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a b s t r a c t

Background: The development of solar PV industry, both on a global and local level (in Indonesia) has
shown a great paradigm shift in the source of energy, from the conventional into the renewables. This
condition enhanced the importance of analyzing the competitive dynamics of renewable energy industry,
in particular, the solar PV industry.
Purpose: This study examined the competitive dynamics of solar PV industry in Indonesia, through first
analyzing the ecosystem and stakeholders in the industry and followed by the analysis of the competitive
dynamics and strategy within energy industry in general and within the solar PV industry in specific.
Design/methodology/approach: Literature review was conducted as basis for the analysis. 21st centuries
competition theory of Grimm et al. [13] was used as framework for the general energy industry analysis.
Whereas Porter [23]’s framework was used as reference to analyze the competitive strategy of solar PV
industry in Indonesia.
Findings: Analysis on the structural characteristics of solar PV industry in Indonesia indicates that the
industry is on its introductory stage, or also called as emerging industry. Challenges potentially constrain-
ing the development of the industry ranges from the absence of infrastructure and technological stan-
dardization until the response of threatened entity. Criteria determining the adoption of the product,
which in this case is the solar PV system, is also a crucial factor to understand. This ranges from the nat-
ure of expected benefit until perception of technological change. At last, the findings also pointed out that
despite of its drawbacks (such as uncertainty and risk) of this emerging industry condition, an appropri-
ate implementation of strategic choices will enable solar PV industry in Indonesia to achieve an optimum
yield.
Research limitations: This study was conducted using literature review as basis. An empirical study might
be valuable to complete this study.
Originality/value: For academicians, this paper can be considered as a valuable starting point to conduct
research on solar PV industry, particularly within the strategic management area. For practitioners, this
study may serve to enhance understanding on solar PV industry in Indonesia.

� 2022 Elsevier Ltd. All rights reserved.
Introduction

Over the past decade, global development of solar PV power has
experienced significant growth and has long been signaled as an
energy source with enormous potential for the electricity sector
[7]. Whereas locally, in Indonesia, the government has set a target
to achieve an energy mix with 23% of energy sourced by renew-
ables [27]. Despite of the pricing challenge, several efforts were
made by the government to achieve this target. This includes;
(1) the roadmap to accelerate renewable energy development
2015–2025; (2) the plan of having a one stop investment portal
for renewable energy opportunities; (4) PLN’s 4.7GW renewable
energy projects in 2019 with focus on solar PV, geothermal, and
hydro power plants; and (5) government’s plan to replace coal
plants that are older than 20 years with renewables, which is
accounted for around 11GW [27]. Maulidia et al. [19] stated that
without government intervention, it is almost impossible to
achieve the target and to expect private companies to invest in
electricity in the remote areas. The journal also emphasized that
a large-scale investment in a relatively short period of time is
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needed for this industry. Hence, cost and time is the highlight here.
This is shown through the fact that the 23% Renewable Energy Tar-
get (RET) in 2025 requires an investment of around 1.6 trillion IDR
or around 120 billion USD (76% of Government of Indonesia’s
expenditure in 2016).

To achieve this, PLN’s business plan (RUPTL) 2015–2024 esti-
mated the need of private sector investment in electricity genera-
tion of 63 billion USD (47% of total investment). This emphasized
that not only government should play a role here, but the whole
ecosystem including the private sector or entrepreneurs also plays
a big deal.

The above elaboration indicates a paradigm shift in the source
of energy, from the conventionals/non-renewables (e.g. coal, oil,
and gas) into the renewables (e.g. geothermal, solar power, wind,
bioenergy, and hydropower). This is also supported by previous
researches stating that renewable energy is considered as an inno-
vation in paradigm [29,14,17].

Considering the above, this paper has an objective on analyzing
the competitive dynamics of renewable energy (particularly solar
PV) within the Indonesian energy industry. Yang and Meyer [28]
emphasized the necessity of timely and flexible strategic engage-
ment in the market in order to obtain competitive advantage, par-
ticularly in a fast-paced emerging economy. The paper stated that
‘‘the more volatile the institutional environment and the faster the
rate of growth, the more critical is the speed of action as a compet-
itive parameter” and that ‘‘the dynamic interaction between rivals,
known as competitive dynamics, is important to explain the suc-
cess and failure of firms in emerging economies”. The success
and failures referred herein are not only limited to those of firms
within an economy, but in a more macro-level, it can be extended
towards those of industries within an emerging economy. Hence, it
can also be understood that analysis of competitive dynamics is
key in understanding the dynamic interaction between industries,
which enables the explanation of the success and failure of indus-
tries within an economy. By referring to Cui et al. [8], Yang and
Meyer [28] added in their paper that ‘‘despite the importance of
competitive speed in such contexts, few researchers have investi-
gated competitive dynamics in China or other emerging econo-
mies”. This is in line with the previously stated objective of this
paper, which is to analyze the competitive dynamics of solar PV
industry in Indonesia, which is considered as emerging economy1.
Critical review on ecosystem and stakeholders of the
Indonesian solar PV industry

Prior to analyzing the competitive dynamics of renewable
energy (particularly solar PV) within the Indonesian energy sector,
a holistic comprehension on the industry is deemed as important.
This could be done through analyzing the environment of the
industry, in other words, both the ecosystem and the stakeholders
that are playing its roles in the industry.

Rong et al. [24] stated that ‘‘the most common ecosystem type
is the business ecosystem, which was first introduced by Moore
[20], followed by the innovation ecosystem [2,11], the service
ecosystem [26], the entrepreneurial ecosystem [5], the knowledge
ecosystem [1] and also recently discussed the platform ecosystem
[22]”. Since our objective is to analyze the competitive dynamics of
solar PV industry, the ecosystem theory that will be referred in this
paper is the entrepreneurial ecosystem.

Maroufkhani et al. [18], considers an entrepreneur as a person
who continuously seek for an opportunity to take risk to create
value, and who is never satisfied with the existing condition. The
journal added that entrepreneurs are surrounded by an ecosystem,
1 https://www.worldbank.org/en/country/indonesia/overview.
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and in a way, that ecosystem facilitates the process of
entrepreneurship. Consequently, the success of entrepreneurship
greatly depends on the ecosystem. Furthermore, Isenberg [16]
grouped the domains of entrepreneurship ecosystem into policy
(leadership and government), finance (financial capital), culture
(success stories and societal norms), supports (infrastructure, sup-
port professions, and non-government institution), human capital
(labors and educational institutions) and markets (early customers
and networks). Figure 1 illustrates these domains of entrepreneur-
ship ecosystem.

Maulidia et al. [19] provided a clear example of entrepreneurial
ecosystem within the renewable industry in Indonesia, emphasiz-
ing on the domains policy (government), finance (investment) and
supports (infrastructure). The journal stated that despite of
Indonesia’s wealth of renewable energy resources as well as the
efforts made by the government, multiple constraints and chal-
lenges to achieve the RET were identified through numerous stud-
ies. These includes geographical, institutional and investment
factors. For instance, in well-developed regions, renewable
energy-sourced electricity is competing with highly subsidized
and cheap coal power plants. Whereas for geographically remote
areas, the undeveloped infrastructures are resulting to an expen-
sive electrification. The journal pointed out further that contradic-
tive policies, substantial fossil fuel subsidies, unclear mandates,
bureaucratic processes, and lack of accountability and limited
institutional capacity, have hampered the development of renew-
able energy in Indonesia. In order to tackle these challenges, the
journal emphasized that Indonesia needs to (1) formulate policies
that correctly consider three equally important aspects of energy
supply – affordability, security and sustainability – known as the
energy trilemma; and (2) create a policy that makes it attractive
for private sector investment (that can upgrade its risk and return
profile). Another example of the policy domain is also provided by
Yudha and Tjahjono [30], who also stated that in the future the
government is expected to improve existing policies in the renew-
able energy sector, such as by giving ease to investors in the
renewable energy sector. This is supported by Hasana et al. [15],
who stated that ‘‘many efforts have been done to promote renew-
able energy such as to create energy policy and regulations, yet it
still did not give any satisfactory result” and Firman et al. [12]
who mentioned that ‘‘government policies have a significant role
in (or is impacting) the success of the project. Arafah et al. [3] also
concluded in their journal that ‘‘The transition of energy will never
happen without a strong desire of the government and the legisla-
ture, as it is needed by government and legislative policies and reg-
ulations to encourage alternative energy development by both
government and private investors”. This among others includes
providing tax subsidies for renewable energy-based power plants
and appropriate energy purchase price of government or PLN for
renewable energy in order to increase investor’s interest. All of
these journals pointed out the crucial role of entrepreneurial
ecosystem in the success of renewable energy industry in Indone-
sia, in particular is the need of an entrepreneurial-oriented policy.

In terms of stakeholders, adapting from Yudha and Tjahjono
[30]’s map of stakeholders, the following list of stakeholders was
obtained; (1) The government that consisted of (1a) Ministry of
Energy and Mineral Resources (MEMR) who is responsible for
energy policy and regulation, (1b) Ministry of Finance who con-
ducts control over government budgets and expenditures, includ-
ing investments and incentives for renewable energy, (1c)
Ministry of SoE who supervises state-owned energy enterprises
and influences energy policy implementation, (1d-e) Ministry of
Environment and Forestry, as well as Ministry of Industry, who
have influence on renewable energy policy implementation, and
(1f) regional, provincial and regency/municipal governments play
role in policy implementation through the development of regula-
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Figure 1. Domains of Entrepreneurship Ecosystem. Source: Isenberg [16].

2 https://indonesien.ahk.de/infothek/news/news-details/for-indonesias-renew-
ble-energy-solar-pv-leads-the-way.
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tions and issuance of permits; (2) The SoEs that consisted of (2a)
PLN, who started to shift from initially producing electricity using
coal as basis, to using renewable resources and (2b) Pertamina,
who started to shift from initially conducting the Exploration and
Exploitation of oil and gas to Energy Policy; (4) National Develop-
ment Planning Agency who is responsible for economic planning
that includes the energy sector; (5) Multinational Companies
(MNCs) or in particular the Energy Majors, who are started to shift
from initially conducting the Exploration and Exploitation of oil
and gas to producing energy from renewable resources; (6) Private
companies, who act as suppliers, importers, and/or producers; and
(7) The customers consisted of (7a) utility scale customers, e.g.
PLN, (7b) commercial/industrial customers, e.g. firms in any sector
(for instance manufacturers, F& B firms with large producing
plants, hotels, restaurants, airports, building owners, or energy
companies), (7c) households customers. The role of customers
includes solar PV adoption through buying/leasing it from the sup-
pliers/producers and use it to generate electricity to run their day-
to-day business operation (as a substitute or complementary to
normal electricity obtained from PLN). Figure 2 illustrates this
mapping of stakeholders within the solar PV industry in Indonesia.

Apart from the aforementioned roles, some of the stakeholders
are also considered as segments being served through
entrepreneurship activity in solar PV industry. For instance; (1)
the government –who expected to achieve their pre-set energy
mix target; (2) the SoEs and energy majors – who expected to
achieve sustainable competitive advantages (mainly through green
corporate image and profit); (3) private companies – who expected
to achieve sustainable competitive advantages (mainly through
profit); and (4) the customers – who expected to achieve sustain-
able competitive advantages (mainly through green corporate
image and lower cost of electricity). For example, Danone (one of
the customers within the commercial/industrial segment) who
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already installed solar PV. Also, Unilever Indonesia Tbk (who has
already installed 200 kWp worth of solar panels in its facility)
and Chandra Asri Petrochemical (who has installed 800 kWp
solar-powered rooftop in coordination with Total Solar Distributed
Generation)2. Through adopting/installing solar PV, the aforemen-
tioned companies are expected to achieve sustainable competitive
advantage through green corporate image (which at the end is
expected to increase its share price) as well as a lower cost of
electricity.

Critical review on competitive dynamics of the global and local
energy industry

Brito [4] stated that ‘‘competitive dynamics are well known for
its impacts on sustainability of advantage positions as well as in
firm survival” and that ‘‘the last decades, macroeconomic fluctua-
tions and the rise of new players from peripheral economies, as
well as rapid technology innovation have altered the former com-
petitive configuration among businesses”. This is in line with
Grimm et al. [13] who stated that several complex reasons (or ele-
ments) played a role in increasing the rivalry (or competitiveness)
between firms. These elements among others includes globaliza-
tion, privatization and deregulation, as well as technological
change. Figure 3 illustrates the elements and its interaction among
each other.

Technological change

The previously elaborated paradigm shift from conventional
energy towards renewable energy could best illustrate the result
a
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Figure 2. Stakeholders of solar PV industry in Indonesia. Source: Adapted from Yudha and Tjahjono [30].

Figure 3. Competition in the 21st century. Source: Grimm et al. [13].
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of rapid technology innovation within the energy industry. This
has shifted the competition (both globally and in Indonesia), from
initially only among the players within the conventional/ non-
renewable (e.g. coal, oil, and gas) energy sources, towards the play-
ers in both conventional and renewable (e.g. geothermal, solar PV,
wind, bioenergy, and hydropower) energy sources. With this, the
following industries: coal, oil and gas, geothermal, solar PV, wind,
bioenergy, and hydropower, which consisted of both conventional
and renewables, are nowadays cumulatively acknowledged and
called as energy industry.
3 https://www.investopedia.com/articles/investing/092815/5-countries-produce
most-solar-energy.asp.
Globalization

Grimm et al. [7] stated that ‘‘in the last 20 years, national econo-
mies have become increasingly integrated into a complex web
called the global economy” and that ‘‘a significant shift in the orga-
nization of business is behind this integration”. Technological
advances along with the attempt for efficiencies is becoming the
highlight here. This is also the case in global renewable industry
nowadays, where we can see that along with technological
advancement, which leads to innovation, cumulative global solar
PV installation has increased from time to time (refer to Figure 4).

As stated by Comello et al. [7], ‘‘Solar PV power has long been
signaled as an energy source with enormous potential for the elec-
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tricity sector” and that on a global level, solar power in 2018 is
respectively accounted for 6.3% and 1.7% of installed capacity and
electricity generation. The journal further added that the rapid
growth in solar PV deployments is the result of the falling prices
of solar systems. One of the reasons is the lower price of the Bal-
ance of System (BOS) components (e.g. inverters, trackers, struc-
tural, and electrical components), which can only be achieved
through an innovative technological advancement and efficiencies
in production. Not to mention that technological advancements
such as transportation, information processing and telecommuni-
cations, allows a global manufacturing, distribution, as well as
marketing of either the components and/or the solar PV itself.

On a country level, in this case is Indonesia, this globalization
can be seen both as opportunity as well as threat to the solar PV
industry of the country. For instance, should Indonesia be capable
to compete with China (as one of the main producing country of
solar PV3)3 in terms of production, Indonesia can become a net
exporter of solar PV related products. The market will be widely
opened. In the other way round, should Indonesia fail to compete,
then Indonesia will only be the market of the imported solar PVs.
Another impact from the globalization is that Indonesia has taken
important steps in climate change policy, mainly driven by the inter-
national negotiations [19]. For instance, in 2016, Indonesia submit-
ted its voluntary greenhouse gas (GHG) emissions reduction plan
to the United Nations Framework Convention on Climate Change
(UNFCCC) and in the Nationally Domestic Contributions (NDC) doc-
ument, Indonesia pledged to reduce its GHG emissions of 29%
against 2010 baseline to be achieved by 2030 [19].
Privatization and deregulation

Grimm et al. [13] stated that ‘‘deregulation efforts have cen-
tered on a select group of industries that were protected from com-
petition because of natural monopoly or concerns about excessive
competition”. They added that such industries may include energy
industry. This in fact is not only applied globally, but also in
Indonesia. This could be seen from the history of our energy
State-Owned-Enterprise (SoE), PT Pertamina (Persero). Born in 10
December 1957, PT Perusahaan Minyak Nasional (PERMINA) was
-
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Figure 4. Cumulative global solar PV capacity installations by end of 2019. Source: https://www.irena.org/.
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then renamed as Perusahaan Negara (PN) Permina in 1960. Then,
on 20 August 1968, PN Permina was becoming PN Pertam- bangan
Minyak dan Gas Bumi Negara (Pertamina). Until then, Pertamina
was still a state company4. As a state company, Pertamina had both
the regulatory and operational function. Through the Indonesian Law
No.22 Year 2001, the regulatory function was moved to BPMIGAS [6]
for the upstream activity and to BPH Migas for the downstream
activity. Following this, on 18 June 2003, Pertamina is then becoming
an SoE and named as PT Per-tamina (Persero). This illustrates the
deregulation pattern of energy business in Indonesia, where we
can see through this pattern, the level of competition increases.
Figure 5. Every advantage erodes eventually. Source: D’aveni [5].
Critical review on competitive strategy Indonesian solar PV
industry (as emerging industry) in Indonesia

Brito [4] stated that ‘‘one of the effects of this increasing com-
petitiveness is the shortening of firms’ life spans, but for those
who manage to survive, the question is how to find the most ade-
quate competitive position”. Therefore, in this section we will
move to the analysis of the competitiveness of solar PV industry
(as an emerging industry) within the energy industry in Indonesia.

In an increasing competition, as D’aveni [9] stated, ‘‘Every
advantage eroded”. In a more elaborative sense, ‘‘once the advan-
tage is copied or overcome, it is no longer an advantage. It is
now a cost of doing business. Ultimately the innovator will only
be able to exploit its advantage for a limited period, before its com-
petitors launch a counterattack. With the launch of this counterat-
tack, the original advantage begins to erode”. Figure 5 illustrates
this.

Narrowing down to the Indonesian energy industry (or previ-
ously called as the oil and gas industry, before the renewables
came in), one of the advantages is the firm’s ability to explore, pro-
duce and sell hydrocarbons that are available in the country. Yet, as
what it is called as ‘‘non-renewables”, there will be a limit to the
discovery of the hydrocarbons one day. Or at least, the discovery
will be harder than it used to be, hence requiring more cost to pro-
duce, which will then be questioning the economics of the prod-
4 https://www.pertamina.com/id/sejarah-pertamina.
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ucts. At that stage, the advantage of non-renewables will eventu-
ally erode.

Having this in mind, the renewable business (for instance solar
power) came in place. Where there is no limit on the energy
sources. Nowadays most of oil and gas company has re-declared
themselves from oil and gas company, into energy company. This
is following their shift in business from only oil and gas towards
all energy sources, which includes both the conventionals and
renewables. In Indonesia, this include both local energy companies
(including SoEs and private companies), as well as MNCs (the
energy majors) that are operating in Indonesia. As Grimm et al.
[13] stated, ‘‘the traditional industry life cycle consists of four
stages: introduction, growth, maturity, and decline” and ‘‘although
the life cycle varies from industry to industry, we can expect an
industry to exhibit certain structural characteristics at each stage
of development”. Figure 6 illustrates this life cycle. Whereas Fig-
ure 7 details down the characteristics of each of the life cycle
according to Grimm et al. [13].

Applying Grimm et al. (2016)’s framework as depicted in Fig-
ure 7, considering the demand, technology, products, manufactur-
ing and distribution, trade, as well as the key success factors, in
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Figure 6. Traditional industry life cycle. Source: Grimm et al. [13].

Figure 7. The evolution of industry structure and competition over the life cycle. Source: Grimm et al. [13].
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terms of industry life cycle, we could say that the non-renewable
energies are now in the maturity stage. Whereas for renewable
energy (particularly solar PV) industry in Indonesia, in terms of
demand it is still on its introduction stage as there are still limited
to early adopters. As Arafah et al. [3] pointed out, despite of the
potential of Indonesia, challenges in renewable energy develop-
ment are still there, which includes high investment cost and the
limited open land for the utilization of solar PV energy. Figures 8
and 9 supported the argument. In terms of technology, it is also
in the introductory stage, indicated by competing technologies
and rapid product innovation, which is expected to lead to a lower
cost of production (to be elaborated later in Figure 10). In terms of
product however, it could be said that it is running towards the
growth stage, as design and quality are improving nowadays. This
is also the case for the trade aspect as the product is started to be
imported from other countries. Whereas in terms of manufacturing
and distribution it is still on its introductory stage, showed by a
specialized distribution channels. Furthermore, in terms of compe-
tition and key success factors, as there are still few companies
competing in the country and firms are competing to establish
credible image of the corporation as well as the products, it could
be inferred that it is still in an introduction stage. From this analy-
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sis, we can then infer that solar PV industry in Indonesia is still in
its introductory stage, or also called as emerging stage. Although
for some aspects (e.g. product and trade aspect) it is already mov-
ing towards the growth stage.

Porter [23] stated that ‘‘emerging industries are newly formed
or re-formed industries that have been created by technological
innovations, shifts in relative cost relationships, emergence of
new consumer needs, or other economic and sociological changes
that elevate a new product or service to the level of a potentially
viable business opportunity” and that ‘‘ emerging industries are
being created all the time; some of the many creations of the
1970s include solar heating”. This confirms further the industrial
life cycle position of solar PV in Indonesia, where the industry is
(1) newly formed, (2) created by the innovation of technology,
and (3) created by the emergence of new consumer needs – in this
case is a greener energy. Detailing down further on this, he pro-
vided an elaboration on the (1) structural characteristics of emerg-
ing industry, (2) problems that may be encountered by this type of
industry, (3) what made the market adopt the products within this
industry, and (4) several strategic choices. Using these four aspects,
analysis on the competitiveness of solar PV Industry, as an emerg-
ing industry in Indonesia is conducted.



Figure 8. Renewable energy development plan in Indonesia. Source: Grand Energy Strategy of Indonesia: 12 Strategic Priorities – Presentation slide National Energy Council
[21].

Figure 9. Electricity infrastructure development plan in Indonesia. Source: Grand Energy Strategy of Indonesia: 12 Strategic Priorities – Presentation slide National Energy
Council [21].
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Structural characteristics

From the list of characteristics listed by Grimm et al. [13] in Fig-
ure 7, it could be understood that within an emerging industry
technological uncertainty is still high. This is the case for solar
PV industry in Indonesia, where government, SoEs (e.g. Pertamina
and PLN), private companies, and educational sector are currently
working hand-in-hand in finding its way to prove the best and
242
most efficient technology, including its complementary product,
the battery storage. Whereas in terms of strategic uncertainty,
most private companies are now still exercising different market
positioning approaches or strategy, as Wood Mackenzie [27]
pointed out ‘‘investors are eagerly waiting for the policy to turn
favorable”. High initial cost with steep cost reduction as progress
is also seen nowadays within this industry (refer to Figure 10)
and is forecasted to reduce any further. Although, in terms of cost,



Figure 10. All-in utility solar system costs (in USD/W), based on 100 MW fixed-tilt project with multi-Si module. Source: Wood Mackenzie [27].
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if compared to other Asia-Pacific country, Indonesia is still the
third highest after Bangladesh and South Korea.

Embryonic companies and spin-offs as emerging industry char-
acteristics are also seen through the increasing number of Individ-
ual Power Producers (IPP) in Indonesia. This includes the
establishment of Medco Power Indonesia (claiming as a clean
IPP5), the establishment of sub holding Power and New Renewable
Energy of Indonesian energy SoE (Pertamina) in 20206, the establish-
ment of Indonesia Power as a subsidiary of Indonesian SoE power
company (PLN)7, as well as the existence of renewable related enti-
ties of energy majors that are operating in Indonesia. In terms of
buyers of the products, as previously elaborated, it consisted of util-
ity scale customers (e.g. PLN), commercial/industrial customers
(firms in any sectors such as manufacturers, F&B firms with large
producing plants, hotels, restaurants, airports, building owners, or
energy companies), and household customers. Example of the indus-
trial customer in this sector is Danone, who has recently (in 2020)
installed solar panel rooftop in its manufacture in middle Java, which
is developed, installed and operated by Total Solar Distributed Gen-
eration Southeast Asia8. Additionally, Pertamina also has shown its
effort (as both supplier and buyer) in this energy transition, through
the collaboration of its two sub holdings (Power and New Renew-
able, as well as Commercial and Trading), in building solar panel
rooftops on its 63 fuel stations9. Whereas in terms of subsidy, based
on an interview result conducted in April 2020 with the government
of Indonesia, it could be understood that only non-commercial/ sub-
sidized projects are progressing.
Problems encountered

Analyzing the condition of solar PV industry in Indonesia, it
could be said that problems that may be considered as constraining
the development of emerging industry includes (1) absence of
5 https://www.medcopower.co.id/about_us.
6 https://investor.id/business/pembentukan-subholding-jadikan-pertamina-lebih

efisien#.
7 https://indonesien.ahk.de/infothek/news/news-details/for-indonesias-renew

able-energy-solar-pv-leads-the-way.
8 https://ekonomi.bisnis.com/read/20201006/44/1301453/pabrik-danone-aqua

pasang-panel-surya-atap-terbesar-di-jateng.
9 https://www.pertamina.com/id/news-room/news-release/bangun-plts-atap-di

63-spbu-pertamina-dorong-transisi-energi.
-

-

-

-
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infrastructure, (2) absence of product or technological standardiza-
tion, (3) confusion of customers resulting from the existence of a
diverse product approaches, technological variations, as well as
conflicting claims and counterclaims by competitors, (4) erratic/
unpredictable product quality, where there is still lack of standards
and technological uncertainty, (5) image and credibility towards
financial community, (6) regulatory problem, (7) high initial costs,
and (8) response of threatened entities, which may include indus-
tries that are producing substitute products, distribution channels
having ties with old products (who prefers certainty of dealing
with it), and labor unions. Problem number 1, 5 and 6 obtained a
support from Maulidia et al. [19]. Whereas the decrease in cost
as depicted in Figure 10 [27] indicates that problems normally
encountered by emerging industries (such as difficulties in obtain-
ing raw materials and/or components as well as rapid raw material
price increase) are not the case for solar PV industry in Indonesia.
Adoption of products

Identifying early adopters (or early buyers) of the products is
important ‘‘not only for formulating competitive strategy directly,
but also for forecasting industry development since early adopters
can have a major impact on the way in which an industry designs,
produces, delivers, and markets its product” and ‘‘markets, market
segments, and even particular buyers within market segments may
have greatly different receptivity to a new product” Porter [23].
Criteria considered as crucial in determining this ‘‘receptivity” or
also called as adoption level of the product, which in this case is
solar PV system, includes; (1) nature of expected benefit; (2) state
of the art that is needed to yield significant benefits – e.g. ‘‘some
buyers may be able to achieve valuable benefits even with basic
versions of the new product, whereas others will require more
sophisticated varieties”; (3) cost of product failure – in the case
of solar PV system this occurred due to its’ newness in terms of
technology, as well as the requirement to have the system plugged
in into an existing integrated electricity system (illustrated in Fig-
ure 11). As Setiawan and Singh [25] stated ‘‘non-consideration of
post-deployment factors in designing of renewable technology
applications can lead to less success at the deployment level”
and that ‘‘the failure in technology adoption often leads to the
rejection of such technology in the later stage”. Whilst, due to lack
of; (4) introduction/ switching cost – this for instance is the cost in

https://www.medcopower.co.id/about_us
https://investor.id/business/pembentukan-subholding-jadikan-pertamina-lebih-efisien%23
https://investor.id/business/pembentukan-subholding-jadikan-pertamina-lebih-efisien%23
https://indonesien.ahk.de/infothek/news/news-details/for-indonesias-renewable-energy-solar-pv-leads-the-way
https://indonesien.ahk.de/infothek/news/news-details/for-indonesias-renewable-energy-solar-pv-leads-the-way
https://ekonomi.bisnis.com/read/20201006/44/1301453/pabrik-danone-aqua-pasang-panel-surya-atap-terbesar-di-jateng
https://ekonomi.bisnis.com/read/20201006/44/1301453/pabrik-danone-aqua-pasang-panel-surya-atap-terbesar-di-jateng
https://www.pertamina.com/id/news-room/news-release/bangun-plts-atap-di-63-spbu-pertamina-dorong-transisi-energi
https://www.pertamina.com/id/news-room/news-release/bangun-plts-atap-di-63-spbu-pertamina-dorong-transisi-energi


Figure 11. Illustration on on-grid Solar PV system. Source: PT Fairness Indonesia Daya [31].
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switching from existing power system into using Solar PV system,
which might require installation cost, employee training, support
services, engineering and others; (5) personal risk to the decision
maker, and (6) perception of technological change – as ‘‘buyers
may differ in their comfort with and experience in technological
change” and that ‘‘in businesses characterized by rapid technolog-
ical progress and possessing a high degree of technological sophis-
tication, a new product can seem a great deal less threatening than
in a very stable, low-technology industry” [23]. This infer that tech-
nological change can be viewed differently in different industries.
It can be seen as an opportunity (e.g. as the case for Danone, Uni-
lever and Chandra Asri as elaborated in point I.III of this paper) or
as a threat.

Strategic choices

In an emerging industry, as it occurred within the period of
industrial development where ‘‘the rules of the competitive game
are largely undefined, the structure of the industry is unsettled
and probably changing, and competitors are hard to diagnose”
[23], strategic formulation needs to take extra consideration on
uncertainties and risks. This is indeed the case for solar PV industry
in Indonesia. From the earlier elaboration Maulidia et al. [19],
Yudha and Tjahjono [30], Hasana et al. [15] and Firman et al.
[12]’s journals, it could be inferred that the competitive game
within the solar PV industry in Indonesia is not yet maturely
defined and the industry structure is not yet totally settled. This
is seen from the policy, supporting infrastructure, as well as finan-
cial intuition’s role that are not yet optimal.

Nevertheless, despite of such conditions, this phase of indus-
try’s development also has its potential, as there is still room for
firms within this phase of industry’s development to set the rules
of the games (as degrees of freedom within this phase is still high),
specifically in the area of pricing strategy, marketing approach and
product policy. A good strategic choice in this period will open an
opportunity for the firm to obtain a strong position in the market,
for a longer term. Another positive side of this emerging industry
situation is in terms of externalities, which according to Porter
[23], the key strategic issue here is ‘‘the balance the firm strikes
between industry advocacy and pursuing its own narrow self-
interest” and that ‘‘the overriding problem for the industry is
inducing substitution and attracting first- time buyers, and it is
usually in the firm’s interest during this phase to help promote
standardization, police substandard quality and fly-by-night pro-
ducers, and present a consistent front to suppliers, customers, gov-
ernment, and the financial community”. This for instance are the
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conferences and promotions conducted by stakeholders within
the solar PV industry in Indonesia, who are currently hand-in-
hand promoting the product and technology, which is not only to
achieve their own interest, but also in the interest of the industry
and the government (e.g. to achieve the pre-set energy mix target).
Furthermore, Porter [23] also pointed out that ‘‘the firm in an
emerging industry must be prepared for a possible shift in the ori-
entation of its suppliers and distribution channels as the industry
grows in size and proves itself” (also referred as the changing role
of suppliers and channels) and that ‘‘a crucial strategic choice for
competing in emerging industries is the appropriate timing of
entry”. The latter is considering that pioneering (or early entry) is
indeed involving a higher risk, but at the same time may also offer
a large return. For instance, pioneers of solar PV firms within the
industry will be able to have the opportunity to promote and
develop its corporate branding and image in the market earlier that
its followers, and consequently, if the market are ‘‘talking” about
solar PV products and technology, it will be the pioneer’s brand
that appeared in mind.

It can be concluded that, despite of its drawbacks, with an
appropriate implementation strategic choice in the factors elabo-
rated above, optimum result from solar PV industry can still be
achieved.
Conclusion

Structural characteristic analysis of solar PV industry in Indone-
sia has indicated that the industry is on its introductory stage, or
also called as emerging industry. This includes technology uncer-
tainty, strategic uncertainty, high initial costs but steep cost reduc-
tion, embryonic companies and spin-offs, first-time buyers, short
term horizon, and subsidy.

As an emerging industry, solar PV industry in Indonesia might
(and need to be ready to) face several problems, such as the
absence of infrastructure; product or technological standardiza-
tion; confusion of customers resulting from the existence of a
diverse product approaches, technological variations, as well as
conflicting claims and counterclaims by competitors; erratic/un-
predictable product quality as there is still lack of standards and
technological uncertainty; image and credibility towards financial
community; regulatory problem; high initial costs; and response of
threatened entities.

Furthermore, criteria determining the technology adoption,
which in this case is the solar PV system, is also a crucial factor
to understand. This includes the nature of expected benefit, the
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required state of the art to yield significant benefits, cost of product
failure, introduction/ switching cost, personal risk to the decision
maker, and perception of technological change.

At last, strategic formulation needs to put extra consideration
on uncertainty and risk, as this type of industry is at the period
of industrial development, where the competitive game rules are
not yet clearly defined, the industry structure not yet settled (with
potential changes), and competitors that are hard to identify. Nev-
ertheless, despite of these drawbacks of emerging industry condi-
tion, several strategic choices can still be implemented to enable
the competitiveness of solar PV industry in Indonesia. This for
instance is through leveraging from (1) a high degree of strategic
freedom in terms of strategic choices, e.g. in terms of selecting
pricing strategy, marketing approach and product policy (2) the
balance between governments target, industry advocacy, and the
pursue of firm’s own interest, (3) changing role of suppliers and
channels, as well as (4) the early entry opportunity. With an appro-
priate strategic choice, it can optimistically concluded that opti-
mum yield/return and competitiveness of solar PV industry in
Indonesia can be achieved
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