthe ministeriallevel, the village leader also could secure several fundsin orderto provide
the village with the electricitythrough RETs. This fund called Anggaran Dana Desa (ADD) or Village Fund Budget
which could be arranged by the village leader and requested to the regional government from its APBD. In
Kataka Village, there are fifty SHSs which have been distributed to the villagers for free in order to provide
them the access to electricity.
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Fromthe field study, it couldbe concluded that all current government electrification’s programs are
donor driven. All the centralized PV power plants and the SHSs are given for free to the communities in the
villages. The systems are equipped with sixto twelve months warranty, and the community developmentand
education programs related to the systems weredone inavery limited of time. In fact, from the field study, it
could be concluded that the introduction and training programs related to the systems were done only in one
day. Also, the villagers always state that the government should be responsible for maintaining the systems.

Accordingtothe formerhead of DISTAMBEN in East Sumba, Mr. Daniel Lalupanda, “The communities
in thevillages are expected to be independent and responsible for the systems given by the government. In this
way, it is expected that in the future, they could develop their own village and communities and will not rely
on the government again.” Thus, from the government point of view, the sustainability of such projects are
highly dependent on the communities. However, the message and the intention of the government to
encourage the communities to be independent fromthe government’s interventionis notyet received by the
villagers. These conditions couldlead to several challengesin the sustainability of the project since there were
issues onthe understanding the ownershipof the systemsand responsibilityto maintainthe systems between
the government and the villagers.

5.4.1.2 Feedbacks on Government donor-driven programs

From the previous section, we could see that there are many donor-driven programs held by the
government from different sources of funding. The donor-driven programs from the governmentsexist in both
Kataka and Kadahang villages. Despite the generosity of the government’s programs, not all PV systems work
properly at the moment.

In Kakata village, there are two centralized PV power plantsinstalled by PNPMand one centralized
PV power plants for the local transmigration location installed by MVDDRT. While there are three centralized
PV power plantsinstalled by the government, two systems installed by PNPM have stopped working several
months after the installation. Kataka’s village leader explains that there was no technicians or PNPM people
who are responsible for taking care of the systems after the systems have beeninstalled. Moreover, currently,
most of the systems have already beenvandalized or stolen. The statement from the village leader shows that
there was a gap between the government’s intention and the expectation of the villagers. The government
gives PV systems for free, and the villages are expected to be independent and responsible for those PV
systems given by the government. Inthis way, it is expected thatinthe future, they could develop theirown
village and communities and will not rely on the government again. However, the villagers see the donor
programs fromthe governmentdifferently, where theythink that the governments, the one who installed the
systems, shouldbe responsible for the services and maintenance of the systems. This misunderstanding could
happen because thereisa lack of programs’ socialization and transfer of knowledge from the government to
the villagers in the form of educations or training.

Another PV program introduced in Kataka village is PV village program in several phases. The first
phase started on 2016 when Kataka’s village leader gave 50SHSs for free to some of the vil lagers. The system
isequipped withthree lamps, and there is no subscription fee orany paymentrequired for this program. The
systemswere boughtfor IDR 2,500,000 (EUR ~167) in one store in Waingapu where the village leaders have
several acquaintances. The systems are equipped with one year warranty from the store. Hence, all the
servicesrequired forthe systemsin the first one year are covered by the store. Based on our interview with
the villagers who use these systems, they are quite disappointed with the quality of the systems. Itis because
the lamps can only be used for only maximum three hours during the night. The villagers added, currently
from 50 SHSs were given to the villagers, only 10 of them which could stillwork properly. Although the villagers
have filed complaints to the villageleader, thereis no properservices have donetowards the systems. Hence,
many systems are left broken althoughitisstill covered underthe store warranty. Based on our observation,
this condition might happenbecausethelowquality of PV systems used for the program. Furthermore, despite
using bidding procedureto getagood quality of PV products with reliable price, the village |leader relies heavily
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on hisacquaintances at the store in Wangiapu. This condition has led himto the limited choice of good quality
of PV systems with decent prices for the program.

Kadahang village has experienced similar situations as in Kataka village. In 2013, there were
centralized PV power plantsinstalled in five different|locations. The villagers were equipped with two lamps,
and they needto pay a subscription feeamounted IDR 6,000 (EUR ~0.40) per month to the committee. These
committees are appointed by the community and responsible for the services and maintenance of the
systems. However, due to several reasons, there were problems with the inverters and the batteries of the
systems which made the entire systems stopped working. According to the village leader, this condition
happenedbecause there isalack of knowledge about PV systemsin the community. He explained that there
was no preparation forthe communityin orderto accept PV systems. Furthermore, there was no continuous
training or monitoringfrom PNPM, especially inthe first one year, to enable the community to maintain and
services the systems. Hence, before the systems got stolen or vandalized, the community and Kadahang's
village leader decided to take down the systems and give the PV panels to each of the houses which were
already connected tothe centralized systems. The villagers are expected to buy the other equipment such as
batteries, inverters, and lamps to complete the PV panelin order to have electricity in theirhouses. Some of
the villagers were successfully installed the entire systemsin their house, and some others have failed. Those
who have successfully installed the systems, still use the PV panels from PNPM programs until now. Those
who were failed to install the entire systems use kerosene lamps again.

From our observation and the interview results on the government programs at Kataka and
Kadahangvillage, the villagers are not satisfied with current government program because of several reasons.
Firstly, there is a gap between the governments’ intention and the expectation of the program from the
villagers. Secondly, there is no knowledge transferin the form of socialization, education, and continuous
training to the community to maintain the systems. Lastly, there is no monitoring and evaluation of the
programs done by the government. Thus, a lot of donor-driven programs in Sumba Island have failed to
achieve its main purpose, which is to provide electricity and to develop remote community.

5.4.2 PLN

In this part, off-grid PV program carried by PLN is presented. Data from this section was esse ntially
gathered from different sources. Firstly, the interview was conducted with Mr. Suharto, who is the installation
assistant manager for Sumba Area. Secondly, the data were gathered through the existing reports obtained
from Hivos and Google. Otherinformation was also obtained fromthe interview during the field study in the
villages. The details of the results of PLN’s interview could be seen in the Appendices.

5.4.2.1 SEHEN Program

In order to increase the electrification ratio in Sumba Island, PLN established SEHEN (Sangat Extra
Hemat Energi — Very Extra Energy Efficient) program for East Nusa Tenggara in 2010. The goal of SEHEN
program is to provide electricity access to those who live in remote areas using off -grid PV technology which
consist of high quality and easy toinstall Sundaya system.PLN uses Sundaya Utilium 4 Light Kit which consists
of 10 Wp PV panel and four LED lamps withintegrated Li-lon battery as shownin Figure 5.5. However, one of
the LED lamps is kept by PLN as spare parts or backups. Thus, only three of the lamps are given to SEHEN
customers. In 2011, PLN targeted to distribute approximately 24,000 systems in Sumba Island which are
allocated to 8,300 units for West and Central Sumba, 11,600 for East Sumba, and 4,100 or South-West Sumba
(Ritter, 2011). With such an ambitioustarget, PLN has developed anew business model to be integrated into
SEHEN program as it will be shortly described in the following chapter.
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Figure 5.5. Sundaya Utilium 4 Light Kit (Sundaya.com)

5.4.2.2 SEHEN business’ model

In this section, we look into the business model andits elements applied in SEHEN program. Figure

5.6 shows the overview of SEHEN’s business model. The detail of PLN’s business model and its elements are
discussed in the Appendices.

Key Partnerships Key Activities walue Propositions Customer Relationships Customer Segments

Bidding
Marketing Affordable PLN branch office
Distrillaution electr!uty General PLN
Local Siarv?se — customer service
governments Payment collection Easy to useand Local agents Villagers who live
Local banks Key Resources energy efficient | channeis minimum 25 km
off-grid PV away from the
PV contractors PLN branch B y. .
offices technology main grid
Local agents PLN branch

Fixed monthly
payment

PLN employees offices

Cost Structure Revenue Streams

Operation (Human) and distribution Monthly subscription for electricity fee

Products

Figure 5.6. SEHEN’s business model

Despite aquite rigid business model, SEHEN programis not successful as expected. Currently, from
about 24,000 systems distributed in Sumbalsland on 2011, there are only 1,800 systems lefton the ground.

The details of barriers faced by PLN in the implementation of SEHEN program could be found in the
Appendices.

5.4.2.3 Feedbackson PLN (SEHEN) program

SEHEN program used to exist in Kataka village. Based on our interview with the village leader and
the villagersin Katakavillage, SEHEN program was initially offered back on 2011 when there was only limited
access to electricity in the village. However, not all the villagers were interested in SEHEN programs due to
high upfront costs which they need to prepare as the initial deposit for the electricity service from PLN, and
the location of the village which is 25 km from the nearest town with a bank access.

Currently, there is no SEHEN systems exist in Kataka village. Based on our interviews, SEHEN
program was left behind by the villagers in Kataka due to several reasons.Firstly, in 2012, PNPMinstalled two
centralized PV power plants in Kataka village. These centralized PV power plants were givenfor freeto provide
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electricity services in Kataka village. It was also worsened by the fact that the people who live at local
transmigration location also received a free centralized PV power plant from MVDDRT in 2015. The local
transmigration peopleonly needto pay EUR 0.42 subscriptionfee permonth to have the electricity access at
theirhouses. These donor-driven project fromthe government gave the villagers access to limited electricity
quota per day which can be used to electricity up to five lamps, radio, and a phone charger. Compared to
SEHEN program, which requires the villagers to pay EUR 2.5 subscription fee per month, the government
program was cheaper and more interesting since SEHEN systems were only equipped with three LED lamps.
Secondly, accordingtothe previous users of SEHEN systems, there was a lack of aftersales services provided
by PLN. The villagers describe, PLN employees often come to only collect the overdue subscription fees
without maintaining or servicing the old and faulty systems. From our observation, the failure of SEHEN
program in Kataka village was also caused by the remote location of the village and limited access to the
nearest town. The villagersneed to own or rent a motorbike to reach the nearest town or take a public bus
which passes by the village only once in the morning and once in the evening. This condition makes the
payment for SEHEN systems to the banks becomes costly. Another reason which led to the failure of SEHEN
program was that PLN’s value proposition as a service provider. PLN offers complete PV systems on each of
the customers’ house withoutany automaticcontrol. Thus, it leads to misunderstanding on the ownership of
the systems. One of the previous SEHEN systems’ user describes that he still can have electricity from the
systems eventhoughthey do not make any paymentsto the bank. Also, the other villagers explain, they could
buy theirown cheap PV systems from the local market and do not have to pay the subscription feefor the rest
of the systems’ lifetime.

From ourinterviewwith previous SEHEN customers, it could be concluded that theyare not satisfied
with SEHEN services. Not only the program has failed to meet its promises on providing reliable an d affordable
electricity services at the BoP market, but also it has failed to provide good maintenance and after-sales
services. The villagers explain that the initialdepositwhich theyhave to make in orderto be eligible for SEHEN
program was quite expensive to be paidin aone-time payment. Moreover, they need to travel to the nearest
town to make the deposit periodically which makes the payment of the systems becomescostly. Donor-driven
programs carried by the government also influence the failure of SEHEN programs to be accepted by the
villagers. It is because the electricity provided by the government programs are cheaper than SEHEN
subscription fee. Hence, currently, from about 24,000 systems distributed in Sumba Island on 2011, there are
only 1,800 systems used by SEHEN customers.

5.4.3 Hivos

Inthis part, off-grid PV programs carried by Hivos are presented. Data from this section was essentially
gathered from different sources. The dataforthis section were gathered through interviews with Hivos team
who are Mr. Rudi Nadapdap, Mr. Munawir, and Mrs. Laily Himayati (Maya). Otherinterviews also were done
with Mrs. Sandra, Mr. Dedy Haning, Mrs. Endah, and Mr. Firman for the completion of the data. Other

information was also gathered from the interview during the field study in the villages. The details of the
results of Hivos’ interview could be seen in the Appendices.

5.4.3.1 Hivos’program

As an initiator, Hivos has also played an essential role in introducing PV technology to people who
live in rural villages. In 2012, Hivos led a PV school program which was funded by the Norwegian embassy.
Hivosinstalled 1IKWp solar power plantsin five schoolsin Sumbalsland asits first pilot projects for PV school.
The systems are equipped with the charging station which can be used by the students or school’s employees
to charge theirlamps orotherelectronicdevices by paying a certainamount of money to the school operator.
Sinceitis a pilot project, there was a lack of social engagementand community developmentin the process.
The project was much focus on the technical rather than on its social aspects. There was no guideline and
business model for the charging station. Furthermore, there was no agreement or a Memorandum of
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Understanding (MOU) between the school and HIVOS for this project. Thus, the current use of the charging
stationis not as much as it was expected at the first place. Thisimplication resultto several learnings for the
scale-up for Hivos’s scale-up project on PV school which was funded by the MCA-I called TERANG Project
starting on 2014.

TERANG projectis a collaboration project between Hivos and other NGOs such as Rumah Energi,
Winrock International, Gender Focal Point (GFP), and Village infrastructure. TERANG Project aims to build 25
PV schools with a capacity of 1 KWp which are equipped with charging stations and 6,000 targeted users, 50
PV corn mills with a capacity of 500 Wp and 50 targeted users, 600 biogas unit called BIRU (Biogas Rumah)
with its 3,200 targeted users, and 20 PV Kiosks with a capacity of 300 Wp which are also equipped with
chargingstations forits 1,000 targeted users. The program also aims to enhance community’s capacity related
to technology, gender equality, and business management.

Hivos is the project’s consortium leader which responsible for the primary contact with project
partners, community engagement, monitoring and evaluation, and reporting to MCA-I. Other NGOs are also
responsible for each of the projects. Rumah Energi is responsible for BIRU implementation. Winrock
International is the technical service provider for PV Schools and PV Kiosks while Village infrastructure is
responsible for PV corn mills’ project. GFP acts as a training partner for issues related to gender equality
through Gender Action Learning System (GALS).

Taking several learnings from PV school on the previous project funded by The Norwegian Embassy,
TERANG Project hasamore rigid and detailimplementation process starting fromthe selection of the location,
socialization and community engagement, installation and the completion of the project which is shown in
Figure 5.7Figure 5.7. All the programs in TERANG project follow the same implementation procedure as PV
school program. The current state of TERANG programis developingabusiness modelwhichis suitable for PV
school, charging stations at PV Kiosks, as well as PV corn mills. While PV kiosks and PV corn mills’ business
models are notready yet, PV School’s business model has beenrolled outin one school as the pilot projectin
Kataka Village as shown in Figure 5.8.

Pre-installation Installation

School, Location Pre-installation TRAINING:
location, and socialization O&M, project
) survey and
village | e and management,
selection engagement GALS
PV School
RESCO: handover &
Maintanance TERANG
socialization
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Figure 5.7. PV school implementation process in TERANG project
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5.4.3.2 Hivos PV school’s business model

Inthis section, we lookinto the business modeland its elements applied in HivosPV school program.
Figure 5.9shows the overview of SEHEN’s businessmodel. The detail of PLN’sbusinessmodeland its elements
are shown in the Appendices.

Key Partnerships Key Activities Value Propositions Customer Relationships Customer Segments
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Ministry of School operator School operator grid
Education and RESCO team
Culture
Forwarder
Cost Structure Rewvenue Streams
Operation (Human) and distribution School’s monthly subscription

Products Charging station and sales of the lamp
Figure 5.9. PV school’s business model on TERANG program

5.4.3.3 Feedbacks on Hivos program

Hivos TERANG program was firstly implemented in Kataka village as a PV school pilot project. The
school project enables Kataka elementary and junior high school own PV systems to electrify the schools
duringthe day and teachers’ dormitory during the night. The school project also enables the studentsto own
one PV lamp per student and use the charging service at the school in exchange for a charging fee.

Hivos PV lamps users described that Hivos lamp is quite expensive to be paidin cash. However, the
school headmaster decided to allow the villagers to pay the lamp in up to four installments with a slightly
higher price. This initiative, which was arranged by the school without any Hivos’ intervention, has helped
many students to own Hivos’ PV lamps in their house.

All the villagers weinterviewed explainthat they are satisfied with Hivos lamp due to several reasons.
Firstly, Hivos’ lamps provide brighter lights compared to the lampsfrom other systems, such as the lampsfrom
PNPMor SHSs fromvillage program. Moreover, the charging feeforthe lampis quiteaffordableforthe users.
This could happen because Hivos uses high-quality PV lamps for the school project. Secondly, the villagers
explain that they feel safe with Hivos’ program because they have the school operator if there is anything
happento the lamps. In this way, the villagers trust Hivos’ programs because theyfeelthat they are always in
contact with Hivos or its representatives who have enough knowledge about the technology.

From our observation in Kataka village, the success of Hivos PV school project was also influenced
by good preparation and program’s socialization to the community at the beginning of the projects. Also, not
like the government programs, Hivos equips the community with enough knowledge about PV technology as
well as train one local operator to be responsible forthe maintenance of the PV systems at school as well as
any complaints regarding PV lamps fromthe users. Moreover, Hivos has continuous monitoring and evaluation
towardsthe projectto ensure the sustainability of its projectsin the village. Despite positive responses from
the PV lamps’ users, they explain that Hivos school program should be eligible for not only students but also
othervillagers whowantto have PV lampsin theirhouse. Moreover, the quantity of PV lamps should not be
limited by the number of students in the school which is one lamp per student. It is because some of the
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children do not go to the school where Hivos has the school projects, but they want to have their own PV
lamps to support their study in the evenings.

5.5 Summary of current or previous Sumba’s PV project: barriers and its business model

From the previous chapter, previous and current PV programs which have been established in Sumba
Island have beenexplained. Thereare three main PV programs which come from PLN as a business unit, HIVOS
asan NGO program, and local government as donor-driven programs. All of these stakeholders have its spedific
business models to overcome challenges which they are faced duringthe implementation of their programs.
The interview has been conducted with the villagers and all the key stakeholders who run the programs in
Sumbato understand each of the barriers theyface and how the elements of businessmodels could help them
to overcome the challenges. The summary of barriers significances and elements of business modelwhich are
usedtoovercome those barriersare indicated in Table 5.1in differentcolors. Red meansthatacertain barrier
is extremely significant towards the program. Orange explains that the barriers are very significant towards
the program. Yellow and Green represent barriers that are moderately and slightly significant towards the
program. Lastly, Blue represents that the barriers are insignificant towards the program. Figure 5.10and Figure
5.11 also explain the differences in customer segmentation, value proposition and the cost structure of

programs run by PLN and HIVOS. The program runs by Governments do not necessarily haveabusinessmodel
because it does not generate any profits.
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Figure 5.10. PLN’s flowchart
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Figure 5.11. HIVOS’ flowchart
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From the customersegmentation, HIVOS offers its program only to the local schools which are at least
ten km away from the main grid. Not only had the schools, but HIVOS program also targeted the studentsin
the school who live nearby the areas. On the otherhand, PLN does not have a clear customer segmentation.
Aslongasthe villagers do not have access to electricity, live twenty-five km away from the main grid, and they
are able to pay the initial deposit, PLN will serve those types of customers.

On the value proposition, PLN and HIVOS program offers different things. PLN offers electricity service
at monthlyfixed servicefee whichis paid through adepositinabank while HIVOS provides PV technology for
the school with a pay-to-own scheme, solar lamps for the students which could be purchased through the
school in cash, and charging service.

PLN and HIVOS are two different entities. PLN is a state-owned company which apart from serving
Indonesian customers, it also needs to generate profits. Thus, the main activities of PLN program focus on
drivingsales. Whileitis good at the first place, without proper education, program socialization, and customer
segmentation, and after-sales services, this decision could lead to failure of the program. On the other hand,
HIVOS, as an NGO, its main activities focus on community engagement and educating the customers. While
the sales activities are done through the school operators and the technical activities are done through
partnerships with RESCO and WINROCK, HIVOS could focus on educating the villagers and ensure the
sustainability of the projects. Each of the projects has its own barriers, and each of these entities hasits own
way to handle these barriers which will be explained below:

Infrastructure

PLN and HIVOS programs experience challenge in infrastructural aspects as moderately significant.
This is because PLN and HIVOS programs focus on the villages which are isolated from the main grid which
usually locatedinremoteareas with lack of supportininfrastructure. To be ableto sellits products or services,
both entities rely on its partners and its own resources. PLN relies on its employees and local agents to
promote itsservice. PLN alsorelies onits branch offices, which are located nearby the village, to stock up the
technology and provide any services if needed.

HIVOS program has a different scheme than PLN’s program. HIVOS program consists of several key
stakeholders which act as partners for HIVOS and responsible on certain activates. HIVOS team focuses on the
survey, socialization and community engagement. However, enumerator team is also hired to help HIVOS
team to do the survey and monitoring to the villages. This enumerator team reports to HIVOS employee at
Sumba headquarter. The installation is done through RESCO team. However, HIVOS also train the school
operatorstodo basiccheckingand repairs. Thus, not all the technicalissues solved by RESCO team. Moreover,
HIVOSrelies onlocal schools for the sales, payment collection, as well as maintenance of the systems. In this
way, HIVOS reduces the barriers on infrastructure as well as saves it operational costs.

For the government projects, the barriers of infrastructure are classified as slightly significant. It is
because the donor-driven project from the government often requires only the one-time installation. Thus,
there is no need for the government team to go to the remote areas again.

Investments

Itis obvious that the investment barriers are insignificant towards PLN business. It is due to the fact
SEHEN programis fully supported by the nationaland local government. Thus, theinvestment comesin handy
from the government. On the other hand, HIVOS, just like many others NGOs, faces issues on investment as
very significant towardsthe sustainability of its program. Itis because HIVOS relies on investors and grants for
the investments required for the projects. Different approaches were tried to attract investors to HIVOS
program, and one of them is to organize an event called Sumba Investment Forum. For the government
projects, althoughitis fullysupported by the local and national government as well, the funding for particular
activitiesis verylimited. Thus, the investmentissues on the government projects still classified as mo derately
significant.
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Table 5.1. Summary of barriers representation and elements of business model of Sumba’s PV programs

Element of business model to overcome barriers
No Barriers Customer Channels Key partners Key activities Key resources Revenue
relationship streams
PLN PLN Local agents e Marketing e PLN
branch eSales branch
office e Distribution office
e Installation e PLN
employees
HIVOS Local e enumerator eSurveyand HIVOS team
school e localschool socialization RESCOteam
operator operator eTrainings
eMonitoring &
evaluation
Government
PLN Governments
HIVOS Investors Sumba Investment HIVOS team
forum
Government
PLN Local and Depositand
national banks direct debit
HIVOS e enumerator Surveyand HIVOS team e Charging
e Local schools | socialization/community fee
engagement e Lampsales
incash
e School
monthly
subsciption
to HIVOSin
cash
Government
4, Human
resources
PLN Local agentsor
anotherthird
party
HIVOS Partnerships with | Training and knowledge
RESCO, Winrock, | transfers
and other
stakeholders
Government
PLN PV contractors Bidding
HIVOS e Forwarder e Surveyforagreement | HIVOS team
e Winrock of the projects
International e Evaluationforthe
e Government third party
o SUNDAYA e Meeting coordination
Government
6. Market
demand
PLN PLN Local sales e Marketing e PLN
branch agents e Sales branch
office e Distribution office
e PLN
employees




HIVOS Local Local school Community HIVOS team
school engagement
operator
Government
7. Social,
Behavioral,
Cultural
PLN PLN Marketing e PLN
customer branch
service office
e PLN
employees
HIVOS e RESCO e RESCO Socializationand HIVOS team
e Local e localschool | education
school
operator
Government
8. Governmental
PLN e PLN
branch
office
e PLN
employees
Governments e Trainings HIVOS team
e Coordination

meetings

Network/
Partnerships
PLN
HIVOS Coordination meetings [ HIVOS team
Government
10. | Environmental
PLN Waste collection e PLN
branch
office
e PLN
employees
HIVOS RESCOteam Waste collection e HIVOS
team
Government
= insignificant O sightly significant |:| moderately significant = very significant -extremely significant
Financial

For the financial aspects of the end-users, PLN faces financial issues as moderately significant while
HIVOS takes it as slightly significant. Itis because HIVOS has a more focus and targeted customer segmentation
than PLN’s program which often does not considerthe ability to pay of the end-usersinthe longterm. In PLN
program, as long as the customer could make the first deposit to the partnering bank, the villagers could easily
get the PV package to be installed on their roof. However, on this model, PLN relies on the initiative of the
customers to pay to the banks which often are located in the town or the city far from the village. Moreover,
the systems will still work although the customers fail to make payment. After three consecutive months
without payment, PLN willtake away the systems. Itis different withHIVOS model where the solarlamps stop
working when it runs out of battery. When the customers need to charge the lamps, they could charge it in
the school with an exchange of a small fee. In this way, HIVOS offers asmall fee in aflexible payment scheme
where the customers could pay the charging fee whenthey need the electricity. Moreover, HIVOS has done
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itshomework to choose the location of the project as well asthe customers wisely. HIVOS takes into account
the villagers’ income and willingness to pay for the technology. In this way, HIVOS much more prepared to
face the barriers related to financial issues because the risk of payment default has been considered at the
beginning of the project. There are no issues on the financial aspect of the end-users on the government
projects since the projects are donor driven.

Human resources

On the human resources, PLN explains that the barriers on human resources aspects are slightly
significant. As the state owned-utility company, PLN has no issues in providing good quality of human
resources. However, since the deposit payment does not work on the current model, an active payment
collection was appliedin SEHEN business model.This collectioncould not be done by PLN employees because
of the lack of numbers of people available at PLN branch office. Thus, payment collection is done through the
local agents or the third party. At HIVOS, just like many NGOs, the number of HIVOS team is very limited.
HIVOS explains that the barriers to human resources could be classified as moderatelysignificant. Thus, HIVOS
as an NGO puts much focus on the things that they are capable of such as surveys, community engagement,
securing investment, coordination with other stakeholders, training, as well as monitoring and evaluation.
While on the technical aspects, HIVOS relies heavily onits partners such as Winrock International an d RESCO
team. The government project also experiences the barriers to human resources as moderately significant. It
is because they have very limited capacity and capability to work on renewable energy field. Thus, the
government often relies on its partners, such as HIVOS, to do several pieces of training related to project
management and renewable energy fields.

Technical

PLN and the government programs do not experience any issues on the technical aspects. Itis because
all the technologies used for their programs have gone through a bidding process. Thus, all the technical
aspects will be the responsibility of the PV contractors who win the projects. In this way, PLN and the
government eliminate the risk of technical failures on their projects. On the other hand, HIVOS considers
technical issues as moderately significant. While Winrock International helps HIVOS to decide the technology
and PV suppliers which are eligible for the projects and RESCO team which help HIVOS for the on-field
installation, HIVOS still heavily involves in the importation, community engagement, coordination with key
stakeholders such as government and investors, and evaluation of the third party. Thus, HIVOS still possessto
several technical challenges during the implementation of the projects.

Market demand

In general, all PV programs in Sumba Island do not experience significant issues related to market
demand. PLN and HIVOS explain that barriers on market demand are classified as slightly significant issues,
while the government projects deem these issues as insignificant towards its projects. In general, people in
Sumbais very excited about new technology which could generate electricity, especially when it is given for
free from the government. However, market demand is slightly emerged because of the high upfront cost
which needs to be made in cash while the villagers get used to kerosene which could be bought when they
need it. In PLN program, the villagers need to put a deposit for one year or six months subscription of the
electricity service. In HIVOS program, the villagers need to buy the solar lantern, which costs the same as their
monthly kerosene consumption, in cash. Althoughitis the same amount of money or eveninsome areas the
cost of PLN service or HIVOS solarlantern could be cheaperthanthe cost of kerosene at the same period, the
paymentin cash made the villagers reluctantto buy the services orthe products. Some of them even need to
sell theircattle’stojoin PLN program. Thus, a proper education and community engagement are necessary to
make the villagers understand and willing to change from kerosene to much healthier source of light.
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Social, behavioral, cultural

PLN and the government program see social, behavioral, and cultural aspects and very significant
issues. PLN describes that people who live in the village do not get used to with banking systems. Thus, it is
quite hard to rely on their initiative to go to the bank in the nearest town and make a small deposit for the
system. While the government program gives PV systems for free, it does not mean that the program does
not face any barriers on the social, behavioral, and cultural aspects. A lot of SHSs are broken because alack of
knowledge, capacity, and capability of the villagers to maintain the systems. Since the programis considered
as a ‘grant’ from the government, the governmentis no longerresponsible for the maintenance and services
of the systems.

On the other hand, HIVOS sees this type of barriers as slightly significant. HIVOS describes that
majority of peopleinthe village do not see electricityas their primary needs.PLN also faces the same problem
where its customers own live stocks but could not or do not want to make a depositfor SEHEN systems. They
simply getusedto living with kerosene or withoutany electricity fora longtime. Thus, HIVOS believesthata
strong community engagement and proper education are needed to overcome these challenges.

Governmental/institutional

PLN sees the barriers related to the government and other institutions are slightly significant. It is
because SEHEN program is fully supported by all the stakeholders, especially by the national government.
However, PLN sees the government program, which gives the PV systems for free,as a minor competitionfor
its market. Thus, PLN needs to collaborate with the local government regarding the location of the govermment
program so that PLN could sell its service without beinginterruptedby free SHS program fromthe government.

The local government program sees that the government issues play an extremely significant role in
theirprogram. Itis because the local governmentrelies onthe instruction of the national government. There
is nothing that the local government could do when the national government erases the program. This type
of barriers also plays an extremely significant role on HIVOS program. It is because HIVOS’s program consists
of several stakeholders which includelocaland national government. Excellent coordination and collaboration
with the government are needed. Moreover, similar to the local government, there is nothing that HIVOS
could do whenthereis a new policy established by the national government which influence s Sumba project
negatively.

Networks/partnerships

HIVOS and the government program agree that the network and partnerships issues are slightly
significant towards their programs. HIVOS and the local government explain that although all the key
stakeholders are very supportive towards their program, there is still a lack of coordination between the
departments on the local government bodies, or even with the national government and PLN. Thus, a lot of
similar SHS programs were executed in the same villages. A better coordination would make the use of PV
program more effectively and dispersedly. For PLN, this type of barriersis insignificant since SEHEN program
is fully supported by the national government. Moreover, there are no restricted operational areas because
PLN, as a state-owned utility company, is the one who is responsible for providing electricity service to
Indonesian people.

Environmental

HIVOS and the government program see the environmental issues as insignificant. HIVOS is
responsible for the waste collection for old and faulty products through its partnerships with RESCO team.
These old products could be sent back to the manufacturers to be recycled. While HIVOS takes responsibility
for its products, the government program leaves this responsibility to the villagers. This barrier becomes
insignificant for the government program because any issues related to the systems are no longer the
responsibility of the government. It means that there could be still environmentalissues whenit comes to the
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villagers since they do not have enough knowledge to handle and recycle old products. For PLN, thisissue is
considered as moderatelysignificant. Itis because PLN stilldoesnot have any recycling scheme. Currently, the
companyisonlyresponsible for the waste collection. The company collects old, faulty, or even products which
are still in good condition because of payment default to be placed in their warehouse in the city
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Business model’s

6 CHAPTER 6: Business model construction

In the previous chapter, we have seen the linkage between the barriers to the adoption of PV
electrificationinthe rural energy marketand business modelemployed by the PVCs. Also, we have concluded
all the previous and current PV programs in Sumbalsland which wereinitiated by Hivos asan NGO and PLN as
a state-owned utility company, as well as donor-driven projects carried by national and local governments.

Inthis chapter, we will compare and analyzethe current businessmodelused by PLN and Hivos in Sumba
Island with the otherbusiness models employedby the PVCs. We do notinclude donor-driven programs from
the government as the programs generate zero profits. Finally, the result of this comparison and analysis will

be used to develop a proposed business model which might be the most suitable for PV adoption in Sumba
Island.

6.1 Analysis of existing Sumba’s business model vs. PVCs business model

Inthis section, we will comparethe business modelsemployedby PLN and Hivos with the other business
models employed by seven PVCs which we have interviewed in the previous chapter. We will discuss each of
the barriers and its significances towards the companies’ business and the sustainability of the project, as well
as different elements of business model employed to overcome those barriers. We will also try to compare
the linkage between the barriers and business models employedin Sumba Island with the initial model that
we have constructed in Section 4.2 to see whether the model is still relevant or not.

6.1.1 Business model elements: Value proposition, key activities, cost structure, and revenue
model
In Chapter4, we have discussed the business models employed by different PVCs in various developing
countries. Inthis section, we willdiscuss and compare the elements of businessmodels employed by PLN and

Hivos with the other PVCs. Figure 6.1 and Figure 6.2 show where PLN and Hivos are located compared to the
other PVCs.
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Figure 6.1. Types of business model based on the key activities of different PV companies PV companies, PLN and Hivos

Based on ourinterview with Hivos, it couldbe concluded that asan NGO, Hivos employs a combination
of distributor model and a hybrid of products-focused and a service provider business model. It is because
Hivos has two different layers of business models which employed for its school program. Hivos offers
differentvalue propositions for two different customers, which are the schools and the student. The first layer
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is that Hivos offers PV technologies to the targeted schools. The schools could have the PV systems installed
through monthly installments or a pay-to-own scheme. The second layeris that Hivos makes the schools are
able to offer PV lamps to the students. The students could buy the PV lamps in cash or through installments
at an agreed price and scheme with the schools. Hivos also makes the school as a service provider since the
students could charge Hivos’ PV lamps at the school in an exchange of small fee per one -time charge or fee-
for-service revenue model. Also, from the figures, we could see that Hivos’s key activities focus on the
distribution, sales, and marketing of the products. Itis because Hivos, asan NGO, is focus on its main activities
on trainings, survey and socialization of the programs, monitoring and evaluations, while other activities such
as importation, product selections, installation, services, and maintenance, as well as waste collections, are
done by the third parties, such as RESCO and Winrock International. Nevertheless, as the leader of the
programs, Hivos is responsible for all the activities done by its third parties.
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Figure 6.2. Types of business model based on value proposition of different PVCs, PLN, and Hivos

From Figure 6.1 and Figure 6.2, we could see that PLN also has a combination of distributor model and
a service providerbusiness model. However, the technology used in PLN program is different from MGP and
Devergy. Instead of using microgrid to deliver the electricity servicesto its customers, PLN is having SHSs
installed ineach of the customers’ houses. PLN chooses PVtechnologiesfor SEHEN program through a bidding
process. Hence, the company does not have to worry about the technology used in the program since the
winner of the bidding process has to meet the requirements needed for SEHEN program. In this way, PLN
could focus on delivering electricity services to remote areas through SEHEN program. Nevertheless, the
choice of PLN’s business model could lead to misunderstanding of the ownership of the systems since the
villagers have the PV systems installed on the top of their roof while they have to pay for monthly service fee
as long as they use electricity intheir house. Itis also worsened if this type of business model is not followed
by proper aftersales services and maintenances from the company. Thiscondition leads to a thought amongst
the villagers of owning PV systems throughinstallmentsorevenin cash because theycould have their own PV
systems with the same money they have to pay a monthly subscription fee to PLN afterfour to five years. By
owning their own PV systems, the villagers explain that the only costs they need to pay are the lamps, the
batteries, and the liquid inside the batteries which need to be changed whenitis needed. Therefore, PLN
business model which combines distributor and service provider model should be followed by good
maintenance and services from the company since the ownership of PV systems always remain to PLN and
well-functioned systems are needed in order to deliver reliable electricity services to the customers.
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6.1.2 Business model elements: Customer segmentation

Figure 6.3 summarizesthe differences of customer segmentation of different PV Companies we have
interviewed as well as PLN and Hivos. From the figure, we could see that PLN does not have specific
segmentation for its customers. According to the company, the maintargeted customers of SEHEN program
are the oneswho still do not have access to the grid. However, PLN does not specify its customers based on
theirincome. The company welcomes any villagers who want to install SEHEN systems as long as they could
pay for the initial deposits in the banks.

On the contrary, Hivos selects its customer’s base for its program very carefully. The main targeted
customers for Hivos’ programs are schoolsin the village which have a minimum distance of ten km away from
the grid. However, Hivos has some other criteria for the schools which are eligible for the programs such as
the ability of the school to pay forthe system and to maintain and responsible for the systems. Other targeted
customers for Hivos’ program are the villagers whosethe children go to the selected school. Hivos focuseson
the lower up to middle tier of BoP to sell its PV lamps through the school. Nevertheless, as an NGO, Hivos
always make surveys before implementing any projects. Thus, Hivos also considers the ability to pay of the
villagers for the PV lamps as well as its charging fees.

Types of technology .
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End-to-end | Mobisol |
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Distributor [ SunTransfer
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; PLN
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Figure 6.3. Customer segmentation of PVCs, PLN, and Hivos

6.1.3 Barriers and other elements of business model

6.1.3.1 Infrastructure
Figure 6.4 shows the significances of infrastructural barriers faced by PVCs, PLN, and Hivos. In the
figure, we could seethat PLN and Hivos describeits infrastructural barriers as moderately significant. Our field
observation confirmed that the location of the targeted villages for Hivos or PLN programs is quite from the
main city. However, most of the locations could still be reached with motorbikes and cars with a maximum of
four hours travel time from the main city, which is Waingapu, where Hivos and PLN main offices are located.
From our initial framework, which is shown in Figure 4.15, it could be seen that specific business
models could be derivedfrom the significances ofinfrastructural barriers faced by PVCs. Based on our findings,
the more significantinfrastructural barriers faced by PV companies, the more PVCs rely on the third partiesto
reach its end-users to reduce operational costs. In the case of Hivos and PLN, this model is accurate. Hivos’
school program relies heavily on the schools for the sales of the PV lamps, the collection of the sales of PV
lamps as well asits charging fees, also forthe smallservicesand maintenance.Hivos alsorelies onits partners,
RESCO, to be responsible for big servicesif needed. In this way, Hivos could focus on the initial phase of the
program which is socialization, surveys, as well as the late phase of the program which are monitoring and
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evaluations. Onthe otherhand, PLN, just like SELCO, has its own branches across the island. PLN relies oniits
branch officesto promote itsservices. Nevertheless, PLN also employs local sales agents who operate based
on commissionstosellthe PLN’s services as well as to collect the subscriptionfeesif needed. PLN relies on its
partnerships with the banks for the initial deposit of SEHEN systems as well as on the third party to actively
collect the subscription fees if needed.
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Figure 6.4 Infrastructure barriers faced by PVCs, PLN, and Hivos

6.1.3.2 Investment

From the previous chapter, it was discussed that SEHEN program is fully supported by the national
and local government. Thus, PLN faces no barriers regarding the investments for the program. In contrast,
Hivos, justlike other NGOs and PVCs, sees barriers on the investment aspects as very significant towards the
sustainability of its program. The barriers significances of PLN and Hivos could be seen in Figure 6.5.

Hivos relies heavily on the other institutions and organizations to support its programs such as
Norwegian embassy, MCA-I, European Union, the Kingdom of the Netherlands and other private investors.
This pattern is aligned with our initial framework shown in Figure 4.15 which conclude that the choice of
business model cannot be derived from the significances of investment barriers. All the companies and NGO,
like Hivos, are racing to secure as much fundings and investment as possible from any resources they could
possibly find.
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Figure 6.5 Investment barriers faced by PVCs, PLN, and Hivos
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6.1.3.3 Financial

Based on our initial framework, specific elements of business models could be derived from the
significances of the barriers faced by the PVCs. Our analysis concludes that for those companies which offer
products to the end-users, the higherrisks of a payment default or, the more significant the financial issues,
the more PV companies tend to transfer the risks of payment default to the third parties, such as banks or
otherfinancial institutions. On the other hand, those companies, which provide electricityservices tothe end-
users, should be able to take up the risks by themselves. Nevertheless, there are several factors which could
influencethe success of the payment schemechosenby PVCs, such as the size of the company, infrastructural
barriers, technological investments, the location of the banks, and the behavior of the customersitselves, as
itis shown in Table 4.4.

PLN describesthe barriers onthe financial aspects as moderately significant, as shownin Figure 6.6.
Based on ourinterview, the companyrelies onthe local banksto collectthe subscription fee orthe deposits
made by the end users. This modelis similar with SunTransfer where the company also relies on the local MFIs
to collect the payment of the systems. The difference is that SunTransfer employs a pay-to-own model and
equip the third party with a PAYG systems. Moreover, SunTransfer’ PV systems are equipped with a meter
where the company could control the use of the electricity. The payment systems work like a pre-paid
electricity credits until the end-users make the full payment of the systems. When the users do not buy the
credits, they could not use PV systems. In contrast, PLN does not have such technologies for SEHEN systems.
PLN relies heavily on the customers to pay the deposits to banks by themselves. There is also no automatic
systems which suspend the use of SEHEN systems if the users do not pay for the systems. The only thing that
PLN can do is that the company will take back the systemsif the users do not pay for three monthsin a row.
Moreover, the location of the banks often far from the villages where the end users live. In this way, PLN’s
revenue collection only relies on the customers’ behavior whetherthey could pay for the systems on time or
not. PLN’s payment system did not work well because it did not meet the success factorsin orderto transfer
the risk of the payment to the third party and collect the revenue passively as shown in Table 4.4.
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Figure 6.6. Financial barriers faced by PVCs, PLN, and Hivos

The situationin PLN’s case could be fixedseveral ways. Firstly, PLN could hirelocal agentsas a partner
to collect the subscription fee actively. This model could work if the commission of the agents is worth it
compared to the travel cost to the bank to make the deposit of the systems. Secondly, PLN could replicate
SunTransfer or SunnyMoney’s payment model. PLN could hire local agents who are equipped with a PAYG
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device. A meter should also be added in SEHEN system to control the use of the electricity. In this way, the
end-users could purchase electricity service just like a prepaid mobile creditand PLN could control its revenue
collection remotely. Lastly, a good social engagement to educate the end-users regarding the payment
scheme, as well as PV technologies, are essential to fix the customers’ behavior to pay the subscription fee
timely.

In the case of Hivos, the financial issues from the end-users are described as slightly significant. It is
because Hivos has a rigid procedure to select the schools and the villages for the school programs. Hivos
conducts a survey and community engagement before they decide whether the school and the village are
suitable forthe program. In this way, Hivos eliminates the risk of payment default from the beginning of the
program. Hivos’ main customers are the schools appointed for the school program. Nevertheless, Hivos also
enables the school to operate the second layer of the business which is to sell the PV lamps and to rent the
charging station. In this way, Hivos enables the school to have additional income to pay for the entire PV
systems as well as the charging station. Since the barriers on the financial aspects are not high, Hivos collects
itsrevenue directlyfrom the schoolevery month. This payment modelis possible because currentlyHivos only
has one pilot project for the school program. Later, once there are more schoolsinvolved, another payment
scheme should be arranged

6.1.3.4 Humanresources

Figure 6.7 shows the significances of human resources barriers faced by PLN and Hivos compared to
other PVCs. On the barriers related to human resources, PLN describes human resources issues as slightly
significant while Hivosexplains thistype of barriers as moderately significant. Both PLN and Hivos relies on the
third parties forthings that the company or the organization could not do themselves due to unavailability of
skilled human resources. PLN hires local sales agents and third parties to do the payment collection because
of the company experiences a lack of numbers of peoplein its branch offices. Payment collection is an easy
task, while PLN employees could do other technical things, PLN chooses to have other parties to have the
payment collected from its customers. Hivos, as an NGO, has its main goal which is to enable knowledge
transfer between Hivos, the villagers and other local NGOs. Thus, Hivos provides proper training and
educations forlocal NGOs and the villagers. In this way, withlimited numbers of human resources available at

Hivos office, Hivos still work on its program with the help of the local NGOs as well as Hivos’ partners such as
RESCO and Winrock International.
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Figure 6.7. Human resources barriers faced by PVCs, PLN, and Hivos

96



This pattern aligns with our initial framework shown in Figure 4.15 where there is no specific
correlation between the barriers significances with the business models employed by PVCs. The general
correlation which could be derived from the significances of the barriers related to the availability of human
resources faced by PVCs are using third parties, training, and increasing the pool of candidates for each
position in the company.

6.1.3.5 Technical

The significances of technical barriers described by PLN and Hivos are shown in Figure 6.8. As
explained in Chapter 5, PLN has a lower remark on the technical barriers compared to Hivos because all the
technologies used in SEHEN program comes from the bidding process. The winner of the bidding will be
responsible forthe procurement of the technologies, the installation of the systems, and after-sales services
based onthe agreement with PLN, usually, the systemsare equipped withsix to twelve monthswarranty from
the supplier. In this way, all the risks related to the technical aspects are transferred to the winner of the
bidding process, or to the third party which is the systems’ suppliers.

In contrast, Hivos, as the leader of the program, isresponsible for making sure that the programs will
run smoothly from the selection and the importation of the technologies, community engagement,
installation, as wellas monitoring and evaluations withthe help from Winrock Internationaland RESCO. Thus,
Hivos possess to more technical issues comparedto PLN. From our initial framework shown in Chapter 4, we
conclude that there is no general correlation which can be drawn from the technical barriers faced by PV
companies with the business model used by these companies to overcome technical issues which influence
its business. The model is aligned with Hivos’ situation since each of the technical issues have its own spedcific
solution. Hivos orany other PVCs need to see each of technical issues one by one in orderto develop suitable
solutions for each of the technical problem they face during the implementation of the projects.
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Figure 6.8. Technical barriers faced by PVCs, PLN, and Hivos

6.1.3.6 Marketdemand

Based on our initial framework in the previous chapter, the more significant the market demand
barriers, the more key partners, and resources involved helping the company to stimulate demand in the
companies’ targeted customers. In the case of PLN and Hivos, both of the institutions describe the barriers
they face on market demand aspects are slightly significant towards its business or the sustainability of its
project, as shownin Figure 6.9. Both PLN and Hivos relies on minimum key partners to stimulate the demand
forits products orservices. Just like MGP and Mobisol, PLN relies onitsown resources.As a state-owned utility
company, itis PLN’s duty to serve Indonesian with electricity services. Thus, the company relies on its sales
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teamandits employeesinthe branch officesacross Sumbalsland. PLN describes that to stimulate the demand
forelectricity inthe remoteareasis not difficult. Once PLN could encourage one familyto use SEHEN systems,
most of the time, other families will follow.

Hivosalsoreliesonits ownteamto do proper socialization, educations,and training to introduce PV
technology as well as to stimulate the demand for PV technology amongst the villagers. With the help from
the trusted figure in the local school, Hivos together with local school educate the villagers about the be nefit
of PV technology as well as the danger of using Kerosene for a long time.

End-to-end
model Mobisol SELCO
Distributor SunSawa .
model unoawang Hivos
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provider
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Market demand issues >
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Figure 6.9. Market demand barriers faced by PVCs, PLN, and Hivos

6.1.3.7 Social, behavioral, cultural
PLN’s business model works in between service and distributor model. While the company offers
electricity service asits value proposition, dedicated SHSs are installed in each of the customers’ house which

leads to a misunderstanding of the ownership system. PLN describes this type of barriers as very significant
towards its business, as shown in Figure 6.10.
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Figure 6.10. Social, behavioral, cultural barriers faced by PVCs, PLN, and Hivos
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PLN explainsthatitis because people wholive inthe village do not get used to with banking systems.
Although PLN claims that a proper education regarding the payment systems has been conducted, there are
many villagers do not want to pay the subscription fee timely through the bank because of several reasons.
Firstly, the location of the bank which is far away from the village. Secondly, the villagers still could enjoy the
electricity service eventhoughthey do not pay for three consecutive months.Itis because SEHEN systems are
not equipped with ameteror control systems to shut the systems down when the customers failto mak e the
payment. Thirdly, PLN fails to provide proper after-sales services for the systems. When something happens
to SEHEN systems, the customers need to call PLN customer service and bring the systems tothe nearest PLN
branch office if needed.There is no one from PLN whoisin charge to check, maintain,and service the systems
in the village. Thus, the barriers related to social, behavioral, and cultural aspects are not only caused by the
behavior of the customers but also caused by unsuitable business models for its targeted market applied by
PLN.

Hivos describes barriers related to social, behavioral, and cultural aspects as slightly significant
towardsits program. It is because Hivos, asan NGO, has done rigid surveys and proper customer engagement
to determineits targetted village and schoolsforits program. Thus, for othertechnical and operational things,
Hivos could rely on its partners, such as the local schools and RESCO, to earn trusts from the villagers and
promote its products.

From PLN and Hivos cases, we could see that PLN relieson its own resources while Hivos relies on its
partnersto earntrustfromthe villagersand overcome other barriers related to social, behavioral, and cultural
aspects. The failure of PLN’s businessmodel to overcome the barriers on social, behavioral and cultural aspects
shows that the company could not rely only on its customers to make the payment without any control
systems as well as to maintain the systems by themselves, especially, when the company offers se rvices as its
value proposition.

Based on our initial framework, elements of business models could be derived from the barriers’
significances relatedto Social, behavioral,and cultural aspects faced by PV companies. For those PV companies
who sell PV technologies as its value proposition, the more significant social, behavioral, and cultural issues,
the more these PV companies tend to do all the operational activities by themselves. On the other hand,
companies which offer services as its value proposition tend to handle at least the services and the
maintenance by themselves since the ownership of the systems remains to the company for a lifetime. It
confirmsthat PLN needsto involve more onthe community engagement, the aftersalesservices, andfinda
suitable payment scheme which enables more flexibility towards the customers as well as the company’s
resources. Onthe otherhand, Hivos, which has lower remarks for the barriers on social, behavioraland cultural
aspects could rely on its partners for operational things such as payment and services.

6.1.3.8 Governmental/institutional

Figure 6.11 shows the significances of governmental/institutional barriers faced by PLN and Hivos
compared to other PVCs. Based on our interviews with the PVCs, the changes in regulations and policies on
RETs, especially PV, play animportantrole in determining the success of PVCs’ business. Since PLN is a state-
owned utility company, most of the directions will come from the government. In the case of the
implementation of SEHEN program, PLN gets full support from the local and national government. Thisis the
main reason that PLN describes governmental issues as slightly significant. On the contrary, Hivos’ program
consists of several stakeholders, which include national and local governments, as well as private investors
and donors. The changes in the regulations could affect the decision of private investors to put their money
for RETin Sumbalsland. Thus, just like other PVCs, we have interviewed, active lobbying activities, as well as
good coordination and collaboration with all the key stakeholders, are important to sustain Hivos’ program.
Inthis case, the way of Hivos handlesthe barriers on the governmental/institutional are alighed with ourinitial
framework shown in Figure 4.15.
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Figure 6.11. Governmental/institutional barriers faced by PVCs, PLN, and Hivos

6.1.3.9 Network/partnerships

Hivos and PLN describe that the barriers on having good networks or partnerships as insignificant
and slightly significant towards their programs, as shown in Figure 6.12. Both of the institutions explain that
all the key stakeholders needed to run the programs are very supportive. It is also influenced by choice of
partnerships that Hivosand PLN made. All the technologies used in PLN need to pass the bidding process, so
does the technology used by Hivos with the technical help from Winrock International. Through the bidding
process, PLN and Hivos could make sure the quality of PV companies which are responsible for the programs,
forinstance, whether these companies are supportive towards Hivos or PLN programs.
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Figure 6.12. Networks/partnerships barriers faced by PVCs, PLN, and Hivos

Based on theinitial framework shownin Figure 4.15, there are no specificelements of business models
which could be derived from the barriers on the networking and partnerships aspects. All the PVCs we have
interviewed explain that it is essential to have supportive partnerships with the key stakeholders in order to
make sure the sustainabilityof the business. Nevertheless, PLN and Hivos add, “Having supportive partners is
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good, yet it is even better if there are good coordination and collaboration between the company and the
organization with all the key stakeholders involved in the projects.” Thus, Hivos and PLN suggest that good
coordination meetings with all the stakeholders involved in the projects are essential to make sure the
sustainability of the programs or the business.

6.1.3.10 Environmental

Based onourinitial framework constructed in Chapter 4, different elements of business model could
be derived from the barriers faced by PVCs on the environmental aspects. Hivos and PLN describe that the
barriers on environmental aspects as insignificant and moderately significant towards their programs, as
shownin Figure 6.13. We conclude that the more significantthe environmental issues faced by the company,
the more responsible the company towards these issues. Just like Mobisol, SunSawang, Devergy, and MGP,
Hivos sees the environmental issues as insignificant towards its program. Thus, Hivos transfers the risks on
environmental issues to the manufacturers of the technologies to do the recycling process as well as to its
partner, RESCO, to collect the waste of old and faulty products.

In the case of PLN where the environmental issues could be seen as slightly higher than Hivos, PLN
is fully responsible for the waste collection as well as the recycling process. Nevertheless, PLN still does not
have any recycling scheme. Thus, all the old and faulty SEHEN systems are stored safely in PLN warehouse.
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Figure 6.13. Environmental barriers faced by PVCs, PLN, and Hivos

6.2 Linkage between barriers to the adoption of PV electrification in the rural energy

market and business model employed by the PVCs

In the previous section, we analyzed and compared our initial framework which was constructed in
Chapter 4 with the case of PLN and Hivos’ business model. From our analysis, we conclude that our initial
framework could be used to develop a suitable business model in specific areas, for instance, Sumba Island,
with minoradditional remarks on the Networksor partnerships aspects. Finally, the updated framework which
shows the linkage between barriers to the adoption of PV electrification in the rural energy market and
business model employed by the PVCs is summarized in Figure 6.14.

6.3 Framework Validation: Expert interviews
Final validation for the framework is done through expert interviews. The interview was done in sixty
minutes with Bahasa Indonesia and English as the main language. Firstly, the interview was conducted with
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Mr. Hamzah, who is the Government Sales Manager from PT. Surya Utama Nuansa (PT. SUN). PT. SUN is an
Indonesian company which focuses on providing renewable energy technologies for residential, industries,
and governmental customers. The company’s mission is to make renewable energy becomes accessible
everywhere and to everyone which could lead to energy efficiency behavior and eventually reduce the
production costs (SUN, 2017). One of its productsis PV technologies forresidential customersinrural areas.
The second interviewwas conducted with Mr. Bart Fugers, who is the former CEO of RIWIK East Africa. RIWIK
was a Dutch solar company which operated in East Africa market. In 2015, RIWIK was acquired by Greenlink
Solar Africa, which is also a solar company which operates in Tanzania, Kenya, and The Gambia.

In general, Mr. Hamzah and Mr. Bart Fugers see the updated version of the framework which is shown
in Figure 6.14 is too complicated for the readers. From the practitioners’ point of view, this updated version
of the framework could not be easily understood by the readers from the first look. Thus, itis suggested to
make the frameworkin asimpler and more practical version, so that everybody could easily use the framework
to develop suitable business models for PV companies which focus on the rural energy market. The practical
version of the framework is shown in Figure 6.15.

From Figure 6.15, we could see that there are four steps to use the framework. Firstly, the customer’s
segmentation and the value proposition which the company wants to offer to the customers need to be
determined. Secondly, one should define the levels of barriers indicated by the numbers and colors. Red
means that a certain barrieris extremely significant towards the company business. Orange explains that the
barriers are very significant towards the company’s business. Yellow and Green represent barri ers that are
moderately and slightly significant towards the company’s business. Lastly, Blue represents that the barriers
are insignificant towards the company’s business. After defining the levels of barriers, one could start
determining the elements of business model needed for its business. Figure 6.15 shows each element of
business models, indicated with remarks (V), playsanimportant role in overcoming the barriers faced by PVCs.
One could defineits elements of business models based on the guidelines and influencing factors shownin an
updated version of the frameworkin Figure 6.14. Finally, the coststructure could be determinedinthe final
step.

Despite the complexity of the framework, Mr. Hamzah and Mr. Bart Fugers confirm that the linkage
between the level of barriers faced by PV companies and the elements of business model in the framework
shownin Figure 6.14 is very well-connected. The details of expert interviews are shown in the Appendices.
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Figure 6.14. Updated framework: The linkage between the level barriers to the adoption of PV electrification in the rural energy market and characteristics of business model employed by PVCs
derived from the barriers faced by PVCs which focus on the BoP and rural energy market
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Figure 6.15. Practical version of the framework: The linkage between the level barriers to the adoption of PV electrification in the rural energy market and characteristics of business model
employed by PVCs derived from the barriers faced by PVCs which focus on the BoP and rural energy market
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6.4 Recommended business model for PV adoption in Sumba Island

In this section, we would try to develop business models which are based on Sumba’s conditions by
using our findings on the linkage between barriers to the adoption of PV electrification in the rural energy
marketand business model employed by the PVCs. Before we determine specificelements for recommended

business models for Sumba Island, it is important to define the company’s value proposition as well as its
customer segments since these two elements will also determine other elements of business models.

6.4.1 Business model elements: the choice of value proposition and customer segmentation

Different types of business model employed by PVCsinterviewed in this research have been discussed
in Chapter4. Based onthe current conditions and the availability of resourcesin Indonesiaand Sumba sland,
the most suitable model which can be employedfor PVCs, which wantto operate its businessin Sumba lsland,
is distributor model. Moreover, to reduce any technical barriers, itisimportant to use local PV manufacturers
or local suppliers. In this way, any importation issues which was experienced by Hivos, as explained in the
Appendices, could be eliminated. Thus, the PVCs which operate in Sumba Island could focus on other
operational aspects.

Regardingthe value proposition, both products and services couldbe sold in Sumba Island depending
on the PVC’s targeted customers, the price of the technologies or the services as well as its flexibility of its
payment. The lowersegment of PVC’s targeted customers the more the PVCs need to be able to offersimple
and cheap payment. The only thing that the PVCs could be done to serve the lower bottom of BoP is to have
a service provider modelwithafixedfeetoreduce investmentin technologyas wellas operational costs, such
as MGP. However, in order to serve a wider segment of customers, the PV Cs could also invest on PAYG and
smart metertechnology, just like Devergy.Recommended business model for PVCs which operate in the rural
energy market in Sumba Island could be seenin Figure 6.16.

Valule. Key activities PVCs Revenue model Customelr
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Figure 6.16. Recommended business models for PVCs which operate in Sumba’s rural energy market indicated in red square

A business model like Hivos could also work on the lower segment of BoP as long as the PVCs could
find the right partner to install a complete SHS to enable the charging station for the villagers. Inthe case of
Hivos, the corresponding partner is the local school. Furthermore, affordable solar lanterns could also be
offeredtothe lowersegment of BoP, just like SunnyMoney and SunTransfer. An SHS could be offered to the
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highersegment of BoP customers whenitis equipped with aflexibleand affordable payment scheme, justlike
SunnyMoney, SunTransfer, SunSawang, SELCO, and Mobisol.

Inthe next section, elements of businessmodels which are suitable for Sumba Island will be developed
based on the updated and practical version of the framework shown Figure 6.14 and Figure 6.15. Figure 6.14
will be used as a guideline to develop elements of business model for PVC which operate in Sumba Island
which will be explained in the next section.

6.4.2 Sumba’s business model 1: Distributor and products-focused model

In this section, the first recommended business modelfor PVCin Sumbalslandis developed. The first
business model aims to serve the middle and upper segment of BOP as the targeted customer by offering good
SHSs followed by proper after sales services and flexible payment scheme.

Value proposition

The firstrecommended business modelfor PVCin Sumbalsland be to offer good quality PV products,
which could be SHSs, a solarlantern with its mini solar panel, or rechargeable PV lamps, followed by reliable
after sales service at an affordable price by offering flexible payment scheme.

Customerinterface

e Customer segments:

Based on our analysis, one of suitable customer's segments for PVCs which operate in Sumba Island
with a distributor modelisamiddle up to the uppertier of BoP as shownin Figure 6.17. Moreover, based
on the consideration of financial aspects of the end-users, as well as infrastructural barriers in Sumba
Island, the most suitable customertarget, isa cooperative unitorlocal sales agents. This cooperative unit
could be school cooperative unit/Koperasi Unit Sekolah (KUS) or village cooperative unit/Koperasi Unit
Desa (KUD). A cooperative unit is a unit established, organized and created by and for the members
themselves. A school cooperation unit consists of all the school members and self-managed by appointed
school committees. Avillage cooperation consists of the villagers who live togetherin rural areas, and it is
also self-managed by appointed committees. These cooperative units support any trading activities such
as craft production, agricultural products, fisheries, and other products depending on the villagers or its
members’ needs. These cooperatives also enable other economic activities such loans and marketing
activities. Inthis way, these cooperativesalso could be seenas local MFls. In Hivos’s case, itis important to
work togetherwith school cooperative units. Itis because the national schools are notallowed to operate
any businesses based on Indonesian’s policy. Thus, the sales of Hivos PV lamps as well as its charging
revenue should be managed under school cooperative unit. This model has been successfullyemployed by
SunTransfer which has local MFls as its first layer targeted customers.

Another choice of the customer segments is local sales agents. These local sales agents could be the
local entrepreneurs who already own its own shops and do economic activities in the villages. There are
also some entrepreneurs who have theirown shopsinthe town, but they come to selltheir productsin the
village during the market day which happen once or twice a week. This model has been successfully
employed by SunnyMoney.

Inorderto reachthe end-users of the technologies, the PVC's targeted customers, the KUD, KUS or the
local sales agents should be able to have enough stocks of PV products. Thus, PVC needs to enable its
partner easily stock up the technologies. Based on SunnyMoney and SunTransfer’s business model, there
are two ways which could be done in order to serve the first layer of customers properly. Firstly,
partnerships with financial institutions need to be established to enable small loans for the local
entrepreneurs or local sales agents to stock up the products. Secondly, the PVC could enable the
KUD/KUS/local sales agents to pay back the systems based on its real sales. In this way, KUD/KUS do not
have to pay for the technologies up front.
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Customer relationship:

From our observation on existing PVCs, good customer relationships could be the key for having low
barriers on market demand and social, behavioral, and cultural aspects. Thus, it is important for the PVC
which operate in Sumba Island to provide a dedicated customer service or customer care who is responsible
for answeringall the problems and doubts from both the end-users as well as the first layer of company’s
targeted customers.

It is also important to educate the KUD, KUS, and its local entrepreneurs as the company’s
representatives. Itis because the firstlayer of PVC’'s customersegment is the focal point of the PVC’'s end-
users. Furthermore, the company should train KUD, KUS, and local entrepreneursto do small repairs based
on the company’s guideline. Thus, the small repair could be done locally by people from KUD/KUS or the
local entrepreneursthemselves based on the guidelines from the company’s customer services. In this way,
it will benefit the company in the operational cost point of view since not all cases need company’s
technicians to come to the villages and fix the systems.

Channels:

The company could sell the products directly to KUS, KUD, and local entrepreneurs. By having
marketing activities and strong community engagement, the PVC could stimulate market demand in the
villages and promote its products to the villagers. At the same time, the company could establish
partnerships with KUD, KUS, and local entrepreneurs to do the same based on commissions. In this way,
the company could sell the products directly toits partners and reach the end-users through its’ partners’
networks to the rural customers.
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Figure 6.17. Customer segment of the first recommended Sumba’s business model.

Infrastructure management

o Key partners:

One of the important elementsin PVC'sbusinessmodelis having strategic partners.In orderto enable
torun the businesswithrecommended value proposition and customer interface describe dabove, the PVC
should establish partnerships with cooperative units exist in the village as well as local entrepreneurs in
orderto reachits end-users. Moreover, to enablethis first layer of targeted customers to sell the products
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to the end users, PVCneedsto have a partnership with financial institutions to enable small loans to local
entrepreneurs to stock up the products.

As a company which employed distributor model, the PVC also need to establish partnerships with
national PV suppliers. It is recommended to avoid the importation process because it will raise technical
barriers if the company does not have any experience in importation procedures. It is better to have the
PV suppliers who have all the technologies ready inside Indonesia and could be sent directly to Sumba
Island.

A partnership with the local and national government also needs to be made to enable any lobbying
activities on supportive RET regulations. Also, the company needs to establish partnerships with investors
or donorsin orderto secure the investment, particularly in the beginning of the company’s operations.

e Key activities:

Based onthe proposed value proposition described above the key activities which needto be done by
the company in order to operate its business are distribution, sales, installation, services. Furthermore,
based on ourobservationin Sumbalsland,acommunity engagementplay animportant rolein defining the
success of business model.

Also, in orderto manage the waste of the faulty and old products, the company needs to have waste
collection procedure. If the company could make sure that there are no harmful materialsinthe products
which are sold in the market, the PVC couldrely on its partners such as KUD, KUS, or local entrepreneurs
to collectthe old orfaulty productsfrom the end-users. Then, the companycould collect it from these KUS,
KUD, and local entrepreneurs. The recycling process could be made through an agreement with the PV
suppliers in the first place. Thus, the responsibility of recycling process is transferred to the third parties.
Furthermore, a direct payment collection still needs to be made from KUD, KUS, or local entrepreneurs if
there is no present of financial institutions at the first place.

e Keyresources:

Based on the PVC’s recommended main activities, the key resources needed to operate the business
inSumbalsland could be distinguished from human, technology, and assets. On human resources, the main
team needed for the business are sales, logistics, and service team. In order to enable flexible payment
scheme, acontrol system orasmart meterneedto be installed in the SHS. Inthisway, the customers could
pay flexible installments to KUD, KUS, or local entrepreneurs based on their needs until they pay for the
whole systems fora certain period of time. A rechargeable technology, forinstance, Hivos PV lamp could
also be used to enable small charging fees.

To ensure that the company has goodaccess to the national government, investors, strategic partners,
good human resources as well as networks, the company needs to establishits head office in Jakarta, the
capital city of Indonesia. Nevertheless, since the main operation willbe in Sumbalsland, itis importantto
have its own office and warehouse on Sumba Island.

Financial aspects

e Revenue streams:

The source of the revenue of PVC will come from the sales of the products to KUD, KUS, or local
entrepreneurs. For a big system such as SHS, if there is an existance of financial institutions, the local
entrepreneurs could take a small loan to pay for the systems while the PVC will get the revenue in cash.
Small installments will be made by the end-user to the local entrepreneurs, KUD, or KUS in exchange for
the use of SHS. In this way, the company enables PAYG scheme for the end users controlled by a smart
meter.

If there are no financial institutionsinvolved, the PVC could collect parts of the installments made by
the end users from KUD, KUS or local entrepreneurs as the payment of the systems. For small systems such
as PV lantern or PV lamp, the payment should be made in cash.
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e (Cost structures:

Based on all the recommended key activities above, the most important costs incurred while
operating PVC’s business model are the costs of the products, operations, and distribution costs.

Finally, the elements of business model forthe first recommended business model for PVC which operate its
business in Sumba Island could be seen in Figure 6.18. Furthermore, the comparison of Sumba’s first
recommended business model with other existing PVC’s business model could be seen in Figure 6.19.
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Figure 6.18. Sumba Business model 1
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6.4.3 Sumba’s business model 2: Distributor and service provider model

In this section, the second recommended business modelfor PVCin Sumbalsland be developed. The
second business model aimstoserve awidersegment of BOP as the targeted customer by offering electricity
services at affordable price. The business model which is focused on delivering reliable electricity serviceshas
been successfully applied by Devergy as an E2E model and MGP as adistributor model.Forthe second Sumba’s
business model, the distributor model combined with service provider model could work. Furthermore, both
revenue modelsemployed by Devergyand MGP could also work in Sumba Island depending on the technology
used by the company which will influence the price of the services and leads to different customer
segmentation.

Value proposition

The second recommended business model for PVC in Sumba Island be to provide reliable electricity
services at affordable price. This can be donein two different ways. Firstly, the PVC could provide an electricity
service with no upfront costs and no maintenance costs. The service comes with basic equipment neededfor
the villagers such as LED light bulbs and a mobile phone charger. The customers pay afixed service fee, which
iscollected weekly, forapre-settime of services, forinstance, electricity service from5pmto 5am or usinga
limited electricity quota which is renewed every day. In this way, the company only needs simple microgrid
systemswhich could be setto serve the customers at a predeterminedtime.This modelhas been successfully
applied by MGP.

Secondly, the PVCcouldinvestin more advanced systems by using a smart meterwhichisinstalled in
each of the customers’ house.The electricity services could be bought basedon the customers’ needsthrough
electricity credits using PAYG scheme. In this way, the company provides more flexibilityin its electricity usage.
Nevertheless, the investment on the smart metercould be a trade-off with the fees that the customers need
to pay. Thus, itis most likely that the PVC which uses this model could not serve the lower segment of BoP
market due to the higher price on the subscription fee compared to the fixed-fee scheme. This model has been
successfully applied by Devergy.

Customer interface
e Customer segments:

Asexplainedinabove, the customer segmentsof the second alternative of Sumba’s business model is
influenced by the use technologies to deliver the electricity services to its customers or the value
proposition offered to the customers. The use of simple technologywillenablealow subscription feein an
exchange of limited or pre-set time of electricity services. This modelwillonly work on the lower and middle
segments of BoP since the higherincome of the villagers, the more they want to use electrical equipment
such as TV and radios.

On the other hand, the use of smart meter will increase the flexibility of electricity usage as well as
the flexibility of the payment systems. However, the use of a smart meter could alsoincrease the cost of
electricity services which need to be paid by the customers. Thus, thismodel will onlywork from the middle
up to the uppertierof BoP since the subscription fee couldbe too high for the lower tier of BoP customers.

In short, the customersegments could also be influenced by the company’s choice of the technology
usedinordertodeliverreliableand affordable electricity services toits customers. The customer segments
of the second alternative of Sumba’s business model is summarized in Figure 6.20.

e Customer relationship:

As the company sells a service as its value proposition, the company should be able to provide good
customer services, or customers support in order to have good relationships with its customers. For
instance, both MGP and Devergy enable 24/7 customer’ssupportand control systemsto ensure that the
customers will get the adequate supports whenever there are technical problems related to the systems
or the micro-grid.
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The company also could employ local sales agents which also trained as technicians who could do
small maintenance and services on the systems. Another way is to have partnerships with KUDs, KUSs and
train people from KUD, KUS to be local technicians oragents. These agents operate based on commissions
and operate underthe company’s sales force’s supervision. If anything happen s to the micro-grid systems,
the customers could directly call the customer services or contact the local agents. Then, the local agents
could see and do the small repairwith the assistance from company’s customerservices. In this way, the
company enableslocal presence atthe villages as well as enable to do the servicesand maintenance locally
from the villages, which lead to cost savings on operational aspects.

e Channels:

The company could rely on the company’s sales and marketing team to do the survey as well as to
promote and sell its services. Moreover, the sales and marketing team could also establish partnerships
with KUD/KUS or local agents to promote its services to the villagers. The KUD/KUS or the local agents
could receive small commissions in exchange of numbers of houses connected with the company’s micro-
grid systems.

Types of technology

v
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Figure 6.20. Customer segments of Sumba’s business model 2 distinguished by the use of different technologies

Infrastructure management
o Key partners:

In order to be able to operate the business, the PVCneedstodevelop partnerships with national PV
suppliers. It is betterto rely on the PV suppliers which has the components inside the country, so the
company does not have to worry about the importation procedures. Moreover, itis betterto have all the
componentsreadyinSumbalsland. Thus, the PVC could avoidthe shipping process from Jakarta to Sumba
Island and could focus on the operational aspects in Sumba Island.

The company also needs to establish partnerships with different investors, donors, financial
institutions in order to secure investments for its business. The company also needs to develop
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partnerships with the government to enable the company does any lobbying activities related to RET
regulation, especially the regulation related to electricity tariffs, kerosene subsidy, and benefits for RET
companies.

The company also should develop partnerships with KUDs/KUSs and local sales agents to help the
company with the operational and technical aspects locally in the village.

e Key activities:

Based onthe proposed value proposition described above the key activities which needto be done by
the company in order to operate its business are sales and marketing, installation, quality control,
maintenances, and services. From MGP and Devergy experiences, since the company sells electricity
services, itis not that hard to promote its services, especially when the price they need to pay for the
electricity services is the same as the price they need to pay for kerosene for each month.

Furthermore, in orderto manage the waste of thefaulty and old products, the companyneeds to have
waste collectionprocedure. The PVCshould be able to collect the waste and faulty prod ucts itselfsince the
companyisthe one whoinstalls the systems. Thus, itis the company’s responsibility to take downany fault
systems and change them with new ones in order to deliver reliable electricity servicesto its customers.
Nevertheless, the recycling process could be made through an agreement with the PV suppliersin the first
place. Thus, the responsibility of recycling process is transferred to the third parties.

Payment collection from the end users could be made weekly and collected through KUD, KUS or the
local sales agents. The company’s collection team could come once amonth to collect the money from the
company’s representativesinthe village. Nevertheless, if the company chooses to have aPAYG and meter
systems installedin the customers’ house, the payment will be made directly to the company through
mobile money or credits which can be boughtin any KUD, KUS, or the local sales agents. IN this way, there
is no direct payment collection made by the company’s staffs.

e Keyresources:

In order to be able to operate its business, the PVCshould provide supporting key resources such as
sales and marketing team, the installation and service technicians, quality control engineer, as well as
collectionteam.The company also needs physical resources such as branch office and warehouse inSumba
Island to support its operations on the island. If the company decides to use a meter in the systems, the
company needs to have smart control systemsand PAYG devices as theiradditional resourcesinorderto
enable flexible PAYG payment scheme.

Financial aspects
e Revenue streams:

The company’s revenue comes solely from the service fee. As explain above, there are two ways to
collect the service fee from the customer depending on the technology used by the PVC. The company
could choose to have simple technology which enables to deliver electricity services at a pre-set time in
exchange for a fixed fee which will be collected weekly by its partners, such as KUD, KUS, and local sales
agents. Then, the company’s collection team will collect this fee every month. In this way, the company
could save up its operational cost. With this revenue model, based on MGP’s experience, the payback
period is from 2.5 up to 3.5 years per installation.

Anotherwayto collectthe revenueisto have a meterinstalledin each of the customers’ house, and
develop smart control systems which could control and see the use of electricity as well as the works of
the company’s micro-grid remotely from the office. The company could investin a PAYG system which
enablesthe customersto buy electricity credits just like mobile phone credits. The credit could be bought
directly through the company’s partner such as KUD, KUS, and local sales agents or directly through their
mobile phone. In this way, the company does not have to go directly to the village to collect its own
revenue.
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e (Cost structures:
Based onall the recommended keyactivities above, the mostimportant costsincurredwhile operating

PVC’s business model are the costs of the systems components, operations, services and maintenance

costs.

Finally, all the elements of business model for the second recommended business model for PVC which
operatesits businessin Sumbalsland couldbe seenin Figure 6.21. Furthermore, the comparisonof the second
alternative of Sumba’s business model with other existing PVC’s business model could be seenin Figure 6.22.
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7 CHAPTER 7: Conclusion, Discussion, Implication, and Recommendation
7.1 Preface

Thisresearch aimsto develop the most suitable business modelfor off-grid PV electrification in Sumba
Island, Indonesia. The aim of this research was accomplished by defining one research objective which is to
understand how PV companies choose types of business models to address the challenges in the rural energy
market. This research is divided into a four-phase study to accomplish the research objective. The previous
chapters presented allthe details of the four phases. The first chapter dealt with the background of the study,
the identification of the knowledge gaps from the literature, as well as the problem statement which is the
missing link on how a business model for off-grid PV electrification is designed to address barriersin the rural
energy market in developing countries. Moreover, the research approach was explainedin the first chapter.
The second chapterwas dealt with the theoriesin more details. Aliterature review was performed to get in-
depth understanding on the barriers which influence the adoption of PV technologies in the rural energy
market as well as the concept of business models and its usage to support PV electrification business in
developing countries. In the same chapter, a set of barriers which influence the adoption rate of PV
technologies was definedand used to develop interview questions on the case study which was performed in
Chapter 3. The third and fourth chapter dealt with building an initial framework which explains the linkage
betweenthebarriersfacedby PVCsinthe rural energy market and the business model employed to overcome
those barriers. Seven cases were chosen carefullyto represent the domain of thisthesis. The initial framework
was developed through a cross cases analysis in Chapter 4. The fifth and sixth chapter dealt with the
framework validation and business model construction for a specific condition in Sumba Island, Indonesia.

This chapter starts with the conclusion of this research where all the sub-research questions and the
main research question will be answered. A discussion section will follow to discuss several interesting facts
that are not linked to the research questions. Next, research limitation, as well as practical and academic
recommendation, will be explainedin detail. Finally, some of the reflectionsand insightsfrom a personal level
while conducting the research will be presented.

7.2 Conclusion

The objective of thisresearchisto understand how PV enterprises choose typ es of business models to
addressthe challengesinthe rural energy market. Furthermore, the aim of this researchis also to developa
suitable business modelfor off-grid PV electrification inSumba Island, Indonesia. In orderto meet the research
objective, one mainresearch question was formulated. To get the mainresearch question answered, several
sub-research questions were also developed. The answers of the sub-research questions were answered
through literature, case study, field study and interviews, as well as cross cases analysis.

7.2.1 Sub-questions

1. What are the different types of business models which implemented by the PV companies (PVCs)
specialized in rural energy market?

Incumbent literature: Differenttypesof business modelemployed by PV companiesin developing countries

were presentedinthe literature. However, thereis alack of literature which explains specific business models
and its elements employed by PV companies specialized in the rural energy market. Thus, we looked at the
business models employed by PV companiesinthe developing countries and its descriptions in more detail to
understand the types and elements of business model employed by PVCs in the rural energy market. Singh
(2016) classified typology of business models for off-grid PV electrification in India into eleven different
models, which are formal, informal, retail, direct marketing, sell-only, sell and service, full payment, rental,
pay-as-you-go, community-managed, and entrepreneur-based. Tongsopit et al. (2016) described four
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different business models for PV in Thailand which are roof rental, solar-shared saving, solar leasing, and
community solar. Based on the description of the business model given by the authors, these business models
could be classified basedonits market, channels, value proposition, revenue model, and the ownership of the
systems. Also, based on the description of the business models, the types of business models which
implemented by the PV companies specialized in rural energy market could be determined.

There are eleven of those business models which are suitable for the rural energy market. Based on
the market whichthe PVCs operate, bothinformal, and formal could be a suitable marketforthe PVCs. Also,
there are two ways which PVCs could sell the products or services which are through retail and direct
marketing. Interms of value proposition, the most suitable business modelrural energy marketis sell & service
model. Itis also supported by existing literature such as Karakaya & Sriwannawit (2015) and Palit (2013) who
explain that after-sales service is a critical element in the diffusion process of PV technology in rural areas
sinceitis a keytogaintrust from the villagers, especially those who have had experiences with bad -quality PV
products. In terms of revenue model, a monthly installment in the form of fee-for-service, solar loans, and
solarrental could be the best modelforthe rural customers, which isalso supportedby the existing literature,
such as Palit (2013). Based on the ownership of the systems, the business could be distinguished from the
community, third party and individual or entrepreneur owned, which all of them could workin the rural energy
market.

2.  What are the barriers faced by the PVCs which hinderthe implementation of off-grid PV electrification
in rural areas in other developing countries? Moreover, What types of business models employed by
the PVCs to address the challenges they are faced?

Literature: The barriers faced by the PVCs which hinder the implementation of off-grid PV electrification in
rural areas in developing countries could be derived from the barriers to the adoption of other RETs for rural
electrification (Wade, 2003; Zerriffi, 2011), barriers to the adoptionof PV systemsin a broad context (Karakaya
& Sriwannawit, 2015), general barriers to PV adoption for rural electrification (Chaurey & Kandpal, 2010),
barriers to the adoption of PV systems in the specific regions or countries (Ansari et al., 2013; Jeslin Drusila
Nesamalaretal., 2017; Ohunakin etal., 2014; Wamukonya, 2007), and barriers to the adoption of PV systems
in rural areas in a specific country (Pascale et al., 2016; Sharif & Mithila, 2013; Sindhu et al., 2016). We
summarized all the barriersfoundin the literatureand classified them into ten group of barriers which are (1)
infrastructures, (2) investments, (3) financial of the end-users, (4) human resources, (5) technical barriers, (6)
market demand, (7) social, behavioral, and cultural aspects, (8) governmental / institutional barriers, (9)
networks / partnerships, and (10) environmental barriers.

Case study: From seven cases investigated, all of the PVCs agree on the list of barriers which were found in
the literature. There are no additional barriers which are faced by the PVCs which influence the adoption of
PV technologiesin the rural energy market. Nevertheless, each of the PVCs describe the level of barriers they
faced during the implementation of PV electrification in the rural energy market differently.

Based on the result of our interviews with the PVCs, different types of busine ss models employed by
the PVCsto addressthe challenges they facedinthe rural energy market could be classified based onits key
activities as well as its value proposition. Different types of business model employed by PVCs based on our
interview results are the E2E model, distributor model, product-focused, and service provider model.

Based on its activities, the types of business model could be classified as the E2E model and the
distributor model. This classification is derived from the key activities of the companies whether the
companies produce or designits own products. The companies which employ the distributor model, such as
SunnyMoney, SunTransfer, and SunSawang, rely on PV suppliers to supply the companies with good quality
PV products. On the other hand. Mobisol and Selco, which design or produce its own products, are classified
as companies which employ the E2E business model.
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The business model employed by PVCs could also be classified based on its value proposition.
Accordingto our interview, companies such as Devergy and MGP act as utility companiesinstead of product
companies. Thesetypes of companiescould be classified as the service provider companies since Devergy and
MGP focus on selling electricity services instead of PV technologies. This business modelis different from the
products-focusedbusiness model wherethe PVCs focuson selling various types of PV technologies. The choice
of types of value proposition offered by the PVCs also play major role in determining companies’ revenue
model. The PVCs which sell PV products apply the pay-to-own scheme through installments, loans, or flexible
PAYG systems. Thus, the rural customers could avoidthe high up-front cost of the systems. On the other hand,
the PVCs which offerservicesasits value proposition applyaservice feein exchange fortheelectricity services
through fixed subscription fee or PAYG scheme.

3. How can characteristics of business models for off-grid PV electrification be derived from the barriers
that are faced by PVCs in the rural energy market?

Cross cases analysis: From our investigation, the types of business models employed by the PVCs are highly
influenced by the choice of the customersegmentation and its value proposition offered to the customers. It
is due to the fact that the choice of customer segmentation and value propositions lead to various levels of
barriers faced by the PVCs in the rural energy market, which at the end will influence the choice of business
models employed by PVCs in the rural energy market, which is shown in Figure 7.1.

»

Figure 7.1. The flow diagram of business model development

Based on the result of our cross cases analysis, notall elements and characteristics of business models
for off-grid PV electrification could be derived from the barriers that are faced by PVCs in the rural energy
market. From our analysis, only five out of ten barriersfoundin the literature earlierinfluence the elements
of business model employed by PVCs. These barriers are (1) infrastructure, (2) financial, (3) market demand,
(4) social, behavioral, and cultural, as well as (5) environmental. Our analysis shows that the levels of these
particular barriersinfluence elements of business modelsemployed by the PVCs, such as the key partnerships,
key activities, key resources, customer relationships, channels, and revenue streams. N evertheless, there are
also several otherfactors which determine the elements and characteristics of business model employed by
the PVCs. These factors are derived from the levels of financial barriers. These factors are (1) the size of the
company, (2) infrastructural barriers, (3) technological investments, (4) the location of the third parties, and
(5) the behavior of the customers it selves.

Fromour analysis, it could be concluded that the otherfour barriers which are faced by the PVCsdo not
play anyrolesin determining specificelements of business models employed by the PVCs. The different levels
of barriers faced by the PVCs on the (1) investments, (2) human resources, (3) governmental/institutional
aspects, and (4) networks or partnerships, do not lead to specific elements of business model employed by
the PVCs. All of the PVCs have ageneral solution for each of those barriers regardless of its level of significances
towards its business.

Based on our interview results, each of PVCs experience different levels of technical barriers. However,
these differentlevels of technical barriers were influenced by various reasons which could not be generalized
such as lack of innovation, lack of standardization of PV products in the country, and lack of project
management. Each of these issues was addressed with specific elements of business model which are tailored
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based on the needs. It could be concluded that each of the technical barriers will lead to specificelements of
business model.

Finally, the choice of elements of business modelswill eventually influence the cost required to operate
PVCs business as shown earlierin Figure 7.1.

4. What is the potential off-grid PV electrification in Sumba? What are the barriers that impede the
implementation of off-grid PV electrification in Sumba?

Literature: Accordingtothe literature, SumbaIsland has an average insolation of 5kWh/m?/day, which means
that the island gets asolarradiation of 1000 Watt/m? for five hoursaday (Alphenetal., 2008). Thus, the total
solarenergy potential in SumbaIsland could be calculated by multiplyingits solarinsolation with the areas of
Sumba Island, which is about 44,260 GW.

In general, all locationsin SumbaIsland are suitable foron-grid and off-grid PV electrification. However,
the literature suggests that considering allthe infrastructure and access to the locations such as the conditions
of the road and the grid availability, the technical potential of Solar energy in Sumba Island is only 10 MW
(Hivos, 2014b). Thus, the technical potential of off-grid PV electrificationin SumbaIsland couldreach up to 10
MW since the availability of the grid could be neglected.

Field study: Based on our field study and interviews with several actors in Sumbasland, it could be concluded
that currently there are three main actors which influence the adoption of PV technologies in Sumba Island.
These actors are Hivos, an NGO which owns several off-grid PV projectsin Sumbaisland, PLN, a state-owned
utility company which offers an electricity service through SHSs in exchange of subscription fee, and the
governments which own donor-driven projects across Sumba Island. Each of these actors experiences
different levels of barriers which impede the implementation of their projects.

Hivos, as an NGO which acts as the National Secretariat of SIl program, needs to cooperate with
various stakeholders which include the national and local governments. Moreover, just like many other NGOs,
Hivos operatesits projectsbased on grants fromdonors. Thus, Hivos also needs to attract investors and donors
to secure investments for the Sll program. Hivos describes the most significant barriers which impede the
implementation of Hivos projects are the governmental/institutional barriers. The change of regulations in
RET, especially in PV, affect the attractiveness of Sll program to the investors. The more regulations in favor
of RET, the more investors want to investin Sll program. Nevertheless, until now, there are only a few
regulations which support RETin Indonesia. Thus, Hivos also experience difficulties to get investmentsfor both
its own projects as well as for Sll program. Hivos also experience technical problems during the importation
of PV technologies. It is because Hivos has no experiencesand knowledge in importing technologies from
abroad. Barriers to infrastructure and human resources are also considered moderately significant for Hivos.
Thus, Hivos relies on its partners such as RESCO, and Winrock international for the technical aspects while
Hivos focuses into social and community engagement to stimulate market demand and address any social,
behavioral and cultural issues. In this way, Hivos has a lower level of barrier on the social, behavioral and
cultural aspects compared to the one described by PLN and the government.

On the otherhand, PLN and the government are the programs which are fully supported by national
and local governments. Thus, the programs carried by PLN and the government has lower barriers to the
investment and technical aspects compared to Hivos. On the government projects, the financial, market
demand, and environmental barriers are considered insignificant. Itis becauseallthe programs carriers by the
government are donor-driven programs where the villagers receive the PV systems for free. The most
significant barriers for the donor-driven’s government projects is related to the governmental aspects and
followed by social, behavioraland cultural aspects. Itis because the donor-driven projects are executed by the
local government based on the instruction from the national government. Thus, there is nothing that the local
government coulddo when the national governmenterasesthe program. Moreover, there was a gap between
the government’s intention and the expectation of the villagers on the ownership of the systems as well as

117



the one who is responsible for the services and maintenance of the systems. This misunderstanding could
happen because thereis a lack of programs’ socialization and transfer of knowledge from the government to
the villagers in the form of educations or training.

SEHEN program whichis carried by PLN also experiences a high level of barriers on social, behavioral
and cultural aspects. PLN describes that people wholiveinthevillage do not get usedto with banking systems.
However, from our observation, the high level of barriers on social, behavioral and cultural aspects is also
influenced by the location of the village and limited access to the nearest town. Furthermore, PLN installs
complete PV systems on each of the customers’ house without any automatic control for the usage of the
electricity and the payment of the systems. Thus, it leads to misunderstanding on the ownership of the
systems. In this way, PLN has enabled the customers to enjoy the electricity services without paying any
subscription fee. This condition is also worsenedby the fact that PLN fails to provide proper maintenance and
after-sales services forthe systems. Hence, currently, from about 24,000 systems distributed in SumbaIsland
on 2011, there are only 1,800 systems used by SEHEN customers.

5. How could the existing business models help to address the barriers that impede the implementation
of off-grid PV electrification in Sumba?

Cross-case analysis: The differenttypes of business modelemployed by PVCsin this research have helpedus
to understand various ways of PVCs to overcome challengesin the rural energy market. To be able to develop
a suitable business model for PVCs which operate in the rural energy market in Sumba Island, the initial
framework developedin Chapter 4was validated with the real conditionsin SumbaIsland and through expert
interviews. Then, the finalframework is defined. Moreover, the four different types of business models, which
are the E2E, distributor, products and service provider model are compared. A suitable business model for
PVCs which operate in the rural energy market in Sumba island then could be developed based on the
comparison from different business models which are used by the PVCs in the developing countries. The
specific elements of business models also could be developed by looking at the final framework which was
constructed after the validation with the current conditions on Sumba Island.

7.2.2 Main research question
“What is the most suitable business model for off-grid PV electrification in Sumba Island, Indonesia?”

To be able to answerthe mainresearch question, first, we should look at the updated version of the
framework developed earlierin this research. Furthermore, several data obtainedfromthe field visitin Sumba
Island and the expertinterviews are used as an inputinthe framework to develop the most suitable business
model for off-grid PV electrification in Sumbalsland. From the final framework and the data obtained during
the field studyin Sumbalsland, it could be concluded that there are two business models which are suitable
to be applied to support the adoption of PV technologies in the rural energy market in Sumba Island.

The choice of business model could be influenced by the customer’s segmentation which the PVCs
want to cater. Firstly, for the middle up to the upper tier of BoP customers, there are two available types of
business model which could be employed by the PVC. The first business modelis the combination of the
distributor and products-focused business model which offer various products from a solar lantern with its
mini solar panel, orrechargeable PV lamps up to bigger systems such as SHSs, fol lowed by reliable after sales
service at an affordable price by offering flexible payment scheme. The second business model which could
be employed for the middle and upper tier of BoP customers is the combination of distributor and service
provider model which offers the electricity services delivered by micro-grid which equipped with a smart
meter to control the electricity usage. This model offers the electricity service which could be paid flexible
based on the customers’ needs.
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Secondly, the type of business modelwhich could be employed by the PVCstoserve the lowertier of
BoP marketinSumbalslandisalsothe combination of distributorand service model. However, the electridty
service is delivered through a much simpler microgrid technology. The use of simple technology enablesa
limited amount of electricity delivered to the customers. The electricity services are determined at a pre -set
time or daily quotain exchange for small fixed subscription fee which could be collected weekly or monthly.

7.3 Discussion

In this section, we will look into several otherthings that are not covered in the research objectives but
was a consequence of this research. This section willnot yield answers to the research questions but enables
a discussion on the result of this thesis.

7.3.1 Exploration on business model canvas

The business canvas which was used for this research was based on the business model generation
from Osterwalder & Pigneur (2010). This business model canvas was used due to several reasons. Firstly, it
has complete elements which could be used forthe purpose of this study. Secondly, the canvasis simple and
easy to construct as well as it has beentested in practice and successfully applied in the renewable energies’
field. Nevertheless, thereare otherbusiness model canvaseswhich al so could be used to support this research
aswell asto provide adeeperunderstanding of how a businessmodelfor off-grid PV electrification is designed
to address several barriersin the rural energymarketin developing countries. These business model canvases
were composed by Joyce & Paquin (2016) on The Triple Layered business model canvas (TLBMC) and by
Maurya (2012) on The Lean Business Model. Although both of these canvases were less used in the literature
compared tothe one from Osterwalder & Pigneur (2010), itis stillinteresting to discuss on howthese canvases
could influence the result of this research.

The Triple layered business model canvas developed by Joyce & Paquin (2016) is essentially the
extension of business model canvas from Osterwalder & Pigneur (2010) whichis only economically and profit
focus. The TLMBC compliments the business model canvas from Osterwalder & Pigneur (2010) by integrating
environmental and social canvas layers from lifecycle and stakeholder perspectives. By integrating these three
elements, which are economic, environmental, and social impacts, in a business model, the TLMBC enables
the ones developing more sustainability-oriented business model innovation. In the case of thisresearch, itis
important that PVCs which operate in the rural energy market focus not onlyinthe profit butalsoin the sodal
and environmental impacts of its business. Itis because the nature of the business which operatesinthe BoP
marketand inthe RETs’ field which should take into account the social and environmentalvalues given to the
societies. By using the second and the third layer of TLMBC, ones could have a better understanding of the
PVCs business model, especially in the environmental and social aspects. The TLMBC is summarizedin Figure
7.2.

The second option of business model canvas tool comes from Maurya (2012) which is The Lean
Business Model Canvas. The lean canvas is the adaptation of Osterwalder & Pigneur Business model canvas
(Osterwalder & Pigneur, 2010). The author changes several things from Osterwalder canvas such as Problem,
Solution, Key Metrics, and the Unfair Advantage which could be seen in Figure 7.3. The lean canvas focuses
on the problems which needto be solved on the targeted customersegment. Thus, fromthe figure, we could
see that the first step in building the Lean business canvas starts from defining the top three problems,
followed by choosing the right customer segments and setting up a unique value proposition.
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Economic business model canvas (Osterwalder &Pigneur (2010)

Environmenal life cycle business model canvas

Partners Activities g° | Value Customer Customer Supplies \w |Productioni | Functional |End-of-Life® | Use Phase
W Proposition | Relationship * | Segments || and Value @
ﬁ m Out-sourcing
Resources @ Channels =< Materials #* Distribution s
Costs Revenues Environmental Impacts Environmental Benefits
é - &
Local Governance g Social ocietal End-User 4
Communities Value © (%ulture ik
-
Empl Scale of
miojees g Quitreach
Social Impacts Sacial Benefits
- I+
Social stakeholder business model canvas
Figure 7.2. Triple Layered Business Model Canvas (Joyce & Paquin (2016))
PROBLEM SOLUTION UNIQUE VALUE PROPOSITION | UNFAIR ADVANTAGE CUSTOMER SEGMENTS
Top 3 problems Top 3 features Single, clear, Can't be easily copied Target customers
compelling message or bought
that states why you are
different and worth
buying
KEY METRICS GHANNELS
Key activities you Path to customers
measure
COSTSTRUCTURE REVENUE STREAMS
Customer Acquisition Costs Revenue Model
Distributing Costs Lifetime Value
Hosting Revenue
People, etc. Gross Margin

Figure 7.3. Lean Business model (Maurya, 2012)

In the case of this research, the lean canvas provides the right elements to capture the problems and

barriers which need to be solvedinthe BoP market, as the targeted customer's segment of the PVCs. Then, a
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unique value proposition could be defined based on the problems in the chosen customer segments. After
that, otherelements of lean business model canvas could be determined based on the steps shownin Figure
7.3. The Lean business model canvas is different from the Business canvas developed by Osterwalder &
Pigneurwhere thesteps couldbe started anywherein the canvas. Furthermore, Osterwalder’ canvas does not
have elements to capture the problemsdirectly onits canvas. Thus, in this research, the linkage of the barriers
faced by the PVCs in the rural energy market and the business model employed by the PVCs to overcome
those challenges could not be drawn directly on the Osterwalder’s canvas.

Both business model canvas developed by Maurya (2012) and Joyce & Paquin (2016) seems to be
promising to be used in the future research. It is because the elements of the lean canvas could capture the
mostimportantbarriers or problemsfaced by the PVCs which could lead to the right solution provided by the
business model. Also, the layers on the TLMBC could lead us to get more in-depth understanding and more
details on the sustainability of the business models employed by the PVCs in this research. Different
frameworks or business model might be obtained from this research if the lean canvas or the TLMBC were
used as the research tool in this study. Although the lean canvas and TLMBC seem to be promising to be used
forthis particularresearch which focuses on the problems area, these canvases are less used in the literature,
especially in the field of renewable energies. Thus, validation of these canvases’ usage in the renewable
energies field is still required.

7.3.2 Factors influencing the choice and the success of business model employed by PVCs in the

rural energy market

At the time of interviewing and after carefully analyzing the data as well as constructing the
framework, it was found that not only the level of barriers’ significances but also several other factors
influence the choice of elements of business model and the success of business model employed by PVCs.
These factors are the size of the company, infrastructural barriers, technological investments, the location of
the banks, and the behavior of the customers it selves. These findings were also mentioned in the existing
business model literature which also points out several factors which influence the choice of business model
employedby the organizations. Thesefactors include customer behavior, technology, market opportunity and
competition (Chesbrough, 2007; Magretta, 2002, as citedin Kujalaet al., 2011). Otherfactors also affectthe
performance of business models such as the complexity of the project as well as its organization (Hobday,
1998; Wikstrometal., 2009, the experience of organization in delivering services (Wikstrom et al., 2009), the
project size and the risks involved in the projects (Cova et al., 2002) all cited in (Kujala et al., 2011).

Inthe case of thisresearch, the factors which were found during the interview session play major role
indetermining the choice of payment schemeorrevenuecollectionmethod. The success of payment scheme
or the revenue collection method will affect the revenue streams of PVCs. Thus, it plays a major role in the
success of business model employed by PVCs in the rural energy market.

In PLN case, the business modelemployed by PLN did not work well. It could be seen by the numbers
of SEHEN systems installed at the beginning of the program compared to the current situation. From our
observation, this failure was caused by PLN’s revenue collection method was not followed by the supporting
factors such as customer behavior, technological investments, the infrastructural barriers, and the location of
the banks.

That said, it was found that aside from the level of barriersfaced by the PVCs, there are other factors
which influence the choice of elements of business model and the success of business models employed by
the PVCs. Nevertheless, this finding still needs to be validated in the future research.

7.3.3 Understanding BoP customer segmentation

At the beginning of this study, it was explained that the focus of this study would be the BoP market
which is the largest but the poorest socioeconomic group in the global income pyramid living less than $2 a
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day (Prahalad & Hart, 2002). Nevertheless, the BoP market consists of different tiers of customer
segmentation which could be classified based ontheirincome, as it can be seenin Figure 7.4. The lower tier
of the BoP customersis consideredasthe poorest of the poor. Although all the PVCs we interviewed targeted
the BoP marketand the rural customers, not all of the PVCs could cater the lower tier of the BoP orthe poorest
of the poor. MGP is the only company which could serve the lower tier of the BoP and the company prides
itselfin coveringthis market. Itis because the choice of its simple payment method and the technology used
by MGP which enable the company to offerlow servicefee toits customers. Compared to Devergy which also
offers electricity service to the customers, the company chooses to have a flexible usage of electricity, in
exchange forhigherfee.Devergytriesto serveabroadersegment of BoP by offering the flexibility of payment
and electricity usage.

BoP Customer

5 -
Regmentation PVCs’ value proposition

Lower tier
MGP

Middle tier
Suntransfer Devergy

Mobisol
SunnyMoney

SELCO
Upper tier v SunSawang 4

* Higherincome * More flexible payment
* More needs * More advanced technology

Figure 7.4. BoP customer segmentation

Other companies which focus on serving the middle and upper tier of the BoP market tend to have
more products’ options compared to those which focus only in the upper tier of BoP market. For instance,
SunTransfer and SunnyMoney provide solar lantern and SHS to cover a broader range of BoP customers. On
the other hand, SunSawang, SELCO, and Mobisol only sell SHS to the upper tier of BoP Customers.

It was found that the higher income of the targeted customers, the more they are willing to pay for
the use of electricity. Thus, it has to be followed by the bigger systems which could deliver the electricity based
on the needs of the customers. MGP, which is the only company which serves the poorest of the poor
customer segment, offers a limited amount of electricity services in exchange of fixed price. On the other
hand, Devergy offers the more flexible electricity services supported by asmart meterin exchange forhigher
fee compared to MGP. Other companies which offer products also have the same behavior. The upper level
of BoP customers tendsto purchase bigger systems to fulfill theirelectricity’s needs, while the middle tier of
BoP customers has to be satisfied with solarlanterns since they could not afford to pay for a bigger systems.

Without neglecting the fact that the PVCs still serve the BoP market which has limited finandal
resources. The PVCs also need to enable installments for the payment of the systems. The lower income of
the customers need to be followed by smaller installment and simpler payme nt scheme. For instance, MGP
collects the subscription fee directly fromthe villagersin the form of cash. It is because its customers do not
have access to the banks and only have cash in a limited amount of time. Thus, it is important for MGP to
collectthe cash as often as possible.In this case, MGP collects the subscription fee weekly.On the otherhand,
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othercompanies which caterthe higherincome of BoP Customers enable flexible payment schemes through
PAYG, installments or loans through the third parties such as banks or local financial institutions

To conclude, the choice of customer’s segmentation within the BoP market will influence the value
proposition offered by the PVCs, especially in terms of technologies and the flexibility of the payment schemes.
However, further research needs to be done to validate this finding.

7.3.4 End-to-End (E2E) business model Vs. Distributor business model

From this research, we found that the types of business model could be classified based on the key
activities done by the PVCs. These types of business model are the E2E and the distributor business model.
The PVCs which employ the E2E business model are SELCO, Mobisol, and Devergy, while the rest of the PVCs
in this study employs the distributor model.

The distributor model relies on the other PV suppliers to supply the companies with good-quality PV
products and its components. On the other hand, the E2E model involves the PVCs in designing its own PV
technologies. The choice of PVCsto employ one of these types of business model will influence the cost the
PVCs need to be incurred in order to operate its business. Ideally, the more activities are done by the PVCs
themselves, the more costs need to be incurred, which at the end might also affect the profitability of the
PVCs. Since this was the unexpected outcome of this research, further study needs to be done tolook into the
linkage between the choice of business model’s types and the profitability of the PVCs.

7.4 Research limitation and Recommendation

This section will present research limitation and academic recommendation for further studies. The
recommendations made in this section are based on the results obtained from this research.

From this study, we discovered there are two types of business model which can be distinguished
based onits key activities, which are the end-to-end and distributor model. Since thisstudy only involves seven
PV companies, othertypes of business model employedby PV com panies might not be capturedin this study.
There is a possibility that PV companies only focus on the research and development of the products or the
technologies withoutinvolvingany furtherin the distribution and selling process. This type of PV compa nies
has its own brand and types of technology. However, this type of PV companies is highly dependent on its
local partners to distribute and sell the products to the end users. This type of business model is failed to be
capturedinthissince there are no PV companies we have interviewedrun this business model. Thus, it would
be wise to have more PV companiesinvolvedinthe study to capture variationsin business model employed
by PV companies which focus on the rural energy market in the developing countries around the world.

Secondly, this study looks at seven different cases which mainly located in Asia and Africa.
Furthermore, the companies we interviewed operate its business in the countries which are located on the
continents oroperate onlyinspecificregionsin one country. Thus, the framework developed from this study
might not be representative enough forthe wholeworld. The frameworkwe developed in this research might
not be suitable for companies which want to operate its business in the island or archipelago nations when
the operational areas are located on different islands from the companies’ head-quarter. It is because of
different market characteristics as wellas resources requiredto do the businessin those locations.In the case
of this research, although Indonesia is an archipelago country, the business models we developed in this
research focus only on one specificisland which is Sumba Island. The framework might be no longer suitable
to develop business model for PV companies which want to cater greater areas of Indonesia. Thus, it would
be wise to extend the regions and countries where the PVCs operate its business to obtain a greater
generalizability of the framework. More case studies should be done in PV companies which operate its
business in Archipelago or Island Nations, such as Maldives, The Philipines, and Fiji.

Thirdly, most of the cases chosen for this research are relatively new companies, except for SELCO
which have been selling PV technologies for 22 years. Hence, these companies themselves are trying out
differentbusinessmodels and yet to validate themselves. Furthermore, most of the companies have not been
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able to generate profit yet. Furthermore, the result of the interview could be very subjective. Although a
experts interview was done to validate the framework developed in this research, a field testing and
guantitative research could be otheroptions to avoid the bias and subjectivity of the interview results as well
as to make the frameworks and the business model more robust.

Next, the validation of the framework which was done through expert interviews wassolely depending
only on two interviewees. One interview was done with Mr. Hamzah from an Indonesian company while
another interview was done with Mr. Bart Fugers. The interview with Mr. Hamzah lasted for more than one
hour and all the questions were essentially answered during the interview process. On the other hand, the
interviewwith Mr. Bart Fugers much focused on the structure of theframework and its future usage. Although
both of the interviewees agree ion the framework developed in this study, it is better to have more experts
from PV industry or academia to validate the framework.

Lastly, furtherresearch needsto be done on the reason behind the choice of value propositions. The
PVCsinthis research offer adifferent value propositiontoits customers. Some companies offer products while
some others offerservices. There are also variations on the productsthe PVCs offered to the customers. For
instance, solarlantern, solarhome systems, and rechargeable PV lamps used in Hivos program. Further study
should be done to understand the factors which influence the choice of value proposition offered by the PVCs
to the rural BoP customers. The mostinteresting and highly relevant recommendation for the future research
would be: “What are the factors influencing the choice of value proposition offered by the PVCs to the rural
BoP customers in the developing countries?”

More recommendationsforfurtherresearch could be derived fromthe discussion sections as well. Please
refer to the discussion section for further inspirations.

7.5 Reflection

The research process had four phases which start from the knowledge gap identification phase,
identification of barriers and the business model, initial framework construction, framework validation and
business model construction. The firsttwo phases were carried out through aliterature review, while the last
two phases were done mostly through case study and cross cases analysis. With the respect of the availability
of literature, the search of the literature was quite challenging, especially at the beginning of the research.
Firstly, much literature mainly discussed the barriers to the adoption of PV technologies in developing
countries and how to overcome those barriers. Nevertheless, limited literature was available when it comes
to the use of businessmodelto overcome challenges to the adoption of PV technologies especially in the rural
energy marketin developing countries. Moreover, several literatures have mistaken the concept of business
model and revenue model which make the searches of the literature becomes a challenge. Secondly, the
decision of usingthe research tool from Osterwalder & Pigneur (2010) was made quite earlyin the research
process. It is because the business model generation from Osterwalder & Pigneur (2010) has complete
elementsforthisstudy as wellas has been tested in practice and successfully applied in the field of renewable
energies (Richter, 2013). However, during the search of the literature on business model, other business model
canvas were found such as The Triple Layered business model canvas (Joyce & Paquin, 2016) and The Lean
Business Model (Maurya, 2012). These two types of business model canvas were essentially less used in the
literature. Nevertheless, it is still interesting to see how these models could also be used to support and to
give deeper insights in this research compared to the one from Osterwalder & Pigneur (2010).

Secondly, with respecttothe execution of the study, several challenges were faced while contacting
the PV companies as well as while performing the interview. Based on the previous experiences, it is known
that it is quite hard to find the companies which are willing to be interviewed, especially when there is no
personal contacts available from the companies. Thus, at the beginning of the search of PVCs, all possible
options were tried to contact all the targeted companies. It turned out that most of the companies gave
positive responsesto the interview requests. Hence, sevencases needto be included in thisresearch. Although
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it seemed too many cases, these seven cases studies from the PVCs essentially provided different insights
which were used for this research.

Thirdly, it was a challenging task to perform a one hourinterview with the companies, es pecially with
two questionnaires which have been designed for this research. Three of the seven companies which have
beeninterviewedcould not finish the questionnaire.One of the reasons was becausel need to share the time
with another student from Delft University of Technologywho also did aninterview for her masterthesis. The
othertwo companies which I failed to finish the interviewwas caused by the limited amount of time the PVCs
gave forthe interviews which last less than one hour. Hence, several questions and unclear answers need to
be asked through emails. It would be great if theinterviewtime was not shared with other studentsand it was
plannedto be one hour precise. Otherchallenges were faced during expertinterviews. Itis quite challenging
to explain the aim of the inteview and the newly developed framework which has never been seen before
through phone interview. Thus, the expert interviewwhich aim to validate the framework is better done
through a face-to-face meeting.

Fourth, it was found that some of the PVCs were confused about the questionsrelated to the barriers.
Thisresearch was focused on the barriers faced by the PVCs, especially at the beginning of its o perations, and
how they use a business modelto solve those barriers. However, some of the PVCs were foundthat they have
a low level of certain barriers because they have applied their current business model, which was not the
answerneeded for this research. Hence, some of the questions need to be repeated and explained to the PVCs
so that proper answers could be obtained for this research.

Fifthly, itwas quite challenging to organizeafield studyto Sumbalsland. There was no exact schedule
for the field visit until one day before | departed from the Netherlands. Thus, the choice of the villages for the
field study was made by Hivos team with the respects of the villages’ criteria | made for this research. A
literature review forthese villages could also not be done since the decisionof the villages that we wanted to
visitwere also made once | arrived on Sumbalsland. It would be nice if | could prepare a literature reviewon
these villagesto getsome insights before | came for the field visits. Moreover, the field visit was done during
Indonesian’s national holiday, which affected the available time to conduct interviews with the government
and PLN officials.

Sixth, atthe beginning of this research, it was plannedthat the final frameworkand the business model
for the PVCwhich operate in Sumbalsland developedin this research would be validated by the government
officials. However, in practice, it was not possible to perform such validation once | got back to the
Netherlands. It was challenging to contact one of the government officials from the MEMR, although | got a
personal contact with the department. It was impossible to ask their opinion on the final framework as well
as the business model developed in this research through SKYPE or emails. Hence, the validation of the
framework was done through a cross-case analysis with the current conditions in Sumba Island and
practitioners from PV industries. Unfortunately, there was no validation provided for the business model
developedinthisresearch. ltwould be betterif the final framework and the businessmodel developed in this
research could be reviewed and validated.

Lastly, thisresearch consisted of the combination of theoretical and practical parts which were done
in limited time. Although it is an interesting topic which combines theoretical and practical research, it was
foundthatthe data that was obtained fromthe literature and the case study was very dense and rich with no
proper orientation to it. Hence, it was quite a task to summarize and narrow down all the data from the
literature and sevencases study. It would be better to focus on performing one of those theoretical or practical
research.
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9 APPENDICES
9.1 The initial list of PV companies

No Name of PV company Justification for elimination or insertion for case study analysis  Status
1 | AfghanSolar for profitbutfocus on bigger market and systems Excluded
2 | Azuri for profitoperates at therural energy market Included
3 | Barefootcollege notfor profit Excluded
4 | BBOX for profitoperates at therural energy market Included
5 | BennuSolar notrelevant -

6 | ClayEnergy for profitrenewable energy company Excluded

7 | Contained Energy for profitbutfocus on bigger marketand systems Excluded

8 | d.light notrelevant -

9 | Devergy for profitoperates at therural energy market Included
10 | Eight19 notrelevant -
11 | ENVenture notrelevant =
12 | Essmart notrelevant -
13 | Good Return notfor profit Excluded
14 | GramPower notrelevant -
15 | Grameen Shakti for profitoperates at therural energy market Included
16 | Kamworks for profitoperates at therural energy market Included
17 | Kopernik notfor profit Excluded
18 | LittleSun notrelevant -
19 | LUTW notfor profit Excluded
20 | MainstreamRenewablePower  for profitbutfocuson bigger marketand systems Excluded
21 | Meragao Power for profitoperates at therural energy market Included
22 | M-KOPASolar for profitoperates at therural energy market Included
23 | Mobisol for profitoperates at therural energy market Included
24 | NizamEnergy for profitoperates at therural energy market Included
25 | Onergy for profitoperates at therural energy market Included
26 | OrbEnergy for profitbut offers solar thermal systems Excluded
27 | PicoSol notfor profit Excluded
28 | Pollinate Energy for profitoperates atthe BOP for slum communities in town Excluded
29 | Practical Action notfor profit Excluded
30 | Rural sparks for profitoperates at therural energy market Included
31 | SELCO for profitoperates at therural energy market Included
32 | Shidulai Swanirvar Sangstha notfor profit Excluded
33 | Simpa Networks for profitoperates at therural energy market Included
34 | Solar UniverseIndia for profitbutfocus on bigger marketand systems Excluded
35 | SolarNow for profitoperates at therural energy market Included
36 | SRE Solutions for profitoperates at therural energy market Included
37 | Sunlabob Renewable Energy for profitbutfocus on bigger market and systems Excluded
38 | SunnyMoney for profitoperates at therural energy market Included
39 | SunSawang for profitoperates at therural energy market Included
40 | SunTransfer for profitoperates at therural energy market Included
41 | Surana Ventures Limited notrelevant -
42 | Waaree for profitbutfocus on bigger marketand systems Excluded
43 | Zularistan for profitbutfocus on bigger marketand systems Excluded
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9.2 The final list of PV companies

No Name of PV company Responded positively
1 | Azuri No
2 | BBOX No
3 | Devergy Yes
4 | Grameen Shakti No
5 | Kamworks No
6 | Meragao Power Yes
7 | M-KOPA Solar No
8 | Mobisol Yes
9 | Nizam Energy No

10 | Onergy No
11 | Rural sparks No
12 | SELCO Yes
13 | Simpa Networks No
14 | SolarNow No
15 | SRE Solutions No
16 | SunnyMoney Yes
17 | SunSawang Yes
18 | SunTransfer Yes

9.3 Questionnaires

9.3.1 Case study interview

93.1.1

Business modelrelated questions

Products

Value propositions

1
2.
3.

What kind of products or services do you offerto yourtargeted market (peopleinrural areas)?
Do you develop yourown products?

If you develop your own products, isitlocally made ordo you have any production houses
abroad? If yes, where are they?

If you do not have your own products, where do the products come from? Can you specify the
name of the companies?

Is there any reasons on choosing the manufacturing companies as your partner?

What quality control systems do you apply to ensure the quality of the products?

What does your company offer differently compared to other competitorsinthe targeted
market? Is that what makes you unique compared tothe competition?

Are the local cultures, values, norms considered in your products/services/ marketing strategy?
What are they?

How doyou elaborate these cultural valuesinto your products/services?
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Customer interface

Customer segments

1. Who are the users? End users or other business entities?
questions for end users

2. Whatisthe occupation of the majority of the users? (farming, entrepreneurs, etc.)

3. How much (roughly) the monthlyincome of the targeted users?

4. How far arethe targeted userslive fromthe city?

5. How faris(approximately)the targeted users fromthe nearest grid connection?

6. Whatisthe currentsource of theirelectricity?

7. Canyouspecify how muchthe users spend on energy in daily/weekly/monthly basis?

8. Do theyhave accessto credits? If yes, how much isthe interestrate?

9. Do theylive closetoeachother? Alternatively, are they dispersed?

10. Ifthe targeted userlive dispersedly, how faris the distance from one house to another?

11. What is the average number of people living under one roof?

12. How dothe usersinteractinthe community orin the villages? Dothey have avillage leader?
13. How do you reach your customers/users? Isitthrough avillage leader ordo you have any other

strategies?

14. Do the usersfamiliarwith the technology before yourcompany came? If not, how do you
increase awareness of your product?

15. Could you please describe the willingness to pay of the usersforyour proposed technologies or
services?
qguestions for otherbusiness entities

16. How dothe otherbusiness entities operate? Distributor? Financial institutions? Alternatively,
both?

17. Currently, how many business entities cooperate with yourcompany? Are they private or
governmentowned?

18. How does yourrelationship with yourcurrent partners can help to increase the use of PVin the
targeted market?

Channels

1. Ingeneral, how doyouraise awareness about your company's products/services to you targeted
users? Do you provide education or training to your targeted market?

2. How dothe customers purchase the products? Isit through local agents? or doyou have any
othermethods?

3. How doyou distribute ordeliver your products to the end users? Do you have branch office? If

yes, can you please specify the position needed for one branch office?

Do you provide any allowance (transport and communication) foryouremployee?

What is the maximum distance or radius is the branch office with the furthest targeted users?

How doyou employ yourteam? Full-time employment, contract or commission-based?

How do you collect the products afterthe end of its life cycle? Moreover, what willyou do with

them?

Do you provide services and maintenances afterthe sales? If yes, forhow long?

How doyou provide the aftersales services?

10. Ifyou transferthe responsibility of the aftersales serviceto your partners, how do you make
sure of theirservicesand performances?

11. Arethe spare parts available /accessible to the users? How do you make it accessible?

No u ks

Lo
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Customerrelationship

How do you build the customertrust?
Do you provide any customerservices?
How do the users/customers contact you if anything happens with the products?

How do you get evaluations or feedbacks of your products/services from the customers?
What do you do with the feedbacks from the customers? How do you use it to improve your
products/services?

SR W e

Infrastructure Management

Key resources

1. Doyouown patentswhich could generate licensing fee?

2. How doyou hire yourpeople? Do you have any qualifications forthe sales and technicians
team?

3. How muchis the percentage of local people currently workingin your company?

4. Do youface any difficulties in finding the right talents forright positions? If yes, how do you face
those challenges?

5. Do you provide training foryouremployees?

6. How doeslocal community caninvolve furtherinthe design, planning, and implementation of
the project?

7. Doesyour company benefit from current Government policies and regulations
(incentives/tax/easy bureaucracy, supportive environment)forrural electrification? Can you
mention the incentives scheme if any? Ifyes, could you please explain how you are benefited
from current regulation?

8. Do you have any interaction with the government? Do you involve in the lobbying activities for

the policiesinfavorof your companies?
9. How doyou influencethe governmentinfavor of youside (to supportrural electrification)?

Key activities

1. What do yousee yourcompany as according you main activities? For example: service provider,
distributor, manufacturer, R&D, marketing, sales, services and maintenances, financing

Key partners

1. Couldyouplease specifythe partnership you make with other companies? What are the things
that you outsourced from other companies?
2. How doyou selectfavorable partners?

Financial aspects

Revenue streams

1. PVtechnologyisknown forthe high upfrontcost, and rural communities are known forlimited
financial access, Can you please specify your company’s revenue model to overcome these
challenges? Ownership orservice revenue model and why do you choose it?

2. How doesyourrevenue model work? Daily/monthly subscription orloans with how many
interestrate?

3. How doyou collectyourrevenue? Moreover, why do you choose this model?
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What are the risks of the chosen revenue model faced by your company? Do you have any
mitigation planinthe case of financingrisk or users default?

Are there any revenue streams besides from the sales, subsidies/incentives?

Is your current model commercially viable? Able to generate enough profits? Is the current
financial scheme able to maintain O&Mcompany?

What is your source of funding? Do you getany loans or grants?

What have you done in orderto secure loans (grants) from the bank (investor)?

Cost structure

1. Couldyou please specify roughly the three biggest cost structure of your company? (for example

9.3.1.2

the cost of marketing, operation, manufacturing)

Barriers related questions

Below (Table 1) are some of the barriers to the implementation of off-grid PV technologyin rural areas
which | found fromvarious literature, can you please rate how relevant these barriers with your early
or current condition on ascale of 1to 5:

1 =Not significant

2 =Slightly significant

3 = Moderately significant
4 =Verysignificant

5 = Extremely significant

And HOW do you take those barriersinto your business model?

Table 2. Questions related to barriers of off-grid PV technology in rural areas for PV companies

Classification of Barriers Description of Barriers Scale barriers with your business model?

HOW do you overcome these

[Solution]

Investment

Issues related to company’s access
to funding(loan or grants).
Uncertainties of the funding
process, the requirement of high
investment cost and long payback
period resulting difficult or lack of
access to the funding

Financial

Issues related to the absence or
limited financial accessfor the end
users.This includes lack ofaccess
to rural creditand financial support
for the poor

Human resource The unavailability of skilled and

trained local technicians which
could causeineffective quality
control. Unavailability of well-
educated candidates for specific
positions in thecompany

Infrastructure The unavailability of infrastructure

or access thatare required for the
distribution and the usage of the
services or technologies.Such as
difficultroad access,lack of access
to information, knowledge,
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communication, channels, and
technical assistance

Technical

Issues related to the technology
andservices. This could occur due
to lack of standardization of the
technology, lack of R&D culturein
the country, unavailability of
proper solar radiation data,
ineffective project management as
well as the system integration
which resultingin poor customer
services and poor quality of the
products

Market demand

The issues related to the potential
customers for the products or
services. This could occur due to
the situation where there is a lack
of consumer awareness and
information of the technology,
ineffective marketing approach,
andeducation campaigns,anda
widespreadissueon customer
dissatisfaction or customer
mistrustleadingto unwillingness to
buy the products or services or
when the priceof the
product/service offered is
considered too high

Social, Behavioral, Cultural

Different norms and culturein
regards to the use of the product.
For instancedifferent consumption
pattern of the poor, growing
skepticism of the technology’s
users, reluctanceand ignorance of
people to the new technology. All
of these issues could occur dueto
poverty and low-income level as
well as a lack of trustto the
‘outsiders’

Governmental/Institutional

Laws, policies,and regulationsthat
hamper the diffusion of the
product. Lack of supporting policies
or incentives, subsidies on the
conventional fuel, bureaucratic
complexity, lack ofinstitutional
transparency, lack ofinnovation
strategy, no political commitment
on rural electrification, lack of
supporton the entrepreneurial and
R&D activities
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Network/Partnerships

The absence of actors whichare
directlyinvolvedto supply or
distribute necessary productor
serviceas well as lack of
collaboration and cooperation
within key stakeholders such as
government, industries, users,
financialinstitutions (banks),and
academia

Environmental

The issues related to the
production process as well as the
afterlife cycle of the technology,
especially thosetechnologies
which contain harmful or toxic
material such as storagedevice

Are there any other barriers/challenges that are relevant to your current or earlier conditions? and
HOW do you take those barriers into your business model (Solution to overcome those barriers)?
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9.3.1.3 Field study interview

Village name:

Estimated distance from the grid:

Types of technology:

Year of technology introduced in the village:

Table 2. Questions related to barriers of off-grid PV technology in rural areas for villlagers

Classification of Barriers

Village leaders

Villagers (PV users) |

Villagers (non PV users)

Infrastructure 1. Howfaristhevillage fromthe grid connection? 1. How manytimesdoyou go outto the trade center?
2. Howfaristhevillage fromthe closest trade center? 2. Doyouthinkisitaccessibleto goto the trade center every week?
Investment [none] [none] | [none]
Financial 3.  What'sthe occupation of the majority of thevillagers? | 4. How manypeople youlive withinone house?
What's your occupation?
How much do you earnfrom your current job per month?

Whatdid(do)you use as the source of lighting?

L oKoNWU

How much is your monthly saving/excess?

How much did (do) you spendto buyyour previous source of lighting?

10. Do you have access to banks/financial institutions? Ifyes, whatis it? if not, why?
11. Do you have access to loan/credits? Ifyes, at what interest?ifnot, why?

12. How do you payforthe system? Please explain

13. explainthe payment flow

14. How do you buythe systems?

15. Do you thinkthe systems is affordableforyou?
Yes/no Please explain

16. Do you have anydifficultiesto payforthe
system? Yes/no Please explain

Human resource

[none]

[none]

[none]

Technical

17. Whatdo you thinkabout the technology?

18. Does the current technology satisfy your
needs/demands?Yes/no Please explain.

19. Do you have anydifficultiesto use the system?
Yes/no Please explain

20. Have you ever face any problems with the
systems?

21. Do you know whomto contactif anything
happens to the system?Yes/no Please explain.

22. How longdoes ittake to fixthe systems (if
anything goes wrong)?
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23. Whatwillyou dowhile waiting for the systems
maintenance? Do you use your previous source
of lighting again?

Market demand

4. Howdo you know about HIVOS/PLN program?

5. Howdo you know about PV technologyatthe first
place?

6. Howdo the villagers feel about the technology?

24. How do you know about PV technology?

25. How do you know about HIVOS/PLN program?

26. When did you start to use the technology?

27. What makes you want to use PV technology?

28. Whatdo you thinkneeds to be improved from
current programs or the technology?

1. Doyouknow aboutPVtechnology?
. Doyouknow about HIVOS/PLN Program?

3. Doyou have anyproblem withyour
current source of lighting?

4. Are you satisfied with your current source
of lighting? Yes/no please explain

5. Whatshould we offer you so that you
wantto use PV technologyinstead of
your current source of lighting (fossil
fuels)?

Social, Behavioral, Cultural

29. Howlonghave you beena village leader?

30. Howdidyou becomethevillage leader?Elected by
the people orbased onthe family?

31. How manypeopleliveinthisvillage?

32. Howis thetechnologychange yourvillage?

33. Doyouseethatthetechnologycanbeaccepted
with the local culture/norms?

28. How long have you livedin thisvillage?

29. How does the technology change your life /your
family?

30. Will you recommend the systems to other
people/relativesin this orthe othervillages?

6. Whatarethereasonsyou donotuse PV
technology?

7. Doyouseeorhaveanyrelatives using the
technology?

8. Whatarethereasonsyou donotjoin
HIVOS/PLN program? (incase the
villagers aware of the program)

9. Is thereanychancethatyou wantto
changeyourcurrentsource of lighting to
PV technology?

Governmental/Institutional

31. Are there anyregular meetings withthe villagers to
discuss PV technology?
32. Are there anyregular meetings with HIVOS/PLN team?

Network/Partnerships

[none]

[none]

[none]

Environmental

[none]

[none]

[none]
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9.3.1.4 Expertsinterview
1. AsaPVcompany, doyouface barriers asseeninthe framework? Please referto the classification

and description of the barriers.
2. How dovyou rate the levels of barriers?

1 =Not significant

2 =Slightly significant

3 = Moderately significant
4 =Verysignificant

5 = Extremely significant

O O O O O

e Infrastructure: 1/2/3/4/5

- How doyou see the barriers on infrastructure affecting your business?

- How s the involvement of key partners in solving infrastructural barriers?

- Doyouthinkthatitis necessaryto hirethird parties or to have partnersto solve infrastructure
barriers?

- How important are the partnersto solve infrastructure barriers and continue your business?

- Canyoudo your business without them?

e Financial barriers: 1/2/3/4/5

- How dovyou seefinancial barriers affecting your business?

- How doyou collectyourrevenue?

- Whydon’tyou/ whydo you collect the revenue by yourself?

- Isitbecause of high risk of paymentdefault/isitbecause of part of service provider model?

- How doyou see therisk of default payment by the end usersin your customer
segmentation?

- How doyou solve these problems?

- Isitnecessarytotransferthe risk of payment default to the third party? Why or why not?

e Market demand: 1/2/3/4/5

- How do you see the barriers on stimulating market demand amongst your customers?

- Howistheinvolvementof thethird parties or your partners in stimulating the market demand
amongst your customers?

- Canyou stimulate the demand without having your partners?

e Social, Behavioral, Cultural: 1/2/3/4/5

- How do you describe the barriers on Social, Behavioural, and Cultural?

- How doyou build your relationships with your customers? Is through Call center, Customer
care, or Energycenter?

- Howdo youdoyouroperational activities? Do you relyon your partners to do the operational
activities? Such as: marketing, distribution, sales, installation, maintenance, and services

e Environmental:1/2/3/4/5
- How doyou describe the environmental barriers?
- How doyou manage yourold/faulty products? Do you recycle the products yourself ? ordo

you have any partnersto do it?
- Why doyou choose to recycle yourself?

140



e Technical:1/2/3/4/5
- Do youthinkthat every company hasits own unique technical barriers? Do you think that
these barriers need to be solved with specificsolutions?

e Investment:1/2/3/4/5

- How doyou describe the level of investment barriers?

- Isittrue that the only wayto solveitisto find the donors/investors/grants? Is there any
otherway to solve it?

¢ Human resources: 1/2/3/4/5

- How doyou describe the level of humanresources barriers?

- Do youface barriersonhuman resources onlyintechnicians oralso in managerial level?
How doyou solveit?

- Isittrue that training, hiring third-party for training, and increase the employment pool are
the only solutionto solve this barrier? If not, can you add any othersolutions?

e Government/institutional:1/2/3/4/5

- How doyou describe the level of governmental/institutional barriers?

- Do youthinklobbyingactivities are the only solution to overcome this barrier? If not, can
you add any othersolutions?

e Network/partnerships: 1/2/3/4/5

- How dovyou describe the level of network/partnerships barriers?

- Do youthinkto choose the right partners by havingcriteriaforthe selection are the only
solutionto overcome this barrier? If not, can you add any othersolutions?

3. Any other barriers that you would like to add?
4. Ingeneral whatdoyouthinkaboutthe framework? Isthere anything that needs to be improved?

9.4 Details of the case study
9.4.1 SunnyMoney

9.4.1.1 SunnyMoney’s barriers

In this section, we will look deeper into the significance of each of the barriers which obtained from
the literature earlier, in the context of SunnyMoney’s business. SunnyMoney describes on each of the barriers
and how the company overcomes those barriers as the following:

Infrastructure

SunnyMoney deems barriers in the infrastructure as an extremely significant towards its business.
SunnyMoney quotes, “Majority of their customers lives in remote areas with limited infrastructure
development which could be a challenge for their business operations, such as distribution”. In order to face
these challenges, SunnyMoney focusestheirbusiness model in astrong distribution channel by using thelocal
agents. These local agents are independent local entrepreneurs which interested in selling SunnyMoney’s
solar products. Currently, SunnyMoney supports over 600 agents across East Africa whose income has
increased by 30% on average. Inthisway, SunnyMoney makes its products to be available even inthe remotest
area.

SunnyMoney describes, in the case of Malawi which has up to six regions at the moment, there are
two salespeople, fully employed by SunnyMoney, who handle up to three districts per personto go out to the
village and recruitlocal agents. Each of one district could have up to five local agents which are located in the
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trading centers surrounded by the villages. The salesteamis responsibleforselling abusiness package to the
agents, delivering and distributing the products to the agents, and promoting the agents during marketing
activitiesinthevillage. Inshort, the SunnyMoney’s sales team s responsible for managing the agents. These
agents are important for SunnyMoney business model since these are the ones who make the products
available and closetothe end users. Theselocal agents are responsible for the sales of SunnyMoney Products.

Investment

SunnyMoney considers the issues related to the access of investment to be very significant in the
beginning. SunnyMoney quotes, “Currently there is much interest from the donor community to come and
help. However, before then, it was difficult to get direct investment support.” SolarAid, as SunnyMoney
parent’s charity organization, is responsible for SunnyMoney’s source of funding. It means SunnyMoney does
not have to search their own funding. All the donorsintended for SunnyMoney needs to go to SolarAid first.

Financial

SunnyMoney deemsthe financial barriers as extremely significant. Quoting SunnyMoney, “Financial
barrier remains the greatest challenge in the adoption of new technology. There is much interest from
customers to switch to PV technology, but they cannot afford the system”. It happensbecause of two reasons.
Firstly, the majority of SunnyMoney’s targeted users live less than one dollar per day. Secondly, the interest
rate provided by the banks is high, which could reach up to 40% interest rate per month. This great interest
could be barriers forSunnyMoney’s local salesagent to stock up and distribute the products to the end users.
Thus, financial innovations are required to overcomethese barriersin orderto tap into these typesof market.

To overcome the financial barriers forthe end users, SunnyMoney provides a Pay-As-You-Go (PAYG)
scheme for bigger systems. The PAYG scheme applied by SunnyMoney, gives the end users to have a more
flexible payment. The payment is made with cash through the sales agent. Each payment done by the end
users will give 30 days of light. The payment could be made up to five installments which meansit gives the
end users time to pay the systems up to five months. SunnyMoney uses a centralize d systemto save all the
customers data. If the end-users fail to make the payments, the systems will automatically switch off.

Forthe financial barriers faced by the local sales agent, Sunny Money works with a financial institution
named FINCOOP to provide softloans for the agents. Quoting SunnyMoney, “FINCOOP offers a soft loan with
3.5% interest rate per month calculated on reduced balance, which is 42% per year, while other banks offer
40% interest rate per month with the straight-line method.” In this way, it enables the local sales agents to
take soft loans to buy SunnyMoney’s products with so much lower interest rate from FINCOOP.

Human resources

SunnyMoney considers human resources as a moderately significant barrier towards its business.
SunnyMoney quotes,”Most of production and technical capacity is centralized in the countries with
manufacturing capacity.” To overcome this challenge, SunnyMoney manufactures its products in China, where
the manufacturing capacity is more advanced than in Malawi. SunnyMoney also imports the products from
different brands which have good qualitywith an affordable price to avoid manufacturing process complexity.

Anotherthingthat SunnyMoney does to overcome this challenge is by having a centralized repairing
process which happens only in SunnyMoney's headquarters. It means that any systems which require a big
repairwill need to be sent back to the office. This could be an advantageous procedure since the number of
skilled and trained technicians will be limited as well as it will make the quality control much easier.

Technical

SunnyMoney considers technical barriers as moderately significant. Lack of standardization in the
country resulting a lot of cheap and low-quality products available in the markets, which could lead to the
disadvantages forthe end-users. In orderto overcome these challenges, SunnyMoney only sells the products
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that are approved by Lighting Africa. Lighting Africais an organization founded by the World Bank to support
the implementationof PV technologyin Africa (Africa, 2017). One thing that this organization does isto protect
consumers from poor-quality products by developing quality standard and testing methods. They also publish
the products which qualified based on their standards which help PV companies, like SunnyMoney, to choose
good quality products at an affordable price to be sold to the market so that it will not lead to the users’
disappointment because of the poor quality of the products.

Market demand

SunnyMoney sees barriers in the market demands as extremely significant towards its business.
SunnyMoney believes that the demand could be created after effective promotion and education of the
available products are being done to the end-users SunnyMoney quotes, “Most of our targeted users have an
idea that solar exists as the source of energy, but they do not have much information about it. We need to
educate them first, get their interest and desire by providing knowledge aboutthe product before we sell the
products.”

In order to provide enough information about PV technology, SunnyMoney includes education and
effective marketing activities as key elementsin its business model. Education to the end-users is done
through the SunnyMoney school campaign programs. SunnyMoney works together with Malawi Ministry of
Education to collaborate with the schoolhead teachers, as atrusted personinthe community, to be the agent
of change for PV technology. The head teachers help to connect any development comingto the area, which
includes PV technology, to the community. SunnyMoney quotes, “The teachers, help us a lot in providing
education to the community members through educative community meetings.”

Effective marketing activities are done through community meetings in collaboration with the village
leaders as the trusted person in the community. These village leaders have a major role in helping
SunnyMoney sending the right message to the community. Not only that marketing activity but also education
about PV technology was provided during the community meetings. SunnyMoney believes that once the
education and the products are properly introduced, there is a true understanding of the community on the
benefits ofadopting PV technology. Often, the priceis nolongeramajorproblemaslongas the products meet
the expectations of the customers regarding quality, such as lighting time, brightness, and durability of the
products.

Social, Behavioral, Cultural

SunnyMoney considers social, behavioral, and cultural barriers as moderately significant towards its
business. Currently, Malawi governments do not have the capacity to trace orto stop fake products being sold
in the market. This could influence the growing skepticism towards PV technologies and PV companies even
those who provide good-quality PV products. However, SunnyMoney believes that what matters most are the
awareness messages and the communication channels used inintroducing the technologyto the community.
SunnyMoney adds that it is important to use structures that already exist and are trusted by the locals. The
role of village leaders, as wellas the head teachers, are considered importantin SunnyMoney business models
since those are the people who help SunnyMoney to secure the users' trusts on SunnyMoney’s products.
SunnyMoney quotes, “Wedrive our business based on trust, which is difficult for other companies to manage
to get into this model.”

Governmental/Institutional

SunnyMoney seesthe issues relatedto the government and otherinstitutions as extremelysignificant
towardsits business. SunnyMoney describes that the flexibility of the government policy and the perce ption
of the political leaders on PV technology are critical factorsin doing PV business. If these two important factors
are not friendly enough, it will be challenging for PV technology to diffuse into the current market.
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To overcome these barriers, SunnyMoney actively participatesinthe lobbying activities to encourage
the governmentin developing energy policies in favor of PV technology. The lobbying activities are done
through three different ways. Firstly, SunnyMoney actively involves in the lobbying activities through formal
meetings. Secondly, together with other solar players, SunnyMoney submits a recommendation to the
department of solar energy to show them solutions for energy poverty in Malawi. Thirdly, SunnyMoney
collaborates with the organization which works closely with the governmentto use this organization’s ability
to speakto the government on behalf of SunnyMoney. As aresult, SunnyMoney helped to maintain zero VAT
in Kenyaand Tanzania, whilein Malawi, SunnyMoney successfully made the government to exempt the duties
for PV technology. Currently, SunnyMoney works on the exemption of 16.5% VAT in Malawi.

Network/Partnerships

SunnyMoney considers the problems related to the networks and partnerships as very significant for
its business. SunnyMoney describes that there are only a few dedicated actors who are interested in PV
technologies, especially for rural electrification. It is because investing in PV technology is considered
complicated andrisky. Moreover, there are only afew examples of business models that are able to generate
profitand attract big investors, especially in developing countries. Therefore, the strategic partnership needs
tobe developed in orderto overcomethese problems. SunnyMoney quotes, “Strategic partnership is a critical
component that can accelerate adoption and distribution of the products.”

Inorderto have a strategic partnership,SunnyMoney has certain criteriaforthe companies which are
chosen as SunnyMoney’s partners. Firstly, SunnyMoney sees if the partnering companies could fit into
SunnyMoney’s objectives, which one of them is to drive sales through the agents. Secondly, SunnyMoney
considers the location of the partnering companies. It is important because SunnyMoney does not have the
capacity to go everywhere. Thus, a partnership with companies which are located in the districts or much
closer to the end-users is important to support SunnyMoney’s activities. Lastly, SunnyMoney considers the
experiences of the companies to choose them as SunnyMoney’s favorable partners.

Environmental

SunnyMoney deems environmental issues as extremely significant barriers towards its business. In
order to overcome the barriers related to the environmental issues, SunnyMoney only uses high-quality
materials for their products. As SunnyMoney quotes, “It is important to have high-quality lamps with long
battery lifespan which works positively to the environment.” Moreover, together with SunnyMoney’s
partnering company, they established local recycling process in Malawi for all old and faulty products in
SunnyMoney’s warehouse.

9.4.1.2 SunnyMoney’s business model

Value proposition

SunnyMoney focuses on providing rural families in Africa with clean and affordable energy access
through good-quality solar products. These good-quality and affordable solar products are obtained from
different PV brands as well as SunnyMoney’s products manufactured in China which is certified and approved
by Lighting Africa. SunnyMoney focuses on selling solar lantern with the price from $5to $10 to a biggersolar
home system with the price range of $87 to $141.

Customerinterface
e Customer segments:
SunnyMoney’s customer segmentis the local entrepreneurs who own shops and interested in selling
PV products. These entrepreneurs later called the local salesagents. These agents are locatedin the trading
centersurrounded by thevillages. Thus, these agents are easilyaccessible by peoplewho livein the villages.
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Although SunnyMoney does not sell the products directly to the end users, SunnyMoney needs to
understand the main targeted users of the products. It is important because SunnyMoney is responsible
for promoting the products as well as the agents to the remote villages to increase the awareness of the
users of PV technology. The main targeted users for the products are the rural customers who live in the
rural villages and do not have access to the grid. Most of these users are farmers who earn lessthan one
dollar per day. They use Chinese torches powered by dry cells battery as the light source since kerosene
becomes scarce. These targeted users spend about three dollars per month on batteries.

e Customerrelationship:

SunnyMoney develops a personal customerrelationship through dedicated customer services and call
centers for both local agents and the end users. Moreover, adedicated salesperson is assigned to manage
a group of agents. A personal connection is also established through the sales team. The sales team is
employed by SunnyMoney. This team is responsible for recruiting, maintain, and service these agents.
Everyonce inthree weeks, the salesperson visitsthe agents to stock up the products, to collect or fix faulty
products, and to collect payment. Moreover, thisteamis also responsible for doing marketing activities in
the villagetointroduce SunnyMoney products to the targeted users. The sales team could collect feedbacks
from the users during the community meetings or through the agents to develop SunnyMoney’s services
and products.

e Channels:

SunnyMoney uses three different channels to sell and distribute its products. Firstly, SunnyMoney
uses sales team to promote the products to the targeted usersas wellas torecruit local agents who will be
an important distribution point for SunnyMoney’s products. Secondly, SunnyMoney relies on local sales
agents to sell the products to the targeted users. These agents are responsible for providing the right
amount of SunnyMoney’s products based on the customers’ needs. Lastly, SunnyMoney's school program
and community meetings help the company to introduce the products and services to the targeted users
through highly trusted person such as the head teacher or the village leader.

Infrastructure management

o Key partners:

In order to overcome barriers to SunnyMoney’s business and to have a sustainable and profitable
business. SunnyMoney has established strategic partnerships with different companies and institutions.
SunnyMoney works with different PV companies to provide different products with different brands.
SunnyMoney also collaborates with a PV manufacturing company in China to develop its own products
which currentlyisinthe introduction phase. The companyhas established partnershipswith Lighting Africa
to make sure all the products are certified. Furthermore, SunnyMoney works together with SolarAid to get
the investment needed for the business.

SunnyMoney collaborates with a local company for its recycling process. It also has established a
partnership with alocal financialinstitution named FINCOOP to provide soft loanswithmuch lower interest
rates to the local sales agents.

To promote SunnyMoney’s products and services, SunnyMoney works with local agents, NGOs, local
schools and the government (Malawi Ministry of Education). The companyalso relies heavilyon the agents’
networks forthe distribution of its products. The partnerships with otherinstitutions are important since
these institutionscould helpSunnyMoney to educate and increase the awareness of the targeted users on
the advantages of solar technology.

e Key activities:

SunnyMoney’s business solely relies on seven main activities which are importation, distribution,

sales, marketing, sales, and services, as well as recycling.
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e Key resources:
Based on the SunnyMoney’s main activities, SunnyMoney’s keyresources are sales team, distribution
channel, and service team. These key resources are important in SunnyMoney’s business to sell, distribute,
and promote the products as well as to provide the after-sales services to the users.

Financial aspects
e Revenue streams:

SunnyMoney’s revenue streams solely depend on the sales of the products. The revenue is received
in cash fromthe sales of the products made by the local agents. However, since SunnyMoney’s revenue is
highly dependent on the agents, SunnyMoney is also responsible for these agents’ revenue. Thus,
SunnyMoney, in collaboration with FINCOOP, provides a soft loan with 3.4% interest rate per month. This
loanis expectedto helpthe agents’ cash flowand maintainthe stocks of SunnyMoney’s products based on
the market demand. SunnyMoney alsoprovides aPAYG system forthe endusers to have a flexible payment
scheme through the agents. Thus, SunnyMoney is indirectly ensuring its revenue streams in two ways
which are by ensuring payment of the end-users to the agentsand by ensuring the local agentscould afford
to buy enough stocks in the shop.

e (Cost structures:

The mostimportant costs incurred while operating SunnyMoney’s business model are operation and

distribution cost, product cost, and importation cost

9.4.2 SunTRansfer (Ethiopia)

9.4.2.1 SunTransfer (Ethiopia)’s barriers

In this section, we will look deeper into the significance of each of the barriers which obtained from
the literature earlier, in the context of SunTransfer Ethiopia’s business. SunTransfer describes on each of the
barriers and how the company overcomes those barriers as the following:

Infrastructure

SunTransfer considers issues related to the infrastructure is moderately significant towards its
business. SunTransfer describes that there is a lack of access in many rural homes due to poor road and
infrastructure, especially during the rainy seasons, many roads are not easily accessible by car. Moreover,
some of the peoplewholiveinrural areas do not have enoughinformation regarding the use of solar systemes.
Thus, it could be a challenge for SunTransfer to distributeand deliverits products to the end users because it
becomes too costly to reach these remote customers.

To overcome these challenges, SunTransfer works together with the local microfinance institutions
(MFIs) which operate in rural areas. These MFIs have experience on handling rural customers since they are
also selling and lending other products based on the rural customers’ needs such as fertilizers and seeds for
the farmers. SunTransferrelies on the networks of MFIs to promote SunTransfer‘s products as wellas to make
them available for the targeted users. An agreement is made between SunTransfer and MFIs on the list of
products as well asits discounted prices. Most of these institutions are located in the marketplace and cover
an area with the distance up to 30 km or two hours travel from the village. With this method, SunTranfer is
able tocoveranareawith adistance up to 350 km away from the head officein the capital city with a minimum
cost.

Investment

SunTranferdeemsissuesrelated tothe investments as very significant barriers towards its business.
SunTranfer quotes, “There were limited grant opportunities and limited access to loans locally due to collateral
requirements.”

In order to have enough investment to run the business, SunTranfer enlarged its networks to the
international partners and donorto secure some funding or grants. SunTranfer works together with a German
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NGO named Stiftung Solarenergie or Solar Energy Foundation as well as other international institutions to
secure some loans and grants.

Financial

SunTranferlooks atthe financial barriers as very significant towards its business. Quoting SunTranfer,
“Majority of our products’ users are people who live in the ruralareas, they have very limited lending or credit
access from the financial institution.”

To be able to sell the products to the targeted users, SunTranfer relies on the MFIs to assess users’
financial condition in orderto buy bigger systems. Forthe bigger systems, SunTranfer provides a Pay-As-You-
Go scheme with a flexible payment or installment method. The payment is made by cash through the MFls.
The MFIs handle a SunTranfer device which could generate unique code after the payment is made by the
users. The users then could input the code to the systems to have the systems work. The payment scheme
could be made flexible basedon the agreement between the MFls and the users. Currently, the most common
method is the quarterlyinstallment. If the users do not pay, the systems will be turned off. The systems could
be taken out after 15 days since the systems go off. However, this payment default is notyet happened in the
case of SunTransfer business.

Human resources

SunTranfer sees the issues related to the availability of skilled human resources is insignificant.
SunTranfer quotes, “The minimum requirement for the technicians is to have a diploma or certification in the
basic electricity.” Currently, there are enough candidates for technicians available locally. Nevertheless,
SunTranfer could not employ them due to its current business size and financial constraints.

Technical

SunTransfer deemstechnical barriers as slightly significant towards its business. SunTransfer quotes,
“There are a lot of low-quality and illegal products in the market, yet there is limited capability on quality
assurance/assessment and quality verification from the government to standardize the solar products in the
market.” In order to overcome these barriers, SunTransfer works together with Solar Association to address
these issues to the corresponding government officials.

Market demand

SunTransferlooks at the issuesrelated to market demandas extremelysignificant barrierstowards its
business. SunTransfer quotes, “The targeted users are quite familiar with solar technology since the
government is doing similar activities. Some of them already have some knowledge about the technology.
However, we still need to introduce our products, the types of technologies, its lifetime and how to use it. In
general, we still need to demonstrate it.”

In order to increase the awareness of PV technology to the targeted users, SunTransfer reaches the
rural communities by working together withthe MFls to promote its products through community gatherings,
market days, or any of the MFIs events. Moreover, other organizations such as Lighting Africa and Lighting
Global helpto promote solar energyin general. Inthis way, it helps to educate the targeted users about the
benefits of solar technologies and creating the demand for solar products.

Social, Behavioral, Cultural

SunTransfer considers social, behavioral, and cultural barriers as moderately significant towards its
business. As explained earlier, there are a lot of low-quality andillegal productsin the market due to lack of
standardization in the country.This conditioncould leadto the users’ disappointment and lack of trustin solar
technology. As SunTransfer quotes, “Sometimes, people who live in the rural areas do not care much about
the quality of the products. They just buythe cheapest productsavailable in the market which are not equipped
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with the maintenance and after-sales service. Often, after two or three months the systems are broken. This is
dangerous forthe market because these customers will see that the solar products will not work. Inthe end, it
will influence our revenues although we provide much better products, warranty, and after-sales service.”
In order to overcome these challenges, SunTransfer reaches the targeted users through the MFls.
SunTransfer approaches the MFIs and educates them that SunTransfer provides different products and
services from those illegal products in the market. SunTransfer integrates four key elements which are top-
quality products, PAYG scheme, technical installation, two years warranty and after-sales service which are
important elements in its business model to be able to operate in the rural energy market. In this way,
SunTransfer earns trust from the MFIs as well as from the end users towards its products and services.

Governmental/Institutional

SunTransfer looks at the issues related to the government, or other institutions are extremely
significant towards its business. Currently,there are some existing policies in favor of solartechnologies, such
as duty exemptions. However, the implementation of this policy is another issue. There are this some
challengesrelated to the implementation of the policy. SunTransfer quotes, “Currently we are still struggling
to get the duty free. The government asks severalrequirements that are not easy to fulfillto be able to get the
duty exemption.” This condition could be an issue towards SunTransfer business because it could delay the
importation process.

To overcome this issue, SunTransfer, together with other solar companies, establishes Solar
Association. This organization is expected to push the government to develop and implement the policies in
favor of solartechnologies. The solar association initiates meetingsor workshops with the government offidals
to explain the problems they faced related to solar technologies and rural electrification. However, at the
moment, this organization is still not strong enough to influence the government in favor of its side.

Network/Partnerships

SunTransfer deems the problems related to the networks and partnerships as very significant for its
business. SunTransfer describes that currently there is a lack of collaborationamongthe key stakeholders. It
is worsened by newly initiated Solar Association which still do not have enough power to influence the
governmentin favor of its side. To overcome this challenge, SunTransfer keeps pushing the solarassociation
to send this issue to the responsible government.

Another thing that SunTransfer have done to overcome this challenge is by establishing a strategic
partnership with both local and international partners. SunTransfer selects these favorable partners basedon
SunTransfer’s previous experiences working with these companies or organization, such as current assembly
partner, manufacturing partners, and, Solar Foundation. SunTransfer also looks at the ability of its partners to
reach rural customers who are its targeted users. MFls are chosen to be SunTransfer’s distribution partner
since it could provide SunTransfer, access to the rural customers.

Environmental

SunTransfer considers the environmental issues as moderately significant barriers towards it
business. Itis due to the fact that the systems are still new and SunTransfer’s products are notyet at the end
of its lifetime. However, SunTransfer realizes that this could be problems in the near future. Thus, currently,
SunTranfer collects the old batteries during the replacement time and keeping them in the office while
searching for the solution.
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9.4.2.2 SunTransfer’s business model

Value proposition
SunTransfer’s missionis to reduce the issues related to lack of energy access by providing e lectricity
to rural communities with high-quality solar power at an affordable price. SunTransfer offers an energy

solution which includes special flexible payment schemes, installation, warranty, as well as reliable
maintenance and services even in remote areas

Customerinterface

e Customer segments:

SunTransfer’s customer segmentis the local microfinance institutions. These MFIs acts as SunTransfer’s
main focal distribution points which connect the company with the endusersin rural areas. Most of these
institutions are located in the marketplace. The distance of thisinstitution to the village could reach up to
30 kmor two hourstravel time. SunTransferalso heavily reliesits marketing activities as well as end-users’
assessments on the MFls.

e Customer relationship:

SunTransfer develops asemi-personal customer relationship with its customer. At the moment, there
is nodedicated call center which connects the company with the end-users. However, SunTransfer shares
its office phone numberand contact address to communicate with its end-users. SunTransferrelies on the
MFIs networks forits customer relationships. In this way, SunTransfer is able to collect feedbacks from the
end-users through either direct calls or the MFIs to improve their products or services.

e Channels:

SunTransfer sells the products through the MFIs which has huge networks to rural customers. The
MFIs stock up small systems such as lanterns. Thus, anytime the end-users wantto buy the lanterns, they
could come to the MFIs and directly get the products. The bigger systems, such as solar home systems, are
available based on request through the MFls. SunTransfer is responsible for delivery and installation for
biggersystems. When the end-userisinterested in buying an SHS, the MFIs could request the systems to
SunTransfer’s office. Then, SunTransfer will deliver and install the systems directly on the customer’s
house.

Infrastructure management
e Key partners:

One of the important elements in SunTransfer’s business model is having strategic partners.
SunTransfer quotes, “In the off-grid energy sector which is dominated by multinational companies, close
business relationships with strong and well-connected international partners are very important.”
SunTransfer was able to grow because of the support from Stiftung Solarenergie (Solar Foundation).

Moreover, SunTransfer has established partnerships with different companies, institutions, and
organization to support its business and operation. SunTransfer collaborates with Solar Technology
Manufacturing (STM) to assemble solar products from NIWA, a Hongkong-based company which produced
solar lantern and small plugs for SHSs. SunTransfer also imports several parts for bigger systems from
different companiesin various countries, such as China, Bangladesh, and Germany. SunTransfer also works
together with Solar Association in Ethiopia to overcome some issues related to the government or any
lobbying activities.

The local microfinance institutions could be the most important partners for SunTransfer. MFIs have
connected the company with the end-users who need SunTranfer’s technologies and services the most.
The MFIs could act both as SunTransfer’s distribution channel and marketing partner.
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e Key activities:
SunTransfer’s business solely relies on five main activities which are importations, distribution, sales,
installation, services, payment and waste collection.
e Key resources:
Based on the SunTransfer’s main activities, SunnyTranfer’s key resources are sales force, and service
team. These key resources are important in SunTransfer’s business to sell, distribute, and promote the
products as well as to provide the after-sales services to the users in remote areas.

Financial aspects

e Revenue streams:

SunTransfer’s revenue streams solely depend on the sales of the products. The revenueis received in
cash from the sales of the products made by the MFls. The revenue is received after the products in the
MFIs are sold to the end users. Thus, the MFIs do not need to pay for the products upfront. In this way, the
MFIs could stock up SunTransfer’s products based on the market demand without having capital up front.

e (Cost structures:

The most important costs incurred while operating SunTransfer’s business model the imports of the

products, as well as operation, and distribution costs.

9.4.3 SunSawang
9.4.3.1 SunSawang’s barriers

In this section, we will look deeperinto the significance of each of the barriers, which obtained from
the literature earlier, in the context of SunSawang’s business. SunSawang describes each of the barriers and
how the company overcomes those barriers as the following:

Infrastructure

SunSawang considers the issues related to infrastructure as extremely significant. SunSawang
describes that its targeted users live in the mountainous areas and they do not have access the grid. Some
areas require the peopletotravel up to two hoursto the grid areas, and some others might be even further.

To overcome the infrastructural barriers,SunSawang’s business relies on the local networks of village
leaders, sales representatives, local technicians, and local government officials which are accessible by the
people wholivein rural areas as well as by SunSawangteam. One local salesrepresentative is assigned in each
of the sub-districts. Each of the sales representatives covers an area of a maximum distance of two hours
travel time. These sales representatives operate based on commission. Local technicians are also availablein
the village which is employed based on commission. By having the local technicians, SunSawang ensures a
year-round service, creates jobs, lower its travel overhead costs, and gain trusts within the community.

Investment

SunSawang looks at investment barriers as extremely significant. Based on History, SunSawang was
established as a social enterpriseto overcome the challenges of BGET which require the organization to keep
raising additional funding. However, SunSawang has currently not generated profit yet. SunSawang also
describesthatit is not easy to get the funding. SunSawang quotes, “Currently, there are no commercialloans
fromthebanks that we are able to get, because of the nature of SunSawang’s business.” Therefore, SunSawang
still relies on grants and philanthropicfunding to operate its business while keep maintaining the direction of
the business to be financially independent in the future.

Financial

SunSawang deems the financial issues forthe end-users as extremely significant barriers towards its
business. The main targeted users of SunSawang’s SHS are mostly the low-income people who live in rural
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areas and earn approximately $2.50 per day. This type of customers do not have access to credits, and it is
worsened by the fact that the MFIs are almost non-existentin Thailand. Thus, mostof the targeted users could
not afford to buy the systems in cash.

To overcome this challenge, SunSawang provides five years payment plan for the restored SHS with
existingsolar panelsfromthe government as well asthe complete new SHS. The paymentis made once ina
yearin a flexible timethrough SunSawang sales representatives orthe local technicians.

Human resources

SunSawangseesissues relatedto the availability of human resourcesas slightlysignificant. SunSawang
describes thatthe main qualifications to be able to be on the company’s teamare to be able to speak the local
language. Moreover, SunSawang explains that the company does not necessarily look at the education level,
butitalso considersthe work ethics, especially for the technicians. In order to have good human resources for
the company, especially the technicians, SunSawang provides effective in-house training for its employees.
The trainingisimportantin orderto ensure the quality of its products and services. Also, SunSawang tries to
balance out the number of male and female in its team.

Technical

SunSawang considers technical barriers as insignificant. SunSawang describes that it is important to
have an organizational leader witha good engineering backgroundto handleany technical issues the company
facesinthe field. SunSawang quotes, “Ourteam has strong technical knowledge and experience to handle any
technical issues which could influence or business.”

Market demand

SunSawangseesthe issuesrelatedto market demand as insignificant. Itis due to the fact that majority
of the targeted users are aware of solar technology. They have been exposed to large solar home systems
from the Thailand’s government’s program since 2004. Thus, the lack of awareness of the technology from
the users’ sideisnolongeranissue for SunSawang. SunSawang quotes, “We do not have to make the targeted
user’aware of the technology. But, it is important to make them aware of our system and services to let them
compare with other competitions and other options that they have”.

In order to make sure that SunSawang is ahead of the competition, the company elaborates its
marketing and promotional strategies. SunSawang promotes its products through villages and school.
SunSawang goesto the villagesto promote its products and services with permission from the village leader.
Moreover, SunSawang offers a promotional priceforthe first five customerswho signed up for the systems in
the new areas. Sales representatives or local technicians also help to promote SunSawang’s products since
they receive commissions for getting people to register for SunSawang’s system. In this way, SunSawang
maintains the demand for the products high in the market.

Social, Behavioral, Cultural

SunSawang considers social, behavioral, and cultural barriers as slightly significant towards its
business. In 2004, the Government of Thailand (GoT) invested $250 million to install SHSs for off-grid
communitiesforfree. The system was designed to electrifytwo 10-Wattfluorescentlamps forsix hoursand a
14-inch television fortwo hours per day. However, United Nations Development Programme (UNDP) reported
that 80% of the systems were outdated or broken because of low-quality products and the failure of the GoT
to have and implement a maintenance plan.

SunSawang describes that the main issue for the company is the customers’ trust. In order to gain
trust fromthe customers, SunSawang relies on local leadership of village leaders as wellas the local networks
of local sales representatives and local technicians to promote its products and services. Moreover,
SunSawang products are equipped withwarranty. Thesolarlantern isequipped withtwo yearswarranty which
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if anything happens to the systems, the customers will get the replacement forfree. Forthe SHS, SunSawang
offersinstallation and a five-year maintenance contract to reconcile the villagers and SHS after the failure of
the government’s program. The company makes sure that it deliversits promisesto the targeted users after
the installation of the system. This could be achieved by having proper maintenance and services networksin
thevillage, as wellas, collecting any feedbacks from the targeted users toimprove SunSawang’s products and
services.

Governmental/Institutional

SunSawang describes the issues related to the government and other institutions as insignificant
towards its business. SunSawang describes that the company does not receive any incentives from the
government. It is even worsened by the fact that SunSawang could not register the company as a social
enterprise with alower tax since there isno policies offer thisbenefit. SunSawangadds that the company does
not involve in any lobbying activities because it is not the company’s expertise. In general, although the
company does not receive any benefits from the government, SunSawang sees this condition as an
opportunity forits business which could be developed inthe future. For now, the lack of favorable incentives
does not give any impacts towards SunSawang’s business.

Nevertheless, SunSawang sees the government program could be one of its threat. It is because the
government could provide free RET or SHS in rural areas. SunSawang quotes, “Itis not the policy which affects
ourbusiness. Itis the free renewable energy program in rural areas which could have an impact on our business
negatively.”

Despite all of these challenges, SunSawang keeps the relationship good withthe government. Itis due
to the fact that SunSawang could not reach new markets without an agreement with the GoT.

Network/Partnerships

SunSawang deems the problemsrelated to the networksand partnershipsasinsignificant. SunSawang
believes that it is important to have local networks and good partnerships in order to make its business
possible. SunSawang describes that all the supports have been secured from the key stakeholders.

Environmental

SunSawang looks at the issues related to environmental as insignificant. It is due to the fact that
SunSawang does not manufacture the systems and components by itself. It leaves SunSawang with the
responsibility to collect and reuse the waste of its systems. At the moment, SunSawang collects the old
batteries and old inverters. For the components that could be fixed in-house, SunSawang will sell these
refurbished components backinthe marketat a lowerprice. For the componentsthatare broken and could
not be fixed, SunSawang collects and sell them to local secondhand shops.

9.4.3.2 SunSawang’s business model

Value proposition
SunSawang offers clean and affordable energy through solar technology for low -income people who
live in rural Thailand by providing five-year warranty and payment plan.

Customer interface
e Customer segments:

SunSawang sells the systems to the end-users through the local sales representatives or local
technicians who receive a commission for every sales they made. The majority of the users are farmers
who live in afamily which consists of five familymembers and earns about $5.000 peryear per households
in average. It means that the targeted users live in average $2.50 per day per person. The targeted users
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do not have access to the grid as well as to the credits or financial institutions. The targeted users live
closely. One village could have 20 up to 100 houses. Villages with 80 or more houses or customers
interestedin SHS will be first targeted and evaluated to be putin SunSawang’s service area. In other areas,
where there is less than 80 houses or customers interested in SHS, SunSawang will promote smaller
systems such as solar lanterns to the areas.

e Customer relationship:

SunSawang offers a personal customer relationship through dedicated local technicians which
responsible to maintain the systems as well as through customers’ surveys and interviews. If anything
happens with the systems, the local technicians who are operate based on commissions are the ones
responsible forthe systemsinthe village. Surveys and interviews are actively conducted to the customers
after one year of installation to see if the customers are happy with the systems.

e Channels:

SunSawangsellsthe products directlyfrom its office inthe townand through local technicians or sales
representatives in the village who receive commissionsfor every new customer registered for SunSawang’s
system. After the targeted users register for SunSawang systems, the installation will be done by the
installation technicians who are based in the town and fully employed by SunSawang.

Infrastructure management
e Key partners:

SunSawang develops three different partnerships to help the company run its business. Firstly,
SunSawang has established a partnership with the local/international investors and donors as the source
of funding. Secondly, SunSawang offers volunteer activitiesto help the company with specificissues. Lastly,
SunSawang develops partnerships with the collaborators to promote the company and give SunSawang
national as well as international exposures through the collaborators’ networks.

Moreover, SunSawang relies on both local and foreign manufacturing companies and suppliers to
provide SunSawang with good-quality components forits system. SunSawang supplies its components
from local companies such as solar panels and batteries, Chinese companies for some of the solar panels
and inverters, and the US Company for the charge controller.

e Key activities:

SunSawang combines many activities in order to make its business model works. SunSawang main
activities consist of several tasks which are QA and importation, sales and marketing, installation and
services, payment collection and training.

e Key resources:

Based on SunSawang’s main activities, SunSawang needs several key resources which are the sales
representatives, installation team, and local technicians. These key resourcesare valuable for SunSawang’s
business and operation to assess the quality of the products, sell, install and maintain the systems as well
as to make sure about the revenue collection from the users.

Financial aspects
e Revenue streams:

SunSawang’s revenue stream solely comes from the sales of the products. The customers who are
interested in SunSawang’s products could come to the office in the city or orderthe products through the
local technicians orlocal sales representativesin the village. SunSawang provides two types of the payment
system. Firstly, the new and complete SHS could be paid in cash at a lower price, whichis $780. Secondly,
SunSawangalso provides a five-year payment plan. The new and complete SHS systemscould be paid $240
peryearin a five-year installment, and the restored SHS with solar panel from the government could be
paid $128 per year in a five-year payment plan. The payment is collected once a year through the local
technicians orthe local sales representatives in the village. SunSawang and these local technicians or sales
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representatives have the listand payment contract of the peoplewho are in the payment plan. SunSawang
keeps the connection with these local technicians or these local sales representatives on a regular basis
and maintains the good relationship with them to ensure the payment of the systems to SunSawang’s
team. If the customers fail to pay for the systems on time, SunSawang gives an injury time up to two
months. After that, the system will be taken out. However, it rarely happens at the moment.
e (Cost structures:

The most important costs to be incurred to operate SunSawang’s business are the cost of the

equipmentorthe products because SunSawang needs to pay everything upfront and the operational costs

9.4.4 Devergy
9.4.4.1 Devergy’sbarriers
In this section, we will look deeperinto the significance of each of the barriers, which obtained from

the literature earlier, in the context of Devergy’s business. Devergy describeseach of the barriers and how the
company overcomes those barriers as the following:

Infrastructure

Devergy looks at the issues related to the infrastructure as slightly significant barriers towards its
business. Itis because most of the locations where Devergy operates its business are reachable by buses.
Devergy has a massive network around the country which connects the company’s logistics with the public
transport to reduce the cost of the shipments. Moreover, Devergy explains that the penetration of mobile
network increases on a daily basis which leads to fewer and fewer communities are off the network. Having
fewer communitiesthat are off the network is good for Devergy’s businessbecause the payment of Devergy's
electricity bundlesolely depends on the mobile networkby using mobile money.Thus, itis niceto have mobile
signal reaches the rural areas. Also, by using mobile money, Devergy enables the cost saving for the company
because there is no need to collect the payment all the way to the village.

The physical infrastructure, such as road access to the village, doesnot affect Devergy’sbusiness much
because Devergy has good network close to the targeted customers. Devery has regional logistics hubs which
locatedin everyregioninTanzania. Moreover, Devergy has warehouses which are located even closer to the
village to store the system’s components as well as its spare parts. The company also employs local
maintenance technicians and local sales agents based on commissions. While the technicians are responsible
for providing regular maintenance to the systems, the sales agents are responsible for promoting the
Devergy’s service to the community. In this way, if anything happens to the systems or new installationis
needed to the village, it could be done by local people which lead to the cost reduction.

Investment

Devergyseestheissuesrelatedtothe investmentas extremely significant for the company. Devergy
quotes, “It is almost impossible to get loans from the banks for this type of business because the rural
electrification industry in most cases is not mature enough to get access to commercial loans”. Devergy
describesthatat the early phase, the company secured the early funding through the crowdfunding by using
its social networks. This crowdfunding allowed Devergy to build the first projectand showed it to the investors.
Currently, Devergy operates based on the grants secured from Finnish government and other international
investorsand donors. The companybelieves that grants are good tools to reducerisks and to finance new high
risks projects. However, Devergy emphasizes that it is important to have right investors who know this type
of business. It is due to the fact that rural electrification’s business will need a longer period of return of
investment. As quoted by Devergy, “Itis a matterof notonly havingthe investorsto choose you but also having

you to know and understand the investors. Because the returns of this types of business are not only money
but also positive impacts on the society.”
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Financial

Devergy considers the financial issues of the targeted customers as extremely significant. Devergy
focusesitsbusiness onserving peopleinthe rural areas. Currently, about 80% of Devergy’s customers are in
the BOP who earn lessthan $2.50 per day and have limited access to the financial institutions or commerdial
banks.

In order to overcome the financial issues of the targeted customers, Devergy provides a flexible
paymentthrough mobile money. Itis a Pay-As-You-Go scheme which the customers could buy the electricity
in a bundle using their mobile phone. Mobile money is quite popularin the rural areas in Tanzania, for the
customerwho does not own mobile phone, they could go to any shops who offer mobile money service and
ask this shops to buy Devergy’s bundle for their systems. In return, the customers will pay the shop in cash.
The electricity bundle could be bought based on the customers’ needs. In this way, Devergy has enabled very
flexible payment scheme which allows the customers to pay $0.20 per day or up to S7 per month.

Human resources

Devergy looks atthe issues related to human resources as extremely significant. Devergy explains that
itis easy to find trained technicians as vocational schools provide a wide pool of candidates. However, sales
force and general middle managementlevel positions are rather hard to recruit as the number of candidates
with university title are in most cases insufficient. Devergy quotes, “To find good candidates for some positions
Devergy is quite challenging since education in Tanzania is not good. It is worsened by the fact that there is a
lack of role model of the well-educated and successful person in Tanzania. This condition results in huge forces
that are unqualified for the positions on Devergy”.

To solve thisissue, Devergy increases the pool of candidates fora position offered by the company.
Then, specifictrainingand supports are provided for the candidate who meets the criteria of the position.

Technical

Devergy deems the technical barriers as insignificant towards its business. It is due to the fact that
Devergy does not sell the products, yet it sells the electricity as services. It means that the ownership of the
systems belongs to Devergy and the company is responsible formanagingthe systemsto be able to generate
electricity based on the customers’ demand.

Devergy puts high standards of the systems since the goal of the companyis to make the customers
happy. There are two thingsthat need to be done in orderto achieve this goal. Firstly, Devergy explains that
itis important to understand the targeted customers. Devergy builds and designs its own technology which
allows the company to analyze, monitor, and control the performance of the grids in two ways of
communication. Devergy quotes, “we secure all the information related to the customer, such as the pattem
of the energy usage and how much power the customers’ needs, in order to have a very clear understanding
of whatour customers want. Then, we use this information to make decisions.” Secondly, Devergy maintains
a good quality of components that are used in the microgrid systems by having top quality products from the
manufacturers and suppliers, as wellas having two different level of quality control. The quality control is done
inthe assembler by having another company operates on behalf of Devergyand in-house quality controlwhen
the company receives the components in Tanzania.

Market demand

Devergy considers the issues related to market demand as extremely significant. Devergy explains,
although many off-gridcommunities are alreadyacquainted withsolar energy, not all people inthe community
could afford to buy the solar equipment. It leads to several challenges on Devergy’s service penetration
especially forthose who have lowerincome. Despite the fact that Devergy provides aflexible payment term
through PAYG mobile money, the PAYG schemes might not be adequatelyunderstood in the community. Thus,
education and persistent training of its customers are important.
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Social, Behavioral, Cultural

Devergy sees the issues related to social, behavioral, and cultural barriers as slightly significant
towards its business. Devergy explains that it is important to listen to the targeted customers and sell the
services based ontheiremotions, such as safety and longer hours to study at night. Devergy quotes, “we take
feedbacks from the customers proactively through our call center. We listen to what our customers’ like and
dislike about our services to improve our services.” Devergy also adds that it is important to prove to the
community that the company is not a scam by keeping the company’s promises, managing the customers’
expectations, and providing good customer care.

Governmental/Institutional

Devergy looks at the issuesrelated to the government and otherinstitutions as extremely significant
towards its business. Devergy explains that in the last three years, there have been many changes in the
policies especially those which are related to solar energy and rural electrification. Devergy quotes, “The
policies were better some years ago compared to the policies today. Today, the regulations are not good
enough, but they are also not bad enough to reconsider.”

Currently, Devergy onlyreceives the benefit of import duties’ exemption for solartechnologies. Since
the majority of the components of Devergy’s system are imported, it is important for the company to keep
this policy being implemented by the government. Moreover, Devergy believes that it is also important to
study all the permits neededto keep the business running as well as the electricity tariffsfrom the publicgrids.
Devergy solelydepends on the otherorganizations orinstitutions, such as the World Bank, to do the lobbying
activities to the government on behalf of the solarindustries in Tanzania.

Network/Partnerships

Devergy deems the problems related to the networks and partnerships as moderately significant.
Devergy explainsthatitis rather complex to build the entire department, which ranges from logistics, human
resources, training, installations, maintenance, sales, and marketing, forthe company. Devergy quotes, “It is
nice to have partnering companies to do the works for us since we could focus on what matters for the
company.”However, the business to businessin Tanzaniais not developed yet, especiallyin rural areas. Thus,
it forces the Devergy to build all the departments and to do the works by itself. In order to overcome this
challenge, Devergy explains that it is important to hire one good manager for each of the departments and
provide the training needed for this specific position.

Environmental

Devergy considersthe environmental issues asinsignificant barriers towards its business. Itis due to
the fact that all the system components are tested for the safety before they are installed in the village.
Moreover, Devergy does not manufacture its own systems. It leaves Devergy with the responsibility to collect
the waste of broken and faulty components in the village. Currently, Devergy collects all its broken
components fromthe village in the office. The company waits for abigger collection to send the waste to the
recycling companies abroad since there is no company in Tanzania does not offer such a service. Devergy
needsto wait for bigger collection because the shippingfee isthe same as longas it is within one container.
Thus, it is much more financially friendly to wait for the waste to fill up the container and have them to be
sent to the recycling companies.

9.4.4.2 Devergy’s business model

Value proposition

Devergy offers clean, affordable, and reliable energy services to low-income people wholive inrural
villages,do not have access to the grids and financial institution, and live at the BOP. Devergy develops a solar
microgrid to provide clean energy service. The company maintains reliable electricity access by using
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expandable systems and asmart meterto control and monitorthe system 24 hours a day. These expandable
systems andthe smart meterallow the customers to use the electricityas much as they want at any time they
want. Wheneverthereis a shortage of energy, Devergy’s team could easily add up the systems. Devergy also
provides flexible top-up Pay-As-You-Go payment scheme which enables the customers to buy the electricity
in a bundle by using mobile money

Customer interface

e Customer segments:

Devergy believes thatitis important to select the customers’ base and understand whom the company
is targeting. Because, itisimpossible to serve 100% customers at the BOP, especially thosewho are inthe
extreme level of BOP. Devergy also emphasizes that trying to serve 100% BOP customers will sink a
company and it is betterto have impacts on certain group of customersrather than having no impacts at
all. Currently, Devergy looks at about 80% of people who live at the BOP as its customer segments.

e Customer relationship:

As an energy service provider, Devergy’s main goal is to make the customers happy. To achieve this,
Devergy provides a dedicated customer care team to understand its customer base by doing its market
studies as well as proactively asking the customers if the system goes well through Devergy call center.
Moreover, Devergy develops a system which runs on adaptive capacity and is monitored 24 hours a day
through Devergy smart meter. This device allows Devergy to monitor the energy usage of its customers
and enablesto control the grid. Thus, wheneverthereisa lack of energy supply, energy could expand the
gridto the exactlocation whereitis needed. In this way, Devergy keeps the customers’ freedom to use the
energy as much as they want and proves the system works which lead to the happy customers.

e Channels:

Devergy promotes and sells its services through both local sales agents in the village who operate
based onthe commission and dedicatedsales and marketingteam whoare fully employed by the company.
The dedicated sales and marketing team organize roadshows from villages to villages to introduce its
services tothe community. The local sales agents help the company to promote the services locally in the
village. The customers could register themselves for Devergy’s services during the roadshow or anytime
through the local sales agents. The Devergy’s systems could be installed when there are enough houses to
be connected. The minimum requirement of the number of housesto be connected is 80 houses. However,
thisnumber could be adjusted based on a wealth of the village. If the village is interesting and offers good
prospects for the future, Devergy could start easy on this kind of village. Also, Devergy is currently
developing systems which could connect starts from 10 houses and generate enough profits for the
company.

Infrastructure management
e Key partners:

Devergy has established key partnerships with differentinstitutions and organizations to support its
business. Devergy’s partners consist of manufacturing companies, suppliers; local and international
financial institutions, donors, and investors; and mobile network operators.

To provide good services, Devergy needs good-quality system’s components at an affordable price.
Thus, Devergy has established strategic partnerships with various manufacturing companies and suppliers
to manufacture all the hardware and to provide other components for Devergy systems. Devergy designs
all the hardware which are not available in the market, such as the PCBs as well as the metering and the
controlling systems. These parts of the system are manufactured in Thailand. Other components are
imported from different companiesin Chinaand Tanzania. The company also hires a QA company to make
sure all the products made abroad match Devergy’s standards.

Other strategic partners are the local and international financial institutions, donors, as well as
investors. Itis important to have a strong connection with these types of strategic partners since these
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partners help Devergy to expand its business. Devergy acquired funding from several partners such as
Acumen, OPES Impact Fund, and HERi Africa which are significant funds and help Devergy to expand its
operations.

To be able to deliver its services in the rural areas, Devergy has established its partnership with the
local transportation network (local bus). Devergy relies on local sales agents to promote its servicesin the
rural areas. It relies on the local technicians for the maintenance of its grid. In addition, to be able to sell
the electricityinabundle through a mobile phone, Devergyworks together with mobile networks operator
to enable flexible payment through mobile money. The company has also established a partnership with
recycling company abroad to handle the faulty and old products to be recycled.

e Key activities:

Devergy combines many activities in order to make its business model works. Devergy has its own
integrated supply-chain system and uses the local forces to operate its business. Devergy main activities
consist of several tasks which are product designs, and importation, sales and marketing, installation,
maintenance and services, waste collection, as well as training for its employees.

e Key resources:

According to Devergy’s key activities, the company needs several key resources which are the R&D
team, the sales forces, logistics team, as well as installation and service team. For the physical resources,
the company needs to have regional hubs and warehouses close to the villages. These key resources are
valuable for Devergy’s business and operation to design, test, promote, and sell Devergy’s services as well
as to install and maintain the systems to enable the system to deliver energy services to the targeted
customers.

Financial aspects
e Revenue streams:

Devergy’s revenue streamsolely depends onthe sales of its servicesin the form of electricity bundle.
Devergy enables PAYG scheme by sellingthe energy services in abundle which can be paid through mobile
money.

e (Cost structures:

The most important costs to be incurred while operating Devergy’s business are the cost of the

marketing and sales, hardware or the products, the service operation and the administration staffs.

9.4.5 Meragao Power (MGP)
9.4.5.1 MGP’sbarriers
In this section, we will look deeperinto the significance of each of the barriers, which obtained from

the literature earlier, in the context of MGP’s business. MGP describes each of the barriers and how the
company overcomes those barriers as the following:

Infrastructure

MGP looks at the issues related to the infrastructure as slightly significant barriers towards its
business. MGP describesthatitis not difficult to access theremote communities where the company operates.
MGP has its branch offices which located close to the hamlets. Each of the branch offices covers an area with
a maximum travel distance of 20 km to the community. All the hamlets are accessible with motorbike from
MGP’s branch office.

Investment

MGP seesthe issuesrelated to the investment as extremelysignificant forthe company. MGP quotes,
“So far, banks have not been interested in lending us money. We also do not receive many grants as most of
the grant-making organizationis more interested in the non-profit organization or companies providing larger
loads to customers.” However, MGP describes that the company still manage to get some loans, which were
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secured through crowd-lending institutions, and investments from local and international institutions. Also,
several grants are secured through project competitions.

Financial

MGP considersthe financial issues of the targeted customers as slightly significant. The typical MGP’s
customers are rural off-grid households who are isolated from the local town. They earn less than a dollar a
day per person. Some of the customers might also have seasonality in theirincome. MGP’s customer base
does not have access to the credits and bank accounts because they simply could not meetthe requirements
setup by the governmentinordertoset up a bank account. Besides, these customers could live up to 20 km
away fromthe banks and the ATM whichresultto another problem. These rural communities have only cash
on hand.

MGP needstoadjustits revenue collection in orderto serve this type of customers. MGP’s collection
team goes to the hamlet every week, at a scheduled time and place, to make the payment collection. The
collection also could be made collectively through Joint Liability Group (JLG), which is a self-help group
organized and formed by the community in the hamlet. The JL G model allows MGP to be more operationally
efficientand ensures regular payments from the subscribers. The customers pay less than $0.50 for a week of
MGP’s service in cash. MGP keeps the service fee small so that it will not affect the seasonality of income
which happens to some of the villagers. In this way, MGP solves the problem of high upfrontinvestment costs
and limited access the banks from the customers’ side as well as high operational costs from MGP’s side.

Human resources

MGP looks at the issues related to human resources as moderately significant. MGP explains that the
company does not import labors outside Uttar Pradesh. MGP explains that it is rather hard to have trained
and well-educatedworkforce locally. However, the company provides regular training forits employees. MGP
guotes, “Ourtypicalemployees are our customers too. They are trained by our company and help the company
to grow.”

Technical

MGP deems the technical barriers as very significant towards its business. MGP describes that it is
important to have good quality control of the company’s services and good management response towards
the problems. MGP explains that the company faced problems related to the payment collection in its first
district in 2011 due to poor quality control and lack of management responsibilities.

To overcome this problem, MGP develops mobile apps to control the quality of its services and its
payment collection. The company has a quality control (QC) team which consists of control engineers. This
team is responsible for visiting the hamlet after the installation of the system. MGP develops a mobile app
which includes several questions to be answered by the QC team. These answers will be sent to the branch
managerto shows the branch manager whetherthe installation has been done properly based onthe MGP’s
technical specification for systems’ construction. In this way, any problems related to MGP’s services and
installation could be detected earlier.

Amobile appisalso usedto control the payment collectiondone by MGP’s collection team. When the
customers pay in cash, the collector has to fill in the customers’ payment on customers’ cards and the mobile
apps which consist of the customers’ data. Later in the day, the data from the mobile apps could be synced
with the database in the computer to record the daily collections done by the collectors. In this way, any
problems related to the payment issues could be known and quickly resolved.

Market demand
MGP considers the issuesrelated to market demand as slightly significant. MGP is a utility company
which does not offerany products. MGP’s customers’ base is rural communities who use subsidized kerosene
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or candles as the source of lights. These targeted customers know and familiarabout electricity, yet they do
not have access to the national grid. MGP quotes, “Everyone knows about electricity. It is something that
people want.”

MGP explainsthatthe demand for lighting and electricityin these rural off-grid communities are pretty
homogeneous. MGP describes market demand is not a problem for the company because MGP provides
electricity to people who currently do not have electricity in theirhouse. Thus, the portion of the population
from the off-grid communities that want MGP’s services is high. Moreover, MGP is able to provide electricity
which costs cheaper than kerosene and the grid. MGP’s customers used to spend about $0.60 to $0.70 for
kerosene per week. With the services provided by MGP, the customers only need to pay less than $0.50 for
lighting and mobile phone charging services. MGP quotes, “The demandof our service package is pretty strong
within the community we enter to. Some people might stillnot be able to afford our services, yet we found that
the demand for our services is consistent in the communities.”

Social, Behavioral, Cultural

MGP seesthe issuesrelatedto social, behavioral, and cultural barriers as slightly significant towards
its business. MGP describes that sometimes, religions, castes, and political view play a role in the way the
company serves the communities. MGP explains that the company used to face some constraints related to
the invisible division line within the community because of religions, castes, and political view. MGP quotes,
“Sometimes, we could not connect households within the community because they have different religions,
castes, or political views. Thus, we put small instead of the big microgrid to serve both communities without
crossing theline.” MGP explainsthatitisimportantto understand and reviewthe communities before starting
to serve the communities. Thus, when a targeted hamlet isidentified, MGP sends out its team to survey the
hamletandidentify any socialissuesin the communities before conducting any formal engagement and install
the system.

MGP also faces some issuesrelated tothe local leadership in the community. Most of the companies
and NGOs start by organizing village meeting with a village leader in order to introduce themselves.
Nevertheless, MGP tries to stay away from this approach. MGP quotes, “we tried to reach the community
leader in the past, but in some cases, these leaders are the ones who hold us back to offer our service to the
community. Sometimes, they even ask some money in order to have them supporting us, and this is wrong.”
MGP bypasses the community leader to reach and serve the communities which in need of affordable and
clean electricity services. MGP explains, “We provide services, and we are legally there. Just like mobile
services, they do not have to go to the local leader in order to sell its services. The customers are allowed to
make their own choice. Thus, we do not need any permission from someone in the community to serve what
they want and what they need.”

Governmental/Institutional

MGP looks at the issues related to the government and other institutions as very significant. MGP
explainsthe electrification acts in 2003 has allowed MGP to do what the company does right now, whichis to
provide electricity services directly to rural off-grid communities. However, there are no policies which offer
any incentives orsubsidies for MGP for doingits business. Moreover, MGP needs to compete with subsidized
kerosene. The subsidized kerosene is available for some low-income households for 2 liters per month.

MGP also faces several constraints from the localbodies for doingits business. Some prominent NGOs
complained that MGP should not operate for profit, some politicians convinced and encourage peop lein the
communities to not pay for the service, and several local judges even threatened MGP to shut down the
company. Those are just small examples of the institutional issues faced by MGP. Nevertheless, MGP has
strong and positive relationship with its customers. Thus, the customers could decide whether they want the
services from MGP or not.
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Network/Partnerships

MGP deems the problems related to the networks and partnerships as slightly significant. MGP
explainsthatthe company does not have any partnering companies orinstitutions aside from the suppliers of
the systems and the investors. MGP relies heavily on the local suppliers. 80% of MGP system’s components
are supplied by Indian companies. Thus, it is easy to have any cooperation’s and collaborations with local
companies.

Environmental

MGP considersthe environmental issues asinsignificant barrierstowards its business. Itis due to the
all the faulty and old components, which need to be replaced, could be sent back to the manufacturers which
most of them are located in India. MGP also has the QC team which makes sure that all the components
installed in the hamlet are being properly protected and connected, so they do not cause any harm to its
surroundings.

9.4.5.2 MGP’sbusiness model

Value proposition

MGP offers apure energy service to rural off-grid households or communities who live in the bottom
80% of BOP level. The company offers electricity by building, owning, and maintaining solar microgrids as well
as investing in energy-efficient appliances. Thus, MGP provides a service with no upfront costs and no
maintenance costs. MGP’s services come with two LED light bulbs and a mobile phone charger. MGP offers
low service fee, which is collected weekly, for a pre-set time of services.

Customer interface
e Customer segments:

MGP’s customer segment is rural off-grid households or communities who live in a hamlet, a
settlement which consists about 50 households. They tend to live few kilometers away from the paved
road and the local town. Thus, they are isolated from local economies. Typical MGP’s customers work in
agricultural sectors. The average income ranges from $50 to $80 per month per households, which consist
of up to six people. It means, they live lessthan a dollara day. MGP looks at minimum ten households to
be connected to the microgrid systems. Some people still couldnot afford MGP’s systems since the system
represents cost increase for those who rely on 2 liters of subsidized kerosene per month from the
government. Thus, MGP looks at the bottom 80% of BOP as its customer base.

e Customer relationship:

MGP develops its customer relationship through 24/7 customer support. The customer service
numberisavailable onthe customer card. If the community orthe customers have a problem, they could
call the customer support and alert the branch office manager if something happens with the systems.
Then, the branch manager could send a technicianto solve the problem. Thesetechnicians are trained and
employed full-time by MGP. MGP does not get regular feedbacks from the customers. Feedbacks are
gathered through technicians or collection staffs who are in touch with the community.

e Channels:

MGP sends ateam to find the targeted hamlets, yet sometimes the communities are the ones who
find MGP and request the company to set up the systems for their community. Once the hamlet is
identified, MGP sends someone to a survey to understand the community and identify any social issues.
Then, MGP conducts formal engagement where the company holds formal questions and answers sessions.
This is when MGP does its real marketing activities. The MGP team brings brochures, some pictures, and
explains howthe serviceswork and how the company provides the services. At this point, MGP expects the
community to sign up and pay the first connection fee which cost about $1.50 and registered as three
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weeks payment fee. Afterthe first connection is paid, the microgrid system is constructed on the following
day.

Infrastructure management
e Key partners:

MGP develops partnerships with other companies which supply all the components needed to build
the MGP’s microgrid systems. MGP trusts the local Indian suppliers to supply 80% of the components
neededforthe systems, while the other 20% of the components come from China.

MGP also has established with local and international investors and institutions to secure loans and
funding. USAID is the first institution which invested in MGP back in 2010. At the same time, the Energy
and Resources Institute also helped MGP to expand its operationinto over 100 hamletsin Sitapur District
though OASYS project. The first loan was secured from Intellegrow, which provides customized debt
finance to small and growing social enterprises in India. Some other loans were secured through crowd-
lending online platformscalled Milaap and Sunfunder.Severalinvestments were secured through investors
such as ENERGIE, ICCO, and Insitor Impact Fund. MGP also acquired investment from Terra Watt Prize to
build 140 microgrids which serve more than 17,000 people in 2014.

The company also develops partnerships with local joint liability group to help the company with
payment collection.

e Key activities:
MGP’s business solely relies on the survey, sales and marketing, installation, quality control, service
and maintenance, training, as well as payment collection.\

e Key resources:
Inorderto be able to operate its business, MGP should provide supporting key resources such as sales
team, the installation and service technicians, quality control engineer, as well as collection team. The
company also needs physical resources such as branch offices in order to be close to their end-users.

Financial aspects
e Revenue streams:

MGP’s revenue comes solely from the service fee. MGP does not use any payment technologies such
as mobile money. The company collects revenue collectively in cash through a weekly collection done by
the collectionteam and JLG. The JLG helps MGP to reduce its operational costs because MGP’s collection
team do not have to go door-to-door to collect the revenue. With this revenue model, MGP’s payback
period is from 2.5 up to 3.5 years per installation.

e (Cost structures:

MGP explains that most costs forthe system’s components. The operation costs are covered by the
companies’ revenue asthe company expected to cover all overhead with the revenue within 12 months.
The company does not spend much on marketing activities.

9.4.6 Mobisol
9.4.6.1 Mobisol’s barriers
In thissection, we will look deeperinto the significance of each of the barriers, which obtained from

the literature earlier, in the context of Mobisol’s business. Mobisol describes on each of the barriers and how
the company overcomes those barriers as the following:

Infrastructure
Mobisol looks at the issues related to the infrastructure asinsignificant barriers towards its business.
Mobisol explains that the communication infrastructure is good resulting good connectivity. However, the

162



road infrastructure is not always good, especially during the rainy season when the road becomes too muddy
to cross. However, Mobisol does not see this as big barriers for its business since the rainy season happens
not very often. Mobisol quotes, “Rainy days only keep our teams from working effectively forabout 3% of the
days in the whole year, we just need to avoid to visit the village to do the marketing activities during those
days, and we solve the challenge.”

Nevertheless, to cover such a huge area in a country, Mobisol relies on the regional branches and
Mobishops which are dedicated shops owned by Mobisol which are located close to the villages. In this shops,
there is a salesperson who is fully-employed by Mobisol to keep the shops running. In Mobishops, there are
also local sales agents and technicians who are employed based on the commission to be sent out to the
villages to reach the targeted users. In this way, Mobisol brings the technology very close to the end users
regardless of the infrastructure in the country.

Investment

Mobisol sees issues related to the investment as moderately significant. Mobisol describes, in the
early phase of the business, the funding’s source of Mobisol’s business mostly came from the grants. Mobisol
evenreceived some funding fromthe European Unionin 2014. Currently, the main source of funding comes
from equity and debt financing. Mobisol quotes, “It was not that hard to secure grants, but to secure debt
funding is another story. However, we managedto convince debt investors by showing the success story of our
business. Right now, we are operating based on loans from larger banks.”

Financial

Mobisol considers the financial issues of the end-users as moderately significant barriers towards its
business. The main targeted users of Mobisol’s systems are mostly the mid and upper tier of the BOP. This
group of customers isable to provide aliving forthe family, yet they still do not have access to credits, loans,
or any access to the formal banks. Itis because the whole banking sector sees this group of customers as very
high risk. Thus, these targeted users could not afford to buy Mobisol systems in cash.

To overcome these financial barriers to the end users, Mobisol provides a three years installment
scheme through the flexible Pay-As-You-Go payment system. The payment is made through a mobile phone
wheneverthe users wantto pay. Afterthree years, the customers fully own the systems. In this way, Mobisol
has provided a solution for the end-users to be able to afford Mobisol’s systems.

Human resources

Mobisol deems issues related to the availability of human resources as moderatelysignificant. Mobisol
uses two types of employment, that is full-time employment and commission-based employment. Mobisol
employslocal technicians and sales agents based on the commission to help the company’s operations in the
rural areas. Mobisol describes thatitis not very hard to find the right people to work as technicians and sales
agents. Anyone who meets the requirements to be a technician or sales agent will be trained in Mobisol
Akademie. Only people who pass the evaluation from the academy will be offered positions in Mobisol
afterward.

However, tofind people forthe management position is another story. Mostly, talented people in East
Africa expect a quite high remuneration. It is worsened by the fact that the pool of these talented people is
not big, and Mobisol is one of many who wishes to hire them. Thus, Mobisol needs to compete with other
companies orinstitutions to win these talents. To overcome these challenges, Mobisol established a talent
management team which focuses on building and finding the right talents for Mobisol.

Technical
Mobisol considers technical barriers as slightly significant. Mobisol quotes, “We do not have many
options and the possibility of sourcing the technology locally in East Africa, especially the high-tech
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components.” Moreover, Mobisol explains that there is no standardization from the government for Solar
products which are sold in the country.

To overcome these issues, Mobisol collaborates with partnering companies which have the ability to
manufacture the components abroad instead of making the products locally in East Africa. For the
standardization issue, Mobisol relies on Lighting Global certification, which is the most acknowledged
certification in the industry, to certifyits products. It is important to have this industrial certification since it
helps Mobisol to import and sell its products in the country where Mobisol operates.

Market demand

Mobisol looks at the issues related to market demand as slightly significant. Mobisol explains that the
targeted users are quite familiar with the solartechnology, especially in Kenya, since there are already some
small companies operate in the country. Mobisol quotes, “In Kenya, the idea of solartechnology is quite well-
known. Nevertheless, in the very remote areas, this idea could be still quite new.” Mobisol adds that, in general,
the targeted customers are very interested in Mobisol systems. However, they need some time to come into
the decisionto buythe productsince itis arelativelyexpensive product for them. It couldtake up to six months
to translate the customers’ interest into sales.

To convince the customers to buy the products, Mobisol tries to reach the targeted users in many
ways. Mobisol has sales agents who approach the targeted users in more personal ways which are telesales
and local sales agents. Telesales is responsible for offering the products through phones, while local sales
agents are accountable for going door-to-doorto educate thetargeted usersand promotethe products. These
local sales agents are people from the village, so they know the neighborhood and are very well-connected
with the community in the villages. Thus, these local sales agents could help Mobisol to approach the
community through the people from inside the community. Mobisol also employs a marketing team which
conducts products activations and roadshows. The marketingteam is responsible for goingto the villages to
promote the products to the rural communities by having products presentation and demonstration in the
villages.

Social, Behavioral, Cultural

Mobisol considers social, behavioral, and cultural barriers as slightly significant towards its business.
Mobisol explains, “There are some copycats, some uncertified and low-quality products in the market. These
products could distort the market because people are more and more dissatisfied with these products.”
However, Mobisol seesthat this issue does not happen quite often. Mobisol believes by havinglocal people
who know the local cultures, values, and rules, promoting Mobisol’s product as local sales agents, Mobisol
could gain trust from the targeted users. It is because the products are well-promoted by the people within
the community. Mobisol adds, “While promoting our systems, we need to educate the targeted users and
explain to them that we are different from other companies because we provide excellent quality products at
affordable payments scheme, and warranty forthree years. It means that the customers do not have to worry
about the systems in the next three years.”

Governmental/Institutional

Mobisol sees the issues related to the government and other institutions as moderately significant
towardsits business. Currently, Mobisol is benefitting from the current policies in the form of import duties’
exemptionforsolartechnologies. However, the supporting policies change quite often, which could influence
Mobisol‘s business since the majority of the components are imported from other countries, such as from
China and Germany. Thus, it is important to close contacts with the governments to get any information
related toany changesin the policies. To have access to thisinformation, Mobisol actively participates in the
Global Off-Grid Lighting Association (GOGLA) which is an industry association, to exchange some information
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regarding the policies’ issues with other companies. This association could also speak to the government on
behalf of the industry to get the government in favor of companies' side, such as Mobisol.

Network/Partnerships

Mobisol deems the problems related to the networks and partnerships as slightly significant. Mobisol
describes that huge supports for rural electrification come a lot from the industrial sector. However, there is
still a lack of collaboration with government. Thus, itisimportantto actively participate in the association to
push the government to collaborate with the industries which focus on the rural electrification.

Environmental

Mobisol sees the issues related to the environment as insignificant. At the moment, Mobisol does not
have a lot of broken systems in the market. Thus, Mobisol collect all the faulty and broken components or
systems back in the office and have them prepared for the recycling process. Since the broken components
are not much, Mobisol still works in the planning of recycling process. Mobisol explains that all the systems
areinlow voltage. Moreover, the battery is sealed, and it could not be opened by anyone, especiallythe users.
Nevertheless, inthe future, Mobisol plans to have arecycling company as a partnerto do the recycling process
on behalf of Mobisol.

9.4.6.2 Mobisol’s business model

Value proposition

Mobisol offers clean energy through high-quality Solar Home Systems at an affordable price. Mobisol
combines the three years flexible payment plan via mobile phone, reliable customer service, and innovative
remote monitoring technology. Mobisol’s commitments are quality, product innovation, and sustainable
development

Customer interface

e Customer segments:

Mobisol sells the products directly to the end-users. Mobisol quotes, “The fact that We are integrated
almost 100% from productdesign, distribution, and after-sales service, we need to know our customers in
much detail.” Mobisol’s customer segmentis the low-income peoplewho are in the mid and uppertier of
the BOP and do not have access to the grid. This group of customers usually have frequent yet fluctuating
income and are able to providea living for their family. The majority of Mobisol’s targeted users are farmers
wholive ina family of five people (parents with three children). They live in asmall house which hasup to
three rooms. The targeted users’ income varies a lot. However, Mobisol selects its customers based on
their income and monthly surplus.

Mobisol only sells the system to the people whose monthly surplus (after regular expenses) is twice
the amount of the planned monthly installment for electricity. Itis important to select the right customers
to lower the risks of Mobisol’s business since Mobisol owns the risks of payment plan by itself.

e Customer relationship:

Mobisol develops a personal customer relationship through a dedicated customer care and customer
hotline. If anything happens with the systems, the users could call the customerhotline, and the customer
care team would help the users to fix the problem. If necessary, the customer care team connects the
maintenance teaminthe regionalbranch with the users. The customer care also takes feedbacks from the
usersand does frequent after-purchase callsto ask the users whetherthey are satisfied with the systems
and its installations.

e Channels:
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Mobisol sells and distributes the systems through dedicated Mobisol shops called Mobishops. These
shops are located nearby the villages so that the targeted users could easilyaccess these shops. In addition,
Mobisol hires local people from the villages to be Mobisol local sales agents based on commissions. These
local sales agents go to the village leader and use door-to-door approach to reach the targeted users as
well as to promote Mobisol’s products.

Infrastructure management

e Key partners:

Mobisol has established strategic partnerships with different institutions in order to support its
business. Mobisol is a part of various associations which focus on sustainable energy and development as
well as rural electrification, such as GOGLA, Power Africa, Power For All, Alliance for Rural Electrification
(ARE), and UN Initiative Sustainable Energy for All.

Other strategic partners are the international donors, investors, and financial institutions. It is
important to have a strong connection with these types of strategic partners since these partners help
Mobisol to grow. In early 2014, Mobisol and its partner Energy Development Corporation Ltd (EDCL) have
beenawarded a Grant underthe 11th European Development Fund (EDF). The grants are used to develop
The Prepaid Energy Project which is a Rent to Own Solar Home Systems Projects, in cooperation with
Rwandan Government. The goal of this project is to improve the quality of life of the low-income people
who live in rural areas by offering a clean and sustainable energy supply alternative, which is affordable
and supports economic activity.

To provide high-quality SHSs, Mobisol sources the SHS’s components from different suppliers and
manufacturers in various countries. The major parts of the systems are manufactured in China, several
components are made in Germany, and the panels partly come from Kenya. Moreover, to be able to
provide the three years payment schemevia mobile phone, Mobisol works together with mobile networks
operator to enable payment through mobile money.

e Key activities:

Mobisol combines many activities in order to make its business model works. Mobisol integrates
almost 100% its main activities. Mobisol main activities consist of several tasks which are product designs,
product testing, sales and distribution, financial planning for the end users, installation, after-salesservices,
training, and waste collection.

e Keyresources:

Based on Mobisol’s key activities, Mobisol needs several key resources which are the R&D and QA
team, the sales and marketing team, service team, talent management team. These key resources are
valuable for Mobisol’s business and operation to design, test, sell, distribute, install, the products as well
as to provide the after-sales services to the targeted users.

Financial aspects

e Revenue streams:
Mobisol’s revenue stream solely depends on the sales of the systems. Mobisol, together with the
Mobile network operators, has enabled three years flexible payment plan via PAYG scheme using mobile
money. Aside from the PAYG scheme, Mobisol offers the system at a 15% to 25% discount price if the
customers buy the systems in cash.
e (Cost structures:

The most important costs to be incurred while operating Mobisol’s business are the cost of the
hardware or the products, the service networks, and the administration staffs.
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9.4.7 SELCO
9.4.7.1 SELCO’sbarriers

In this section, we will look deeper into the significance of each of the barriers which obtained from
the literature earlier, in the context of SELCO’s business. SELCO describes on each of the barriers and how the
company overcomes those barriers as the following:

Infrastructure

SELCO deemsthe issues ontheinfrastructureto be moderatelysignificant towards its business. SELCO
explains, despite remote locations of its customers, the company has managed to overcome the issues by
designing unique operating areas. SELCO has 49 energy service centers (ESC) which act as SELCO’s basic
building block of its rural operations. Each of ESCs covers an area with a radius of 80 to 100 km in which it
markets, sells, installs,and provides services. Through the ESCs, SELCO could reach into the smallest and most
remote communities. Furthermore, SELCO has two warehouses which are located in the North and South
Karnataka. A certain portion of products is stocked in the warehouse so that if anything happens with the
systems, a replacement of the products could be made quickly.

Investment

SELCO considers the issues related to the access of investment to be moderately significant. SELCO
explains that over the years SELCO has worked very hard to find the right partners and investors for the
company. SELCO describes, “There are many investors who are interested in being our partner. However, we
are looking forthe investors who are not only profit oriented but also impact-oriented. It is difficult to find the
like-minded investors, and we have to be very careful in choosing the right partners for the company.” Thus,
SELCO spends much time finding the right investors instead of just waiting and receiving money from any
partners comingtothe company. Once SELCO finds the perfect partner, the company triesto seal along-term
partnership agreement with the investors.

Financial

SELCO deems the financial barriers as extremely significant. SELCO focuses on providing the
sustainable energy solution to the underserved communities in rural and urban areas. The majority of the
customers have access to the bank because of the government’s policies which encourage and mandate local
banks to open the access to the low-income people. However, many of them do not use the bank account
properly, such as zero balance account, or no transaction at all. They also do not have access to credits and
loans from the banks because of the nature of theirincome.

To overcome thesechallenges, SELCO works together with 30financial institutions, such as MFls, local
village banks, and community partners. SELCO explains, “Together with our partners, we develop customized
financial products for our customers so that the affordability does not become barriers to purchase the system.”

Human resources

SELCO considers human resources as a very significant barrier towards its business SELCO describes,
“In general, being in Bangalore, itis rathereasy to find good talents forthe company. However, it is often that
the expected salary is very high. Thus, most of the time, the skills are available but they might not willing to
work forus.” Onthe otherhand, SELCO adds, itiseasierto find technicians who want to work for the company.
SELCO works togetherwith the traininginstitutes to introduce its training programs to be putinto their course
works. SELCO emphasize, “Our number one strength is our people. We invest heavily in human resources, so
we know what kind of people we hire for the company.”

Technical
SELCO considerstechnical barriers as very significant. SELCO sees the technical barriers mostly come
fromthe lack of R&D activities to work on energy efficient appliancesto provide an energysolution for people
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in India, especially in rural underserved communities. SELCO explains, “There has been a lot of request from
the customers to have some appliances powered by solar energy. However, many of the appliances available
in the market are not energy efficient which results in bigger systems and higher prices.” SELCO explains that
there has beenalack of innovation fromthe manufacturers to make appliances that are compatible with solar
energy systems. Althoughthis challenge has no bigimpacts towards SELCO’s business, it has been a limitation
for SELCO to serve its customers based on their needs. Thus, SELCO has worked with international R&D
institutes, Universities, and technology providers to develop solutions for its customers.

Market demand

SELCO sees barriers in the market demands as moderately significant towards its business. SELCO
explainsthatthe customer's awarenessis not a huge factor for the company. The majority of peopleinIndia
have some ideas about solar energy. However, SELCO describes that some education stillneeds t o be provided
to the community. SELCO quotes, “We need to make them understand that we provide a long-term and viable
solution for them. We need to make them compare the benefits and how much do they pay for our systems
and kerosene every month. People need to see this value before they see otherthings, suchas climate change.”

SELCO adds explains that every solution that the company provides come from the problems. SELCO
adds, “It is important for the company to focus on the problems and the needs of the people before trying to
design the solutions. Otherwise, the company will experience a hard time to sell the products because people
will not see any value from the products. Some people might hesitate using the products, butitis fine. We just
need a good marketing strategy to support the entire things such as to create awareness and to make people
have a better feeling about our products and services.”

To overcome theseissues, SELCO makes sure that the company has a local presence inthe community.
Thus, SELCO established branch offices called Energy Service Center (ESC) which are located nearby the
community. SELCO provides end-to-end services, such as marketing, demonstration, sales, installation,
maintenance, and services from these branches.

Social, Behavioral, Cultural

SELCO considers social, behavioral, and cultural barriers as extremely significant towards its business.
SELCO views the poor as a heterogeneous society. SELCO explains, “The poor consists of the different level of
poverty. Itis impossible to look at them as one big segment. The needs of the poor could vary a lot because of
differentlocal culture, norms, occupations, and locations.” In orderto solve thisissue, SELCO sees the pooras
the business’ partnersinsolution design and employment. SELCO offers a solution inthe form of a complete
package that can be customized based on the needs of the poor. Moreover, SELCO relies heavily on the local
talents. Currently, the company has 450 people, in which 300 employees are from the local areas. These local
employees live fromthose areas and well-connected to the community. SELCO adds, “It is a big factor when
you have local staffs to understand the local culture and dynamics in the community.”

Governmental/Institutional

SELCO deems the barriers related to the governments and other institutions as very significant.
However, as SELCO has been established for more than twenty years, the company has many experiences
working with the government. SELCO has a dedicated team who works closely with the government on the
schemesand programs that are relevant to it company’s purpose and values. Forinstance, SELCO works with
the local governmentinthe village development program and local livelihood development programs. At the
national level, SELCO actively promotes and advocates for pro-energy access policies which benefit the sector
as awhole.
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Network/Partnerships

SELCO considers the barriers related to networks and partnerships as very significant. SELCO works
with local companies to ensure the supply of PV components that the company needs for the systems. SELCO
chooses to work with different vendors to supply the components that the company needs because SELCO
needs flexibility forits customization. There are a couple of criteriain selecting suppliers. SELCO explains, “We
spend much time to build a relationship with ourvendors. Itis a long-term relationship. Itis important that our
suppliers are aligned with SELCO because we are working in the market which has so many uncertainties.”
SELCO describesthatthe suppliers should provide creditterms that are suitable for the company, could be 60
to 90 days, they also should offer customization, and they have to be close to the area of our operation.

Environmental
SELCO explainsthatthe barriersrelated to the environment are moderately significant. Itis because
SELCO works closely with local companiesto recycle old systemscomponents, which includes batteries as well.

9.4.7.2 SELCO’s business model

Value proposition

SELCO focuses on serving underserved communities in rural and urban areas with customized
sustainable energy solution. SELCO offers customized products and afinancial scheme based onthe needs of
the poor. The company also provides reliable services through warranty and doorstepserviceswithin24 hours.

Customerinterface
e Customer segments:

SELCO’s customers’ segmentisthe underserved communities and businesses in rural and urban areas.
80% of SELCO’s customers are the underserved communities who earn from $100 to $200 per households
per month. It means that customers live less than $2 per day. Typical SELCO’s customers are farmers and
industrial labors who do not have a fixed income. The money is usually seasonal and unpredictable.

e Customerrelationship:

SELCO develops a customer relationship throughits dedicated ESCs. The ESC is the building block of
SELCO’s rural operations. Each of ESC has a service territory in which it responsible for serving end-to-end
service to SELCO’s customers. Through these ESCs, SELCO reaches into the smallest and most remote
communities. SELCO provides door-to-door service. It means anything happens to the system, the
customers could directly call the ESC, and the ESC ensures prompt service at the customer’s doorstep
within 24 hours.

e Channels:

SELCO sells the products directly to the end-users. The sales and marketing team from the ESCs are
responsible for reaching the customers even in the rural and remote areas. Moreover, SELCO has
commission agents who work with incentive structures. It means that these agents receive incentives

whenever they could translatethe customers’ needs into sales. Theseagents work closely with the ESCs to
assist the ESCs finding new customers.

Infrastructure management

e Key partners:
In order to overcome barriers to SELCO’s business and to have a sustainable and profitable business.
SELCO has establishedstrategic partnerships with different companies, institutions, organizations, donors,
and even universities. SELCO established long-term partnerships with its suppliers to provide the
components that the company needs to serve the customers. Moreover, SELCO has developed
partnerships with university, institutions, and organizations to developits products and technologies, such
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as Massachusetts Institute of Technology (MIT), Engineers Without Borders (EWB) Engineers for Social
Impact, S.D.M Institute of Technology.

SELCO works closely with rural banks, commercial banks, credit co-operative societies, NGOs, and
MFIs to facilitate financing to the end-users so that they could afford the systems. SELCO’s pioneering work
in rural India has encouraged a lot of financial institutions to create a separate line of credit for solar
systems.

SELCO collaborates with the local community-based organization (CBO) and international partnership
to promote its servicestothe community and the world. SELCO also maintain long-term partnershipswith
the investors to support and expand its business in India.

SELCO also works together with a local recycling company to make sure that all the waste products
from SELCO could be recycled and reused.

o Key activities:

SELCO’s business solely relieson six main activities, which are R&D or product design, QCand QA, sales
and marketing, installation, maintenance, and services. SELCO pays much attention to the development of
its products and services. The company establishes anincubation lab to make sure that the customers do
not miss out the latest technological advances in the field of SET. This lab develops, evaluates, tests and
monitors cutting-edge technology as well as business models in partnership with underserved
communities. The end-to-endservices such as sales and marketing, installation, maintenance, and services
are served through SELCO’s ESCs. SELCO also believes inthe power of local talents. Thus, SELCO provides
scheduled training toimprovethe skills of its employees. SELCO is also responsible forthe waste collection
of its faulty and old products from the market in order to make sure there are no waste products which
may harm the environment.

e Key resources:

Based on the SELCO’s main activities, SELCO’s key resources are R&D and QA team, sales and
marketing team, technicians, and ESC manager. Moreover, SELCO also needs physical resources to deliver
its value proposition to its targeted customer which are ESCs, warehouses, and the incubation lab. These
key resources are importantin SELCO’s business to develop, test, sell, distribute, and promote the products
as well as to provide the after-sales services to the end-users.

. Financial aspects
e Revenue streams:

SELCO’srevenue streams solely depend on the sales of the products. Together with SELCO’s finandial
partners, the company assures thatits customers have access to the credits with local financial institutions.
The credit terms range from 5% to 14%. The customers typically put 10% to 25% down payment and pay
the balance overthree tofive years. The transaction happens betweenthe banks and the customers. Thus,
SELCO receives paymentfromthe banksin cash. Inthis way, SELCO transfers the risks of its revenue to the
financial institutions. This model works well as SELCO has been profitable for the last eight years.

e (Cost structures:
SELCO explains that the biggest costs of the company are product and material cost, operational
cost, and marketing cost.

9.5 Details of PV projects in Indonesia

9.5.1 PLN

9.5.1.1 PLN’sbarriers
Infrastructure

The targeted customer for SEHEN program is those who live in rural areas and have a minimum
distance of 25 km away from the main grid. These criterialead to challenges related to infrastructural issues
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since the road conditions in the rural areas are considered poor. However, as PLN is the only state-owned
utility company, the company is responsiblefor providing the electricityaccess to the people across Indonesia.
In SEHEN program, PLN relies on the local agents for the payment collections and the maintenance of the
systems. Thus, PLN stated that the infrastructural issues are moderately significant towards SEHEN business.

Investment
According to Mr. Suharto, the issues related to the investmentis notsignificant on SEHEN program. It
is because SEHEN program is completely supported by the national government through APBN.

Financial

Mr. Suharto deems the financial issues of the end-users are moderately significant towards SEHEN
program. Mr. Suharto also added, “SEHEN program s eligible foreveryone who wants to install an SHS on the
top of their roof regardless of theirincome, as long as they could make the initial deposit which amounts about
IDR 500,000 (EUR 35.5) to the banks.” This decision was made because PLN believedthat the majority of
people who live in rural areas are not poor. They have a lot of assets, such as livestock and agricultural
products, which could be sold to fulfill their daily needs, whichinclude the electricity services. However, this
decision could be a mistake made by PLN in SEHEN program. As a result, a lot of SEHEN systems need to be
taken out because of there is no continuous subscription fee being made in the bank.

Human resources

At the beginning of SEHEN program, all the subscription fee must be made by the villagers by
themselves.The payment could be done by putting a depositin their bank account. However, this schemefails
to be implemented fora long-term since many people are no longer pay for the systems. Thus, PLN needs to
collectthe payment activelyby comingto the village. Mr. Suharto explained that this condition leads to several
challenges in the availability of human resources because of the number of people who sit in PLN branch
offices are limited. He considers this issue as slightly significant. Currently, PLN relies on its agents and the
third party to do the payment collection in the villages.

Technical

Mr. Suharto considers the issues related to the technical aspects are not significant for SEHEN
program. It is because all the technology providers have to pass through bidding and tendering process at the
provincial level. Thus, all the technologies used in SEHEN program should have met the requirements given by
PLN at the provincial level in order to win the projects.

Market demand

Mr. Suharto claims that the issues related to market demand are slightly significant for SEHEN
program. In general, all the people in the villages are excited about the technology and SEHEN program.
However, most of them found that the subscriptionfeeisa bittoo high. Thus, they need some time to think
about whetherthey could afford the systems or not. However, ingeneral, after one or two months, many of
the villagers decided to apply for the program, especially whenthere is one of the households in the village
started using the system. Mr. Suharto added, “It is important to make the villagers understand that this
electricity service is quite affordable. The payment of the system also could be made very flexible. The villagers
could make the deposit on the bank whenever they have money. In that way, this program looks more
attractive to the villagers who do not have a stable income each month.”

Social, Behavioral, Cultural
Onthe Social, Behavioral, Culturalissues, PLN considers themas very significant issues towards SEHEN
business. Mr. Suharto explained, “People in the village do not get used to going to the bank to deposit their

171



money. Furthermore, they do not get used to credit or subscription schemes. These cultural and behavioral
issues make the villagers are too lazy to pay for the systems to the bank.” Thus, PLN will take out the systems
for those who fail to continue their subscription fee after three consecutive months.

Governmental/Institutional

Mr. Suharto considers the challenges from governmental/institutional a slightly significant. It is
because there are a lot of donor-driven government programs which give the SHS for free or the electricity
services with small subscription fees determined by the community themselves. However, Mr. Suharto sees
this program as a minor issue since the government programs often have limited number of SHS or capacity
of centralized PV power plants. This condition still leaves SEHEN programto be considered by the villagers as
one option to have electricity access.

Network/Partnership

Mr. Suharto deems the issues related to network/partnerships are not significant for SEHEN program.
Itis because PLN isthe only playerinthe marketand SEHEN program is a national program supported by the
national government. Mr. Suharto added, “We just offer the systems to those who are in need. If the villagers
want the systems, they could pay the deposit in the bank. On the other hand, if they want to wait for the
government programes, it is all up to them. We cannot insist them to buy our system.”

Environmental

Mr. Suharto considers the environmental issues as moderately significant for SEHEN program. It is
because PLN has notseta rigid planforthe systems that needto be recycled.Currently, allthe systems, which
are in good and poor conditions, are saved in PLN Sumba’s warehouse. These systems are considered as the
national assets which could be used or refurbished later if needed.

9.5.1.2 PLN’sbusiness model

Value proposition

PLN focuses on providing an affordable electricity access to those who do not have access to the grid
by using easy to use off-grid PV systems or SEHEN systems. The SEHEN systems were obtained through
national bidding program held by the provincial government. These PV contractors or companies who win the
bidding process could take overthe projects by providing everything needed to construct SEHEN systems. In
the case of Sumba Island, SEHEN system used is provided by Sundaya, an Indonesian company which
manufactures various types of solar technologies. For SEHEN program, the technology usedis Sundaya Utilium
4light kit which consistsof 10Wp PV panel,four modular light kit integrated with a lithium-ion battery. Despite
the fact that the system has four modular LED lamps, PLN hands out only three light to the customers while
one lamp is kept back for the backups or replacements (Ritter, 2011).

Customerinterface

e Customer segments:

The targeted customers for SEHEN program are the villagers who do not have access to the grid. The
targeted market forthe programis the people who livein remote and isolated areaswhich have a minimum
distance of 25 km from the main grid. PLN stated that there are no targeted customers based on their
income as longas these customers could pay the initial depositthen they are eligible for SEHEN program

e Customerrelationship:

PLN developsits customerrelationship through general PLN customerservice. There is no customer
service which is dedicated to SEHEN program. It is a customer service which responds any inquiries and
complaints from all PLN customers who are mostly grid-connected customers. The customers could also
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come to the nearest PLN branch offices from their location to submit their complaints related to SEHEN
systems, which include the services and repairing of the systems. PLN also developed local agents in the
village. Theseagents could collect the faulty systemsorany broken parts to be repaired to the nearest PLN
branch office with a small fee from SEHEN’s customers. These agents, who operate based on the
commissions, are also responsible for collecting the payment of the systems.
e Channels:

PLN relies onits branch offices to distributeand sellSEHEN systems. As the customers make the first
depositinthe local bank partner, they couldpick up the SEHEN systemsfrom the nearest PLN branch office
by showing their proof of its first deposit in the partnering bank.

Infrastructure management

e Key partners:

In order to run SEHEN program, PLN needsto establish partnerships with several key stakeholders.
Firstly, PLN cooperates with the local governmentto ease its marketing activity in the villages through the
village bodies and villageleader.Secondly, in orderto provide flexible payment, PLN collaborates withlocal
banks such as NTT bank and BNI bank to provide saving accounts which are free of administration fee for
SEHEN’s potential customers. Also, PLN cooperates with SUNDAYA, the PV company which wonthe bidding
process for SEHEN program, to provide very energy efficient and easy to use systems.

e Key activities:

As the only one electricity company in Indonesia, the main activity of PLN is to provide electricity
access to the people. Just like PLN’s grid-connected business, PLN’s main activities in SEHEN program
consists of three areas which are sales, distribution, and services. In addition, a bidding and marketing
activities are needed specifically for SEHEN program because it is a new program from PLN with different
technology and different payment schemes. Thus, a marketing activity which consists of socialization,
education, and demonstration is needed to introduce SEHEN program to the targeted customers.

e Key resources:

The mostimportant key resourcesare PLN branch offices and PLN employees. The branch offices are
importantsince these are the end orclosest point for PLN to reach and serve the targeted customers. PLN
branch officers are responsible for selling, distributing, and promoting the products as well as to provide
the after-sales services to the users. PLN employees are also important because they are the ones who
operate SEHEN business.

Financial aspects
e Revenue streams:

Just like the grid-connected program, PLN’s revenue streams for SEHEN program solely depend on
the sales of the electricity services.The revenueis received through the first deposit madein the partnering
banks and fixed monthly subscriptionforthe electricity services provided by SEHEN systems. The customers
who are interested ininstallingSEHEN systemin their house need to make the first deposit withthe amount
of IDR 500,000 (EUR 35.5) inthe partneringbanks. This deposit will be automatically deducted by PLN for
the monthly subscription which cost about IDR 35,000 (EUR 2.5). Thus, this initial deposit could last for
more than a year. Using this scheme, the customers do not have to pay as longas thereis money in their
bank account. When the deposit has depleted, the customers could top up their credits by placing some
money intheirbankaccountwhenevertheygotothe bank orwheneverthey have money. Thus, it provides
a huge flexibility for the customers in terms of the payment. If there is a failure for the deduction of the
monthly fee after three months, PLN will take SEHEN systems back. Nowadays, PLN also collect the
payment manually through local agents who operate based on the commission. These agents collect the
payment from SEHEN customers and make the deposit directly to the PLN counter.
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e (Cost structures:
PLN key resources rely heavily on its own people. Thus, the biggest cost need to be incurred for
SEHEN program is the operational cost. Then, it is followed by distribution cost and the cost of the products

9.5.2 HIVOS
9.5.2.1 Hivos’ barriers
Infrastructure

According to Hivos’ implementer team in Sumba Island, the barriers related to infrastructure is
moderately significant. Although thelocations of the projects spread across Sumba, currently the entire Hivos’
team in Sumba could still handle it. According to Mr. Rudi, the team division, as well as the right scheduling,
are importantin orderto maximizethe human resources to achieve the expected target, especially in TERANG
program. Mr. Rudi explained that there are two teams which deploy to different locations each day to
maximize the time. One team usually consists of one field implementer and one community engagement
officer.

Investment

Hivos describes the challengesrelated to the investment as very significant. Mrs. Maya describes,
“Although there are lots of funding available, not all of them are suitable for Hivos’ needs. Thus, we need to
open up oureyes and ears to seeif thereis funding available and suitable for us and what are the requirements
to secure the funding.” This conditionmakes the availability of Hivos’s funding quite fluctuate since the donors
could come and go. However, it is important for Hivos to keep securing certain funding since Hivos is
responsible for the success and the sustainability of its current projects and missions. Mrs. Maya describes
that her role as the stakeholder engagement officer is essential for Hivos because she needs to invite new
stakeholders who are interested inHivos’ current programsand make surethat these stakeholders could make
contributions based on its role. Thus, an event called Sumba Investment Forum was held earlier this year to
invite new potential investors or donors who could contribute to the sustainability of SIl program.

The responsibility of securing funding for Sll program happento be atthe regional and global level. Each
of Program Development Manager at South East Asianlevel isresponsible for overseeing the program as well
as making sure the funding security and the sustainability of the programs. There is a staff meetingand a
management meeting every month to discuss allthe issuesrelated to operationswhich include funding issues.
Although Hivos’ Indonesian teamis expected to focus on the implementation of the program, itis important
for the entire Hivos’ teamto be actively searchingforthe source of fundingavailable in the marketsince no
one knows when current donors will stop their grants.

Financial

Hivos describes the financial challengesinthe end-users as slightly significant towards its program. It
istrue that majority of the users of Hivos’ lamps are people who are at the BOP and have fluctuating income.
However, some of them, although they do not have a monthlyincome, they have some assetsinthe form of
live stocks such as chickens, goats, and pigs, as well as agricultural products and handicrafts. These types of
people could easily sell their assets to fulfill their daily needs.

As stated in the previous section, Hivos always does location surveys and community engagement
before installing the systems. Hivos considers the income per month per households, the number of family
livingin one house, the occupation, and theirassets to see the “ability to pay” of the villagers. However, the
ability to pay of the villagersis not considered as a majorissue since the main targeted for Hivos project is the
school. Mr. Rudi explained that the selection of lamp users is made through the school since they know the
studentsas well as the family very well. To make sure that the school could select the villagers who are able
to pay for the systems, Hivos equips the school with several pieces of training such as project management,
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financial and budgeting, as well as technical aspects of the systems. In this way, Hivos makes the school acts
as a responsibleactor ora guarantorfor the villagers who purchase Hivos lamps and use the charging services.

Human resources

Hivos considers the issues related to human resources are moderatelysignificant. Mrs. Maya explains
thatitis rather difficulttofind people who wantto work in Sumba Island and has enough knowledge as well
as the capability to deliver the target which was setin the first place. She adds, “Actually, it is more difficult to
find those who are capable of delivering the results since currently there are more than 60 NGOs operate in
East Nusa Tenggara, and 40 of them are international NGOs. Besides, the recruitment, which stated the
location would be on Sumba Island, is always openedforeveryone regardless of their race, ethnical, and sexual
orientation (LGBTQ), who is interested in applying forthe position.” In orderto make sure that Hivos will geta
good candidate forits team, there will be a person who is in charge of Sll program and a person from the
Human Resources Departmentwho interviewed the candidates in the recruitment process. Several pieces of
trainingandintroduction programs are also set for the new hiresin Hivos. A performance evaluation will also
be conducted every six months between the staff and its line manager to assess the staffs’ major obstades
and needs in order to achieve their goals.

On the implementation’s team, Mr. Rudi and Mr. Munawir explained that currently there are eight
people who are responsibleforthe project’simplementation on Sumbalsland. The teamis expected to cover
all the projects across Sumba Island. However, to reduce the workload of Hivos team, the responsibility of
technical aspects, such asinstallation, isgiven to RESCO and Winrock International. Hivos also hire enumerator
team which consists of eight people who are responsible for collecting the sample data through interviews on
the locations chosen by Hivos.

Another challenge is that as the international NGO, Hivos could not directly implement the projects
byitself. Hivos needsto collaborate with the local NGOs for the implementation on the field, especially for the
social engagement process. However, there is a challenge to the capability and the capacity of local NGOs in
Sumbalsland. Also, often theselocal NGOs have another project which leadsto alack of focus on Sl program.
To tackle this issue, Hivos put the local NGOs in the SK EBTKE 64K/73/DJE/2014 on the Establishment of the
Steering Committee, the Organizing Committee and the Working Groups on Sl program. By including the local
NGOsinthisletter, itis expected that these local NGOs put some serious efforts and focus on the Sl program.
In addition, Hivos also conducts several pieces of training and coaching programs to improve the capability of
these local NGOs and makes sure that there are knowledge and capability transfer to the local human
resources.

Technical

Hivos deemsthe issuesrelated to the technical aspects as moderately significant. From the interview
done with Hivos officers both in Jakartaand Sumba office, it could be concluded that there are three different
technical issues which currently faced by Hivos. Firstly, the issues related to importation of the technologies.
Mr. Dedy Haningis the one who isresponsible forthe importation and the shipping of the technologies from
abroad until they are received in Sumba office. To reduce the complexity of the importation and shipping
process, Hivos uses a forwarder service company which is responsible for delivering the products to Hivos’
office in Sumbalsland. Unfortunately, alack of experience inimportation prices and using forwarder service,
Hivos’ current provider service is not equipped with Angka Pengenal Importir (APIl) or an importer
identification number. Inability to provide APl number leads to implication on tax exemptions because the tax
and VAT exemptions are only eligible for those importers who are registered with APl number. Mr. Dedy
Haning explained that Hivos might reimburse the tax and VAT exemptions later on after all the customs and
shipping process are completed.

Secondly, the technical aspects which also influence the implementation of TERANG project are that
the issues related to the institutional management. Mrs. Maya explained that a lot of commitments and
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agreements which were made up front between Hivos and other stakeholders are not fulfilled as agreed. Many
of thisfailure is caused by the internal conflicts in the institutions or organizations that Hivos work with. Thus,
in TERANG project, Hivos makes sure that the community engagement is done correctly. A minimum of 70%
of solid agreements from the villagers orinstitutions is obtained before the implementation of the project. In
fact, several TERANG program’s locations need to be moved because of unsupportive villagers or school
committees.

Lastly, as described before, the data collection on the survey was done through interviews by the third
party which is the enumerator team. Although the questionnaires were made by one of Hivos officers, Mr.
Firman, independentinterviewsneedto be done by the enumeratorteam (four peopleeach team) for 25data
sample per school per day. This method of data collection could lead to bias and unexpected results since
there are eight people working on different interviews. Furthermore, these enumerator teams work on the
achievements perday. It means that the interview results could be influenced by the daily performance of the
enumerator officers. Thus, further evaluation and analysis are done by Mr. Firman to make sure all the
interview results have met the standards of the questionnaires.

Market demand

Hivos considers the challenges of the market demand as slightly significant for their project. It is due
to the fact that Hivos offers electricity, a service that the villagers have been waiting for a long time. Mr.
Munawir stated that the villagers always excited to have a new technology and to receive electricity for their
houses although there were still few cases when the villagers do not consider the electricity is an important
part of their life. This condition usually happens on the very poor villagers in the rural areas.

Hivos explained that the projects pose challenges from the government programs. Itis because all of
the government programsare donordriven.Itis worsened by the lack of community engagement and capacity
building to maintain and operate the systems. Although the government has managed to form a village
committee to operate and maintain the systems, this committee often does not work as it is expected. Many
villagers who use the service do not pay for the agreed monthly subscription fee. These conditions lead to
several challenges for Hivos to be able to introduce TERANG Project which the villagers are expected to pay
for the lamps and the charging fees.

Hivos believes that a strong community engagement followed by a clear business model as well as
good technologies will make TERANG program more sustainable in the future comparedto the government
programs. From the interview in Katakavillage, all of the correspondents gave positive response towards PV
school projectand Hivoslamp. The villagers are more satisfied with Hivos lamp compared to the existing SHS
from PNPM or ADD program because Hivos lamp could provide a better lighting at night. The villagers also
approve that the lamp and the charging fee is affordable for them which could be concluded that current
business model might work to sustain TERANG program.

Social, Behavioral, Cultural

In general, the majority of people who live inrural areas and do not have access to the electricity are
excited toreceive electricity access. Thus, it could be concluded thereisa demand for electricityinthe rural
areas. However, Hivos explained that there are still several challenges especially on Social, Behavioral, and
Cultural issues which could be considered as slightly significant. Hivos described that some of the people do
not see electricity as an important part of their life. They also do not get used to paying in credits or
subscription scheme because of the fluctuating income. Some of the villagers could have a diesel corn mills
which value up to IDR 8,500,000 (EUR 602) or a motorbike which could cost about IDR 15,000,000 (EUR 1063).
They see acorn mills machine and a motorbike as essential devices to support and sustaintheir life. Thus, they
are willing to sell their livestock and gather some money to pay for the devices even in cash. However, they
could say that they do not have money for electricity. It is because they have been living without electricity
for alongtime. Some of them even live without electricity for more than thirty years.
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In order to manage these challenges, Hivos believes that education and socialization about TERANG
program and the importance of electricity for life are essential for the success of this program. Mrs. Maya
explained, “In general, People in rural Sumba do not need electricity to sustain their daily life because they
never have electricity for a long time. Thus, Sumba people has four stages of questions related to electricity
that we need to address, which are: (1) why should they pay for the electricity services? (2) why should they
haveto maintain and take care of the system?(3) why should they live in a group and obey the rules agreed
by the community? (4) why should they create productive economic activities with the emerge of electricity ?”
Hivos believes by giving the right answers to all those questions, Hivos could make the villagers realize that
the electricity is an important part of their life

In addition, Hivos emphasizes that the lamp and the chargingfees from TERANG program are affordable
for all the villagers. It is good for the health, and it could provide better lighting than kerosene lamps. Hivos
taps into school projects and prioritizes the students to have the lamps so that the people could see the
difference of life with electricity. All of the interview correspondents in Kataka village approved that their
children could study longer and better at night because of Hivos lamps. One of the students even won a
studentregional competition and got better grades at school. Inthis way, the view of the people on electricity
is expected to change gradually that electricity is an essential part of their life.

Governmental/Institutional

Hivos deems the issues related to governmental and institutional are extremely significant towards
current Hivos’ programs. Hivos described there are three big challenges which influence the sustainability of
its current project. These challenges are the lack of supporting regulation, the change of regulations, and the
rolling or change of positions in the governmental bodies or departments.

In 2016, the MEMR has established a new regulation which is The Ministerial Decree of Energy and
Mineral Resources of The Republicof Indonesia No. 38/2016 about Acceleration of the electrification ratioin
underdeveloped, isolated, frontiervillages and small-populated islands through the implementation of small-
scale electricity power supplyenterprises. Through this newregulation, Regional-Owned Enterprises or Badan
Usaha Milik Daerah (BUMD), Private and Cooperatives could actively provide electricity access in the areas
where PLN does not exist. However, the implementation of this regulation is not that simple. The regional
government should propose which areas that are eligible forthisregulationto PLN as well asto the national
government, in this case, isthe MEMR. Once PLN and the national government approved, the bidding process
could be conducted for the proposed area. Those who win the bidding process could build private power
plants and act as the electricity provider in the area replacing the role of PLN. However, currently, there are
not many regional governments who are willing to perform this procedure because of several reasons such as
a lack of capability to do the feasibility studies and make the proposal. Thus, it could be concluded that the
implementation of current policies and regulations in Indonesia is still lacking, especially for off-grid
installation and those who are in favor of the private sectors.

Another challenge which influences current Hivos’ programs is that there is a change of regulations.
Often, inIndonesia, the regulations change followed by the change of the ministerial or other governmental
positions. In 2014, The GOI established Laws of The RepublicIndonesia No. 23/2014 about Local Government.
Then, it is followed by the Government Regulation of The Republicof Indonesia No. 18/2016 about Regional
Officials asthe derivative of the National Law No. 23/2014. These new regulations have led to implicationson
Sll programin general due to the removal of DISTAMBEN, as one of the focal point departmentin Sl program.
Moreover, these regulations also led to a massive turnover change in the local and regional government
departments. Thus, a lot of new people take over Sll program in the local and regional level. This condition
createsimplication ontheimplementation of Sll program since the new peopleare notaware and well -trained
for Sl program because there is no a smooth transition between the former and new governme nt offidals.
Thus, several pieces of training, meetings, and introduction programs need to be started all over again from
the beginning.
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Hivos stated thatitis one of the risksfor working withthe governments. Thus, Hivos needs to repeat
all the training and makes sure the new officials are aware of Sll program and could contribute to this program
accordingly. Moreover, Hivos keep lobbying and pushing the provincial government to establish anew unit at
the regional level to replace DISTAMBEN called Unit Pelaksana Teknis Daerah (UPTD) or the technical
implementation unitarea. However, until April 2017 when the coordination meeting was held in Tambolaka,
West Sumba, the provincial government has not formed UPTD yet. Thus, currently, Badan Perencanaan
Pembangunan Daerah (Bappeda) or Development Planning Agency at Sub-National Level is replacing
DISTAMBEN as the focal point of Sll program temporarily until UPTD is ready.

Network/Partnerships

Hivos deems the issues related to the networking or partnerships are slightly significant. In general,
all the stakeholders are very supportive towards Sl programs. However, there is still a lack of coordination
between the key stakeholders which could be seen from the overlapping PV projects in one village. For
instance, in Katakavillage, thereis PNPM, ADD, and MVVDRT programs ranin one village.In Kadahang village,
one of the locations for PV school projectin TERANG program, PLN also plans to extend the grid to the village
in the nextone or two years. Mr. Munawir added that this condition might be caused by a lack of data
synchronization and RETs mapping between Hivos and the local government.

This types of issues often discussed during formal meetings which consist of Stakeholders
Coordination Meetings which are held twice ayear, a Plenary Meeting, a Steering Committee Meetingand a
Working Groups Meeting which are held at least once a year as well as during informal sessions. However,
there is nothing that Hivos could do about PLN expansion plan because it is a national program. Thus, Hivos
will stillimplement PV school projectsin the location where PLN plans to extend the grid while waiting for the
grid comes to the village.

Environmental

Hivos considers the environmental issues are not significant for right now because the programs are
stillinthe earlyphaseand all the technologiesusedare good quality products. Currently, Hivos has established
a partnership with TESLA as the battery providerandrecycle partner and SUNDAYA to recycle the lamps and
chargingstationif itis needed. However, thereisstillnorigid and detail procedures on how the old products
will be recycled in the future.

9.5.2.2 Hivos’ business model
Value proposition

Hivos, together with other stakeholders in TERANG program, aims to provide affordable electricity
access for people wholive far away from the main grid. PV School program was chosen because Hivos wants
to emphasize the importance of education for the children.

Customerinterface
e Customer segments:

PV school’s business model will reach out to two different users who are the school itself and the
villagers whose the children go to the school. The locations of the project were selected with the help of
Winrock International. There were forty locations which were suggested by Winrock International at the
first place. Then, further analysis and surveys were done by Hivos which led to only twenty-five locations
forPV school’s projectin TERANG Program. There were atleast twenty-five correspondentsor villagers per
school who were interviewed before the location was chosen for PV school’s project.

Fromthe interview which was done with Mr. Rudi Nadapdap, afield project managerforSll program,
the selectionwas made based on several criteria. Firstly, the distance of the schooland the village from the
main grid connection (minimum distance of 10 km away). Secondly, itis the ability of the school to pay for
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the system, the ability to pay of the villagers for the lamp and charging fees. Lastly, it is the ability of the
school to maintain and responsible for the systems, and several other criteria’s.

In Kataka village, before PV systems have beeninstalled, the schooluseda diesel generatorto provide
electricity needsforthe school’s operation as wellas the teachers’ dormitory. According to Kataka’s school
headmaster, the schoolused to need 30 liters of diesel per week which could be translated into IDR 300,000
or EUR 21.3 perweek. However, thishuge amount of diesel only fulfilled three hours of electricity per day.
Thus, the school or the teachers’ dormitory need to use the electricity wisely.

PV systemsin Kataka’s school has brought differences in terms of electricity access. The one kWp PV
systems currently could provide electricity during the day for the school operational and during the night
forthe dormitory. The villagers who're the children studyat the school also could buy a special lamp which
can be charged inthe charging stationin the school with a small fee. The targeted users are at least there
are 250 students per school who can own the lamp. Currently, there are 70 students who own the lamp
because of the limited lamp stocks from Hivos. All of the interview correspondents give positive response
towards Hivos lamp because of the small fee and better quality of light compared to their current SHSs or
kerosene lamp.

e Customerrelationship:

Hivos develops its customer relationship through Renewable Energy Service Company (RESCO) and
the school operator. Currently, RESCO isin the early stage of the development.RESCO is a startup company
initiated by Hivos to provide energy services especially RETrelated in Sumba Island. While the company is
not official yet, RESCO has employed six technicians and partnering with Hivos as its technical assistance in
TERANG Program. In the future, RESCO is expected to be able to act as partners for the villagers or local
governments which could provide basic support for off-grid sustainability and perform as a service utility
partner. RESCO aims to fill in the gap of operation and maintenance (O&M), after sales services, and
collection issues.

In Kataka PV school project, RESCO is responsible forthe O&Mforthe entire PV systems and the lamps
with the help from school operator. Hivos, together with RESCO’s technicians will provide training to the
school operator. If anything happens with the systems, the operator could call RESCO’s technicians and
describe the systems’ or lamp’s failures. If it is a minor repair, then RESCO technician could guide the
operatortofix the systems by himself. However, ifthe systems need major repair, RESCO technicianscould
come to thevillage andfix the systems on the ground. Furthermore, RESCO’s technicians are obligated to
visit the project’s sites at least once a month to do monitoring and evaluation.

e Channels:

As TERANG Program is not eligible forall locations, the systems and the lamps could not be found in
the market. PV systems will only be installed by RESCO in the locations which have already selected by
Winrock International and Hivos. The lamps are also not available for all the villagers. The lamps are only
available forthe villagers who are the children go to school which has PV school’s project. Those who are
eligible toown thelamps couldeasily purchase themin the school throughschool operator or the teachers.

Infrastructure management

o Key partners:

TERANG program is a multiple stakeholders program. In order to make sure the success and the
sustainability of PV school’s projectin TERANG program, Hivos has established essential partnerships with
key stakeholders such as MCA-I, Winrock International, RESCO, Sundaya, GFP, local School, enumerator
village body, Local government, Ministry of Education and Culture (MoEC), forwarder.

TERANG program is a partnership program betweenHivos and MCA-I. It means that MCA-I will provide
a certain amount of grants if Hivos could also provide the same amount of the m. Based on the current
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MOU, MCA-I provides USD 4.7 million for TERANG program and so does Hivos which collect the grants from
different donors.

As the lead consortium of TERANG program, Hivos relies on Winrock International and RESCO for the
technical assistance especially for the choice of the technology (Winrock International) as well as the
installation, O&M, and after-sales services (RESCO). For the technology, Winrock International suggested
several brands and manufacturers which have good quality for the PV systems and the charging stations.
Then, the decision was made through a bidding process. The final bidding process resulted that the PV
systems technologies were imported from different manufacturers in Germany, The United States of
America (USA), and The Netherlands. Sundaya, a local company, has won the bidding for the charging
station.

Hivos, togetherwith the GFP as the genderspecialist, is responsible forthe community engagement
and training for the villagers and the school operators. A collaboration between TERANG Program’s
implementorand the school, village bodies, local government as well as the MoEC is also important from
the early start to the end of PV school’s project.

To reduce the workload, HIVOS established a partnership with a forwarder company to take care of
all the imports and shippingissues. In this way, HIVOS could just order the products and wait the products
until its arrival in Sumba office.

e Key activities:

Hivos, as the leader of the project, will be responsible for all the key activities done by other
stakeholders such as Winrock International, RESCO, and GFP. For the overall PV school’s project, Hivos only
focuses on its main activities which are survey and socialization, training, monitoring & evaluation.

e Key resources:
The most important key resources for PV school’s project are Hivos officers, School operator, and
RESCO team. These people are the focal points which connect the users and the technology providers

Financial aspects
e Revenue streams:

The revenue stream on PV school’s project is divided into two areas which are the revenue which
comes from the school’s monthly subscription for PV systems and the sales of the lamps as well as the
chargingfees fromthe lamps’ users. Forthe entire PV systems, the school needs to pay about IDR 300,000
to IDR 400,000 (EUR 23.3 —28.4) per month. This paymentis made with Bantuan Operational Sekolah (BOS)
program or the Indonesian school operational assistance program allocated from APBN. Accordingto Mr.
Rudi Nadapdap, the payback of the systemsis approximately 3,5 to 4 years period. After the payback
period, the school is expected to pay the service fee only. However, the business model after the payback
period is not fixed yet.

The other revenue of this project comes from the sales of the lamp and the charging fee. The lamp
costs about IDR 50,000 (EUR 3.5) which could be paidin cash or twice in a month. Those who wantto pay
the lamp twice needto pay IDR 27,000 (EUR 1.9) per payment which will cost IDR 4,000 (EUR 0.30) more.
The lampisequipped with awarranty up to 2000 charging times or approximately two years period. After
two years, the users could pay another IDR 50,000 (EUR 3.5) for the ‘warranty fee’ or simply buy a new
lamp. The chargingfee isIDR 1500 (EUR 0.10). The chargingtime is about four hours, and it could last from
two to five days depending on the usage and the intensity used on the lamp. The payment of the lamps
and the charging fee are collected by school operators or teachers who will be given to RESCO team.

e (Cost structures:

The biggest cost needs to be incurred for PV school’s project is the operational cost, which indudes
the surveys, the socialization, and the training process. The distribution cost and the cost of the products
also play an important role in making a success of PV schools’ project.
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9.5.3 Government’s programs

9.5.3.1 Government’s programs barriers
Infrastructure

Mr. Daniel explained that the issues related to the infrastructure are slightly significant for DSITAMBEN
projects. It is because of dispersed population distribution aswell as poor road conditionsinthe rural areas.
This condition leads to challenges for DISTAMBEN team to reach the locations. Mr. Daniel argued that his
department has asked and pushed the departmentfrom MVDDRT at the regional level to solve this problem
since itis an area where this department works on. However, similar to DISTAMBEN, the department from
MVDDRT have its priority and its limited budget to manage the projects they want to execute every year.

Investment

Mr. Daniel describes thatthe issuesrelated to the investment are moderately significant. The funding
for DISTAMBEN projects came from APBN and DAK. The amount of APBN and DAK which could be secured to
increase the electrification ratio through PV technologieswere limited. Moreover, the use of the funding from
APBN and DAK islimited tothe planningand the implementation of the project. Currently, the fundingis not
eligible for revitalization and maintenance of the previous projects since the ownership of the systemhas been
transferred from the governmentto the individuals orthe communities. Thus, DISTAMBEN has to decide the
guota of the systems which could be given to the community, the locations which need to be addressed first,
and the projects which give the highest impacts to the community.

Financial

Mr. Daniel deems that there are no financial issues on the end-users. It is due to the fact that the
governmentgives the SHS or build centralized PV power plants for free. The end-users just needto pay asmall
amount of subscription fee which was set in the beginning by the communities themselves as an operation
and maintenance fee. This fee could range from IDR 5,000 to 10,000 (EUR 0.35 to 0.70) per month per
household.

Human resources

DISTMABEN in East Sumba used to have a team which consists of twenty people. Unfortunately,
amongstthose people, there was no person who has a technical background, especially on PV technology or
otherRETs. All the people in DISTAMBEN has a background in social. Thus, Mr. Daniel considers the capability
and the capacity of histeam to handle technicalissueson the field could be moderately significant challenging.
Mr. Daniel explained that there was training from MEMR which was held once a year for one week period.
However, notall of histeam could go to the training. Most of the training always have a certain quota which
needs to be followed by the regional government. Thus, Mr. Daniel’s team relied heavily on the learning by
doingas well as several joint pieces of training with other NGOs in Sumba, which one of those NGOs is Hivos.

Technical

Mr. Daniels deems the issues related to technical aspects are not significant. It is because all the
technologies forthe projectshave gone through the bidding and tenderingprocess at the regional level. Thus,
all the technologies forthe projects should have metthe expectation and specifications of DISTAMBEN at the
first place.

Market demand

In general, there are noissuesrelated to the marketdemand. Itis due to the fact that the systems or
the electricityservices are givenfor free. Thus, the villagers, who currently do not have access to the electricity,
always excited to receive some help from the government.
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Social, Behavioral, Cultural

Mr. Daniel sees the issue related to Social, Behavioral, and Cultural as a very significant challenge.
From the field study and interviewwith some of the villagers who received the government program, it could
be seen that most of the government programs, which include DISTAMBEN project, on PV electrification in
rural areas are not sustainable. It is because there is a lack of knowledge, capacity, and capability of the
villagers to maintain and operate the PV systems. Although Mr. Daniel claimed that DISTAMBEN had
conductedtraining forthe villagers, there is not much knowledgefromthe training left which can be seenin
the community. Mr. Daniel also added that the villagers are notresponsible for the systems whi ch were given
to them for free, or there was a lack of ownership of the systems.

Governmental/Institutional

From DISTAMBEN point of view, the change of the regulation has affected DISTAMBEN’s team
significantly. Mr. Daniel explains thatthe issues on the change of regulations were extremely significant. Itis
because the new regulations have deactivated orremoved DISTAMBEN in the regional government. It means
that Mr. Daniel and the team can no longer actively participate in Sll program or initiate any PV projects to
increase Sumba’s electrification ration through RETSs.

Network/Partnerships

According to Mr. Daniel, the challenges on the network or partnerships are slightly significant. He
described that although the projects carried by DISTAMBEN, coordination, and collaboration with other
departmentsinthe regionaland local government were needed. Unfortunately, the coordination amongst the
departments at the regional level is quite lacking. This condition leads to overlapping similar projects from
different departments on the same locations.

Environmental

On the environmental issues, Mr. Daniel explained thatitis not significantfor DISTAMBEN since the
ownership of the systems and the responsibility to maintain and recycle the systems were transferred to the
villagers. DISTAMBEN could no longer interfere because the department does not own the asset. Other
departments willact the same as the regulations do notallow themtodoa furtherintervention. Besides, the
fundingis not eligible for revitalizations projects and recycling process at the moment.

9.6 A guideline: framework’s usage

The framework which is developed in this study could be divided into four steps indicated by the
arrows above the picture. The explanation of the framework is explained as follows:

1. The first step is the definition of two elements of business model which are customer
segmentation and value proposition.

2. The second step is determining the level of barriers which might influence business
performance of PV companies. The level of barriers is indicated with the color. Red means
that a certain barrieris extremely significant towards the company business. Orange explains
that the barriers are very significant towards the company’s business. Yellow and Green
represent barriers that are moderately and slightly significant towards the company’s
business. Lastly, Blue represents that the barriers are insignificant towards the company’s
business. The description of the barriers isshown in Table 2.8. In this step, several influencing
factors which determine the choice of business model’s elements are also shown.

3. The third step shows the guideline in determining elements of business model.

4. The last step shows that the choice of elements of business model will influence the cost
required to operate the business
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9.7 Details of expert interviews

The validation of the framework was done in two ways. Firstly, it was through cross cases analysis.
Secondly, the validation was obtained through expert interviews. From the expert interview, we discovered
that all the interviewees, who are the practitioners from PV industry, agree that they faced barriers as
mentioned in the framework. The explanation of each of the barriers is given below:

Infrastructure

Mr. Hamzah describes that PT. SUN also face barriers in infrastructure as moderately significant. It
meansthat there is adequate infrastructure to the location of the projects. However, the condition of
the existinginfrastructure is not good for the company to reach its users considering the costs that
needsto be prepared. Thus, the company hire a third party to handle the shippingand the sales of the
products. Mr. Hamzah explains that it is very important to have partners to solve the issues. He adds,
withouta forwarding or distributing partner, the company would need abiggerinvestment to operate
the business. Mr. Hamzah also concurred that the higherlevel of barriersininfrastructural aspects, the
higher involvement of third parties needed to solve the issues.

Financial

Mr. Hamzah explainsthat PT. SUN experiences slightly significant financial issues fromits end users. He
describesthatthe revenue collectionis done directand indirectly based on the amount of investment
needed forthe project. The higherthe investment needed forthe project, the more PT.SUN collects its
revenue indirectly through its partners such as regional or local banks. Mr. Hamzah explains that it is
important to have a third party as a backup so that the company does not have to coverall the finandial

risks by itself. Mr. Hamzah also concurred that it is better to transfer the financial risk to the third party
when the level of financial barriers is higher.

Market demand

Mr. Hamzah deemsthe level of market demand’s barriers as very significant towards PT. SUN business.
Currently, PT. SUN promotes its products as well as the use of PV for electricity generationin general
based on the location of the projects. Firstly, if the location of the targeted projects is within the
operational range of the company, the company does its own marketing activities to promote its
products. Onthe otherhand, while the location of the targeted projectsis out of the operational range
of the company, PT. SUN promotesits products through regional and local government. The company
also establishes partnerships with local entrepreneursto promote and sell the products. In this way, the
company would only need one person to handle one area which is out of the company’s operational
range. From the interview, Mr. Hamzah also agreed that the higherlevel of barriersin market demand,
the higher involvement of third party and the more resources needed to overcome this issue.

Social, Behavioral, Cultural

Mr. Hamzah describes the level of barriers on Social, Behavioral, Cultural aspect as sightly significant.
Mr. Hamzah explainsthatitis because the company makes sure thatall the products soldin the market
are A-grade. It means that the company only sells good-quality products. Mr. Hamzah adds that the
company relies heavily on its partners for the company’s operational activities, such as distribution,
marketing, sales, installation, maintenance, and services. The company has a call center in Jakarta.
When there is something happen to the system which is located outside the company’s operational
range, the users could call to this call center. Then, the company’s engineerin Jakarta would cooperate
with PT. SUN’s local partners to have the systems checked. When a small repair is needed, the local
partnerwill fix the systemsimmediately. In this way, the company needs less investment to operate its
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business. From the interview, Mr. Hamzah also concurred that the lower level of barriers in Social,
Behavioral, Cultural aspects, the less operational activities done by the company itself.

Environmental

Mr. Hamzah describes the level of environmental barriers as slightly significant. Currently, the company

is only responsible for the waste collection. While the recycling process is currently still the users’
responsibility.

Technical

Mr. Hamzah explains that each of PV companies might have different technical problems. Thus,
solutions tailored based on the specific barriers would be needed.

Investment

Mr. Hamzah deemsthe investment barriersfor PT. SUN insignificant. Currently, the company receives
enoughinvestmentfromboth the internal groupand externalinvestors.He adds thatitis stillimpossible
to secure loans from the bank since this types of businessis seen as high risks business. Thus, the only
way to solve the investment issuesis to find the right investors and donors as well as to secure some
grants.

Human resources

Mr. Hamzah explains that currentlythe company has enough good-qualitytalents for every positions in
the company. Thus, he deemsthe barriers on humanresources as insignificant. However, to make sure
that all the talents get enoughknowledge, the company provides continuoustrainingforits employees.
From this interview, Mr. Hamzah also agreed on the solution provided by the framework which is the
only wayto solve issuesin humanresourcesisto provide trainings and increase the employment pool.

Government/institutional

Mr. Hamzah deemsthe barriers on the government/institutional aspects as moderately significant. It is
because he sees the government of Indonesia has several policies which support RET. However, the
implementation of the policyis still lacking. Mr. Hamzah explains that teh only way to get the supports
from the governmentis to do lobbying activities through formal forums and personal approach to
related departments which support RETs.

Network/partnerships

Mr. Hamzah describesthe barriers on network/partnerships as moderately significant. Itis because to
find the right partnersis quite achallenge. PT. SUN has some criteriato selectits partners. Mr. Hamzah
adds that the Return of Investment (ROI) of both partieshave to be feasible. Also, Mr. Hamzah explains
thatitis important to have scheduled coordination meetings in order to avoid dispute

Mr. Hamzah and Mr. Bart Fugers explain that the list of barriers on the framework is already cover all

the barriers they mightfaceon the field. On the framework, both of the interviewees think that the framework
is too complicated. They added that it could not be easily understood from the first look. They both agreed
thatitis importantto make the framework simple because it needs to be used by someone. Mr. Bart fugers
suggested to have empty spots to fill in by the people who use the framework. In this way, the framework
would be more practical.
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