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Executive Summary

Solar Electric Vehicles recently emerged in the market to solve dilemmas that have been
hindering the EVs mass uptake: limited driving range, long charging time, and limited charging
infrastructures. The SEV utilization is especially interesting for those who live in areas with
many sun hours annually but have limited EV charging infrastructures. Interestingly, Indonesia
is located along the equator, lacks EV charging facilities, and has a big market size for SEV.
Even more, Indonesia has the urge to boost its decarbonization to meet its climate goals,
especially in its transport sector. The combination of these facts leads to the overarching
question if SEV could be easily mass adopted in Indonesia. However, the TIS perspective
argues that, as part of a complex system of systems, SEV would need not only good
technological features but also other “actors, factors and functions” to help it to reach its mass
adoption (Ortt et al., 2013). Therefore, it leads to the main research question:

“From the technical innovation system perspective, how could solar electric vehicles
reach mass adoption in Indonesia?”

This research is conducted in collaboration with Lightyear — a SEV producer. As Lightyear is
aiming to mass produce its SEV, therefore, this research is conducted to explore and evaluate
the Indonesian market, so that the best strategy recommendation could be provided to Lightyear
so it could commercialize its SEV in a large scale in Indonesia. The qualitative research
approach is implemented in this research by reviewing diverse online literature, including both
scientific and grey literature.

The TIS Framework (Ortt & Kamp, 2022) and the Ten Niche Strategies framework (Ortt et al.,
2013) are used as the starting point of the research. TIS is defined as innovation systems around
a specific technology that consists of four main elements: the technology, a network of actors,
the institutions, and the demand. Ortt & Kamp’s TIS framework is a tool to examine the TIS
of an innovation that is in its adaptation phase to judge whether the innovation is ready for its
mass uptake or whether a small-scale niche introduction strategy is needed prior to the large-
scale diffusion. The framework consists of three major elements: TIS building blocks (most
important aspects needed for large-scale diffusion), influencing factors, and strategies. When
certain influencing factors negatively affect the completeness of the TIS building blocks, they
pose as barriers to the mass adoption of the innovation. Certain strategies could be implemented
to circumvent these barriers, such as the generic Ten Niche Strategies proposed by Ortt et al.

The research is conducted in four major steps. First, basic information about SEV technology
is explored. Second, a new framework called “the Best Strategy Framework™ is developed to
extend and complete the original TIS Framework and Ten Niche Strategies Framework so that
the users/readers could select the best strategy based on the combination of barriers that hinder
mass adoption of the innovations. Third, the newly developed framework is used to evaluate
the Indonesian market and to identify the barriers that might hamper Lightyear’s SEV mass
adoption in Indonesia. Finally, by using the newly developed framework, the best strategy that
could circumvent the identified barriers is selected and proposed to Lightyear.

In the first step of the research, it is known that compared to conventional EVs, SEV is similar
to BEV, but its extra solar panels on the roof (and body). This extra feature enables SEV to
generate its own “fuel” for free with zero well-to-wheels emission, as well as extends the car’s
driving range, makes the car less dependent on the battery and the charging facilities, and
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reduces charging frequency, time, and hassle. However, SEV is weather dependent. Moreover,
one might argue that looking at its life cycle, SEV might produce more emissions compared to
other EVs due to its additional major component: solar panels.

In the second step of the research, the literature review resulted in the identification of seven
TIS building blocks, eleven influencing factors, and forty strategies that become the basis of
the new framework called the Best Strategy Framework, as listed in the following tables.

No. TIS Bulding Blocks (New or Adapted) Influencing Factors
1 |Product availability, performance, and quality |Knowledge and awareness of technology
2 |Product price Knowledge and awareness of application and market
3 |Production system Competition
4 |Complementary products and services Macro-economic and strategic aspects
5 [Network formation and coordination Accidents and events
6 |Customers Human resources
7 |Innovation-specific institutions Natural resources
8 Financial resources
9 Socio-cultural aspects
10 Institutional aspects and political system
11 Physical/information access & infrastructure
(New) Strategies
1 |Demo, experiment, and develop niche strategy 21 |Corporate restructuring strategy
2 |Top niche strategy 22 |Buy one - give one strategy
3 |Subsidized niche strategy 23 |Campaign funding strategy
4 |Redesign niche strategy 24 |[Stepping-stone strategy
5 |Dedicated system or stand-alone niche strategy | 25 [Network building strategy
6 |[Hybridization or adaptor niche strategy 26 |Get specified strategy
7 |Educate niche strategy 27 |Local strategy
8 |Geographic niche strategy 28 |Complementary technologies, products, services strategy
9 |Lead user niche strategy 29 |Product variants strategy
10 |Explore multiple markets niche strategy 30 |Cross-selling and financing strategy
11 [Technological R&D strategy 31 |Existing social network strategy
12 [Human resource management strategy 32 |Result-oriented contracting strategy
13 |Internal knowledge sharing strategy 33 |Turnkey product strategy
14 |Partnership strategy 34 |Incentives strategy
15 |Finance sourcing strategy 35 |Local implementation strategy
16 |Lobbying strategy 36 |Market positioning strategy
17 |Influencer marketing strategy 37 |In-house network strategy
18 |Crowd-sourcing strategy 38 |Aggresive penetration strategy
19 |Leasing strategy 39 |Preannouncing strategy
20 |Sharing economy platform strategy 40 |(Blue ocean strategy

From above tables, it could be seen that some influencing factors are the results of an adaptation
from existing framework, while some factors are newly identified factors. The adaptation of
existing influencing factor and the identification of new influencing factors in the present work
are deemed to be very important findings as the adapted/new factors capture more possible
barriers to be aware of, so that they could be well-addressed with more specific strategies.

Three influencing factors are adapted from the original framework, which originally were one
combined factor called “Natural, human, and financial resources”. Agree with the importance
of this factor, the author of the present work saw the needs to better address each element of
the factor, as they could lead to different barriers. Therefore, in the present work, this factor
split into three factors, to make them more specific. By splitting it, better and more specific
links could be defined between the barriers and strategies, hence better strategy could be chosen
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to overcome the barriers. In other words, the splitting of the original factor optimizes the results
of the best strategy selection.

Furthermore, two new influencing factors are added in the present work: “Institutional aspects
and political system” and “Physical/information access and infrastructure”. These factors are
especially crucial as they influence the success of penetrating new/foreign market. Even though
institutional aspect has been defined as one of the TIS building blocks in the original
framework, however, as the status of institutional aspect as well as political system and its
stability could significantly influence the status of other TIS building blocks, therefore, the
author of the present work decided to add this factor as a new influencing factor. In other words,
adding the “Institutional aspect and political system” as a new influencing factor captures new
barriers that was not captured by the original version of the framework. In addition, market
accessibility defines the easiness for the company to gain the crucial market-related
information such as the competition in the market, as well as the customers’ demands, needs,
and buying power. This barrier is extremely threating when the market is new, and the company
has limited knowledge about the market. As this barrier was not captured in the original
framework, therefore, market accessibility is added as another new influencing factor called
“Physical/information access & infrastructure”.

Subsequently, hundreds of links between the barriers and strategies are identified based on the
previous work of other researchers, as well as by the author of the present work based on her
logical thinking. To complement the framework, two scoring models are proposed to enable
the selection of the best strategy. The first scoring model aimed to select the best strategy that
could circumvent most of the barriers, while the second one aimed to prioritize the best strategy
based on its capability in circumventing the most important and threatening barriers.

In the end of the second step of the research, the combination of the newly defined TIS building
blocks, influencing factors, potential strategies, link between the barriers and strategies, and
the scoring models shaped the new framework called the Best Strategy Framework.

TIS Building Blocks Status Influencing Factors
Product availability, (1) knowledge and awareness of application and market
performance, and quality (2) financial resources
Product price (1) knowledge and awareness of application and market

(2) competition

(3) natural resources

Production system RED (1) knowledge and awareness of application and market
(2) financial resources

Complementary products and GREEN N/A

services
Network formation and RED (1) knowledge and awareness of application and market
coordination
Customers (1) knowledge and awareness of technology
(2) financial resources
(3) competition
Innovation-specific (1) financial resources
institutions (2) socio-cultural aspects
Note:

RED: TIS building block is not available
TIS building block is available but incomplete/insufficient to support mass adoption
GREEN: TIS building block is available and complete to support mass adoption
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In the third step of the research, the implementation of the Best Strategy Framework in the
Indonesia study case suggests that thirteen barriers hamper the mass adoption of Lightyear’s
SEV in Indonesia if Lightyear is going to penetrate the market now, as listed in the above table.
Three influencing factors have the most influence on the unavailability and incompleteness of
the building blocks, namely (1) knowledge and awareness of application and market, (2)
financial resources, and (3) competition. Therefore, these are the most important and most
threatening factors.

In the last step of the research, the best strategy recommendation is formulated based on the
identified barriers. Two scoring models are used to choose the best strategy, in which the
scoring model 1 aims to choose the best strategy that could circumvent most of the barriers by
putting the same weight on each identified barrier, while the scoring model 2 aims to choose
the best strategy that could circumvent the most important and threatening barriers by putting
different weight on each barrier depends on their level of importance and threats. Interestingly,
both scoring models resulted in the same best strategy. It is suggested that Lightyear should
start to extend its network with relevant stakeholders in Indonesia and build strategic
partnerships with them to gain more power, resources, and better access to the market. These
strategies are deemed to be the best ones that could circumvent the most important and
threatening barriers as well as all the identified barriers at the same time.

Rank Best Strategies Resulted from Scoring Model 1 Best Strategies Resulted from Scoring Model 2
1st (Partnership strategy and Network building strategy Partnership strategy and Network building strategy
2nd (Geographic strategy Geographic strategy
3rd |Explore multiple market strategy Educate strategy
4th |Top niche strategy, Redesign strategy, Educate strategy, |Pre-announcing strategy

Lead user strategy, Pre-announcing strategy
S5th Explore multiple market strategy
6th Lead user strategy

To maximize the adoption rate of Lightyear’s SEV in Indonesia, the author included other high-
ranked strategies in the recommendation. Both scoring models resulted in similar strategy
recommendations. However, scoring model 2 is more specific in prioritizing the strategy based
on the most important and threatening barriers. The translation of the strategy recommendation
is explained in the following.

It is suggested that Lightyear should focus its early market penetration in Indonesia in its
biggest cities: Jakarta, Surabaya, Medan, Bali, and Bandung, as people living in these areas,
have higher buying power and better education background than average Indonesian.
Additionally, Lightyear should explore different market segments in Indonesia to see if there
is a better market segment to focus on. Educating the potential customers by socializing the
added values and benefits of SEV is another crucial strategy to boost the adoption rate. To
complement this, the framework also advises Lightyear to pre-announce its market release in
Indonesia to give sufficient time for the potential customers to get familiar with the innovation
as well as the chance to manage and prepare their financial resources in case they are interested
to acquire the product. This strategy is even more important, seeing the fact that Indonesia is a
big country with more than 230 million citizens, which means raising product and brand
awareness among Indonesia’s potential customers might take a while. Lastly, the framework
suggests that Lightyear should focus its early market to reach top niche customers as well as
lead users such as taxi and ride-hailing providers, the government agency, and car rental owners
as they have less strict financial limitations.



In the end, this research provides important contributions and novelty, signified by (1) the
adaptation of an existing influencing factor and the identification of new influencing factors
that could influence the TIS building blocks status, and hence might lead to the emerge of new
niche development barriers, (2) the identification of new potential strategies that could
circumvent the niche development barriers, (3) the identification of possible relationship
between all the identified barriers and strategies, (4) the approach of mapping the relationships
between the barriers and strategies into a matrix to enable the selection of a strategy that could
circumvent multiple barriers at the same time, (5) the utilization of the barriers and strategies
matrix and two scoring models which formed the so-called the Best Strategy Framework that
enable the best strategy selection, (6) the identification the latest EV development status in
Indonesia, (7) the identification of Lightyear’s SEV development barriers in Indonesian
market, (8) the recommendation of the best strategy for Lightyear to enable it to diffuse its SEV
in a large scale in Indonesia, and lastly (9) this research act as novel literature of SEV in
Indonesia.
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Chapter 1. Introduction

1.1. General Background
1.1.1. The Emergence of Solar Electric Vehicles

Figure 1 Various solar electric vehicles vc;urrei7 available in the market. Left to right: Lightyear 0 (Lightyear, 2021), Sion
(Sono Motors, 2021), Aptera (Aptera Motors, 2022)

Research argued that electrifying the vehicles could significantly decarbonize the
transportation sector (Climate Action Tracker, 2019; Climate Transparency, 2020). However,
despite the green image that electric vehicles (EVs) have, society has been reluctant to switch
their internal combustion engine (ICE) vehicles to EVs due to EVs’ limited driving range, long
charging time, limited charging infrastructures, and more expensive up-front investment
compared to ICE vehicles (Schoeps, 2021; William, 2021). Taking advantage of these
dilemmas, solar electric vehicles (SEVs) such as Lightyear 0, Sion, and Aptera (see Figure 1)
emerged to solve most of these problems. The solar cells on the vehicle could extend the car
driving range, especially when it drives during the day. Moreover, long charging time could be
reduced as it could recharge itself during the day. In addition, the presence of solar cells could
reduce car dependency on charging facilities (Lightyear, 2021). With these added values, SEVs
might have big market potential in the developing countries that have limited EV charging
facilities but have abundant sun. Therefore, this research is conducted as part of Lightyear’s
long-term strategy to have a closer look into the potential market of these specific regions, for
example, Indonesia.

1.1.2. Lightyear — The Company Profile

Lightyear history started back in 2012 to achieve their mission: to provide clean mobility for
everyone, everywhere. Shortly after being founded, Lightyear officially announce its Lightyear
One — its first and exclusive edition - to public in 2017 and received its first orders. The design
of Lightyear One was unveiled in 2018 to show the life-size model including the physical solar
roof and chassis prototype, while the SEV prototype was unveiled in 2019. In June 2022, the
final design is revealed, as well as the rebranding in which Lightyear One is renamed to
Lightyear 0.

The first production of Lightyear 0 is expected around the end of this year. The company
planned to produce only the maximum of 946 SEV for this exclusive edition which will be
available in EU, Norway, and Switzerland with purchase price of €150,000 excluding taxes for
the early birds and €250,000 for the normal price (Lightyear, 2021). The second version of the
SEV, which is called Lightyear Two will be released at the end of 2025 aiming for a mass
production globally. With the economics of scale, Lightyear aims to make the SEV more
affordable with the pricing started at €30,000 (Gauthier, 2021).



Most efficient
Optimised thermal system automotive solar panels
for high efficient EVs

Most efficient
inverters

Most aerodynamic
production car design

4 in-wheel
motors

Highest specific Lightweight body
energy battery pack and chassis

Figure 2 The technology of Lightyear 0 (Lightyear, 2022b)

General -

Practical range 1,000+ km driving range between two charging
moments("

Battery range 625 km (WLTP)

Highway range (at 110 km/h) 560 km(®

Additional daily solar range Up to 70 km®

Annual solar yield Up to 11,000 km()

Battery pack 60 kWh

Acceleration 0 - 100 km/h in 10 seconds

Top speed 160 km/h

Charging speeds Amount of range in 1 hour charging
Home charging (regular household plug) 32 km/h
Public charging 200 km/h
Fast charging 520 km/h

1Based on a 50 km workday commute in Amsterdam in summer. Driving range will vary depending on driving habits,
location and season.

2 Pending final verification tests.

3 Verified by Lightyear Production Intent Vehicle 012 in June 2022.

4 Based on a 35 km workday commute in Southern Spain in spring and summer.

Exterior

Dimensions (L x W x H) 5083 x 1972 x 1445 m

Weight 1,575 kg

Ground Clearance 183 mm

Solar array 5 m2 double curved

Body panels Reclaimed carbon fiber

Interior

Luggage space Boot 640 L (seats up), Center console 12 L

Seating 5 adults

Sustainability Vegan interior with naturally sourced materials

Infotainment 10.1" display with touchscreen, Android Automotive
0s

Side and rear view Camera system

Figure 3 The specification of Lightyear 0 (Lightyear, 2022a)



With its state-of-art technologies, Lightyear is developing its solar electric vehicle from scratch
from a holistic design philosophy to achieve a vehicle with efficient energy use and maximum
solar yield. To achieve these, high-tech materials are used to provide the lowest possible weight
without compromising the safety. Moreover, five square meters of solar cells is integrated on
its roof and hood which are shielded by safety glass. In addition, Lightyear 0 is driven by four
independently driven wheels to minimize energy lost between the electric motors and the
wheels. Combination of these features with an aerodynamic design resulted to Lightyear 0’s
coefficient drag of less than 0.20 C4 which requires only about 83Wh/km which is about half
of energy needed by other EVs (Lightyear, 2022b). That means, the same range could be driven
with less energy, a smaller battery, as well as less charging time and frequency. Or in other
words, the same amount of energy could be used to drive much longer range. In the end,
Lightyear 0 brings more values for the customers such as: less charging hassle, less dependency
to EV charging facilities, less driving cost, and ultimate zero-emission driving, all thanks to
the highly efficient car and its self-charging capability. More detailed information on Lightyear
0 specification is shown by Figure 2 and Figure 3.

1.1.3. Indonesia’s Climate Change Challenges vs it’s EV Development

Indonesia aimed to achieve 29% emissions reduction compared to 1990 levels by 2030 and net
zero emissions by 2060 (Climate Action Tracker, 2021). However, it is argued that Indonesia’s
current national mitigation target is not ambitious enough to be on track to achieve the 1.5°C
target agreed in Paris Agreement. Therefore, Indonesia is expected to boost its climate action
to further decrease its emission level (Climate Transparency, 2020).
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Figure 4 Indonesia energy supply per type of fuels (PJ). Source: (Climate Transparency, 2020)

As cited by Climate Transparency (2020), Enerdata (2020) argued that Indonesia has been
relying its energy supply on fossil fuels for decades, as illustrated by Figure 4. In 2019 alone,
66% of its total energy supply came from fossil fuels. Compared to 1990, Indonesia’s CO>
emission in 2019 have increased significantly and expected to increase more in the coming
years under current policies. Moreover, in 2020, Indonesia ranked as the 9" country with the
worst air quality in the world (IQAir, 2021).

Figure 5 illustrates that the transportation sector was one of the biggest CO, emissions
contributors in Indonesia (Climate Transparency, 2020; IEA, 2021). It is because 96% of
Indonesia’s transportation energy demand was fulfilled by oil (Walujanto et al., 2018). 85% of
the transportation sector’s emission come from the road transport which dominated by cars and
motorcycles (Setiawan et al., 2019).
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In 2020, there were almost 16 million of registered passenger cars In Indonesia (Badan Pusat
Statistik, 2022). Due to Indonesia’s high economic growth, it is predicted that the number of
cars would grow up to 2.5 times in 2040 (Suehiro & Purwanto, 2019). It was estimated that in
2050 Indonesian road transports would consume 132Mtoe, which is four times energy that was
consumed in 2020, which would lead to 380 million tons of CO2 emissions in 2050 compared
to 95 million tons of CO> emissions in 2020 (Purwanto & Lutfiana, 2021). Hence,
decarbonization of transport sector could play a big role for Indonesia to achieve its climate
goals.

Unfortunately, the effort to reduce the emissions from transportation sector has been slow as it
has mostly focused on the adoption of biofuels (Mahalana et al., 2021). Therefore, more efforts
should be put in, for example, by electrifying its vehicles. However, up to February 2022,
Indonesia only had 267 EV charging facilities that are installed in 195 different locations (CNN
Indonesia, 2021a; Dananjaya, 2022) which is insufficient to support EVs adoption in the
country. Therefore, SEV which does not solely dependent on EV charging facility (Lightyear,
2021), could be the answer to electrify Indonesian transportation without relying completely
on the EV charging facilities growth.

Additionally, adopting SEV nationally could be one a good solution, especially because
Indonesia has abundant sunshine throughout the year. Jakarta — Indonesia’s capital city, for
example, has almost 3,000 hours of sunshine annually (Weather & Climate, 2021). That annual
sun hours are significantly more than the sun hours in, for example, Europe — Lightyear’s
current main market. Amsterdam, the Netherlands, for example, only has around 1,600 hours
of sunshine annually (Weather & Climate, 2022). As Lightyear is aiming to mass produce its
SEV in 2025 (Gauthier, 2021), Indonesia could be one of the potential markets.

1.2. Problem Definition and Research Objectives

Based on the explanation in the previous sections, we see that SEV emerged in the market to
offer some interesting added values that solve some of the biggest dilemmas of conventional
EVs. The SEV’s added values are especially interesting for those who live in areas with many
sun hours annually but have limited EV charging infrastructures. In the other hand, Indonesia
has the urge to boost its decarbonization to meet its climate goals, especially in its transport
sector. Being located on the equator, having the lack of EV charging facilities, and having a
big market, Indonesia seems to have a promising market potential for the SEV which might
lead to mass adoption of SEV in Indonesia.



However, the combination of above mentioned facts do not guarantee SEV’s success to
penetrate Indonesian market. The technological innovation system (TIS) perspective argues
that, as part of a system of systems, SEV would need not only good technological features but
also other “actors, factors and functions” to help it to reach its mass adoption (Ortt et al., 2013).
Therefore, as Lightyear has an interest to mass diffuse its SEV in Indonesia, this research is
conducted to explore and evaluate the market by using TIS perspective. The objectives of this
research are to define factors that could be the barriers for SEV mass adoption in Indonesia and
to propose the best niche introduction strategy to overcome the barriers. To achieve the
objectives, the latest version of barriers and strategies framework (which is now called TIS
framework) developed by Ortt & Kamp (2022) and Ten Niche Strategies framework will be
used as starting point of this research.

1.3. Research Scope

Even though (S)EV term is used in this research report, however, the focus of the research is
limited to (solar) electric passenger cars only. Moreover, as this research is done as a graduation
project at Lightyear, the research is also only focused on Lightyear and its SEVs. Indonesia
was chosen as the geographical focus of the research as the representative of developing
countries that has abundant sun and limited EV charging infrastructures, which could be a good
future market for Lightyear. Furthermore, the timing of the research is limited to the time frame
between February until September of 2022.

Barriers and strategies analysis conducted in this research is limited to barriers that might be
faced by the inventors or producers of the new high-tech product, which in case is Lightyear,
as well as the strategies that Lightyear could implement to overcome the SEV’s adoption
barriers. However, the literature review conducted in this research is focused more on finding
new strategies while considering if there are newly identified barriers that could be solved by
the implementation of the new strategies.

1.4. Literature Review to Identify Knowledge Gaps

This section elaborates the systematic literature search conducted to identify knowledge gaps
in the body of literature by explaining the literature search methodology on Section 1.4.1. and
elaborated the identified knowledge gaps in Section 1.4.2. The identified knowledge gaps will
then be used as the basis to formulate the research questions, which will be elaborated in
Section 1.5.

1.4.1. Literature search methodology
Table 1 List of search queries used in the literature search step 1

Search Queries

("electric vehicle" OR "electric car" OR "kendaraan listrik" OR "mobil
sq1 listrik") AND (development OR introduction OR roadmap OR target OR
pembangunan OR percepatan OR program OR adop*) AND Indonesia
(solar OR PV OR surya) AND ("electric vehicle" OR "electric car" OR
"kendaraan listrik" OR "mobil listrik") AND (development OR introduction
saz OR roadmap OR target OR pembangunan OR percepatan OR program OR
adop*) AND Indonesia
("electric vehicle" OR "electric car" OR "kendaraan listrik" OR "mobil
sq3 listrik") AND ("technological innovation system" OR TIS OR system OR
"complex system" OR "system perspective") AND Indonesia
(solar OR PV OR surya) AND ("electric vehicle" OR "electric car" OR
"kendaraan listrik" OR "mobil listrik") AND ("technological innovation
sa4 system" OR TIS OR system OR "complex system" OR "system perspective")
AND Indonesia
("electric vehicle" OR "electric car" OR "kendaraan listrik" OR "mobil
listrik") AND (adop* OR diffusion) AND (barrier OR hinder OR hamper OR
SQ5 obstruct OR restrain OR penghalang OR rintangan OR strateg* OR tactic OR
plan OR roadmap OR perencanaan) AND Indonesia

The literature search was conducted between November 2021 and February 2022, which was
done in two steps. The first step was done by utilizing the Scopus database to find literature



that discusses (solar) electric vehicle development in Indonesia. The search was conducted by
using five search queries (SQs), as listed in Table 1. Moreover, the literature search was focused
only on articles written in English and Bahasa Indonesia language.

Literature searc|
in Scopus with five
arch g

Search on title, abstract, and keywords
Notes:

Inclusion criteria:

L 4 h
[ Search query 1 ] [ Search query 2 ] [ Search query 3 ] [ Search query 4 ] [ Search query 5 ] : Focu_sron"(solar) EV In general or on electric cars
= = = o specifically
L Ly N=S§ e Ly - Focus on socio-technical aspects around (solar) EV
Screening 1 l Screening 1 l Screening 1 Screening 1 [Screenlng 1 technology
y criteria:
Relevant articles Relevant articles Relevant articles Relevant articles Relevant articles - Focus only on electric bikes, scooters, motorcycles
N=10 N=0 N=3 N=0 N=5 - Author names are not indicated
‘ ‘ Screening 1: manual screening on the title
Screening 2: manual screening on the abstract and
Same articles (to be removed) = 8 conclusion
Relevant articles
N = (10+0+3+0+5) -8 =10

v Screening 2

Backward

Relevant articles
N=1

Figure 6 The process of literature search step 1

As shown in Figure 6, the literature search process was started by searching the articles based
on their title, abstract, and keywords. Then, the inclusion and exclusion criteria were defined
to filter down the retrieved articles. With the inclusion and exclusion criteria in mind, screening
1 was done by reading through the titles of the articles, which resulted in 18 relevant articles.
These articles are checked against each other, and duplicates were excluded from the list.
Therefore, there are ten relevant articles selected at the end of the screening 1 phase.

Subsequently, screening 2 was done by reading through the abstract and conclusion of the ten
articles. In this step, only nine articles met the inclusion and exclusion criteria. Backward
snowballing was then performed on these nine articles which resulted in 1 relevant article. By
adding this article to the previous relevant articles, ten articles were then become the results of
the literature search step 1, as listed in Table 2.



Table 2 List of selected articles as the results of the literature search

Step

Authors

Year

Titles

Objectives

Methods

1

F. Alamsjah et al.

D. Novizayanti et al.

E.S. Lonan and R. Ardi

Y. Natalia et al.

S. Damayanti et al.

D. A. Asfani et al.

M. W. Dela Utami et al.

F. H. Syamnur et al.

C. Nuryakin et al.

Indonesia National
Electric Vehicle Team

Yvarin 't Veld

Jara Schulz

Stephanie Kartika

Lestari

Rithwick Parthasarathy

Stefan Olsthoorn

Lusi Pratiwi

Vicky Bruinsma

Matthew F.A. Doe

Nicole Jane van den
Berg

2021

2021

2020

2020

2020

2020

2020

2019

2019

2015

2020

2019

2017

2017

2017

2016

2015

2014

2017

Potential factors affecting adoption of To understand the level of the intention of Indonesians to buy EVs Quantitative survey

electric vehicle by indonesia market

Agent-based modeling framework for

and to examine the importance of the underlying micro- and
macro-level factors influencing the purchase intention of
Indonesian citizens

To create a ABM framework to investigate the effect of agents’

electric vehicle

indonesia

Electric vehicle diffusion in the
indonesian automobile market: A
system dynamics modelling

Conceptual Model for Understanding
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Figure 7 The process of literature search step 2

Then, the literature search was continued by looking at TU Delft’s Education Repository to
find literature that was using barriers and strategies framework as the focus of the research.
The purpose of this literature search is to identify the type of research that has been done around
Ortt & Kamp’s framework in the past. For this research step, only literature in English is
selected. As shown in Figure 7, the literature search process was started by filtering the title,
abstract, and keywords by using the “barriers AND strategies AND Ortt” search query. Then,
the retrieved literature was filtered down manually by reading the title (screening 1) and the
abstract and conclusion (screening 2). During these manual filtering stages, a new set of
inclusion and exclusion criteria were applied, as indicated in Figure 7. In the end, literature
search step 2 resulted in eight relevant articles as listed in Table 2. Thus, in total 18 articles are
selected during the literature search, which will be the basis to define the knowledge gaps.

1.4.2. Knowledge Gaps Identification

After conducting the literature search, the literature review is then continued by reading
through the selected articles. Based on these articles, several insights are gained, and
knowledge gaps are identified that will be elaborated on in the following.

First, several surveys were conducted to identify public perception, preference, and acceptance
towards EV in Indonesia and how it could influence public willingness to adopt EV, especially
when price incentives are offered, and other supportive policies are implemented (Alamsjah et
al., 2021; Nuryakin et al., 2019; Syamnur et al., 2019; Utami et al., 2020). However, these
surveys were only conducted at one or some specific regions in Indonesia, for example in
Surakarta (Syamnur et al., 2019; Utami et al., 2020), while there is no research conducted at
the national level. As Indonesia is a big country, in which the socio-cultural aspects could vary
between the areas, thus, surveys that are conducted in a small specific region could not
represent the whole population. Therefore, this knowledge gap needs to be filled.

Second, some researchers looked into the complex socio-technical or socio-economic aspects
around EV development in Indonesia (Damayanti et al., 2020; Lonan & Ardi, 2020; Natalia et
al., 2020; Novizayanti et al., 2021; Nuryakin et al., 2019). However, there is limited research
on complex socio-technical systems from the perspective of EV producers. In other words,
there is no comprehensive research conducted to define barriers that are faced by the EV
producers who aim to commercialize their products to a large scale. Third, to boost EV
adoption in Indonesia, the research focused their suggestions on the implementation of
government policies (Lonan & Ardi, 2020; Natalia et al., 2020; Nuryakin et al., 2019; Syamnur
et al., 2019; Utami et al., 2020), while suggestions addressed to EV producers are lacking.
These knowledge gaps are especially important to be filled to provide a good basis for the EV



producers to formulate their company strategies, so that EVs development in Indonesia could
be boosted.

Forth, there were limited articles that elaborate the EV roadmap in Indonesia (Asfani et al.,
2020; Indonesia National Electric Vehicle Team, 2015), while there was no research conducted
specifically on SEV and its roadmap in Indonesia. This knowledge gap is important to be filled
to inform, guide, and encourage the EV development in Indonesia.

Fifth, several types of research have been done to extend or adapt Ortt’s framework to fit it into
new contexts such as developing countries’ contexts and different organizational set up
(Olsthoorn, 2017; Parthasarathy, 2017; Pratiwi, 2017; Schulz, 2019; Veld, 2020). Additionally,
Ortt’s framework which originally was a static model was adapted into a dynamic model by
several researchers (Bruinsma, 2015; Lestari, 2017). Moreover, several researchers identified
several possible strategies and explained the link between the barriers and strategies in their
research (Doe, 2013; Pratiwi, 2017; Schulz, 2019; Veld, 2020). However, the original, the
extended, as well as the adapted frameworks do not explain the conceptual way to choose the
best niche strategy that could circumvent all or most of the identified barriers at once. As
choosing the best strategy is not that straight forward, therefore, filling this knowledge gap
could provide a guidance for EV producers not only to choose the best strategy, but also to
formulate the best investment decision.

1.5. Main Research Questions

Based on the identified knowledge gaps explained in the previous section, MRQ could be
formulated. However, the focus of this research is weighted only to fill in the second, third,
and fifth knowledge gaps. Thus, the purpose of this research is to answer the following MRQ:

“From the technical innovation system perspective, how could solar electric vehicles
reach mass adoption in Indonesia?”

The main deliverables of this research are (1) a new framework called “the Best Strategy
Framework” that is developed to explain how a strategy could be selected to circumvent
multiple barriers at once and (2) the best niche strategy recommendation for Lightyear to
penetrate the Indonesian market on a large scale.

1.6. Research Approach and Sub-Research Questions

A qualitative approach will be used in this research because it aims to explore, interpret, and
explain the phenomena instead of estimating it quantitatively (Mahoney & Goerts, 2006;
Mishra & Alok, 2017). Moreover, this approach was chosen as the center of qualitative research
is to understand “the social interaction, social processes, and social change” (Agee, 2009),
which fits the objectives of this research. Furthermore, it could give more detailed explanations
on substantively important points based on a reflective process (Agee, 2009; Mahoney &
Goerts, 2006; Mishra & Alok, 2017). However, the qualitative research approach is sensitive
to each observation (Mishra & Alok, 2017). This means, one misfit might give a significant
impact. Being aware of this, careful planning of research methodology would be needed. This
drawback could be minimized, for example, by selecting proper articles during the literature
review or choosing the right experts to be interviewed.

To answer the MRQ, four SRQs are formulated, as follows. It is advised that qualitative
research should be started with a question that addresses the curiosity toward the topic (Agee,



2009). Thus, the SRQ1 aimed to give a general explanation about the SEV technology, a
comparison between SEV and conventional electric cars, and (dis)advantages of SEV. For that,
the SRQ1 is formulated as the following: “How is solar electric vehicles different than
conventional electric cars?”

Subsequently, research will be continued by exploring the existing literature qualitatively to
conceptually explain how a niche strategy selection could be done. This research step is
important to complement Ortt & Kamp’s barriers and strategies framework as the original
framework do not advise the possible strategies that could be implemented to circumvent the
barriers as well as the best way of choosing the right strategies. Thus, the SRQ2 will be: “Based
on the existing theories in the literature, how could the niche development barriers be
linked to the niche strategies so that a niche strategy that could circumvent several
barriers at once could be selected?”. This SRQ will result into the Best Strategy Framework.

Once the Best Strategy Framework is developed, this framework could then be implemented
into the SEV case in the Indonesian market. First, the conceptual model would be used to
identify SEV’s development barriers in Indonesia. Thus, the SRQ3 will be: “Based on the
previously developed “The Best Strategy Framework”, which actors, factors, and
functions could be the barriers for SEV to reach its mass adoption in Indonesia?”

Subsequently, as the SEV development barriers in Indonesia are identified, the conceptual
model could be used to select the best niche strategy. Thus, the SRQ4 will be: “Based on the
identified barriers that could hinder SEV development in Indonesia, which strategy could
circumvent most of the barriers or the most threatening barriers at the same time?”
Finally, the MRQ could be answered by consolidating the answers of the SRQs.

1.7. Methodology

Table 3 gives an overview of the how the research will be conducted, as well as data needed,
research methods, data analysis tools, and data output for each phase of the research. More
details about each phase are elaborated in the following.

In phase 1, several data and information are needed to provide an introduction to SEV
technology. Thus, a literature research on online materials is a suitable method to gather
information needed to answer SRQ1. Various search engines are utilized such as Scopus,
Google Scholar, and Google to search not only scientific literature but also grey literature. A
literature review could provide several perspectives towards SEV technology by utilizing
already existing and ready-to-use literature, and it does not need much direct contact with the
SEV as the research object (Ortlieb, 2019; Ubacht & Hoppe, 2020). However, online literature
might be limited and incomplete (Ortlieb, 2019). To overcome these drawback, secondary
sources were used, for example, by requesting some information from Lightyear, as well as
conducting an informal discussion with its representatives to validate the findings.

Subsequently, SRQ2 will be answered by conducting the two research phases: phase 2 and
phase 3, which are addressed in Chapter 4 and Chapter 5 respectively. Phase 2 focused on
finding new potential barriers that could hamper the adoption of innovations, as well as new
potential strategies that could solve those barriers, by conducting an extensive literature review.
To get the best results and to check the findings’ trustworthiness and credibility, several types
of literature from different sources are searched to obtain various supportive articles “to provide
a complete picture of the phenomenon” (Office of Research & Doctoral Services, 2015).
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Table 3 Overview of the research methods and the data analysis tools for each sub-research question

SRQ1: How is solar electric

Chapter 3. Solar

General explanation about

Literature research;

MS Word and Mendeley for

General description of

vehicles different than Electric Vehicles SEV technology and SEV informal discussion with  qualitative information; MS  SEV and SEV
Phase1 conventional electric vehicles? (dis)advantages compared to  Lightyear's Excel, Power Point and technological map
conventional electric vehicles representatives for Lucid chart for visualization
validation
Chapter 4. Existing theories and Literature review; data MS Word and Mendeley for New lists of potential
Potential frameworks, as well as case  triangulation for qualitative information; MS  barriers and strategies
Strategies to studies about niche validation Excel, Power Point and that could influence
Phase 2 SRQ2: Based on the existing Reach Large Scale development barriers and Lucid chart for visualization  the mass adop of
theories in the literature, how Diffusion strategies innovations
could the niche development
barriers be linked to the niche — . . .
£ strategies so that a niche strategy Chapter 5. The Existing theories and. hfera(ure.rwlew; data MS \{Vord a.nd Mem?ele:y for The Best Strategy
= that could drcumvent several Best Strategy frameworks about. niche trla.nglflatlon for . qualitative mfor.mauan, MS  Framework that :
o BarTier et anee oI Fr: k barriers and validation; author's Excel, Power Point and enable the selection
@ Phase3 solected? strategies, as well as the analysis Lucid chart for visualization  of the best strategy
] outputs of Chapter 4 that could circumvent
":‘; multiple barriers at
= once
S
(e} SRQ3: Based on the previously Chapter 6. (Solar) Relevant stakeholders in Literature research MS Word and Mendeley for (S)EV stakeholder
developed "The Best Strategy Electric Vehicles Indonesia, the status of TIS qualitative information; MS  map, list of identified
Framework", which actors, Development in building blocks in Indonesia Excel for visualization barriers that could
Phase4 factors, and functions could be Indonesia and factors that influencing hinder SEV
the barriers for SEV to reach its their status development in
mass adoption in Indonesia? Indonesia
SRQ4: Based on the identified Chapter 7. The Output of Chapter 5 & 6 Analysis MS Word for qualitative A list of the best
barriers that could hinder SEV Best Strategy to information; MS Excel for strategy that could to
development in Indonesia, which  Reach SEV Mass visualization overcome the barriers
Phase5 strategy could circumvent most of Adoption in to SEV mass adoption
the barriers or the most Indonesia in Indonesia

threatening barriers at the same
time?

The output of phase 2 is then used in phase 3 as a basis to develop the Best Strategy Framework.
In this phase, the list of barriers and strategies identified in phase 2 is transformed into a barriers
and strategies matrix. Then, the relationship between each barrier and strategy is identified
based on the author’s analytical thinking. Subsequently, the scoring system is defined to enable
the selection of best strategy that could circumvent certain barriers. The Best Strategy
Framework will be later used to analyze the SEV case in Indonesia.

In phase 4, literature search is conducted to explore and evaluate the socio-technical aspects
around (S)EV development in Indonesia to answer the SRQ3, especially from the perspective
of Lightyear, by using the conceptual model that was developed in phase 3 as a guidance. The
literature search utilizes Scopus, Web of Science, google scholar, and google to search for
scientific literature as well as grey literature. Moreover, multiple literature is used to make sure
the trustworthiness and credibility of each finding. In the end, phase 4 would deliver two
artifacts: (1) stakeholder map that provides insights on the (S)EV ecosystems in Indonesia, and
(2) the list of barriers identified in Indonesia market that would hamper the diffusion and
adoption of SEV.

Subsequently, phase 5 is done to answer SRQ4 by analyzing the outputs of the research phase
3 and 4 to define the best strategy that could contribute to mass adoption of SEV in Indonesia.
Finally, the consolidation of the answers to the SRQs would provide insights to the answer to
the MRQ by explaining how the SEV could reach its mass adoption in Indonesia.

Throughout the whole research process, several data analytic tools are utilized, as indicated in
Table 3. Microsoft Word is used to document the qualitative findings, while Mendeley is used
as the reference manager. Moreover, tables or flowcharts are illustrated by using Microsoft
Excel, Microsoft PowerPoint, and Lucid chart.
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The flow of the research is illustrated by Figure 8.
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Figure 8 Research flow diagram

1.8. Deliverables

This research aims to deliver two major artifacts: (1) a new framework called “the Best Strategy
Framework” that allow the selection of the best strategy that could circumvent multiple barriers
at the same time, and (2) the best business strategy recommendation for Lightyear to achieve
mass adoption of its SEV in Indonesia.

By delivering above mentioned artifacts, this research brings several scientific contributions as
the following: (1) the adaptation of an existing influencing factor and the identification of new
influencing factors that could influence the TIS building blocks status, and hence might lead to
the emerge of new niche development barriers, (2) the identification of new potential strategies
that could circumvent the niche development barriers, (3) the identification of possible
relationship between all the identified barriers and strategies, (4) the approach of mapping the
relationships between the barriers and strategies into a matrix to enable the selection of a
strategy that could circumvent multiple barriers at the same time, (5) the utilization of the
barriers and strategies matrix and two scoring models which formed the so-called the Best
Strategy Framework that enable the best strategy selection, (6) the identification the latest EV
development status in Indonesia, (7) the identification of Lightyear’s SEV development
barriers in Indonesian market, (8) the recommendation of the best strategy for Lightyear to
enable it to diffuse its SEV in a large scale in Indonesia, and lastly (9) this research act as novel
literature of SEV in Indonesia.

1.9. Report Structure

The report is structured as the following. Relevant theories are explained in Chapter 2 as the
basis of the research, followed by an introduction to SEV in Chapter 3. Subsequently, Chapter
4 elaborates the identification of potential barriers and strategies to reach the mass adoption of
innovations, which leads to Chapter 5 that elaborates the development of the Best Strategy
Framework. Based on this framework, Chapter 6 evaluates the current development status of
(S)EV in Indonesia to identify the potential barriers that could hamper Lightyear’s SEV
adoption. Then, Chapter 7 elaborates the best strategy selection and recommendation that could
circumvent the identified barriers. Chapter 8 elaborates the discussion of relevant topics,
reflecting on the research, its relevance, and its limitation, as well as providing
recommendation to several relevant stakeholders and recommendation for potential research
topics. In the end, Chapter 9 closes the report by answering the research questions.
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Chapter 2. Theoretical Background

2.1. Disruptive Innovations

This section elaborates the definition of disruptive innovations, their characteristics, and
criteria to identify whether a technology innovation is a disruptive technology. This section is
presented as the basis of the analysis in Section 3.1. to understand whether SEV could
theoretically be categorized as a disruptive technology.

Disruptive innovations are defined as the innovation (in a form of products or a services or the
combination of both) that are significantly different compared to the incumbent technologies
that have been established in the market, so that the launch of the innovations causes a
disruption to the existing systems and displace the incumbents (Hardman et al., 2013).

Based on historical case studies in the literature, Hardman et al. (2013) defined several common
characteristics of disruptive technologies, as explained in the following.

First, the emerge of disruptive innovations are often unexpected, thus, the threat poses by the
disruptive innovations are often not recognized by the established market leaders. Even if the
threat is recognized, often the incumbents fail to respond or adopt to the disruptive
technologies, which cause them to fail and disappear completely. Some examples are: Kodak
that failed to adopt to the emerge of digital camera and book sales that have been significantly
reduced due to the emerge of eReaders such as iPad (Hardman et al., 2013).

Second, when the innovations first enter the market, it often costs significantly more expensive
than the existing technologies due to various reasons: high-cost materials needed for the new
technologies, high research and development costs, complex manufacturing processes,
inability to reach the economies of scale yet, high marketing and salesforce costs, etc. However,
these costs would eventually decrease throughout the time as it started to be adopted.

Third, when the disruptive technologies first enter the market, they often have less quality
compared to the incumbents. However, similar to the high costs, the less quality would also
eventually improve throughout the time as it started to be adopted. Thomas & Maine (2019)
explained that many scholars agreed that disruptive technologies often entered the market at
the low-end, however, other scholars argued that disruption could also happen at the high-end
markets and eventually spreading down to the mainstream markets.

Four, the disruptive technologies offer added values that the incumbents failed to offer to the
customers. Aulet (2013) describes these added values as solutions to “customers pain” — a
problem that annoys the customers in a way that motivate the customers to pay more to alleviate
the problem. The added value could be, for example, convenience, better accuracy, more
sustainable, less maintenance efforts, etc. These added values could form certain emotional
values that could attract the customers to switch from the existing technologies to the new ones.

Five, the disruptive technologies often start to penetrate the niche market first, then spread to
other niches, and then eventually spread into the mass market. Niche market would be
elaborated further in Section 2.3. Market Introduction Strategies

Six, socio-technical systems are complex and ever evolving. They are never in equilibrium

state. It means that even the incumbent technology was once a disruptive technology. Once a
disruptive technology penetrates the market and established, another disruptive technology
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might emerge and displace it if it fails to respond to it. Thus, companies must constantly work
hard, innovate, and make management decisions to maintain their positions in the market.

Furthermore, Hardman et al. (2013) argued that there are three criteria that could be used to
identify whether a technology is a disruptive technology, as elaborated in the following.

1. Disruptive to market leaders. This disruption occurs when the companies producing the
innovative technologies are different companies than the producers of the incumbent
technologies. In this case, the disruption that created by the new companies makes the existing
companies to lose their market share as well as their revenue. The disruption could also be
created by the same companies as the existing market leaders. The example is Nissan who
released its BEV called Nissan Leaf compared to its existing ICE vehicles that have been in
the market for decades. However, this kind of disruption is less disrupting compared to BEVs
that were produced by other companies such as Tesla.

2. Disruptive to end users. This disruption occurs when the innovations change the customers
way of using the technologies. In other words, the adoption of the new technologies requires
customers change of behavior. The adoption of BEV for example requires different way of
fueling the vehicle. Innovative products that cause disruption to their end users would need to
provide better products and services to make the customers willing to switch and adopt the
innovative products despite of the “hassle”. In the BEV example, despite the hassle of the new
refueling way, the customers are willing to do it as BEV offers zero tail pipe emissions, it runs
silently, and it has less running cost compared to ICE vehicles.

3. Disruptive to infrastructure. This disruption occurs when the innovations require new or
different infrastructure than the existing ones. The example is, BEV that requires charging
infrastructure that was not available before the emerged of BEV. In other words, BEV cannot
be refueled at the existing fuel stations infrastructure.

Based on these criteria, the level of disruption of the innovations could be defined. The more
criteria the innovations meet, the more disruptive the innovations are.

2.2. Technological Innovation System

Markard & Truffer (2008) explained that a system is defined as an entity that consists of
elements in which all elements interact with each another, while innovation system described
as a group of actors and/or entities and institutions that are related to each other in developing,
diffusing, and using innovations. Thus, TIS is defined as innovation systems around a specific
technology (Markard & Truffer, 2008).

Ortt & Kamp (2022) argued that TIS consists of four main elements: the technology, a network
of actors, the institutions, and the demand. From the technological transitions perspective, TIS
consists of three levels which are called multi-level perspective (MLP): the socio-technical
landscape, the socio-technical regime, and the niche, as illustrated by Figure 9 (Geels & Schot,
2007). Both TIS and MLP argue that for a niche technology to reach its large-scale
commercialization, it must go through learning processes, improve its product
price/performance, build its supporting network of actors and infrastructures, and build its
internal momentum. Additionally, development at landscape, regime, and niche level should
be aligned so that the landscape level would change and give pressure to the regime, which
then leads to the opening of a window of opportunity for the niche technology to break in
(Geels & Schot, 2007; Kamp, 2008).
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To achieve the objectives of this research, TIS approach and TIS framework developed by Ortt
& Kamp (2022) are chosen to study the case for several reasons. First, TIS uses a system and
interdisciplinary perspective that cover not only the technological aspects but also the
institutional and organizational aspects, as well as the relationship and interaction among them.
Combination of these perspectives help to explain not only the spatial and historical contexts
of the innovation, but also the components needed to bring the innovation forward in the
innovation processes (Jenson et al., 2015; Markard, 2018; Markard & Truffer, 2008). As SEV
is part of complex systems, thus, understanding every aspect of the systems is important to
have a holistic overview of the case.

Moreover, Ortt & Kamp’s TIS framework formulates the general patterns of various innovation
processes that is useful to study and evaluate the TIS, as well as to evaluate whether an
innovation is ready to be commercialized in a large scale. By using this framework, the TIS of
SEV in Indonesia could be evaluated, and niche strategies recommendation could be
formulated and proposed to Lightyear to help them to reach large scale uptake of their
innovation.

2.3. Market Introduction Strategies: Mass Market vs Niche Market

Ortt et al. (2013) argued that once a new high-tech product is invented, the inventors have two
options towards their invention: whether they are going to introduce it to the market or not.
When they decided to introduce their product to the market, they then need to decide whether
they want to focus on mass market or niche market. Figure 10 is developed in the present work
to visualize Ortt et al.’s argument regarding market introduction strategy and will be
implemented in the later stage of this research.
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Niche market is a small market that served homogenous customers who have specific needs
and demands (Shams, 2020). Aulet (2013) refers this niche market as a beach head market that
is defined as “a single market to excel in” or a focused market in which the product or new
technology could easily dominate the market in a relatively short period of time. As cited by
(Parrish et al., 2006), Kotler (2003) argued that niche markets have five key characteristics: the
customers have special needs that the existing products or technologies could not offer, the
customers are willing to pay more to get their special needs fulfilled, the niche market often do
not attract any competitors, the niche marketers earn their revenue from product specialization,
and the niche market has potential to grow and gain profit. Niche market is often “abandoned”
by large market leaders because it does not provide enough profit for them (Thomas & Maine,
2019).

A niche strategy is defined as a strategy that is implemented by a company by limiting its target
market into the niche market (Ortt et al., 2013; Startup Sloth, 2021). Implementing niche
strategy is especially important for entrepreneurs as they often just started a small company
and have limited resources (Aulet, 2013). Furthermore, the advantage of targeting a niche
market is that the new product or technology is not seen as a threat or a competitor by the
incumbents, that could give the new product or technology to grow before aiming to the mass
market (Hardman et al., 2014). In order to have a successful niche strategy, several important
factors have to be developed and maintained by the niche marketer: good long-term
relationship with relevant stakeholders, company’s reputation which often influenced by word-
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of-mouth, specialized product that answer the customer’s needs, and continuous research and
development (Parrish et al., 2006).

On the contrary, mass market is a market that targeted as much customers as possible with
one strategy. Thus, it usually has no market segment, and the customers are heterogeneous but
has a distinct need. The success of a mass market is often associated by its mass production,
low-cost production and operation, massive advertising, extensive logistics, and market-
leading brands. The strategies implemented to achieve mass market is thus defined as mass
marketing strategy, for example, by putting extensive amount of publications on various
communication or marketing platform to reach as many people as possible (Shams, 2020).

When the new product inventors decided to aim for the mass market, Ortt & Kamp’s TIS
framework (see Section 2.4.) could be used to evaluate whether the factors needed for large
scale commercialization are available. At the worst case, when market introduction is not
feasible due to too many barriers, the product inventors should wait and see until at least some
of the existing barriers are solved. This approach is then called “wait and see” market strategy.

Various literature investigated historical cases argued that radically new technologies often are
not directly commercialized in a mass market due to various barriers that hinder its adoption in
society. Hence, they usually must go through an adaptation phase that takes years or maybe
decades for them to be mass adopted. In this adaptation phase, introducing the innovation into
the niche market could be a good steppingstone before reaching toward the mass market.
Therefore, niche strategies could be implemented to help the innovation to go further in the
market by circumventing the existing barriers (Kamp et al., 2015, 2018; Ortt et al., 2013).

2.4. Ortt & Kamp's TIS Framework

Ortt & Kamp (2022) developed a so-called TIS framework to examine the TIS of an innovation
that could help to see whether the innovation is ready to be diffused at large-scale or whether
a small-scale niche introduction strategy is needed prior the large-scale diffusion. Additionally,
the framework also helps to indicate whether the circumstances require the producer of the
innovation to postpone the introduction strategies. The framework is designed specifically for
an innovation that is in its adaptation phase. Means, the innovation has working prototypes but
has not commercialized in large scale.

As illustrated by Figure 11, the framework consists of three important elements: the TIS
building blocks (it was named as core factors in the previous version of the framework), the
influencing conditions (it was named as influencing factors in the previous version of the
framework), and the niche strategies. The TIS building blocks indicate not only the most
important aspects of the technological and market system that is needed for large-scale
diffusion of an innovation, but also the timing and scale of the introduction strategy. The status
of the building blocks defines whether the large-scale diffusion of an innovation is possible. In
other words, the absence, lack, or incompleteness of the TIS building blocks could act as
barriers that directly hinder the mass uptake of the innovation. When all or most of the building
blocks are not in place yet, it is advised that the innovation producer should postpone the
introduction strategies until more building blocks are in place. However, when only some of
the building blocks are missing or incomplete, the innovation must go through an adaptation
phase. During this phase, the innovation could be introduced in a niche market by
implementing a niche introduction strategy to circumvent the barriers.
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Figure 11 Ortt & Kamp’s TIS framework (Ortt & Kamp, 2022)

Each of the TIS building block is explained in the following:

1. Product performance and quality

To be diffused in a large scale, the innovative product should have not only a clear purpose,
function, and capability, but also good performance and quality. The product should be seen as
a reasonable alternative by its prospective users by offering adequate performance and quality
compared to its competitors now or soon in the future.

2. Product price

Providing an innovative product with a competitive price could be a critical point for a large-
scale uptake of an innovation. From economy perspective, the price of a product consists of
not only the financial cost (buying cost, taxes, maintenance cost, switching cost, etc.) but also
the non-financial cost (time and effort needed to use or maintain the product). Moreover, being
competitive also mean that product has a good price compared to its quality.

3. Production system

To aim at the mass market, good production system is needed. Good here means, large-scale
production facilities that could produce the products in good quality at high production rate.
4. Complementary products and services

Delivering products to the market require many supporting products and services to develop,
produce, distribute, adopt, use, repair, maintain, and dispose the products. The availability of
these complementary products and services is thus critical for large scale adoption.

5. Network formation and coordination

Network here refers to the actors involved in the whole supply chain, such as the suppliers of
the raw materials needed to build the products, the production workers who assembly or
produce the products, the distributors, etc. These networks must be established and coordinated
in such a way to achieve the shared vision. Moreover, the availability of multiple actors that
served the same purpose is important for a good business. The example is, if there are multiple
suppliers are available who could supply the same raw materials, then competitive raw
materials in term of price/quality could be achieved, which in the end influence the
price/quality of the end products.

6. Customers

Customer is defined as potential buyers who are aware of the product and its benefits, as well
as have the knowledge, willingness, and means to acquire and use it (Ortt & Kamp, 2022).
Other author described customer as an entity (organization or individual) who pays for the
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acquiring and using of a product (Aulet, 2013). Therefore, Aulet argued that a business is not
a business until it has paying customers. To have large number of customers accepting and
adopting an innovative product, their awareness of the product needs to be built, their values
should be met by the utilization of the product, their interests and opinions should be addressed.
7. Innovation-specific institutions

Institutions are defined as “systems of established and prevalent social rules that structure
social interactions” (Hodgson, 2006). To achieve mass adoption, a commercialization of a
product should be supported not only by formal institutions such as government policies, laws,
regulations, and standards, but also by informal institutions - the commonly accepted rules,
belief, or behavior. Furthermore, supporting policies and subsidies often play a big role to a
better adoption of an innovative product.

Even though the knowledge about the status of the building blocks is important, however, that
knowledge is not enough to define which niche strategy is best to implement. Therefore, the
knowledge about the influencing conditions is needed. The influencing conditions are defined
as the contextual conditions that explain why the TIS building blocks are absent, lacking, or
incomplete, which indirectly hinder the mass uptake of the niche.

Each of the influencing conditions is explained in the following:

1. Knowledge and awareness of technology

Both the knowledge about the fundamental and applied technology could influence the status
of the TIS building blocks. Fundamental knowledge refers to the basic knowledge of the
product, its production system, and its complementary products, while applied technology
knowledge refers to the knowledge needed to develop, produce, repair, maintain, and improve
the product. This knowledge would influence the innovators’ capability to improve the quality
and performance of the product, the customers’ capability to utilize the product, or the third
parties’ capability to develop the supporting complementary products and services.

2. Knowledge and awareness of application and market

This knowledge refers to the knowledge in using the innovation into certain applications by
knowing the purpose of using it, how/where to acquire the product, and how to pay for it. When
the potential customers have a lack of this knowledge, it could hinder them from adopting the
innovation. From the company point of view, knowing the application of the innovative product
would help to define the target customer better (Aulet, 2013). This knowledge could be gained
by conducting a full life cycle analysis of the innovation product, by specifying the values of
the product for the customers and what the customer will do with it.

3. Natural, human, and financial resources

The availability of the resources is critical for the large-scale commercialization of a product.
The natural resources are needed not only as the raw materials to create the products but also,
for example, to set up the production facilities and to support the distribution of the raw
materials as well as the products. Additionally, human resources are needed to get all the job
done, while financial resources are needed to acquire the necessary natural resources and to
pay the labor.

4. Competition

From marketing point of view, competition refers to the existence of alternative products and
services produced by other companies that cause rivalry between the companies (Carnrite,
2021). Carnrite also argued that competition would shape the offered product as it influences
the product’s price and value-added benefits.

5. Macro-economic and strategic aspects

Macro-economic situations such as economic growth and market structure could influence the
diffusion and adoption of an innovation. Other author defined macro-economic aspects as

19



variables or factors that influence the monetary stability and the financial outlook of a country.
Interest rates, inflation, fiscal policy, gross domestic product, national income, employment
rate, economic growth rate, industrial production, international trade, retail sales, and business
cycle are some of the example of the macro-economic factors (Indeed, 2021). The dynamic of
these factors could encourage and discourage the status of the TIS building blocks.

6. Socio-cultural aspects

Socio-cultural aspects are the big forces that influence the society’s values, behavior, way of
thinking and doing things. Some example of socio-cultural aspects are education, language,
reference groups, social class, and neighborhood (Reference, 2020). Socio-cultural aspects held
by the stakeholders in the TIS of an innovation would influence the TIS building blocks as well
as the uptake of the innovation.

7. Accidents and events

Accidents and events occurred within and outside of the TIS could influence the forming of
the TIS building blocks. The Fukushima accident, for example, gave a significant influences
towards the public perceptions and acceptance of the renewable energy technologies, which at
the end influence the adoption of the technologies (Park & Ohm, 2014).

New high-tech product
aimed to be diffused at
large scale

Gather information and check the
status of each TIS building blocks

Are all building blocks
complete and compatible?

Large-scale diffusion
is possible

Are all building blocks
incomplete?

Introduction is not
feasible

Monitor the status of TIS building
blocks and influencing conditions

Niche introduction strategy might
be possible

regularly to see if new strategies
are possible or needed

s some of the building blocks
incomplete?

Gather information and identify the
causes of the incomplete building
blocks by checking the status of
the influencing conditions

|

Use the knowledge of the cause to
specify the timing, scale, and type
of the niche introduction strategy

J

Figure 12 Guidance on how to use the Ortt & Kamp framework

Additionally, Ortt & Kamp provide a guidance to use the framework in a proper way. In the
present work, a flowchart is developed to illustrate the guidance, as shown by Figure 12. This
flowchart will be used at the later stage of this research when implementing the framework into
the study case.
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In the end, different combinations of the TIS building blocks and influencing factors would
define the different market situations, which requires different strategies. Moreover, this
framework is static. Means, it only captures the status of the building blocks and the influencing
conditions at one point of time. Thus, a regular check is needed to update the status of each
building blocks and the influencing conditions. Any change or development on the building
blocks and the influencing conditions would lead to different strategy.

For this research, this framework will be used as the starting point of the research to evaluate
whether Lightyear’s SEV could be commercialized in a large scale in Indonesia by identifying
the potential barriers that could hamper the SEV diffusion and to propose the best strategy that
could circumvent all the identified barriers. However, despite the interesting and valuable
insights it could bring, the Ortt & Kamp framework has a flaw as it does not specifically advise
which niche strategies could overcome certain barriers. Therefore, even though the framework
could help to identify the barriers that could hinder the mass adoption of an innovation, further
research is needed to identify the niche strategy options and how to choose the right one(s).
Hence, this knowledge gap would be addressed in Chapter 4 by looking at various literature to
make a list of potential niche strategies, as well as their purpose and possible barriers that they
could circumvent. The findings will be the basis to make the so-called Best Strategy
Framework, which will be developed in Chapter 5. The main purpose of the framework is not
only to give an overview of the potential niche strategies that could be implemented, but also
to help on selecting the right strategy that could circumvent all the identified barriers at once.

2.5. Ortt’s Ten Niche Strategies to Commercialize New High-Tech Products

Table 4 Ten generic niche strategies developed by Ortt et al. (2013)

No. Niche Strategies Description
1 Demo, experiment, and A niche strategy that suggest to demonstrate the product in public while the
develop niche strategy product research and development could be continued to overcome the limited
quality of the product
2 Top niche strategy A niche strategy that suggest a production of a special product in small scale
to serve specific top niche of customers
3 Subsidized niche strategy A niche strategy that implement subsidy on the product price to particular

segment of users to provide reasonable price

4 Redesign niche strategy A niche strategy that suggest the product to be redesign into a simpler or
slightly different version either to fit an application that supported by current
institutional framework, could be produced by current state of knowledge,
could be supplied by existing suppliers, or could be accepted and used by the
customers

5 Dedicated system or stand- A niche strategy that suggest the use of the product in a dedicated or stand-
alone niche strategy alone system to overcome the lack of widely available infrastructure or
complementary products and services

6 Hybridization or adaptor niche A niche strategy that suggest the product to be coupled with the old products

strategy and system in order to re-use the existing complementary products and
services
7 Educate niche strategy A niche strategy that aimed to improve the knowledge of the suppliers and the
customers
8 Geographic niche strategy A niche strategy that suggest an exploration of new geographical areas which
provide less barriers to the core factors
9 Lead user niche strategy A niche strategy that focused on serving lead users and innovators so they

could by co-develop the product to fill the innovators' knowledge gaps in
applying the product/technology into certain applications and markets. This
strategy could also circumvent barriers that hinder the availability of suppliers
such as the socio-cultural aspects, macro-economic aspects, or accidents and
events

10 Explore multiple markets niche A niche strategy that suggest an exploration of new multiple customer
strategy applications
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Ortt et. al (2013) argued that different combinations of TIS building blocks and influencing
conditions define different market situations, which requires different niche strategies to
overcome the barriers. However, in fact some influencing conditions do not influence certain
building blocks, hence, not all the combination of building blocks and influencing conditions
are relevant. Based on this insight, Ortt et al. evaluate the possible barriers and identify possible
strategies to overcome the barriers based on historical cases, which resulted to ten generic niche
strategies as shown in Table 4.

The following Table 5 is developed in the present work to map the barriers and strategies into
a matrix to explain Ortt et al.’s argument that each of the strategy could be implemented into
different market situations. Based on this table, it could be seen that there is relationship
between the barriers and strategies in which there might be several strategy options that could
circumvent one barrier. At the other hand, one strategy might be able to circumvent several
barriers at once. The latter insight is used as the objective in generating the Best Strategy
Framework, which will be explained further in Chapter 5.

Furthermore, as illustrated by Table 5, the ten niche strategies do not cover all the possible
barriers yet, thus, more niche strategies need to be investigated so that proper niche strategy
recommendation could be proposed in which all the possible barriers could be circumvented.
As explained in the previous section, this knowledge gap will be addressed in the later chapter
by conducting literature review to list possible niche strategies, which will be the basis in
generating the Best Strategy Framework.
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Table 5 The barriers and strategies matrix extracted from (Ortt et al., 2013)

Barriers due to the

of:

Ten Niche

Influencing
Conditions

TIS Building
Blocks

Top niche

Redesign

Dedicated/
stand-alone

Hybridization
/ adaptor

Educate

Geographic

Explore
markets

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Natural, human, and financial
resources

Competition

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

Product
performance
and quality

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Natural, human, and financial
resources

Competition

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

Product price

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Natural, human, and financial
resources

Production

Competition

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

system

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Natural, human, and financial
resources

C

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

Complementary
products and
services

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Natural, human, and financial
resources

Competition

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

Network
formation and
coordination

ENEN

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Natural, human, and financial
resources

Competition

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

Customers

ENEN

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Natural, human, and financial
resources

Competition

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

Innovation-
specific
institutions

<

23



Chapter 3. Solar Electric Vehicles

This section aimed to answer the first sub-research question: “How is solar electric vehicles
different than conventional electric vehicles?”. SEV is chosen as the focus of this research
as it seems to be an interesting disruptive innovation that brings a new dynamic into the
automotive market. Therefore, Section 3.1. looks into the disruptive innovations theory that
was elaborated in Section 2.1. to evaluate whether SEV could theoretically be categorized as a
disruptive innovation. Subsequently, an introduction to SEV is provided in Section 3.2. to
provide a general knowledge of the technology. In the end, Section 3.3. summarized the content
of this chapter.

3.1. Solar Electric Vehicle as a Disruptive Innovation

Electric vehicle and solar PV are actually cannot be considered as new innovations as they have
been existed since the 18" century via series of breakthroughs developed by multiple scientists
(Matulka, 2014; Richardson, 2018). The combination of both technologies in a product called
solar electric vehicle is also not a new thing. World Solar Challenge — an international solar
car competition, for example, has been facilitating the development of solar electric cars since
1987 (Bridgestone, 2019). However, the commercialization of SEV is just started recently by
the emergence of various SEV producers aiming to deliver their first SEVs at the end of this
year or in the coming years (Aptera Motors, 2022; Lightyear, 2021; Sono Motors, 2021). Thus,
if we look from the commercialization point of view, SEV could be seen as an innovative
product.

Based on the definition and characteristics of disruptive innovations explained in Chapter 2.1.,
SEV could be defined as a disruptive innovation for several reasons as explained in the
following. First, the commercialization of SEV was unexpected. The EV market leaders know
that they have to solve EV’s drawbacks to pace-up the EV adoption. However, they are
reluctant to significantly change their cars design, for example, to significantly reduce the
coefficient drag or to add the solar panels on the car to improve the car’s driving range and to
reduce the charging hassle because they have been locked into their existing designs and
production systems that have cost them high sunk investment cost. Therefore, new start-up
companies emerged to take this opportunity to build their own SEVs from scratch and
commercialize them.

Secondly, as explained in the previous section, the newly emerged SEVs are not necessarily
more expensive than their EVs rivals as well as the fossil fueled vehicles, which contradict
Hardman et al. (2013)’s theory on disruptive innovations. However, SEV producers’ capability
to provide price competitive SEVs make them more disruptive, especially because they provide
better benefits and values to the customers.

Hardman et al. (2013) also argued that disruptive innovations often have less quality than their
competitors, but they often offer more added values. SEV’s quality could be seen less than the
incumbent vehicles in term of driving range, especially when they are compared to the fossil-
fueled vehicles. However, SEVs have better quality in many other things, such as they produce
less emission, more energy efficient, silent, require less maintenance, less “fuel” cost, have
possibility to be self-sufficient, etc. Moreover, utilizing SEVs bring added values to the
customers as they produce well-to-wheel zero emission when they are run by the electricity
produced by their solar panels and they require less time to charge and less charging needs
which reduce the charging hassle, which in the end give more freedom to their users in driving.
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These advantages and added value enable the SEVs to be disruptive enough to penetrate the
market.

Lastly, Hardman et al. (2013) explained that disruptive innovations often started the market
penetration by targeting niche market. This case is true for Lightyear’s first generation SEV as
they are targeting high-end customers. However, other SEV producers took a totally different
path by aiming at mainstream customers by providing affordable SEVs since the start of the
market entry. Despite the different approach they took, still the SEVs pose the same threat and
disruption not only to the EV market but also to the passenger cars market in general, as now
the customers are having a new passenger car alternative that is sustainable and affordable.

Based on above explained points, it could be seen that SEVs do not fully comply the
characteristics of disruption innovations theory explained by Hardman et al. (2013). However,
the combination of SEVs’ advantages and added values somehow still poses a disruption to the
existing well-established fossil-fueled automotive market as well as the EV market, which
created a window opportunity for them to grow and get adopted in the society.

3.2. Introduction to Solar Electric Vehicles
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Figure 13 Comparison of different types of EVs currently available in the market (Gaton, 2018)

Currently, there are four types of EV available in the market namely BEV, PHEV, HEV, and
FCEV. As illustrated by Figure 13, the differences between these EVs lie on the energy sources,
drive systems, and the plug-in facility. As explained in Chapter 1, currently several SEVs have
emerged in the market. SEV has a similar configuration compared to BEV. The distinguish
between SEV and BEV is that SEV equipped with solar cells on its roof (and body) to convert
the sunlight into electricity to run the electric motor or to charge the battery when the car is not
in used. In other words, the solar cells provide an alternative power source to the car other than
the conventional plug-in charging facilities. A technological map of SEV vs BEV is developed
in the present work to illustrate their differences, as shown by Figure 14. This additional feature
brings many advantages that makes SEV become more attractive than the conventional BEV
and other types of EVs, as elaborated in the following.
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Figure 14 Technological map of the solar electric vehicle compared to conventional battery electric vehicle

Range anxiety is one of the major factors that hinder the uptake of conventional electric
vehicles in society (Adiatma & Marciano, 2020; Egbue & Long, 2012). It is argued that range
anxiety could be reduced by improving the charging infrastructures (Egbue & Long, 2012; Trip
et al., 2012) specially in the “charging desert” - areas that have minimum charging facilities.
However, with the solar cells feature that SEV has, SEV is not solely depending on its onboard
batteries and hence also the charging infrastructures. Instead, SEV could charge itself during
the day while driving or while being parked, which could extend its driving range and reduce
SEV’s charging frequency and time at the plug-in charging facility.

Moreover, SEV could be energy self-sufficient when it only drives a short range daily (Aptera
Motors, 2022; Lightyear, 2022b; Sono Motors, 2021). Lightyear 0, for example, could drive
1000+ km between two charging moments if the user drives around 50km per day in
Amsterdam during summer (Lightyear, 2022a). In this case, it takes about 20 days until the
user needs to recharge the car’s battery.

Furthermore, having the solar cells feature could reduce the charging hassle that often
experienced by the conventional EV users (Ahmadi, 2019; Alamsjah et al., 2021; Damayanti
et al., 2020), such as the possibility of having run out battery and/or unavailable charging
station nearby during the trip, having to always check in advance whether the travel routes and
destinations have charging facilities, and having to put extra time during long trips for
recharging. In other words, SEV’s solar cells feature makes SEV users become less dependent
to the charging facilities and therefore have more freedom in driving.

From economic point of view, driving an SEV is cheaper than other EVs (Cobbenhagen &
Hoefsloot, 2015b; Hediu, 2021), thanks to the solar panels installed on its roof (and body).
When the sun is shining, the SEV could generate free “fuel” by itself. If the SEV is driven
mostly during daytime in the area with abundant sun throughout the year, the SEV require less
operating cost compared to other BEVs. Moreover, from a bigger system perspective, mass
adoption of SEV could significantly reduce the system cost due to their less dependency on the
charging infrastructure. The Netherlands, for example, could save around €8 billion until 2050
on building less charging infrastructure if the passenger cars would be 100% SEV (Noteboom,
2021). Additionally, less dependency on charging infrastructure also means that higher
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penetration of SEV would reduce the potential electricity grid congestion, which is one of the
challenges of the high EV uptake (Gonzalez, 2015).
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Figure 15 Well-to-wheel efficiency comparison between various EVs (Cobbenhagen & Hoefsloot, 2015a)

Many research argued that EV adoption could boost the decarbonization, however, the source
of the electricity fed into the EV would ultimately define whether the EVs are really producing
zero emission (Suehiro & Purwanto, 2019). From the well-to-wheels perspective, any energy
used by the SEV that come from the solar energy is absolutely emission free. In other words,
SEV adaption gives immediate impact on decarbonization (Hediu, 2021). Moreover, as
illustrated by Figure 15, SEV has the highest well-to-wheel efficiency compared to other EVs
because the electricity used by the SEV’s electric motors go through less production and
distribution cycles (Cobbenhagen & Hoefsloot, 2015a).

Despite many advantages SEV could offer, SEV also has some downside. Hediu (2021) argued
that SEV price is more expensive compared to its conventional BEVs rival due to its solar
panels feature. However, it is proved untrue for Sion and Aptera case as they set their
purchasing price at €28,500 (305 km battery range) and $25,900 (250 miles/400 km battery
range) respectively (Aptera Motors, 2022; Sono Motors, 2021). Even though Lightyear 0 is
currently priced at €150,000 excluding taxes (Lightyear, 2021), however, Lightyear planned to
sell its later version, Lightyear Two, at €30,000 in 2025 (Gauthier, 2021). With these prices,
these SEV are actually quite competitive in the market.

Furthermore, Hediu argued that SEV is weather dependant (Hediu, 2021). Means, it could only
deliver its solar panels related advantages when the sun is shining. During rainy or cloudy day,
the energy generated from sun is significantly less. As the cars need to be parked with fully
exposure to the sun to maximize its electricity generation, it could be a limitation if there are
many trees or high buildings around the parking area. Moreover, it is argued that parking the
car in the sun could fade the car paint as well as damage the interior and the tires (New Roads,
2018). This led to common behaviour to park the car indoor or in the shade. Thus, a behaviour
change is needed for those who are planning to adopt the SEV.

Furthermore, Hediu (2021) argued that SEV might produce more pollution as it use more scarce
materials during its manufacturing, especially for its battery and solar panels. However, it is
probably untrue of it is seen from the full lifetime of the vehicle.

In the end, despite of its flaws, SEV is indeed providing many interesting advantages that
overcome many barriers that have been hindering the electrification and decarbonization of
passenger’s transport. With the urge to meet the net zero emissions goals globally, SEV could
be one of the solutions to significantly reduce the emissions in transport sector.
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3.3. Chapter Conclusion and Summary

This chapter is written to answer the first sub-research question: “How is solar electric
vehicles different than conventional electric vehicles?”. However, before answering this
question, the author looked at the disruptive innovation theory presented by Hardman et al.
(2013) to see whether SEV is actually a disruptive innovation. As elaborated in Section 2.1.,
Hardman et al. (2013) explain that there are several common characteristics that disruptive
innovations have: they emerged unexpectedly, they cost significantly more expensive, and have
less quality than the alternatives or existing solutions; they offer added values; and they initially
enter the market through the niche markets. If we look at SEVs and their characteristics, they
only comply with some of the disruptive innovations’ characteristics: they emerged
unexpectedly by offering interesting added values. The first edition of Lightyear’s SEV is
indeed expensive and targeted the high-end niche market, however, other SEV producers such
as Aptera Motors and Sono Motors are aiming at the mainstream market by offering affordable
SEVs. Moreover, SEVs quality could be seen less compared to the fossil-fueled vehicles in
terms of driving range, but most of them provide similar or more driving range than their EVs
competitors. Additionally, SEVs’ advantages and added values weigh off their disadvantages
as they could solve most of the major problems that EVs have. In the end, even though SEVs
do not comply with the whole disruptive innovations’ characteristics mentioned by Hardman
etal., however, SEVs’ advantages and added values have created certain strong points for SEVs
to disrupt the automotive markets with their innovations.

Four types of EVs are currently available in the market namely BEV, PHEV, HEV, and FCEV.
The differences between these EVs lie in the energy sources, drive systems, and the plug-in
facility, as illustrated in Figure 13. Compared to these EVs, SEV is very similar to BEV
technology. The only distinctive difference is that SEV has solar panels on its roof (and body),
as illustrated by Figure 14, which bring several interesting added values: it generates its own
“fuel” for free with well-to-wheels zero emission; it extends the car’s driving range; it makes
the car less dependent on the battery and the charging facilities; it could be energy self-
sufficient; it reduces charging frequency, time as well as the charging hassle; and it potentially
reduces the system cost due to the less charging facilities that need to be built to accommodate
EV mass adoption. On the other hand, SEV is weather dependent and might produce more
emissions during the extracting of its raw material and manufacturing of its major components
such as the battery and solar panels. However, SEV is still an interesting and promising low-
emission vehicle alternative because of its capability to solve most of the major drawbacks of
EVs that have been hindering the decarbonization of transportation.
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Chapter 4. Potential Strategies to Reach
Large Scale Diffusion

The purpose of Chapter 4 and Chapter 5 is to answer the second sub-research question: “Based
on the existing theories in the literature, how could the niche development barriers be
linked to the niche strategies so that a niche strategy that could circumvent several
barriers at once could be selected?” As explained previously in Section 2.4. and Section 2.5.,
the Ortt & Kamp’s TIS framework explained that niche strategy could be implemented to
overcome barriers that emerged due to combination of TIS building block and influencing
factor. However, Ortt & Kamp did not specify which niche strategy is best to overcome certain
diffusion barriers. Meanwhile, Ortt’s Ten Niche Strategies framework only proposed ten
generic strategies to overcome the barriers. Thus, a new framework called “Best Strategy
Framework” needs to be developed in the present work to enable the users/readers to choose a
strategy that could circumvent multiple barriers at the same time. To do this, the list of potential
strategies needs to be generated beforehand. Therefore, this chapter is elaborating the proses
of identifying the potential strategies that could be implemented to circumvent the potential
barriers that could hinder the large-scale commercialization. The results of this chapter will be
used as the basis to develop the “Best Strategy Framework™, which will be elaborated in the
next chapter.

To identify the potential strategies, literature search is conducted to go through various
academic literatures namely master’s thesis reports and journals. The literature search is
focused on potential strategies that could be implemented by the inventors or producers of an
innovation. Master’s thesis reports are chosen as the first sources because there have been many
thesis research conducted around Ortt’s framework (Ortt et al., 2013) - the earlier version of
Ortt & Kamp’s TIS framework, which could be valuable inputs for this research. In addition,
various journals are explored to get new insights on strategies that were implemented by
various successful innovators.

This chapter is structured as the following. Section 4.1. and Section 4.2. elaborates the
strategies identification from master’s thesis reports and journals respectively. Please note that
the results of analysis in Section 4.2 is build up from the results of the Section 4.1. In the end,
Section 4.3. summarizes the findings.

4.1. Potential Strategies Based on Master’s Thesis Reports

4.1.1. Step 1: Literature Search

To identify the potential strategies, a literature search is done in which the process is illustrated
by Figure 16. It is started by looking back to the results of the literature search that was
conducted earlier (see literature search step 2 in Section 1.4.1.). Back then, it was known that
various research has been done in the previous years to adapt or extend the barriers and
strategies framework to fit certain contexts. Among all that previous research, there were eight
literatures selected due to their relevance to this research. Thus, these literatures are prioritized
to be the basis to develop the best strategy conceptual model.

However, during the further review of these literatures, it was identified that Olsthoorn (2017)’s

research was conducted based on the research that was earlier done by Doe (2014) and Pratiwi
(2016). For this reason (exclusion criteria 1), Doe’s and Pratiwi’s research is not reviewed

29



further to optimize the time used for this research. Furthermore, exclusion criteria 2 is applied
to the remaining literature which unfortunately eliminate other four literatures. Additionally,
the author of the present work received a recommendation of two relevant literatures from her
supervisors. However, when exclusion criteria 2 is applied to these literatures, only one
literature is considered relevant. Thus, in the end, there are only three relevant literatures.

Relevant literatures
identified earlier (see

Author received

Chapter 1.4.1. literature rec't:(r’nmm:::i:: mz’rias?:es
search step 2) e ge
n=8 -
Exclusion Exclusion
criteria 1 criteria 2
Excluded =2 Excluded = 1

Relevant literatures left = 6 Relevant literatu

Exclusion
criteria 2

Excluded = 4

Relevant literatures left = 2

End result

n=3

res left = 1

Exclusion criteria 1:
Literature is used as the basis for the research
of other literature

Exclusion criteria 2:

Literature does not propose new possible niche
strategies, OR

The proposed niche strategies are not
addressed for the innovators, OR

The proposed niche strategies are used to
circumvent barriers that emerged from a single
factor instead of the combination of TIS building
block and influencing conditions

Figure 16 The process of the literature search conducted to identify the potential strategies based on adapted barriers and

strategies framework

The overview of the ten literatures is shown in Table 6 while the results of the literature review
on Schulz, Olsthoorn, and Van den Berg’s research is explained in the following subsections.

Table 6 List of reviewed master’s thesis reports to identify the potential strategies

Authors Year of Titles Original Adapted Contexts Framework Potential Barriers Links between Barriers and Potential Strategies
Publication Contexts Basis Strategies
Yvar in 't Veld 2020 Strategies for the diffusion of sustainable N/A
energy technologies in developing
countries
Jara Schulz 2019 Developing a conceptual model on General Radical 7 core factors  |Adapted the framework into 7 Links between barriers and Proposed 29 niche strategies
strategies overcoming barriers for the innovations |and 7 core factors and 8 il i ies are i
introduction of radical innovations in in general influencing factors
niches factors
2017 Assessing Influencing Factors During
Kartika Lestari Diffusion of a Radical Innovation: A Case
Study in Urban Farming The Netherlands
Rithwick 2017 Barriers and Strategies for Different N/A
o] Setups of
Energy Firms Operating in Developing
Countries
Developed
countries,
new high-
tech
products
Stefan 2017 Dutch cooling technology in the desert: A Dutch District 6 core factor  |Adapted the framework into 9 Links between barriers and Proposed 18 niche strategies
Olsthoorn market study on district cooling for Dutch companies  |cooling and 6 core factors and 10 are
based on niche strategies to factors
commercialise high-tech products factors
Lusi Pratiwi 2016 Barriers and Strategies for Transition to
Electric Vehicles in BRICS Countries: Case
Study of South Africa, India, and Brazil These literature are used as the basis for Olsthoorn's research (Exclusion criteria 1)
Matthew F.A. 2014 Niche strategy selection for kite-based
Doe Airborne Wind Energy
Vicky 2015 Developing a dynamic framework for the N/A
Bruinsma selection of niche strategies to introduce
new high-tech products
Mariah C.LK. 2021 The Diffusion of Maritime Autonomous N/A
Joukes Surface Ships
Nicole Jane 2017 Niche ies selection in RE- 6 core factor  |Adapted the framework into 10 (Links between barriers and Proposed 13 niche strategies
van den Berg countries: a case study on RE: i and 6 core factors and 10 i ies are i
influencing factors
factors
Exclusion criteria 1
_ Exclusion criteria 2
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4.1.2. Step 2: Identification

4.1.2.1. Literature 1: Developing a conceptual model on strategies overcoming barriers for the
introduction of radical innovations in niches by Jara Schulz

Schulz (2019) conducted intensive research to adapt the earlier version of barriers and
strategies framework to provide insights on new possible barriers and strategies. In the adapted
version of the framework, Schulz split the human and natural resources into two different
influencing conditions. The author of the present work agrees with this approach because the
lack of human and natural resources would influence the TIS building block differently, and
hence pose as different barriers. Therefore, different strategies might be required to circumvent
the barriers.

Table 7 Possible barriers based on the combination of TIS building blocks and influencing conditions (Schulz, 2019)

TIS Building Blocks
Product performance Complementary Network formation and Innovation-specific
and quality = o B ——— products and services coordination EmERT institutions
Knowledge and awareness of v v v v v v v
technology
K I nd f
g now qu& a awareness of v v v
= |application and market
g Human resources v v
® Natural resources v v
2 |Financial resources v v v v
S [Macro- i tegi
g acro-economic and strategic v v v
£ |aspects
Socio-cultural aspects v v v v
Accidents and events v v v

Agreed with Ortt et al. (2013), Schulz argued that not all combination of TIS building blocks
and influencing conditions are relevant as some influencing conditions do not influencing
certain building blocks. Therefore, Schulz identified the possible barriers as shown in Table 7.
Interestingly, Schulz thought that accident and events might not have a link to the product price
and production system, while in fact they do. Covid pandemic and the war in Ukraine, for
example, had significantly influence the price of various products in the market, as well as
slowing down the operation of various production systems of the affected areas. Another
striking insight from Table 7 is that there is no link identified between customers building
blocks and any of the resources. At the opposite, financial resources, for example, significantly
influencing customers’ decision on adopting an innovation.

Based on potential barriers identified in Table 7, Schulz investigated the possible niche
strategies, their link to the possible barriers, and the types of the niche strategy by conducted
literature research and case study. The research resulted to 29 possible niche strategies as
shown in Figure 25 in the Appendix A.1.1. In the present work, these findings are mapped to
the barriers and strategies matrix as shown by Table 8.
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Table 8 The barriers and strategies matrix based on Schulz findings

Niche Strategy No.

11

16

17

21

Influencing
Conditions

TIS Building
Blocks

Different
application

Technological
R&D

Pilot R&D

Pilot project

management

Market
research

Partnership

Finance

Direct
lobbying

Changing
behavior

Indirect
lobbying

Top-end

Leasing

Sharing
platform

Subsidy

Geographical

Hybridization

Adaptor

Stand-alone

Education

Restructuring

Buy one -
give one

Joining
regulation
agency

Campaign
funding

Knowledge and awareness of
technology

and of
application and market

Human resources

Natural resources

Financial resources

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

Product
performance
land quality

Knowledge and awareness of
technology

and of
application and market

Human resources

Natural resources

Financial resources

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

Product price

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Human resources

Natural resources

Production

Financial resources

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

V-

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Human resources

Natural resources

Financial resources

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

Y
products and

services

LSLN

$iS

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Human resources

Natural resources

Network
formation and

Financial resources

coordination

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events
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Niche Strategy No

10

1

17

21

23

27

Influencing
Conditions

TIS Building

Different
application

Technological
R&D

Pilot R&D

Pilot project

management

Market
research

knowledge
sharing

Redesign

Partnership

Direct
lobbying

Changing
behavior

Leasing

Sharing
platform

Subsidy

‘Geographical

Hybridization

Adaptor

Stand-alone

Restructuring

Buy one -
give one

Joining
regulation
agency

Campaign
funding

Knowledge and awareness of
technology

Knowledge and awareness of
and market

Human resources

Natural resources

Financial resources

Macro-economic and strategic
aspects

Socio-cultural aspects

Accidents and events

Customers

Knowledge and awareness of
technology

Knowledge and awareness of
application and market

Human resources

Natural resources

Financial resources

Macro-economic and strategic
aspects

Socio-cultural aspects

Innovation-
specific
institutions

Accidents and events

<

<

<
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4.1.2.2. Literature 2: Dutch cooling technology in the desert: A market study on district cooling
for Dutch companies based on niche strategies to commercialise high-tech products by Stefan

Olsthoorn

Olsthoorn (2017) conducted another research to adapt Ortt et al. (2013) framework to fit district
cooling context in the Netherlands by conducting literature review and interview with the
industry experts. In this research, Olsthoorn included literature that were written by Pratiwi
(2016) and Doe (2014) as the basis of his research as they have had done similar adaptation on
the framework despite their different contexts. Olsthoorn research resulted to a framework
consists of nine core factors and ten influencing factors by adding some new factors and
splitting some original factors, as elaborated in Table 47 in Appendix A.1.2. The definition of
each factor is explained in Table 48 in Appendix A.1.2.

Furthermore, Olsthoorn added/adapted several strategies to overcome the potential barriers.
The definition of these strategies is briefly explained in Appendix A.1.2., while the relationship
between the barriers and the strategies is explained in Table 49 in Appendix A.1.2. In the
present work, these findings are mapped to the barriers and strategies matrix as shown by Table
9.

From Olsthoorn findings, it is striking to see that “Innovativeness of the customers” and
“Financing aspects” are defined as new building blocks instead of as new influencing factors.
The author of the present work agrees that both the “Innovativeness of the customers” and
“Financing aspects” are important to have to enable the mass uptake of the innovation,
however, the author sees these more like factors that influencing the customers’ adoption
decision.
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Table 9 The barriers and strategies matrix based on Olsthoorn findings

iers due to the incomplete of:

Niche Str

Influencing
Conditions

TIS Building
Blocks

Adapted Top
niche

Subsidized

Redesign

Dedicated/
stand-alone

Hybridization
/ adaptor

Educate

Geographic

Lead user

Steppi

markets

Preparation

stone

References

Network
building

collaboration

Get Specified

Knowledge of technology

Natural resources, labors,
and skills

Knowledge of application

Socio-cultural business
aspects

Socio-cultural demand and
application aspects

Economic aspects

Accidents or events and
(perceived) risk and
uncertainty

Knowledge of the market

Foreign institutional aspects

Competition

New high-tech
product

Knowledge of technology

Natural resources, labors,
and skills

Knowledge of application

Socio-cultural business
aspects

Socio-cultural demand and
application aspects

Production

Economic aspects

Accidents or events and
(perceived) risk and
uncertainty

Knowledge of the market

Foreign institutional aspects

Competition

system

Knowledge of technology

Natural resources, labors,
and skills

Knowledge of application

Socio-cultural business
aspects

Socio-cultural demand and
application aspects

Economic aspects

Accidents or events and
(perceived) risk and
uncertainty

Knowledge of the market

Foreign institutional aspects

Competition

Complementary
products and
services
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due to the incomplete of:

Niche Str

Influencing
Conditions

TIS Building
Blocks

Adapted Top

Subsidized

Redesign

Dedicated/
stand-alone

Hybridization
/ adaptor

Educate

Geographic

Lead user

Explore
markets

Market
Preparation

Stepping-
stone

References

Network
building

Increase
collaboration

Get Specified

Knowledge of technology

Natural resources, labors,
and skills

Knowledge of application

Socio-cultural business
aspects

Socio-cultural demand and
application aspects

Economic aspects

Accidents or events and
(perceived) risk and
uncertainty

Knowledge of the market

Foreign institutional aspects

Competition

Suppliers
(network of
organization)

v

Knowledge of technology

Natural resources, labors,
and skills

Knowledge of application

Socio-cultural business
aspects

Socio-cultural demand and
application aspects

Economic aspects

Accidents or events and
(perceived) risk and
uncertainty

Knowledge of the market

Foreign institutional aspects

Competition

Customers

Knowledge of technology

Natural resources, labors,
and skills

Knowledge of application

Socio-cultural business
aspects

Socio-cultural demand and
application aspects

Economic aspects

Accidents or events and
(perceived) risk and
uncertainty

Knowledge of the market

Foreign institutional aspects

Competition

Domestic
institutional
aspects
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due to the i

lete of:

Niche S

Influencing
Conditions

TIS Building
Blocks

Adapted Top

Subsidized

Redesign

Dedicated/
stand-alone

Hybridization
/ adaptor

Educate

Geographic

Lead user

Explore
markets

Market
Preparation

Stepping-
stone

References

Network
building

collaboration

Get Specified

Knowledge of technology

Natural resources, labors,
and skills

Knowledge of application

Socio-cultural business
aspects

Socio-cultural demand and
application aspects

Economic aspects

Accidents or events and
(perceived) risk and
uncertainty

Knowledge of the market

Foreign institutional aspects

Competition

Foreign
institutional
aspects

Knowledge of technology

Natural resources, labors,
and skills

Knowledge of application

Socio-cultural business
aspects

Socio-cultural demand and
application aspects

Innovativeness of

the s

Economic aspects

Accidents or events and
(perceived) risk and
uncertainty

Knowledge of the market

Foreign institutional aspects

Competition

Knowledge of technology

Natural resources, labors,
and skills

Knowledge of application

Socio-cultural business
aspects

Socio-cultural demand and
application aspects

Economic aspects

Accidents or events and
(perceived) risk and
uncertainty

Knowledge of the market

Foreign institutional aspects

Competition

Financing aspects
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4.1.2.3. Literature 3: Niche strategies selection in developing countries: a case study on RE-
desalination by Nicole Jane van den Berg

Van den Berg (2017) conducted another research based on Ortt et al (2013)’s framework by
combining literature review, interviews, and case studies methodologies to adapt the original
framework to fit the RE desalination context in the developing countries. This research resulted
to a framework that consist of ten core factors and ten influencing factors by splitting some of
the original factors and adding a new influencing factor. The comparison between original and
adapted/new core and influencing factors is shown in Table 50 and Table 51 in Appendix A.1.3.
respectively, including the definition of the adapted and new factors. The author of the present
work, however, disagree with the splitting of some of the factors. Customers building block,
for example, is split into Customers market information, Customer knowledge, and Public
awareness. Even though, these three factors are important to have for the mass adoption,
however, the author of the present work sees these factors as the results of the Customers
building block when it is influenced by certain influencing factors, such as Knowledge and
awareness of the technology and Knowledge and awareness of the market and application.
Therefore, splitting the Customer building blocks makes them redundant.

To solve the potential barriers that came from the combination of these core factors and
influencing factors, Berg proposed thirteen niche strategies, by adding three new niche
strategies into Ortt’s existing ten niche strategies, namely (1) Generation of social network
strategy, (2) Participation strategy, and (3) Local strategy. Brief explanation of these newly
defined strategies is presented in Appendix A.1.3.

In the end, Van den Berg summarized the identified barriers as well as strategies that could

overcome the barriers as shown in Table 52 in Appendix A.1.3. In the present work, these
findings are mapped to the barriers and strategies matrix as shown in Table 10.
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Table 10 The barriers and strategies matrix based on Van den Berg findings

Barriers due to the incomplete of:

Niche Strategies

Influencing
Conditions

TIS Building
Blocks

Top niche

Redesign

Dedicated/
stand-alone

Hybridization
/ adaptor

Educate

Geographic

Explore
markets

Generation of
social

Participation

Local

Developers' knowledge

Appropriately- skilled labour

Natural resources

Knowledge of application

Cultural methods

Cultural norms and values

Market structure

Purchasing power

Accident or events

Physical/information access
& infrastructure

Relative
affordability

RSN

Developers' knowledge

Appropriately- skilled labour

Natural resources

Knowledge of application

Cultural methods

Cultural norms and values

Production

Market structure

Purchasing power

Accident or events

Physical/information access
& infrastructure

Developers' knowledge

Appropriately- skilled labour

Natural resources

Knowledge of application

Cultural methods

Cultural norms and values

Market structure

Purchasing power

Accident or events

Physical/information access
& infrastructure

Complementary
products and
services

NSNS
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Barriers due to the incomplete of:

Niche Strategies

Influencing
Conditions

TIS Building
Blocks

Top niche

Subsidized

Redesign

Dedicated/
stand-alone

Hybridization
/ adaptor

Educate

Geographic

Explore
markets

Generation of
social

Participation

Local

Developers' knowledge

Appropriately- skilled labour

Natural resources

Knowledge of application

Cultural methods

Cultural norms and values

Network of
'ganization

Market structure

Purchasing power

Accident or events

Physical/information access
& infrastructure

NiISNISES

ENENENESLNEN

Developers' knowledge

Appropriately- skilled labour

Natural resources

Knowledge of application

Cultural methods

Cultural norms and values

Market structure

Purchasing power

Accident or events

Physical/information access
& infrastructure

Customer market
information

NININIS

<idididiais

Developers' knowledge

Appropriately- skilled labour

Natural resources

Knowledge of application

Cultural methods

Cust:

Cultural norms and values

Market structure

Purchasing power

Accident or events

Physical/information access
& infrastructure

knowledge

NiINISIS

ESANENLNENEN

Developers' knowledge

Appropriately- skilled labour

Natural resources

Knowledge of application

Cultural methods

Cultural norms and values

Market structure

Purchasing power

Accident or events

Physical/information access
& infrastructure

Public awareness

ENANESEAN

Jiaididiaisg
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Barriers due to the incomplete of:

Niche Strategies

Influencing
Conditions

TIS Building
Blocks

Top niche

Redesign

Dedicated/
stand-alone

Hybridization
/ adaptor

Educate

Geographic

Lead user

Explore
markets

Generation of
social

Participation

Developers' knowledge

Appropriately- skilled labour

Natural resources

Knowledge of application

Cultural methods

Cultural norms and values

Market structure

Purchasing power

Accident or events

Physical/information access
& infrastructure

Standards and
support

ESENEN

NINININISIS

Developers' knowledge

Appropriately- skilled labour

Natural resources

Knowledge of application

Cultural methods

Cultural norms and values

Market structure

Purchasing power

Accident or events

Physical/information access
& infrastructure

Political system

<

NiINES

NININISNINES

Developers' knowledge

Appropriately- skilled labour

Natural resources

Knowledge of application

Cultural methods

Cultural norms and values

Market structure

Purchasing power

Accident or events

Physical/information access
& infrastructure

Legal system

<

ESENEN

NININISNISIS
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4.1.3. Step 3: Results

Based on the previous section, many new factors and strategies are identified by three different
researchers: Schulz (2019), Olsthoorn (2017), and Van den Berg (2017). However, many of
the factors and strategies are the same or similar to Ortt & Kamp’s factors, Ortt’s ten niche
strategies, or factors and strategies identified by other researchers. Therefore, an analysis is
conducted in the present work to list and go through all the identified factors and strategies, to
compare them against each other, and then to eliminate the similarities between them. The
detailed analysis and arguments are presented in Table 53, Table 54, and Table 55 in Appendix
A2.

This analysis resulted to the list of consolidated TIS building blocks, influencing factors, and
strategies as shown in Table 11, Table 12, and Table 13 respectively. The new or adapted
factors or strategies compared to the original framework are indicated by red texts.

Table 11 The list of consolidated TIS building blocks that were identified by Ortt & Kamp (2022) and various master thesis

literatures
No. TIS Bulding Blocks Identified by
1 (Product availability, performance, Ortt & Kamp (2022), Schulz (2019), Olsthoorn (2017)
and quality
2 |Product price Ortt & Kamp (2022), Schulz (2019), Van den Berg
(2017)
3 |Production system Ortt & Kamp (2022), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
4 |Complementary products and services |Ortt & Kamp (2022), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
5 |Network formation and coordination [Ortt & Kamp (2022), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
6 |Customers Ortt & Kamp (2022), Schulz (2018), Olsthoorn (2017)
7 |Innovation-specific institutions Ortt & Kamp (2022), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)

Table 12 The list of consolidated influencing factors that were identified by Ortt & Kamp (2022) and various master thesis

literatures
No.| (New/Adapted) Influencing Factors Identified by
1 [Knowledge and awareness of Ortt & Kamp (2022), Schulz (2019), Olsthoorn
technology (2017), Van den Berg (2017)
2 |Knowledge and awareness of Ortt & Kamp (2022)
application and market
3 |Competition Ortt & Kamp (2022), Olsthoorn (2017)
4 |Macro-economic and strategic Ortt & Kamp (2022), Schulz (2019), Olsthoorn
aspects (2017), Van den Berg (2017)
5 |Accidents and events Ortt & Kamp (2022), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
6 |Human resources Ortt & Kamp (2022), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
7 |Natural resources Ortt & Kamp (2022), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
8 |Financial resources Ortt & Kamp (2022), Schulz (2019)
9 |Socio-cultural aspects Ortt & Kamp (2022), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
10 |Institutional aspects and political Olsthoorn (2017)
system
11 |Physical/information access & Van den Berg (2017)
infrastructure
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Table 13 The list of consolidated strategies that were identified by Ortt et al. (2013) and various master thesis literatures

No. (New) Strategies Identified by
1 [Demo, experiment, and develop niche Ortt et al. (2013), Schulz (2019), Olsthoorn
strategy (2017), Van den Berg (2017)
2 |Top niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
3 |Subsidized niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
4 |Redesign niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
5 |Dedicated system or stand-alone niche Ortt et al. (2013), Schulz (2019), Olsthoorn
strategy (2017), Van den Berg (2017)
6 |[Hybridization or adaptor niche strategy Ortt et al. (2013) , Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
7 |Educate niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
8 |Geographic niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
9 |Lead user niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
10 |Explore multiple markets niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn
(2017), Van den Berg (2017)
11 [Technological R&D strategy Schulz (2019)
12 |Human resource management strategy Schulz (2019)
13 |Internal knowledge sharing strategy Schulz (2019)
14 |Partnership strategy Schulz (2019), Olsthoorn (2017)
15 |Finance sourcing strategy Schulz (2019)
16 |Lobbying strategy Schulz (2019), Olsthoorn (2017)
17 |Influencer marketing strategy Schulz (2019)
18 |Crowd-sourcing strategy Schulz (2019), Van den Berg (2017)
19 (Leasing strategy Schulz (2019)
20 |Sharing economy platform strategy Schulz (2019)
21 |Corporate restructuring strategy Schulz (2019)
22 |Buy one - give one strategy Schulz (2019)
23 |[Campaign funding strategy Schulz (2019)
24 |Stepping-stone strategy Olsthoorn (2017)
25 |Network building strategy Olsthoorn (2017), Van den Berg (2017)
26 |Get specified strategy Olsthoorn (2017)
27 |Local strategy Van den Berg (2017)
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4.2. Potential Strategies Based on Journals
4.2.1. Step 1: Literature Search

[Literature search on Google Scholar}

Search on title, abstract, and keywords

Search query 1: "business strategies
barriers mass adoption"
1,000

n=91

Search query 2: "strategies barriers Search query 3:
innovation system"

n = 3,400,000 n =175,000

innovation niche
market entry strategies"

) |

Search query 4: 't

strategies"

n=1

esla market entry J
6,900

Filtering criteria

Filtering criteria

lFihering criteria

Filtering criteria

Y

n=3

n=1 n=5

-

Filtering criteria:

- Sort the literatures based on their relevance
- Manual check on the titles of the first 40
articles. If the title seems relevant, further check

is conducted on the abstract, summary,
conclusion, tables, and figures

- Exclude duplicates from the previous search

queries

|

End results
n=12

Inclusion criteria:

- Full version of the article could be accessed

- Include a list of diffusion strategies that could
circumvent certain innovation development
barriers

- Focused on diffusion strategies that could be
implemented by the innovators

- Focused on technology based innovation and
socio-technical contexts around it

Figure 17 The process of the literature search conducted to identify the potential strategies based journals

To get new ideas of potential strategies that could be implemented to circumvent the innovation
development barriers, another literature search is conducted by looking at relevant literatures
in Google Scholar. As illustrated by Figure 17, first, the literatures are searched based on their
title, abstract, and keywords by using four different search queries. The results are then filtered
further by implementing the filtering and inclusion criteria. In the end, this literature search
process resulted to twelve most relevant articles, as listed in Table 14. The insights gained from
each literature are elaborated in the next subsection.

Table 14 List of relevant journals to identify potential strategies

Search Authors Year of Titles
Query Publication

SQ1 |Naoretal. 2015 Overcoming barriers to adoption of environmentally-friendly
innovations through design and strategy. Learning from the failure of
an electric vehicle infrastructure firm

SQ1 |Strupeit & Palm 2015 Overcoming barriers to renewable energy diffusion: business models
for customer-sited solar photovoltaics in Japan, Germany and the
United States

SQl |Igbal et al. 2021 Uptake and Adoption of Sustainable Energy Technologies: Prioritizing
Strategies to Overcome Barriers in the Construction Industry by Using
an Integrated AHP-TOPSIS Approach

SQ2 |Alam et al. 2010 Drivers, barriers, and strategies for impl ion of bl
energy technologies in rural areas in Bangladesh - An i
system analysis

SQ3 |Hardman et al. 2014 Changing the fate of Fuel Cell Vehicles: Can lessons be learnt from
Tesla Motors?

SQ3 |Montaguti et al. 2001 Entry strategy for radical product innovations: A conceptual model
and propositional inventory

SQ3 |Hardman et al. 2013 Disruptive innovations: The case for hydrogen fuel cells and battery
electric vehicles

SQ3 |Bart Kamp 2017 Competitive Strategies on behalf of International Niche Market
Leaders: Evidence from the Basque Country

SQ3 |Parrishetal. 2006 Niche market strategy for a mature marketplace

SQ4 |Thomas & Maine 2019 Market entry strategies for electric vehicle start-ups in the
automotive industry - Lessons from Tesla Motors

SQ4 |Stringham et al. 2015 Overcoming Barriers to Entry in an Established Industry: Tesla Motors

SQ4 |Sonali Sharma 2016 The Tesla Phenomena: A Business Strategy Report
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4.2.2. Step 2: Identification

4.2.2.1. Literature 1: Overcoming barriers to adoption of environmentally-friendly innovations
through design and strategy. Learning from the failure of an electric vehicle infrastructure
firm by Naor et al.

Naor et al. (2015) conducted semi-structured interviews, direct observation in the company,
and examination of various data sources to identify the strategies implemented by an EV
infrastructure company to solve the diffusion barriers. It was argued that there is relationship
between the sustainable innovations and the socio-technical aspects around them as illustrated
by Figure 18. Moreover, Naor et al. argued that diffusion barriers could be categorized into
two: functional and psychological barriers. Functional barriers are related to the way the
customers would use the innovative product, while psychological barriers are related to how
the innovative product is perceived by the customers.

Functional Psychological
Barriers Barriers
Usage, Risk, Value Image, Tradition
\ Consumer /
Barriers to

Adoption

Diffusion of
Environmentally
Friendly Innovations
Product/Service Organizational
- .
Innovations Strategies

[ \

Regulatory/ Government Partners .

- N Societal

Institutional Intervention and Behavior
Pressure Mechanisms Competitors

Figure 18 Socio-technical elements of sustainable innovations (Naor et al., 2015)

Furthermore, it is argued that to overcome the barriers, there are two types of strategies that
could be implemented: product/service innovations strategies and organizational strategies.
Product/service innovations strategies aimed to overcome the product-related barriers by
providing or developing complementary products and services, while organizational strategies
aimed to enhance the diffusion of the product in the society. Table 15 and Table 16 shown the
summary of the identified functional and psychological barriers, as well as the strategies
implemented to overcome them.

The insights gained from the identification and categorization of the barriers confirm the
importance of seeing the innovation from a bigger perspective, such as the TIS perspective.
Naor et al. findings confirm that to enable innovation to be mass adopted, the innovators should
not focus only on the technical issues, but also on the other aspects around it. Moreover,
circumventing product-related barriers do not necessarily enough to make the innovation
adopted on a large scale. Additional strategies are needed to make sure that the innovation is
diffused in the market.
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Table 15 Identified functional barriers and strategies implemented to overcome them - insights from an EV infrastructure

company (Naor et al., 2015)

Product/service innovation

Diffusion strategy

Functional
barriers

Usage (performance): EV range is limited to 150 miles
Battery-switching stations to extend range

Connectivity to smart grid

Usage (convenience)

Deployment of charging and switching station infrastructure
country wide

Switching process takes about two minutes

Switching process is automatic

Value (cost)

EVs have low maintenance costs due to lack of oil filters, belts,
and pumps

Risk (performance): battery depletion

Intelligent Transportation System on board vehicle manages
energy level automatically

Risk (safely)

Waterproof batteries and charging cables

Usage (knowledge): public lack technical knowledge about both
infrastructure and EV functionality

Disseminate knowledge and raise public awareness through both
the Taxi Project in Tokyo, Japan, and the visitor centers in Israel
and Denmark. Provide information to public about available
infrastructure, charging time, EV performance, usage, and safety
Value (cost): battery cost causes EV to be too expensive

Establish a leasing model (separating purchase of car from battery)
with various options for mileage subscription

Value (cost)

Entry in international markets to create economies of scale and
eventually lower price of both infrastructure and EVs

Value (alternatives): performance-to-price of EV is lower compared
to ICE

Launch a family type EV sedan with similar specifications and
competitive price to incumbent sedans

Cord is locked to the station for charging

2V has artificial noise to alert pedestrians

¢ (system failure): grid overload

System integration control center prioritizes the EV fleet based
on customer profile

Charging is managed discontinuously in pulses to diminish load

Table 16 Identified psychological barriers and strategies implemented to overcome them - insights from an EV
infrastructure company (Naor et al., 2015)

Product/service innovation Diffusion strategy

Image: misconception that EVs are not for mainstream customers
Initial family sedan launched is similar to ICE Renault Fluence and
targets corporate fleets and private customers

Image: limited offerings of EVs types in future multiple types of
EVs to be launched targeting different niches such as ultra-
compact, van and sport cars

Tradition: stopping at gas stations for refueling and
refreshing during trips

Switching stations for EVs built at Dor Alon’s existing gas
stations locations

Tradition: process of using nozzle for gas tank refilling

The process of connecting a cord from EV to charging station
emulates gas tank refilling

Tradition (design): EVs appearance is too different in public’s
eve due to large battery and many cords

EV design similar to comparable ICE. The battery is flat

and located beneath the vehicle

Psychological
barriers

4.2.2.2. Literature 2: Overcoming barriers to renewable energy diffusion: business models for
customer-sited solar photovoltaics in Japan, Germany and the United States by Strupeit &
Palm

Strupeit & Palm (2015) conducted research to compare approaches taken by several solar PV
producers in Germany, Japan, and the United States to overcome various barriers they faced in
diffusing their residential PV to the market. These countries were chosen not only because they
have the significant experience in PV diffusion, but also because the total PV installed in these
countries accounted for 45% of the global installed PV capacity. Additionally, Strupeit & Palm
argued that these countries have developed distinguishing organizational approaches that could
be interesting to be analyzed and learned from. The research was conducted by using an
analytical framework called business model morphology by identifying the contextual
conditions of each case from available literatures such as research reports, standards,
legislation, academic literatures, solar PV companies’ websites, trade journals, etc. In the end,
the identified barriers and strategies are concluded, as shown in Table 17.

Interestingly, from Table 17, it could be seen that different approaches and strategies were
implemented by those three countries, with only minor overlap between them. It explains the
fact that different geographical areas might have different socio-economic backgrounds that
make a successful approach in an area might not be the right approach at other areas. Therefore,
the innovators might need to do a proper market research if they are aiming to penetrate other
market in other geographical areas.
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Table 17 Identified barriers and strategies implemented to overcome them — insights from PV deployment by various solar
PV producers in the US, Japan, and Germany (Strupeit & Palm, 2015)

us Japan Germany
Overcoming consumer inertia - Advertising - Cross-selling (with homes) - Existing sales channels

- Existing sales channels - Non-commercial intermediates

- Peer-effects
Reduction of customer transaction cost, - Result-oriented contracting - Mass-customised turnkey products - Advisory support to customers
risk and uncertainty - Performance warranties - Advisory support to customers - Turnkey products
- Transactions cost - Extended warranties & service contracts - Extended product warranties
transferred to firm - Brand and credibility of housing - Product and installer certification
manufacturer and PV component suppliers - Solar PV insurance

- Optional maintenance contracts
- High accessibility to local, trusted

installer firm
Financing - No customer upfront cost - Cross-financing with housing mortgage - Advisory support on dedicated
- Pay-per-use - Private finance initiative (Ichijo Co., Ltd.) soft loan programme

- Advisory support on public support schemes

4.2.2.3. Literature 3: Uptake and Adoption of Sustainable Energy Technologies: Prioritizing
Strategies to Overcome Barriers in the Construction Industry by Using an Integrated AHP-
TOPSIS Approach by Igbal et al.

Igbal et al. (2021) identified the adoption barriers and strategies of sustainable energy
technologies in the construction industry in Pakistan by conducting comprehensive literature
review. The list of the potential barriers and strategies as well as the brief explanation about
the strategies are presented in Table 56 and Table 57 respectively in Appendix A.3.
Furthermore, these barriers and strategies are then weighted by using fuzzy analytical hierarchy
process (FAHP) and then ranked by using fuzzy technique for order performance (F-TOPSIS)
methodology to define the most critical barriers and strategies. The results of the research
suggested that the governmental and economic barriers are the most critical ones that could
block the SET adoption in Pakistan. For that, several policies recommendation were formulated
to overcome the barriers, as illustrated by Figure 19.

/ \ Policy 1: SETs adoption encouragement by
. concerned environmental protection
Governmental barriers authority (EPA)

» Lack of subsidies and funds

Lack of government support Policy 2: government and construction
industry needs to be Learned from energy

policies of developing economies

>

» Lack of promotional campaigns
by government

>

Lack of R&D from
governmental institutes Policy 3: government should Provide funds
regarding SETs adoption to enhance R&D in educational institutes

» Lack of interest from
government to develop rules : » :
Policy 4: Providing proper education and

and regulations knowledge related with SETs adoption in
construction projects

Policy 5: Developing SETs policies and

ensuring their imposition
Gconomic barriers \

Uncertain profits and long
payback period

High initial investment on the
adoptlgn O.f,SETS teChn(?IOgles Policy 7: Encouraging local industry to
Unavailability of financial develop SETs

schemes

Lack of resources

Unstable economic environment

J

Figure 19 Most critical barriers and strategies of sustainable energy technologies in the construction industry in Pakistan
(Igbal et al., 2021)
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These policies recommendation may not seem relevant for this research as we are looking for
potential strategies that could be implemented by the innovators. However, these policies could
be rephrased into strategies that that could be implemented by the innovators. The rephrasing
of these policies into strategies is be done in the analysis step as explained in Appendix A.4.

4.2.2.4. Literature 4: Drivers, barriers, and strategies for implementation of renewable energy
technologies in rural areas in Bangladesh - An innovation system analysis by Alam et al.

Alam et al. (2010) conducted research to identify the drivers, barriers, and strategies of
renewable energy technologies (RET) adoption in rural areas in Bangladesh, by combining the
innovation system analysis and the appropriate technology analysis. The analysis includes not
only reviews on the policy and institutional settings, but also reviews on the latest status of the
RET projects and lesson learned from those project implementation from the perspective of
different organizations. The result of the research is summarized in Table 18.

Table 18 Identified barriers and strategies of renewable energy technologies adoption in rural areas in Bangladesh.
Information extracted from (Alam et al., 2010)

Drivers/Barriers Identified Explanation of Identified Drivers/Barriers Strategies Identified
by Alam et al. by Alam et al.
Local implementation Taking the local contexts into consideration when Making the technology accepted easily by local level of knowledge;
context implementing a technology. Local contexts here could be, for |providing training programs for local people to get familiar with the

example, involving local stakeholders' as early as possible to  |new technology; providing technology that is affordable for local
understand their needs and values, addressing local knowledge |people; providing technology that could bring extra income for local

and expertise, addressing local financial viability people; collaboration with local stakeholders
Knowledge and skills Public awareness of the technologies as well as the knowledge | Awareness program (fairs, exhibitions, posters, etc); training
on costs and benefits of the technologies programs; generation of new knowledge such as R&D on suitable

technologies for certain area by taking into account its local
contexts (locally available materials and knowledge)

Market and financial Investment costs as well as supportive financing mechanisms |Providing supportive financial mechanisms and institutions such as
mechanisms by providing microcredits mechanisms to make it more affordable
or fee-for-service mechanism; government act as a demand side
actor by using the technologies in a big scale to increase the
market, economics of scale, and to raise the public awareness

Supportive institutions Supportive policies and regulations should be established and |Developing local level institutions to implement and manage local
unfavorable policies and regulations should also be removed. |based RET implementation programs as well as to interact better
Lengthy administration processes, for example, process for with local stakeholders.

project approval could be a barrier for technology adoption.

4.2.2.5. Literature 5: Changing the fate of Fuel Cell Vehicles: Can lessons be learnt from Tesla
Motors? by Hardman et al.

Hardman et al. (2014) conducted a historical case study to identify barriers and market entry
strategy implemented by Tesla Motors. Various data sources were collected in this research.
The main data source came from Tesla’s financial reports, video footage of its annual
shareholders meetings, as well as Tesla’s press releases. The purpose of this research is to see
how Tesla’s expensive automotive technology could managed to penetrate the market through
high-end encroachment. As Tesla Motors is perceived as a successful disruptive innovator,
Hardman et al. argued that their market entry strategy could be implemented to other expensive
disruptive innovations such as Fuel Cell Vehicles (FCVs). Interestingly, Lightyear’s SEV is
currently also an expensive disruptive innovation. Therefore, the insights from this research
could also be useful for Lightyear.

The identified barriers and strategies are shown in Table 19 and Table 20 respectively.
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Table 19 Identified barriers of Tesla’s BEV adoption (Hardman et al., 2014)

Barriers Identified Explanation of Identified Barriers
by Hardman et al.
Expensive price and long payback times Even though BEV is framed as a potential fuel savings, however BEV prices are
considered too high that lead to unacceptably long payback period
Limited driving range BEV driving range is perceived limited even though most of the customers often travel
within the range of the BEV. Longer driving range is usually needed on a monthly or
annually basis

Lower performance of core & ancillary Compared to ICE incumbents, the BEV still has many lower performance of its core &
attributes ancillary attributes
Customer negative perceptions The customers set their perceptions towards BEV based on the previously existing BEV. As

the BEV technologies developed rapidly, unfortunately, the customers perceptions do not
shifted as rapid as the technologies development

Price vs performance For BEV, cost reduction is less important compared to improvement of the performance.
The cost could still be high and accepted by the customers as long as it has an exceptional
performance

Table 20 Identified strategies of Tesla’s BEV adoption (Hardman et al., 2014)

Strategies Identified
by Hardman et al.
Market positioning: target a market in which the product could excel in performance, promote
reduction of running costs, and in the end provide a shorter payback period

Develop a new (and better) network of infrastructure that could overcome current
performance flaws, for example by developing super charger infrastructure

Organize events that could show off the current performance of the BEV, for example, by
carry out a coast-to-coast road trip to prove that a long distance driving is possible with the
current product or technology

Sell the product via its own sales channels to prevent misinformation towards the product, as
well as to minimize the margins so that the product price could be more competitive

4.2.2.6. Literature 6: Entry strategy for radical product innovations: A conceptual model and
propositional inventory by Montaguti et al.

- R
Entry Strategy *Awareness

« Penetration strategy
« Compatibility *Willingness to pay

>
* Preannouncing
« External Routes to cAvailahils

Market / e

Figure 20 Conceptual model of differential effectiveness of market entry strategies (Montaguti et al., 2001)

As illustrated by Figure 20, Montaguti et al. (2001) argued that there are four market entry
strategies that could be implemented by firms to boost its rapid adoption and to shorten the
market introduction phase. Each of the strategy is briefly explained in the following.
1. Penetration strategy: implementing aggressive pricing as well as putting a big
resource for advertising, marketing, and sales force to draw mass attention. This
strategy is argued to be good to create maximum awareness towards the innovation
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which then could stimulate demand, as well as to boost the company’s learning curve,
and to discourage competitors.

2. Compatibility: making the innovative product compatible with the existing
technologies to enable the product to access a larger network such as infrastructure, to
make the product more familiar to the customers, to eliminate perceived uncertainties
compared to the existing technologies, and to increase customers’ perspective towards
the product which will influence their willingness to pay.

3. Preannouncing: spreading the information about the innovation in advance before the
product launch. This strategy could help to increase customers awareness, to eliminate
uncertainty, to reduce uncertainties and misinformation about the product, and to
increase willingness to pay.

4. External route to market: forming marketing alliances to overcome the company’s
lack of competencies and resources to rapidly commercialize the innovation. It is called
external route because the company should expand its cooperation with other
manufacturers or companies to introduce the product to the market instead of only
relying to its own salesforce. Marketing alliances could be established, for example,
with companies who provide the complementary products and services for the new
innovation.

Furthermore, Montaguti et al. argued that the effectiveness of these strategies is influenced by
various factors (see black boxes in Figure 20) that could influence customers awareness of the
product, their willingness to pay, and the availability of the product, which in the end, would
define the amount of “takeoff” time. Takeoff time here defined as the time needed by an
innovation since its launch to get its mass acceptance. As shown in Table 21, the influencing
factors could positively or negatively influence the effectiveness of the market entry strategy.
Therefore, to reduce the takeoff time, the right combination of market entry strategy and
supportive factors should be considered.

Table 21 The relationship between the market entry strategies and the factors that influencing their effectiveness (Montaguti
etal., 2001)

Proposition Impact on effectiveness of entry strategy

Penetration strategy Product compatibility Preannouncing External route to market

Technology characteristics
Network externalities Proposition 1 + + + +
Appropriability Proposition 2 + + - +

Competitive environment
Industry concentration Proposition 3 N + - -
Level of incumbency Proposition 4 + + - -

Firm-specific factors
Reputation Proposition 5 + — + -
Order of entry Proposition 6 - - - -

# No proposition provided.

Compared to Ortt & Kamp’s TIS framework (2022), Montaguti et al.’s conceptual model
consists of similar elements: factors needed by an innovation to be mass adopted, and strategies
that could help the factors to really achieve the mass adoption. Interestingly, Montaguti et al.
added the “influencing factors” as factors that could influence the effectiveness of the strategy,
which is not considered in the TIS framework. The author of the present work strongly agrees
with the importance of these influencing factors to maximize the change of success of the large-
scale diffusion. Therefore, this insight is included in the recommendation for future research
(see Section 8.6.).
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4.2.2.7. Literature 7: Disruptive innovations: The case for hydrogen fuel cells and battery
electric vehicles by Hardman et al.

Hardman et al. (2013) argued that society’s state of lock-in could pose a major barrier for a
disruptive innovation. In their research, Hardman et al. analyzed how the fuel cell vehicle had
difficulty to penetrate the market as the existing petrol and diesel vehicles have been locked-in
for decades in the society. The lock-in could be caused by various factors such as the economics
of scale of existing technologies that is difficult to compete by a newly launched innovation,
the learning difficulties experienced by the customers that hinder them to adopt the new
technologies, or the network effect of the established incumbents that makes them more
resilient to a small change.

Therefore, Hardman et al. argued that the lock-in issue could be overcome by several ways,
such as:
1. Providing added value that could solve the problems that the incumbents failed to
fulfill
2. The present of regulation, either the regulation that support the innovations or
regulation that discourage the incumbent technologies
3. Achieved or expected cost breakthrough strategy. Achieved cost breakthrough
strategy means the innovation could now be sold with competitive price, while expected
cost breakthrough strategy means that the innovation is expected to be competitive in
the near future. Thus, the expected cost breakthrough strategy sells the innovation with
reduced price in the beginning until profitability is achieved.
4. Changes in tastes or customers’ preferences could bridge the switching from the
incumbent technologies into the new technologies
5. The presence of niche markets could protect the innovative product from the
competition which then would give more time for the innovation to break through the
lock-in created by the incumbents
6. Support from the scientific community is important not only to support the
development of the new technologies, but also to discourage the existing technologies
that have, for example, negative impacts to the environment

Similar to FCEV, SEV is also a disruptive innovation. Therefore, the above explained lock-in
phenomena are also valid for SEV case. Hence, the author of the present work is confident that
above mentioned strategies are relevant to circumvent SEV’s lock in issues.

4.2.2.8. Literature 8: Competitive Strategies on behalf of International Niche Market Leaders:
Evidence from the Basque Country by Bart Kamp
Kamp (2017) conducted research to identify strategies implemented by various Spanish
companies that successfully made them international niche market leaders. The research
concluded that several common strategies were perceived to play a big role to the success, such
as:
1. (Light) diversification of products and services as well as extension of the currently
successful markets into adjacent markets could help to increase the size of the market
2. Continuously looking at new geo-economic market opportunities
Lead users could bring not only positive influence on company’s development skills,
but also positive word-of-mouth effects to the broader audience as they act as reference
buyers and could create new market trends
4. Being the first mover to benefit from the blue ocean strategy and to set the standard
of the new product-market combination

(98]
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5. Being a specialist in a specific niche market to take the opportunities to gain
hegemonic power in highly oligopolies or quasi-monopolistic markets

4.2.2.9. Literature 9: Niche market strateqgy for a mature marketplace by Parrish et al.

Parrish et al. (2006) conducted qualitative research on eight market leaders in clothing and
textile sector in the USA to identify how they implement and maintain their successful niche
market strategy. The research was done by interviewing the representative executives as well
as completing online questionnaire. Even though Parrish et al. did not suggest a list of potential
niche strategies in their report, however, they identified various factors that could influence the
success of niche strategies, which categorized into two groups: niche market success factors
and niche product success factors, as explained in the following.

To make a successful niche market strategy, three factors are important: customer base, market
research, and differentiate factors. Having loyal customers as customer base is proven
important for a company to survive from the market competition as these customers do not
sway easily by another new product or technology. Moreover, knowledge of the customers is
important to know what they want and need. Additionally, a company could reach and maintain
its position in the market only if it knows the market better than its competitors. Therefore, a
good market research is needed to gain this knowledge. Furthermore, it is important for the
company to differentiate itself with others, for example, by providing specific services to make
the company superior to others. Specific services could be a good customer service, easy
product returning procedure, quick lead times, etc.

From a product perspective, to make a successful niche product, four factors are important:
specialized product, marketing, brand image, and differentiate factors. Offering a specialized
product that could meet customers’ needs in certain segments of the market is important to
make it appealing and to gain adoption. Marketing is not only good to boost the customers
awareness of the product, but also could help to build emotional and intrinsic differentiation
when the product is perceived not unique enough. Additionally, strong brand image could
maintain and even extend the loyal customer base, as well as to strengthen company’s
differentiation. Lastly, providing some differentiate factors that are not offered by the
competitors such as better quality, new technology, or innovation could define a successful
niche product.

Based on above elaboration, interesting to see that Parrish et al.’s factors categorization is in
line to Naor et al. (2015)’ strategies categorization (see Section 4.2.2.1.), in which both
categorizations are based on product perspective and organizational/market perspective. These
insights confirm the importance of looking at the innovation from a bigger perspective than
only looking at the technology itself.

4.2.2.10. Literature 10: Market entry strategies for electric vehicle start-ups in the automotive
industry - Lessons from Tesla Motors by Thomas & Maine

Thomas & Maine (2019) conducted case study research to examine Tesla’s market entry
strategies based on various data such as Tesla’s company documents, publicly available
information (Tesla’s interviews and presentations), and government data. The purpose of the
research is to identify strategies implemented by Tesla that have made Tesla a start-up that
successfully penetrate the well-established automotive industry. Based on the research, several
Tesla’s strong points were identified that made Tesla successful: exceptional performances
(acceleration and range), technology and production competencies, and customers linkages.
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It was discovered that Tesla entered the market by offering its exceptional BEV performance
called the Roadster by targeting the high-end buyers. The Roadster was comparable to other
high-end luxury cars namely Ferrari, Lamborghini, or Bugatti that priced more than a million
dollars while the Roadster was priced around US$110,000. Moreover, Tesla was able to
provide its BEV with a much longer range compared to its competitors which answered one of
the biggest concerns towards BEV. Based on data collected by Thomas & Maine, up to 2015
most of the competitors could only provide maximum 127 miles of range with their fully
charged battery while Tesla has been providing its BEVs that could go beyond 200 miles since
2008. With these exceptional performances, Tesla eventually spread down the market to reach
the mainstream market.

As the automotive incumbents are constrained by their existing technology and production
competencies, they become inflexible in their design choices. Even the existing market leaders
are very advance with their ICE technologies, however, when the EV era emerged, the existing
market leaders have very limited time and resources to adopt to the disruption. At the other
side, it brought an advantage for Tesla. As Tesla was not locked-in to certain existing
technologies, it had more flexibility to set its own unique design, company culture, production,
and sales competencies.

Lastly, Tesla boldly build its own sales channels to commercialize its product instead of doing
it conventionally such as selling the products through automotive dealers. Tesla argued that
selling its cars through automotive dealers might limit its access to the customers, while direct
sales could provide better educative information about the product to the customers. Tesla also
utilized internet for its direct sales as well as using mobile retail store in regions where retail
outlets were not available yet.

Compared to Tesla’s case, the author of the present work argued that Lightyear is now dealing
with the same situations as Tesla years ago, in many ways. As explained in Section 1.1.2.,
Lightyear’s SEV has exceptional performance, expensive price, and now targeting the high-
end buyers. As Tesla is now considered to be successful in driving the change, lesson learned
from this case could be very beneficial for Lightyear.

4.2.2.11. Literature 11: Overcoming Barriers to Entry in an Established Industry: Tesla Motors
by Stringham et al.

Table 22 Identified barriers and strategies of Tesla (Stringham et al., 2015)

Barriers Identified Strategies Identified Explanation of Identified Strategies

by Stringham et al. by Stringham et al.
High product price and long Forming partnerships; leveraging other firms' capital; Quickly bringing products to market through partnerships could shorten
learning curves quickly bringing products to market the learning curves. It could then make the economies of scale be reached|

quicker and product price could be lowered faster

Lack of network externalities (a Owning and subsidizing parts of the network; providing In the beginning, Tesla created Destination Charging Program by

network effect in which the value |certain parts of customer experience for free; providing all [subsidizing the installation of charging facilities at various hotels, resorts,
of a product is higher when the patents for free to public domain and restaurant, as well as developing its own fast charging network.
number of users increasing) Moreover, Tesla provide the electricity from these charging stations for
free for its customers. Additionally, Tesla opened up its patents to public
to encourage other companies to enter the market.

Stringham et al. (2015) conducted similar case study towards Tesla to identify major barriers
faced by Tesla and strategies implemented to overcome them that is summarized by Table 22.
It is striking to see how much efforts Tesla put into the market to open the window opportunity
for itself. Tesla strategies to overcome the lack of network externalities might have seen as a
brave (read: crazy) investment decision back then due to the big investment needed, the
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uncertainties on how the market would develop, and the risk that the investment would not be
paid off. However, with its perseverance, Tesla in the end manage to break through the old

regime of ICE.
Learning from Tesla’s success story, Stringham et al. advised several entrepreneurship tips, as
the following.
1. Market is changing, so just do not follow trends. Innovation could be beneficial for
society, as well as profitable for business as it could profit from a new market
2. Good ideas do not necessarily economically achievable. Thus, focus only on
economically achievable ideas
3. Starting small has lower risks than starting big at once
4. Listen to the customers and their negative feedback
5. Use feedback loop to iterate, improve the design, bring it to the market, and repeat
6. Learn by doing and be flexible for any changes. Sometimes, it is fine to change direction
when necessary
7. “Do not reinvent the wheels”, instead work with existing industries, do not build
everything in house
8. Enhance the total product experience by accommodating and subsidizing the

9.

complementary products and services
Expand the network externalities to increase the value of the product

10. Scale up to improve the network externalities, learning curves, and product costs
11. Stay innovative and adopt to the changing market to stay competitive

4.2.2.12. Literature 12: The Tesla Phenomena: A Business Strategy Report by Sonali Sharma
Sonali (2016) wrote a comprehensive business strategy report on Tesla, in which he elaborated
various strategies implemented as well as strong points poses by Tesla that has brought Tesla
to success. The findings are summarized in the following.

1.

AN

Commitment to provide excellence service despite being unprofitable. One example of
this commitment is shown by Tesla effort on developing super charger networks and
battery swap stations as well as allowing the customers to charge their cars for free at
these charging facilities

Successful high-end disruption innovation approach that is the opposite of the classic
disruptive innovation theory

Blue ocean innovation strategy by creating innovative products and services that
creating a new demand in the market, instead of the red ocean approach in which EVs
were known as low speed and not reliable cars

Open innovation philosophy by open sourcing their patents instead of protecting their
intellectual property

Focus on building network externalities by providing massive charging infrastructure
Crowd sourcing, collaborating, and building alliances to innovate better

Creating competition to build network externalities even further to strengthen its
competition against ICE vehicles

Focus on architectural innovation by building the car from scratch but outsourcing the
necessary parts. With the architectural innovation, even though Tesla open source its
patents, still the competitors have difficulty to imitate Tesla’s design as the competitors
have been locked-in into their existing systems

Furthermore, based on his analysis, Sonali also provides strategy recommendation for Tesla
based on Tesla’s latest business development and situation. The recommendation is as the
following, in order of priority.
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First, it was advised that Tesla should put all its efforts on its Model 3 production. This
recommendation was given as Tesla received 373,000 orders but had difficulty to deliver them
in time due to its low production rate at that moment. To solve this, Sonali advised Tesla to
rise fund, expand the production facilities, provide trainings for the production line workers,
hire experts, and outsource the battery production.

Second, it was advised that Tesla should evaluate its business model to increase revenue and
profit. This recommendation was intended to address Tesla’s direct sales strategy that is
perceived to be effective at the first move to enter the market, but no longer effective if Tesla
is aiming at global market. Therefore, collaboration with the right partners and combined it
with necessary trainings would help Tesla to penetrate new markets. Another issue is Tesla’s
unprofitable business strategy despite its market expansion. This could be solved by selling the
products aggressively, not only limited to the cars, but also the powertrain as well as the EV
tools.

Third, it was advised that Tesla needs a more comprehensive marketing strategy to put Tesla
at a better market position and to boost the sales of other products. Several strategies are
proposed to overcome this barrier:

1. Market penetration strategy by focusing the business development of existing products
in the existing markets and implementing aggressive marketing such as offering
different pricing, innovating the promotional campaigns, and increasing the distribution
networks. The example is to promote Model S, powertrain, and EV tools in the existing
USA and European markets

2. Product development strategy by focusing the business development of new products
in the existing markets. The example is to introduce Powerwall into the existing USA
and European markets

3. Market development strategy by focusing the business development of existing
products in the new market such as India and China, complemented by educating
advertisements to gain customers awareness and to create products’ status value

4. Market/product diversification strategy by focusing the business development on the
emerging economies. It could be done by focusing the advertising to create brand
awareness and good image, for example promoting Powerwall in developing countries
as electricity backup to solve high power outage.

Four, it was advised that Tesla should put more R&D into their battery to reduce cost and
increase profit. Lastly, it was advised that Tesla should create an exclusive marketing and sales
plan for its Powerwall as it is perceived as an amazing product that could address power outage
problems in the developing countries.

4.2.3. Step 3: Results

Based on the previous sub-sections, many new strategies are identified from the literature.
However, many of them are the same or similar to the strategies that were identified in Chapter
4.2. Therefore, in the present work, an analysis is done to eliminate the similarities by listing
the newly identified strategies, comparing them with previously identified strategies, and then
comparing them with other newly identified strategies. The detailed analysis and arguments
are presented in Table 58 in Appendix A.4. This analysis resulted to the final list of
consolidated strategies as shown by Table 23. The newly identified strategies are indicated by
red texts.

55



Table 23 The list of consolidated strategies that were identified by Ortt et al. (2013), various master thesis literatures, and

Jjournals
No. (New) Strategies Identified by
1 |Demo, experiment, and develop niche Ortt et al. (2013), Schulz (2019), Olsthoorn (2017), Van den Berg (2017),
strategy Hardman et al. (2014), Stringham et al. (2015)
2 |Top niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn (2017), Van den Berg (2017),
Sonali (2016)
3 |Subsidized niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn (2017), Van den Berg (2017)
4 |Redesign niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn (2017), Van den Berg (2017),
Naor et al. (2015)
5 |Dedicated system or stand-alone niche Ortt et al. (2013), Schulz (2019), Olsthoorn (2017), Van den Berg (2017)
strategy
6 |Hybridization or adaptor niche strategy Ortt et al. (2013) , Schulz (2019), Olsthoorn (2017), Van den Berg (2017),
Naor et al. (2015), Montaguti et al. (2001)
7 |Educate niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn (2017), Van den Berg (2017),
Naor et al. (2015), Strupeit & Palm (2015), Igbal et al. (2021), Alam et al.
(2010)
8 |Geographic niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn (2017), Van den Berg (2017)
9 [Lead user niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn (2017), Van den Berg (2017),
Kamp (2017)
10 |Explore multiple markets niche strategy Ortt et al. (2013), Schulz (2019), Olsthoorn (2017), Van den Berg (2017),
Naor et al. (2015), Kamp (2017), Sonali (2016)
11 |Technological R&D strategy Schulz (2019), Stringham et al. (2015), Sonali (2016)
12 |Human resource management strategy Schulz (2019), Sonali (2016)
13 |Internal knowledge sharing strategy Schulz (2019)
14 |Partnership strategy Schulz (2019), Olsthoorn (2017), Strupeit & Palm (2015), Montaguti et al.
(2001), Hardman et al. (2013), Stringham et al. (2015), Sonali (2016)
15 |Finance sourcing strategy Schulz (2019), Sonali (2016)
16 |Lobbying strategy Schulz (2019), Olsthoorn (2017), Igbal et al. (2021), Alam et al. (2010),
Hardman et al. (2013)
17 |Influencer marketing strategy Schulz (2019)
18 |Crowd-sourcing strategy Schulz (2019), Van den Berg (2017), Stringham et al. (2015), Sonali
(2016)
19 |Leasing strategy Schulz (2019), Naor et al. (2015), Strupeit & Palm (2015), Alam et al.
(2010)
20 [Sharing economy platform strategy Schulz (2019)
21 (Corporate restructuring strategy Schulz (2019)
22 |Buy one - give one strategy Schulz (2019)
23 [Campaign funding strategy Schulz (2019)
24 |Stepping-stone strategy Olsthoorn (2017)
25 |Network building strategy Olsthoorn (2017), Van den Berg (2017)
26 |Get specified strategy Olsthoorn (2017)
27 |Local strategy Van den Berg (2017), Strupeit & Palm (2015), Igbal et al. (2021), Alam et
al. (2010)
28 |Complementary technologies, products, Naor et al. (2015), Hardman et al. (2014), Stringham et al. (2015), Sonali
services strategy (2016)
29 |Product variants strategy Naor et al. (2015), Kamp (2017), Sonali (2016)
30 |Cross-selling and financing strategy Strupeit & Palm (2015)
31 |Existing social network strategy Strupeit & Palm (2015)
32 |Result-oriented contracting strategy Strupeit & Palm (2015)
33 [Turnkey product strategy Strupeit & Palm (2015)
34 |Incentives strategy Igbal et al. (2021)
35 |Local implementation strategy Alam et al. (2010)
36 |Market positioning strategy Hardman et al. (2014), Hardman et al. (2013), Kamp (2017), Parrish et al.
(2006), Thomas & Maine (2019), Sonali (2016)
37 |In-house network strategy Hardman et al. (2014), Thomas & Maine (2019)
38 |Aggresive penetration strategy Montaguti et al. (2001), Hardman et al. (2013), Sonali (2016)
39 [Preannouncing strategy Montaguti et al. (2001)
40 |Blue ocean strategy Kamp (2017), Sonali (2016)
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4.3. Chapter Conclusion and Summary

Chapter 4 and Chapter 5 aimed to answer the second sub-research question: “Based on the
existing theories in the literature, how could the niche development barriers be linked to
the niche strategies so that a niche strategy that could circumvent several barriers at once
could be selected?”. To answer this question, literature review is conducted in this chapter to
identify potential strategies that could be implemented by innovators to circumvent various
barriers that might hamper the large-scale diffusion of innovations. These potential strategies
will be then used in the upcoming chapter as a basis to develop the Best Strategy Framework
—a tool to select the best strategy.

Based on the literature review, fifteen relevant literatures were found by using relevant
keywords. Three of them are master’s thesis reports extracted from TU Delft Education
Repository in which follow-up research were conducted on the earlier version of barriers and
strategies framework developed by Ortt et al. (2013), while the other twelve are general
journals extracted from Google Scholar.

By reviewing these literatures, new potential strategies are extracted and listed (from both
master’s thesis reports and journals), as well as new potential TIS building blocks and
influencing factors (only from master’s thesis reports). Each of the strategy, building block,
and influencing factor are then analyzed and checked against each other to eliminate the similar
ones. Subsequently, new lists are generated which consist of seven building blocks, eleven
influencing factors, and forty potential strategies, as listed by Table 24, Table 25, and Table 26
respectively. The new/adapted influencing factors and strategies are indicated by red and purple
texts respectively.

Table 24 The final list of TIS building blocks that were identified from reviewed literature

No. TIS Bulding Blocks Definition
1 |Product availability, The product should be available and seen as a reasonable alternative by its prospective
performance, users by offering adequate performance and quality compared to its competitors now or
and quality soon in the future. Moreover, the product should meet required technical circumstances
and standards
2 |Product price The innovative product could be provided with a competitive price compared to similar
alternatives. Being competitive also mean that product has a good price compared to its
quality
3 |Production system Large-scale production facilities that could produce the products in good quality at high

production rate

4 |Complementary products [Supporting products and services to develop, produce, distribute, adopt, use, repair,
and services maintain, and dispose the products

5 |Network formation and |The established and coordinated network of actors involved in the whole supply chain,

coordination such as the suppliers of the raw materials needed to build the products, the production
workers who assembly or produce the products, the distributors, etc
6 |Customers Potential buyers who are aware of the product and its benefits, as well as have the
knowledge, willingness, and means to acquire and use it
7 [Innovation-specific Supporting formal and informal institutions
institutions

57



Table 25 The final list of influencing factors that were identified from reviewed literature

No. (NEW/ADAPTED) Definition
Influencing Factors
1 |Knowledge and Knowledge and awareness about the fundamental and applied technology around the

awareness of technology |product as well as the complementary products and services that are needed to make the
product available

2 |Knowledge and (1) Knowledge in using the innovation into certain applications: company's knowledge to
awareness of application [develop a product to fit into certain application, customers' knowledge to utilize the
and market product in certain application, as well as the knowledge of other relevant stakeholders

that could support the development and the commercialization of the innovation, and (2)
Knowledge about market's socio-technical characteristics as well as business
opportunities and threats that might emerged due to the market characteristics

3 |Competition Existence of alternative products and services produced by other companies that cause
rivalry between the companies
4 |Macro-economic and Macro-economic situations that could influence the diffusion and adoption of an
strategic aspects innovation

5 |Accidents and events Unexpected accidents and events occurred within and outside of the TIS could influence
the forming of the TIS building blocks

6 |Human resources Human resources needed for the large-scale commercialization of a product

7 |Natural resources Natural resources needed for the large-scale commercialization of a product

8 |Financial resources Financial resources needed for the large-scale commercialization of a product

9 [Socio-cultural aspects The big forces that influence the society’s values, behavior, way of thinking and doing
things

10 |Institutional aspects and |Supporting formal and informal institutions, as well as supporting political system and
political system situations

11 [Physical/information Accessibility to the market and related information sources needed to support the
access & infrastructure |development of the market, as well as the availability of related infrastructures

As shown by Table 25, three factors are adapted from the original framework. These three
factors were originally one factor called ‘“Natural, human, and financial resources”. Even
though the author of the present work agrees with the importance of this factor, however, she
saw the needs to better address each element of the factor as each of element could lead to
different barriers, hence solving them would require different approach and strategies.
Therefore, in the present work, “Natural, human, and financial resources” influencing factor is
split into three different influencing factors. By doing this, better and more specific links
between the barriers and strategies could be defined, and in the end, better strategies could be
chosen to overcome each of the specific barriers. In other words, the splitting of the factor
optimizes the results of the best strategy selection.

Table 25 also shows that two new influencing factors are added in the present work. Based on
the literature research, the author of the present work understood that political stability and
market accessibility are especially important when the targeted markets are new/foreign.
Targeting a market that has instable political system might poses uncertainties and big risks for
the company, as the political situations might change in the future unexpectedly. At the other
hand, a stable political system could be a supportive factor for innovation adoption. Even
though institutional aspect has been defined as one of the TIS building blocks in the original
framework, however, as the status of institutional aspect as well as political system and its
stability could significantly influence the status of other TIS building blocks, therefore, the
author of the present work decided to add this factor as a new influencing factor. In other words,
adding the “Institutional aspect and political system” as a new influencing factor captures new
barriers that was not captured by the original version of the framework.
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Additionally, lack of access to the market would hinder the company capability to understand
the competition in the market, as well as the customers’ demands, needs, buying power and
other important market-related information. This barrier is extremely threating when the
market is new, and the company has limited knowledge about the market. As this barrier was
not captured in the original framework, therefore, market accessibility is added as another new
influencing factor called “Physical/information access & infrastructure”.

Finally, as indicated at the right side of Table 26, the new potential strategies could be
categorized into two groups: (1) niche introduction strategies: strategies that aimed to sell the
innovation into certain niche markets and (2) building-up TIS strategies: strategies that aimed

to improve the TIS so that it would be ready for large scale diffusion.

Table 26 The final list of strategies that were identified from reviewed literatures and their categorization

Niche
No.| (NEW) Strategies Definition, Examples & Building-up
Author's Notes on Strategies TIS Strategies
Strategies
1 |Demo, experiment, |Quickly bringing the product to the market to demonstrate the product in public while the product research and
and develop niche |devel could be continued to overcome the limited quality of the product. Demonstrating the product helps to
strategy create public awareness towards the product, to attract potential customers, partners, and investors, as well as to
give the innovators opportunity to re-evaluate their product while preparing it for the demonstration. Moreover, by v v
demonstrating the product, the innovators might also receive feedbacks from public that could help the innovators to
improve its product and the way of developing it.
2 |Top niche strategy |Producing a special product in small scale to serve specific top niche of customers: ones that are willing to acquire the
product despite the high price because of their high buying power and their interest towards the product and its v
extremely high performance
3 |Subsidized niche Impl ing subsidy on the product price to particular segment of users to provide reasonable price. This strategy is
strategy best implemented to the money-related barriers such as expensive product price, financing issues, or other relevant N4
factors that may influence financing capability.
4 (Red niche Red ing the product in such a way to make it more acceptable or better fit certain purposes. Example: redesigning
strategy the product into a simpler or slightly different version that match the current state of knowledge; making it similar to
the alternative products to make it easier for the customers to compare the product's price/performance; making it fit v
into the needs of mainstream customers
5 |Dedicated system |Suggesting the use of the product in a dedicated or stand-alone system to overcome the lack of widely available
or stand-alone infrastructure or complementary products and services. This strategy could also be implemented when the market is
niche strategy very competitive as providing a dedicated or stand-alone system could create an exclusive brand image which leads to v
a more competitive brand.
6 |Hybridization or Coupling the product with the old products and system in order to re-use the existing complementary products and
adaptor niche services, or designing and providing an adaptor so that the new product is compatible with the existing systems and
strategy their complementary products and services. In a wider context, this strategy could also be defined as mimicking the
way of using the existing products into the new product to suit s' existing embedded tradition, habits, or v
behaviors. Coupling the product with the old products and system could also circumvent barriers that emerged due to
the lack of knowledge, resources, supportive institutions, and access to certain information needed to build the whole
new system and infrastructure.
7 |Educate niche Improving the knowledge of the suppliers and the customers, as well as the company's internal knowledge. Example:
strategy conducting or joining various related events to provide information to public about the product, its technology, and
available infrastructure; providing advisory support to the customers, for example, to advice them on how to finance
the product; learn from energy policies of developed countries to get inspiration of possible supporting policies.
Providing necessary education to the relevant stakeholders is not only important to improve their knowledge about the v v
product and its application, but also to overcome the barriers that emerged due to the negative influence of certain
socio-cultural aspects. Moreover, when the market is competitive, implementation of educate strategy is also
important to raise the awareness of the customers so that they could be aware of the benefits and values of the
product.
8 [Geographic niche |Exploring new geographical areas which provide less barriers to the core factors. This strategy could mean (1) to focus
strategy the market diffusion at other areas, (2) to move the development of the product or complementary products and
services to other locations, or (3) to get supports from relevant stakeholders from other locations. This strategy is best N4
implemented when the availability of certain factors are geographically-related. Thus, looking for the right areas that
could provide the needed factors is important to prevent the emergence of the barriers.
9 [Lead user niche Serving lead users and innovators so they could by co-develop the product. This strategy could also circumvent barriers
strategy in which the availability of the product and suppliers are limited due to the influence of socio-cultural aspects, macro-
economic aspects, or accidents and events. This strategy could also circumvent barriers that emerged due to the lack v
of resources that limit the production system as well as the availability, performance, or quality of the product due to
the limited number of lead users and innovators that need to be served
10 (Explore multiple Conducting market research continously to explore new markets and multiple customer applications, to improve the
markets niche understanding of current trends, demand, and competition in those markets. v
strategy
11 [Technological R&D |Putting more effort on experimentation in a research environment to further develop the company's technological
strategy knowledge, to stay innovative, and to reduce product costs. v
12 |Human resource Hiring new employees or interns that have expertise on the new technological fundamentals to improve the
management company’s internal knowledge. v
strategy
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Niche

No.| (NEW) Strategies Dm“;"s'::’“:“ Introduction m
Strategies
13 |Internal knowledge [Improving the technical knowledge within the company by initiating various meeting sessions or in-house training to
sharing strategy facilitate the transfer of knowledge among the employees. v
14 (Partnership Starting a mutualism and long-term partnership, especially with manufacturers, s, and other rel
strategy stakeholders that have good brands and credibility to overcome the ¢ /s lack of and resources, as
well as to shorten the learning curves. Example: establishing partnership with other company who needs the same
raw material so that it could be bought in bulk to get a cheaper price; working together with the scientific community v
to develop the new technologies and to discourage the existing technologies; outsourcing the production of some
components of the product. Partnership strategy enables company to gain more power in the market which is very
important when the market is very competitive.
15 |Finance sourcing Initiating certain actions to bring additional financial resources into the company or to support customers in financing
strategy the acquisition of the product. Example: rise fund to finance several improvement on bottlenecks that has been v
hindering company expansion such as limited production facilities.
16 |Lobbying strategy [Initiating an approach towards strategic and important stakeholders to gain support from them. Example: lobbying the
policy makers to proposed new or adapted institutions and policies that could support the development and adoption
of the product or discourage the incumbent technologies; taking part as a member of certain regulation agency to v
influence the policy making; lobbying the government to get financial supports for R&D and to act as a demand side
actor by using the technologies in a big scale to increase the market.
17 |Influencer Establishing a good cooperation with certain influencers to raise the brand/product awareness.
marketing strategy v
18 |Crowd-sourcing Involving the public to generate ideas and solutions to improve the product. Example: providing all patents for free to
strategy public domain to encourage other companies to enter the market. v
19 [Leasing strategy Selling the product with leasing contract with various subscription options to spread the high initial cost of the product
or its major components into a certain time period which could improve the affordability of the product. Example: v
separate the purchase of the car and the battery by offering the leasing of the battery.
20 (Sharing economy |Initiating a sharing economy platform in which the multiple users could share the use of the product.
platform strategy v
21 (Corporate (1) Split the company into two different companies. This strategy could be adopted, for example, to give a new and
restructuring better image to the company to the new potential cust: or related stakeholders, or (2) merge or acquire multiple
strategy companies into one larger company to reduce competition, to achieve better economies of scale, to increase market v
share, as well as to gain higher corporate status.
22 (Buy one - give one |Selling a product, for example, to the top-end customers who could afford the product with current price and at the
strategy same time giving one free product to the targeted customer who still could not afford it. v
23 [Campaign funding |Influencing the policy maker who design the institutions by funding their campaigns.
strategy f
24 |Stepping-stone Targeting other markets that are geographically or culturally closer to the targeted market as a steppingstone towards
strategy the targeted market to obtain references from those adjacent markets to then use them as marketing tool at the
targeted market. This strategy could also be implemented when the company has a lack of knowledge of the targetted v v
market/application but has a better knowledge on a similar market. Thus, the company could first penetrate that
similar market while buidling up its knowledge on the targeted market.
25 |Network building  |Broadening and blishing required networks by attending formal and informal meetings. The implementation of
strategy this strategy is important as it could enhance the effectiveness of other strategies such as the partnership strategy
and lobbying strategy. Building the network enables the company to find the right people or partners to work with, as v
well as the right people to lobby to reach its goals. Therefore, network building strategy is suggested for any barriers
that could be solved by partnership or lobbying strategy.
26 |Get specified Persuading, for ple, ¢ | of big projects to get the new product/technology mentioned in the technical
strategy specification of the projects. v
27 |Local strategy Providing/establishing various solutions locally, especially by working together with local well-trusted firms. Example:
establishing local financing, local partners, and local purchase agreements. The focus of this strategy is to maximize
the use of local resources and partnership in developing and delivering the product in order to involve local people, as v
well as to raise their awareness of the product and to attract them.
28 |Complementary Providing necessary technologies, products, and services that could overcome or compensate current limited quality
technologies, and performance of the product so that the product limitation do not reduce customers' comfort, convenience, and
products, services |safety when using the product. Example: providing battery charging and switching stations infrastructures at national
strategy level, as well as better connectivity to smart grid to overcome EV's limited range; make the battery charging or v
switching process automatic and taking minimum time; subsidize parts of the infrastructure network so that other
relevant stakeholders could take part in supporting the development of the infrastructure.
29 |Product variants Producing more product variants with different designs, specifications, or attributes to provide more options for the
strategy customers to choose from. Providing product variants is especially important when the market is competitive.
Providing products with multiple different specifications and types could improve the price competitiveness, as well as v
to address different customers' needs and demands, which in the end could improve the adoption rate.
30 |Cross-selling and  |Bundling the selling and financing of the new product with other products in one transaction to reduce customers'
financing strategy [hassle, transaction costs, risk and uncertainty, and to make mortgage rate more competitive. Example: bundling the
selling of solar PVs with the newly built houses, battery storage, fuel cells, or heat pumps. This strategy is important v
especially when the market is competitive as the benefits from the implementation of this strategy could be seen as
additional values by the customers.
31 |Existing social Maximizing the use of the existing well-established network to support the initial diffusion the product to overcome
network strategy  |c s' pa: reaction ds the introduction of the new product due to their lack of trust and confidence
towards the new product/company. Example: selling the product to the existing customer base; selling the product v

through the existing well sales ch |

loan to the customers.

working together with trusted financiers who could provide soft

60



No.

(NEW) Strategies

Definition, Examples &
Author's Notes on Strategies

Niche

Strategies

TIS Strategies

32

Result-oriented
contracting strategy

Offering a result-oriented contract to the customers so that they are well informed about the estimated return of
investment if they obtain the product. The purpose of this strategy is to eliminate customers' perceived investment
risk and uncertainties. Example: offering certain feed-in tariff to the customers who have solar PV on their house
which could be projected into an interesting return of investment.

33

Turnkey product
strategy

Selling the product as a complete set (designed |led) that is ready to use by the customers, as
well as by includi Y | products, and services such as performance warranties,
extended warranties, insurance, service and maintenance contracts, product and installer certification, etc. Example:
selling the solar PV complete with the installation and connection to the existing electricity and billing system. The
focus of this strategy is to attract the customers by providing added value to the selling of the product to provide

hassle free product acquisition. Thus, it is suitable to overcome customers-related barriers.

pplied, built, and i

y tech

Incentives strategy

Giving incentives to the relevant partners to gain their support, as well as to the customers to make the product
adoption more attractive and beneficial. Example: encouraging the involvement and cooperation of strategic clients by
giving them certain certificates such as green certificate. To incentivize certain relevant stakeholders, the company
might need to establish good partnership with other stakeholders to provide/support the incentives. For example,
support from the government is needed to enforce the green certificate policy.

35

Local
implementation
strategy

Making the design and specification of the product as well as the supportive institutions suitable for local market
needs, knowledge, and available resources so that the product could be accepted easily by local people. Example:
provide training programs for local people to get familiar with the new technology; provide y that is
affordable for local people; provide technology that could bring extra income for local people. This strategy might
sounds similar to Local strategy, however, the different is that this strategy focus on making sure that the product and
its application match the local contexts, demands, and needs, so that it brings benefits to locals and attract them to
adopt it.

o

Market positioning
strategy

Choosing the right market to penetrate to make sure that the product performance could be better, the product
provide more benefits and added value, or the product is financially more attractive compared to any available
alternatives. Example: being a specialist by providing exceptional performances in a specific niche market to take the
opportunities to gain hegemonic power in highly oli lies or g listic markets; differentiate itself (the
company) and its product with others, for example, by providing specific services to make the company superior to
others for example by providing good customer service, easy product returning procedure, quick lead times, etc. The
implementation of Explore multiple market strategy is important before implementing this strategy because having
the insights of the potential markets is important to decide on which market to focus on.

37

In-house network
strategy

Maximizing the use of the in-house network to support the initial diffusion the product instead of relying on third
parties to prevent misinformation towards the product, as well as to minimize the margins so that the product price
could be more competitive. Example: selling the product through company's own sales channels.

Aggresive
penetration
strategy

Penetrating the market by implementing aggressive pricing, as well as putting large resources for advertising,
marketing, and sales force to draw mass attention, assuming that the innovation is expected to breakthrough and
make profits in the near future.

39

Preannouncing
strategy

Establishing a strategic relationship with potential customers by publishing the information about the product in
advance before the product launch to increase S , to eli investment uncertainty, to reduce
uncertainties and misinformation about the product, and to increase willingness to pay. The implementation of
preannouncing strategy gives the company extra time to educate as well as influence the relevant stakeholders so that
in the end the product adoption could be improved. Therefore, this strategy is best to implement when relevant
stakeholders have lack of knowledge and awareness of the product/technology and its application or when certain
social-cultural aspects influence how the product perceived by the relevant stakeholders.

Blue ocean strategy

Targeting a new market as a first mover by creating innovative products and services that creating a new demand in
the market. This strategy is best to implement to avoid competition that might influence the (perceived) status of the
building blocks.
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Chapter 5. The Best Strategy Framework

In the previous chapter, seven TIS building blocks, eleven influencing factors, and forty
different strategies are identified from the literature review. Based on these findings, this
chapter aims to answer the second sub-research question: “Based on the existing theories in
the literature, how could the niche development barriers be linked to the niche strategies
so that a niche strategy that could circumvent several barriers at once could be selected?”,
by developing the Best Strategy Framework. This framework will be used in the later stage of
the research as a tool to choose the best strategy to circumvent multiple barriers that will be
identified in the study case.

To develop the framework, two important elements of the framework need to be established.
First, the potential links between the barriers and strategies need to be identified, which is
elaborated in Section 5.1. Then, scoring models need to be defined to score the barriers and
strategies so that the best strategy could be selected, which is elaborated in Section 5.2. In the
end, the summary of this chapter is explained in Section 5.3.

5.1. Potential Links between the Barriers and Strategies

Table 27 below shows the identified links between the barriers and strategies, which consists
of two sets of links. The first set, which is indicated by purple blocks was identified by the
author of the present work based on her own logical thinking. The second set, which is indicated
by numbers (1 to 4) was identified by master’s thesis reports that were reviewed in the previous
chapter (see Section 4.1.). The numbers are correlated to the authors who propose the links, as
explained under the table. In the end, only the links that were identified by the author of the
present work will be use for The Best Strategy Framework, however, the second set of links
was consolidated to validate the links that were identified by the author of the present work.

Supportive arguments are provided by the author of the present work to explain why the
combination of certain TIS building blocks and influencing factors could pose as barrier, as
well as why certain strategies could overcome the barrier. These arguments could be found in
Appendix B. However, please note that the written supportive arguments are only for some of
the links due to the author’s limited research time.

In her approach in identifying the links, the author not only considered the direct influences of
the influencing factors to the building blocks, but also the indirect influences. Moreover, the
author looked at the barriers and strategies from a bigger perspective to understand their
complex relationship. One example of the approach is as follows. Based on the definition of
Hybridization/adaptor strategy, this strategy aims to circumvent barriers that are related to the
complementary products and services, such as the unavailability of the supportive
infrastructure. However, if we look from a bigger perspective, the lack of resources may lead
to the lack of production system (developing a production system requires some resources) and
network formation (suppliers of certain materials would not be available when the materials
themselves are not available), which in the end may also influence the availability of the
complementary products and services. Thus, Hybridization/adaptor strategy could also be
implemented for these barriers.
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Table 27 The Best Strategy Framework with two sets of potential links: (1) links identified by the author, indicated by purple blocks and (2) links identified by other researchers, indicated by numbers
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Furthermore, the author correlates multiple stakeholders with the building blocks, the
influencing factors, and the strategies. Product performance and quality, for example, could be
correlated with the innovators and the customers. In correlation with the innovators, the product
performance and quality could be lacking because the innovators have a lack of knowledge and
awareness of the technology, which hinder them in developing the product or technology. At
the other hand, in correlation with the customers, product performance and quality could be
perceived lacking by the customers because they have a lack of knowledge and awareness of
the technology, which hinder the customers in accepting and acquiring the product. Both
barriers could be circumvented by Educate strategy, however, the implementation will be
different for different actors. For the first barrier, the company should educate themselves to
gain more knowledge about the technology so that they could improve the product, while for
the second barrier, the company should educate the customers to raise their awareness towards
the product and its technology. Thus, the same combination of building block and influencing
factor that could be circumvented by the same strategy, could have different interpretation
depends on different actors’ point of view.

By comparing the two sets of links, it could be seen that some links identified by the author are
in line with the links identified by other researchers. However, there are some discrepancies
due to the author and other researchers’ different ways of looking at the barriers and strategies.
Schulz (2019), for example, argued that socio-cultural aspects may influence the way the
product availability, performance, and quality is perceived in the society. To solve this barrier,
Schulz proposed the implementation of Redesign strategy. The author of this paper, however,
have a different opinion on this because the product availability, performance, and quality
might not be the main issue here. The product might actually have no lack of availability,
performance, and quality but it perceived to be lacking due to the different ways of people
looking at it due to their different socio-cultural backgrounds. Therefore, the socio-cultural
aspects that influence their way of judging the product is the main problem. To solve this
barrier, the strategy should focus on the main problem: to change/shift the way people look at
the product or to explore and focus on other markets in which the socio-cultural aspects
influencing people’s opinion is in the favor of innovation. This example explained the different
ways of looking at the barriers and strategies between the author and the other researchers
which resulted to different identified links. Unfortunately, there is no detail explanation of each
discrepancy written in this report due to author’s limited time.

5.2. Scoring Models to Choose the Best Strategy

Based on the previously developed barriers and strategies matrix, it could be seen that a strategy
could circumvent one or more barriers, and a barrier could be circumvented by multiple
strategies. The overarching question remain on how to choose the best strategy when a
combination of barriers hindering the mass adoption. Therefore, in this section scoring models
are defined to enable the selection of the best strategy that could circumvent most of the
identified barriers.

Scoring model is defined as a tool that could be used “to assign comparative value” to various
available options (Weller, 2021). Therefore, for this research, two different scoring models are
proposed: same weighted scoring and different weighted scoring as explained in the following
subsections. This approach aims to provide better insights on strategies selection as the best
strategy from these scenarios might be different.
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5.2.1. Scoring Model 1: Same Weighted Scoring

In this scoring model, each identified barriers is assigned with the same weight: 1 point. This
approach is chosen to emphasize that each barrier has the same importance (Weller, 2021). By
looking at the relationships between the barriers and strategies that are shown by Table 27,
every strategy that could circumvent the identified barriers receive 1 point. Then, the points
assigned to each strategy could be summed and compared against each other. The strategy that
has the highest point is the best strategy as it could circumvent most of the identified barriers.

One scoring example is provided as follows. Assumed that six barriers hamper the mass
adoption of the innovation namely (1) the lack of product availability, performance, and quality
due to the lack of innovators’ knowledge and awareness of technology, (2) the high product
price due to the lack of innovators’ knowledge and awareness of technology, (3) the lack of
production system due to the lack of natural resources, (4) the lack of the complementary
products and services due to the lack of innovators’ knowledge and awareness of technology,
and (5 & 6) the lack of customers due to the competition and the socio-cultural aspects.
Therefore, these barriers are assigned with 1 point, as well as the strategies that could
circumvent them, as illustrated by Table 28. The sum of the points assigned for each strategy
is indicated at the bottom of the matrix.

Comparing the total points of each strategy provide us some interesting insights. First, there
are a few strategies that could be implemented to overcome all the barriers (ones that have total
score of 6), namely: Redesign strategy, Partnership strategy, and Network building strategy.
Second, some other strategies are also important to be implemented as they could circumvent
most of the barriers, such as the ones that have total score 5 as they could circumvent 5 out of
6 barriers. Those strategies are Demo, experiment, and develop strategy, Top niche strategy,
Hybridization/Adaptor strategy, Educate strategy, Technological Research and Development
strategy, Influencer strategy, Corporate restructuring strategy, and Pre-announcing strategy.
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Table 28 Scoring example by using the scoring scenario 1
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5.2.2. Scoring Model 2: Different Weighted Scoring

Weighted scoring is used for many decision-making model, for example, to prioritize decisions,
features, tasks, or actions, by quantifying the value, advantage, or the efforts needed of
particular activity (Chisel Glossary, 2021). For this research, a simple weighted scoring is used,
in which each identified barriers are assigned with different weights between 1 to 10 to
represents its importance and capability in hindering the mass adoption. Barrier that poses as a
big threat to the success of the mass adoption should be assigned with higher point compared
to barrier that slightly hamper the mass adoption. Then, by looking at the barriers and strategies
matrix (Table 27), every strategy that could circumvent the barriers received the same point as
the barriers that it circumvents. In the end, the point accumulation of each strategy could be
compared against each other. The strategy that has the highest point is the best strategy as it
could circumvent the most threatening barriers.

The weights for the barriers could be identified by several ways, depends on the goal of the
scoring. First, an interview could be conducted with experts, in which the experts would advise
the weights of the barriers. With this approach, the weights represent the real circumstances.
Hence, the goal of this approach is to provide advice for the innovators on how to circumvent
the barriers. Another approach is by assigning the weights of the barriers hypothetically. This
approach could be done when there is no sufficient information available to weight the barriers,
or when the readers want to simulate how the importance and capability of each barrier could
lead to different best strategy. Alternatively, the weights could be assigned by the company
itself. With this approach, the company could decide or prioritize the barriers it wants to
overcome.

One scoring example is provided as follows. By using the same assumptions as the scenario 1,
six potential barriers are present, and the assumption of their weights is shown by Table 29.
Consequently, the relevant strategies are scored as shown by Table 30.

Table 29 Assumed potential barriers and their weights

Influencing Factors TIS Building Blocks Weights
Knowledge and awareness of Product availability, performance, 6
technology and quality
Knowledge and awareness of Product price 10
technology
Natural resources Production system 6
Knowledge and awareness of Complementary products and 2
technology services
Competition Customers 8
Product-related socio-cultural Customers 5
aspects

Based on Table 30, the highest scores of 37 are achieved by multiple strategies namely
Redesign strategy, Partnership strategy, Network building strategy. At the second highest, two
strategies received the scores of 32, namely the Technological research and development
strategy and Corporate restructuring strategy.
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Table 30 Scoring example by using the scoring scenario 2
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5.2.3. Insights from the Scoring Model 1 vs Scoring Model 2

Based on the examples provided in the previous subsections for each of the scoring model, two
insights are gained. First, the same strategy recommendation is proposed by both scoring
models if we look at the highest score of the strategies. However, if we look at the strategies
with the second highest scores, slightly different recommendation is proposed, in which there
are seven strategies are proposed by scoring model 1, while there are only two strategies are
proposed by scoring model 2. The strategies recommended by scoring model 1 is based on the
most barriers that could be circumvented by the strategies. In other words, if the readers or
framework users want to select the best strategies to circumvent as much as barriers at once,
they could use the scoring model 1. Meanwhile, the strategies recommended by scoring model
2 is based on the strategies capability in addressing the biggest threats to the innovation
diffusion and adoption.

Second, choosing one best strategy might not always possible as sometimes some strategies
scored with the same total points. However, the use of scoring model 2 could be considered
when the framework users want to prioritize the implementation of the best strategies as the
company might have limited resources to implement several strategies at once.

These insights illustrate how putting the same or different weight into the barriers may lead to
different strategy recommendation. Therefore, these two different scoring approaches will be
used in the later stage of the research to analyze the study case to gain different perspectives
on the best strategy selection.

5.3. Chapter Conclusion and Summary

Based on the identified strategies, building blocks, and influencing factors elaborated in the
previous chapter, this chapter elaborates the development of the Best Strategy Framework to
answer the second sub-research question: “Based on the existing theories in the literature,
how could the niche development barriers be linked to the niche strategies so that a niche
strategy that could circumvent several barriers at once could be selected?”.

The framework is developed in two major steps. First, the potential links between the barriers
and strategies were identified. For this step, two different sets of links are generated: (1)
potential links identified by the author of the present work and (2) potential links identified by
multiple master’s thesis reports which is used to validate and evaluate the links identified by
the author. In the end, only the links identified by the author of the present work is used as the
basis of the framework, as shown by Table 31.

Furthermore, by identifying the links, interesting insights gained. First, several strategies could
be implemented to circumvent most of the barriers, namely Geographic strategy, Partnership
strategy, and Network building strategy. This insight emphasis that choosing the right
geographic areas as the focus of the market penetration is important for the success of the
product adoption. Moreover, expanding the network and establishing good relationship with
strategic partners are important to do in anyway as the innovators could gain many benefits
from it. Another interesting insight is that the Explore multiple market strategy and Lobbying
strategy could circumvent almost half of the potential barriers. This insight emphasis that when
there are too many barriers that could hamper the product diffusion and adoption, the
innovators should re-evaluate their targeted market and look further to see if there are better
opportunities available at other markets. Additionally, to support product mass adoption, the
company should actively lobby the relevant stakeholders to seek for their supports, as well as
maintaining good relationship with them.
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Table 31 The Best Strategy Framework
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In the second step of framework development, scoring models are developed to enable the
selection of the best strategy based on the barriers that might hamper the diffusion of the
innovations. Two different scoring models are proposed in which: (1) all the barriers are
weighed the same in the first scoring model, and (2) all the barriers are weighed differently in
the second scoring model, depends on their level of importance and threats. By using these two
different scoring models, different dimension of the barriers could be captured, and different
insights could be gained. The first scoring model focuses on finding the best strategy to
circumvent the most barriers, while the second scoring model focuses on the best strategy that
could circumvent the most important or the biggest threats to the innovation diffusion and
adoption.

The implementation of scoring model 1 is useful when there is no detail information about the
importance and level of threat poses by the barriers, but the framework users need to select the
best strategies that could circumvent most of the barriers. When the information about the
importance and level of threat poses by the barriers is available, the use of scoring model 2
could help the framework users to prioritize the implementation of the best strategies, which is
important to do as the company might have limited resources to execute the strategies.
However, the scoring models are just decision support systems. The readers should decide for
themselves whether they would like to use both scoring models or if they prefer to use only
one of them.

Important to note that, even though the original frameworks are adapted into the Best Strategy
Framework, however, the Market introduction flow diagrams (Figure 10 in Section 2.3.) and
the Guidance on how to use the Ortt & Kamp framework (Figure 12 in Section 2.4.) that were
developed based on the original frameworks, could still be used as guidance in implementing
the Best Strategy Framework. Therefore, in the present work, both Figure 10 and Figure 12 are
utilized, as will be explained in the coming chapters.
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Chapter 6. (Solar) Electric Vehicle
Development in Indonesia

As the Best Strategy Framework has developed in the previous chapters, in this chapter, the
framework is implemented to the Lightyear’s SEV case in Indonesia market. The purpose of
this chapter is to answer the third sub-research question: “Based on the previously developed
“The Best Strategy Framework”, which actors, factors, and functions could be the
barriers for SEV to reach its mass adoption in Indonesia?”. Before answering this question,
an overview of the current EV ecosystem in Indonesia is explained in Section 6.1. by listing
the actors involved in the EV development in Indonesia and how they are related to each
other’s. Subsequently, literature research on scientific literature as well as grey literature
written in English and Indonesian language is conducted to collect relevant information about
the status of Lightyear’s TIS building blocks in Indonesia and whether certain factors hamper
the availability of the TIS building blocks. The insights gained from this literature research are
elaborated in Section 6.2. In the end, Section 6.3. concludes the insights gained in this chapter.

6.1. Current Electric Vehicles Ecosystem in Indonesia

As highlighted by Indonesia’s national masterplan of industry (RIPIN), the development of EV
industry is included as Indonesia’s ten priority industries as it deemed to be important to
support Indonesia’s economic growth (Kementrian Perindustrian, 2015). Moreover, the
development of EVs in Indonesia is also in line with the Indonesia’s national energy plan
(RUEN) (Mahalana & Yang, 2021), which aiming for energy self-sufficiency, energy security,
and sustainable energy development. More explanation about RIPIN and RUEN could be found
in Appendix C.1. and Appendix C.2. respectively.
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Figure 21 Stakeholder map of EV development in Indonesia
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To understand the existing EVs ecosystem in Indonesia, a stakeholder map is presented in
Figure 21 which shows the relevant stakeholders that are involved in the development of EVs
in Indonesia and how they are related to each other. A brief explanation of each stakeholder is
provided in the following.

Indonesia is aiming to be a major player in global EV market by establishing integrated EV
supply chain domestically (Cekindo, 2021; KPMG Indonesia, 2021). To reach this goal, in
2019, the President of Republic Indonesia signed the Presidential Regulation No. 55/2019 to
direct, regulate, support, and accelerate the development of EV in Indonesia (Presiden Republik
Indonesia, 2019). Based on this presidential decree, the acceleration of the EV in Indonesia
will be focused on several things namely the acceleration of domestic EV industries
development, the offering of fiscal and non-fiscal incentives, the acceleration of EV charging
infrastructures development, and the regulation of electricity tariffs for EV charging.

The Ministry of Maritime and Investment and the Coordinating Ministry for Economic
Affairs were appointed as the chairman and vice chairman of the coordination team for EV
acceleration program (later will be addressed as coordination team). The responsibilities of the
coordination team cover not only to coordinate, plan, and execute the EV acceleration program,
but also to solve and regulate any issues related to EV acceleration program.

Outside of the coordination team, Ministry of State-Owned Enterprise (BUMN) plays a big
role in the EV acceleration program as elaborated in the following. According to Statista,
Indonesia holds around 22% of global nickel reserves which is one of the biggest shares next
to Australia. Moreover, Indonesia is the largest nickel producer globally that produced around
one million metric tons in 2021 (Statista, 2022). As nickel is one of the major raw materials for
batteries, therefore, Indonesia aims to develop EV batteries and Energy Storage System (ESS)
ecosystem in Indonesia by establishing Indonesia Battery Industry (IBI) which consists of
four state-owned companies (see Table 32).

Table 32 The role of each state-owned enterprises (SOEs) within the EV battery supply chain, extracted from (KPMG
Indonesia, 2021)

Inalum & | Upstream Mining and refining nickel for
Antam production of batteries

Pertamina | Intermediate = ¢ Construction and operation of
precursor plants, cathode plants,
battery cells and battery packs

e Battery recycling (with PLN)

PLN Downstream | e Distributor for batteries
e Battery recycling (with Pertamina)

Furthermore, IBI collaborates with LG Energy Solution (LGES) — a Korean electronics
company to establish Indonesia Battery Corporation (IBC) by building an EV battery plant
which will serve the whole ecosystem from the upstream to the downstream. This plant planned
to produce nickel-cobalt-manganese-aluminum (NCMA) batteries which have 90% nickel in
their cathodes, with total production of 10 GWh per year starting 2024, and will be used by
Hyundai and Kia (Huber, 2022). Other than this, Contemporary Amperex Technology (CATL)
— a big China’s battery supplier who usually supply its batteries to Tesla, BMW, and VW,
recently signed an agreement to mine and process nickels, as well as to manufacture, and
recycle the batteries in Indonesia. The construction of the plant will be started this year and it
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is expected to start its production in 2026 (Doll, 2022; NS Energy, 2022; Pertamina, 2021).
Tesla, in the other hand, also recently agreed to manufacture its EVs as well as the batteries in

Indonesia. The plant is planned to be constructed in central Java at the end of 2022 (Lambert,
2022; Schmidt, 2022).

Other than within EV battery supply chain, PLN and Pertamina have more responsibilities as
the following. The electric company (PLN) is responsible for the development of the EV
charging infrastructures, as well as to manage the electricity supply and the electricity pricing
scheme for the EV charging. The oil and natural gas mining company (Pertamina) is
responsible not only to provide energy security but also diversification of energy to the country.
In national EV development context, Pertamina contributing by, for example, making a space
for the EV charging infrastructures at its gas stations to provide centralized EV charging
services.

In the automotive industry itself, there are many stakeholders playing their important roles to
boost the EV market in Indonesia. Various EV brands have been penetrating Indonesian market
up to 2021, namely BYD, Hyundai, Tesla, BMW, Mitsubishi, Lexus, Nissan, and Toyota
(Mahalana & Yang, 2021). In 2019, Blue Bird — the biggest taxi operator in Indonesia included
EVs into their fleet which received positive feedbacks from the users (CNBC International TV,
2020). Blue Bird bought 25 units of BYD E6 and five units Tesla X 75D and installed 11 EV
charging station at its headquarter for its own use. This number is still insignificant compared
to total taxis owned by Blue Bird, which reached around 25,000 taxis across Indonesia.
Therefore, Blue Bird planned to add 200 more EVs in 2020. However, this plan was postponed
due to the corona pandemic crisis (Baskoro, 2019; Herman, 2019). In 2020, Grab Indonesia
— a ride hailing company and Hyundai started their cooperation to provide their new service
which is called GrabCar Elektrik by using Hyundai’s EVs (Grab, 2020).

PT. Hyundai Motor Manufacturing Indonesia (HMMI) is the first automotive company
that produce its EVs in Indonesia. It started its first production in March 2022 and currently
able to produce 1.000 EVs per year. However, it expected to increase its capacity in the future
(Kemenperin, 2021a). Additionally, Toyota is now busy preparing its factory in Indonesia to
produce its hybrid cars, which is expected to start its production this year (Radityasani, 2022).
Furthermore, several other EV producers are going to build their EV plants in Indonesia,
namely Tesla, Mitsubishi, Honda, and Suzuki (KPMG Indonesia, 2021).

The EV charging facilities are supplied not only by the government, but also by private
companies such as Nissan and High Voltage Technology (HVT). PT Nissan Motor
Distributor Indonesia is the first private company who develop EV charging infrastructures
in Indonesia by working together with PLN (Ruang Energi, 2021). The first EV chargers were
installed in Nov 2021 in several locations in Jakarta. These chargers are available for public,
means, it could be used not only by Nissan’s EVs but also by other EV brands (OTO, 2021).
However, there is no further information available on the number of install Nissan’s EV charger
to date. HVT, in the other hand, recently established an agreement to collaborate with PLN
that aim to provide 150 new EV charging facilities nationally until 2026 (Nguyen, 2022).

Furthermore, various (research) communities and NGOs influences the EV development
dynamic in Indonesia, as they raise various issues around transport sector which shape the
transport policies in Indonesia. Some of the communities and NGOs are as the following.

1. Associations of Indonesia Automotive Industries (GAIKINDQ) is a non-profit
organization established by various vehicle producers, distributors, and manufacturers.
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GAIKINDO helps to boost the development of automotive industry in Indonesia by, for
example, facilitating its members towards government policies, holding a yearly international
automotive exhibition and conference, providing a platform for knowledge exchange between
the members and the government, and socializing the automotive technology development to
the society (Gaikindo, 2020).

2. Joint Committee for Leaded Gasoline Phase-out (KPBB) is a non-governmental
organization that aims advocate for the elimination of leaded gasoline to improve air quality in
Indonesia. KPBB vision is to accommodate public opinion and suggestions on matters relating
to the elimination of leaded gasoline and advocate it to the decision makers in the government,
as well as to educate the society of the importance of phasing out the technologies that produce
emissions (KPBB, 1999). In line with this vision, KPBB supports the acceleration of EV
development in Indonesia, for example, by proposing the implementation of carbon tax to
discourage the use of ICE vehicle and to make EV more competitive (GridOTO, 2021, 2022).
3. Climate Transparency is a global partnership of multiple research organizations and NGOs
to encourage climate actions by providing information and assistance on research, finance and
vulnerability of G20 countries. Climate Transparency reports on Indonesia cover information
such as the country profile and proposals on adaptation and mitigation actions to address
climate change on various sectors such as energy, transport, building, industry, and land use
and agriculture (Climate Transparency, 2019).

4. Institute for Essential Services Reform (IESR) is an Indonesian energy and environmental
think-tank that support Indonesia’s energy transition by providing public policy advocacy,
conducting capacity building assistance, and setting up strategic partnership with non-
governmental actors (IESR, 2022). Indonesia Energy Transition Dialogue (IETD) is one of
IESR yearly programme to facilitate Indonesia’s energy transition discussion among related
stakeholders.

S. International Council on Clean Transportation (ICCT) is an independent non-profit
organization that conduct various research in road, marine, and air transportation sectors to
provide technical and scientific analysis and advocacy for the environmental regulators to
support energy transition and to benefit public health (ICCT, 2022).

Lastly, potential EV users play the crucial roles in the EV ecosystem. Up to 2021, there are
only four thousand EV passenger cars registered in Indonesia (Gaikindo, 2021a, 2021b, 2022),
which is very insignificant compared to the total of 16 millions registered passenger cars In
Indonesia in 2020 (Badan Pusat Statistik, 2022). It means that Indonesia has a big market
potential for SEV.

6.2. Barriers to Lightyear’s SEV Development in Indonesia

This section elaborates the research conducted to identify Lightyear’s SEV development
barriers in Indonesia by using the newly developed Best Strategy Framework as a basis of the
research. Moreover, as explained in Section 5.3., the Market introduction flow diagrams
(Figure 10) and the Guidance on how to use the Ortt & Kamp framework (Figure 12) are used
as guidance in implementing the Best Strategy Framework.

The research is done by going through various literature such as journals, press releases, online
news, governmental websites, as well as by conducting informal discussion with Lightyear’s
representative. To identify the development barriers, the analysis is described per TIS building
blocks by evaluating their status, as well as by identifying the factors that influencing their
status. Once the status of each TIS building blocks is identified, traffic light indication
(GREEN- -RED) is given to summarize the TIS building blocks status. GREEN
indicates that the building block is available and complete to support mass adoption,
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indicates that the building block is available but incomplete, while RED indicates the
unavailable building block.

6.2.1. Product availability, performance, and quality

Table 33 Specifications and price of some of the EVs currently available in Indonesia (Auto Data, 2022; Ccarprice, 2022;
Cekpremi, 2021; Chua, 2020; CNN Indonesia, 2022; Encycarpedia, 2018, 2019; EV Database, 2022f, 2022c, 2022b, 2022g,
2022d, 20221, 2022¢, 2022j, 2022a; Lightyear, 2022a; Mendagri, 2021; Otomotifo, 2020; Pamungkas, 2022; RCTI Plus, 2022).
The price in EUR is based on June 2022 exchange rate.

WLTP Acceleration
Battery & Engine Top speed Price* Price*
Brand Model EV Type . Driving Range  1-100km/h km/h] [MIDR] (EUR]
[km] [s]

Lightyear Lighyear 0 SEV 60kWh 625 10 160 - 250,000
Hyundai loniq Electric BEV 40.4kWh 311 9.7 165 413 26,500
Hyundai Kona 2.0 EV BEV 42Wh 305 99 155 476 30,600
Hyundai lonig 5 EV 2WD AT BEV 58kWh 400 8.5 185 450 28,900
Tesla Model X 75D BEV 75kWh 335%¢ 5.2 210 2,850 182,700
Tesla Model 3 Std Plus BEV 52kWh 409 5.6 225 653 41,900
Tesla Model Y BEV 82kWh 542 5.0 217 593 38,100
Tesla Model S P100D BEV 100kWh 475%* 2.7 250 4,400 282,100
BMW i3S BEV 42.2kWh 283 6.9 160 899 57,700
Mitsubishi Outlander PHEV PHEV 13.8kWh, 2.4L - 10.5 170 719 46,100
Lexus UX300e BEV 54.3kWh 315 7.5 160 611 39,200
Nissan Kicks e-Power Mid HEV 1.57kWh, 1.2L - 9.7 145 282 18,100
Nissan Leaf BEV 40kWh 270 79 144 417 26,800
Toyota Corolla Cross Hybrid HEV 1.3kWh, 1.8L - P P 395 25,400
Toyota Prius Hybrid HEV 1.3kWh, 1.8L - 10.6 180 539 34,600
Toyota Prius PHEV PHEV 8.8kWh, 1.8L - 111 163 724 46,500
Mini Mini Electric BEV 32.6kWh 234 7.3 150 945 60,600
*based on off the road price ***no information available in the sources

**based on real EV range; no WLTP range is provided in the sources

Theoretically, in order to make an innovation adopted in a large scale, the product should be
available, as well as having sufficient performance and quality, so that it could be seen as a
good alternative to the existing product (Ortt & Kamp, 2022). Table 33 is developed in the
present work to show the comparison of Lightyear 0 specifications compared to some of other
EVs that are currently available in Indonesia market. From the table, it could be seen that
Lightyear 0 outperformed other EVs by providing the longest driving range while only using
relatively small batteries. In term of acceleration and top speed, Lightyear 0 is not the best, but
they are similar to average EVs. Therefore, product performance and quality could be
considered as sufficient and will not hinder Lightyear’s SEV adoption. Instead, as explained in
Chapter 3, SEV provides additional values and benefits that other EVs failed to deliver: less
charging time and frequency, as well as charging hassle. However, unfortunately Lightyear 0
is currently not available yet in Indonesia. Based on Lightyear’s roadmap, in the coming years
the company is only focusing its market on EU, Norway, and Switzerland. Then, in 2025,
Lightyear will release its second generation SEV called Lightyear Two, which will aim mass
production and eventually will enter Asia-pacific market around 2030.

Even though this road map was a conscious decision made by Lightyear to step by step widen
their market, however, there are other factors that influencing the current unavailability of
Lightyear’s SEV in Indonesia market. Being based in the Netherlands, Lightyear has good
knowledge of European market, while, Lightyear has a limited knowledge and awareness of
the market outside of Europe, especially Indonesia. Due to this lack of knowledge and
awareness, Lightyear could not see or judge whether there is a big opportunity for SEV in
Indonesia.

Additionally, financial resources might be the other influencing factor. Making the product
available in certain market regions require massive sunk cost to get the logistic, production,
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transportation, and distribution facilities available. As Lightyear is a start-up company, they
have a limited financial resource and very dependent to their investors. Therefore, Lightyear
had to prioritize their financial spending by focusing the initial market to the market that they
are familiar with such as Europe. However, as argued by Lightyear’s representative, this issue
could be seen from a different perspective. If Lightyear could have seen big opportunities in
Indonesia and decided to penetrate Indonesian market, the company could have managed to
raise sufficient funds to finance and support the market penetration.

With above-mentioned facts, therefore, the status on the product availability, performance and
quality is , that is influenced by several factors namely (1) knowledge and awareness
of application and market and (2) financial resources. Lightyear’s conscious decision not to
currently aim for Indonesian market is not considered as influencing factor as the decision itself
was established due to the present of the above-mentioned influencing factors.

6.2.2. Product price

To make an innovation adopted in a large scale, the innovation should be offered at a
competitive price. As indicated by Table 33, the price of Lightyear 0 is currently not
competitive as it is sold at the second highest base price compared to other EVs that are
available in Indonesia. This high price is caused by several factors as explain in the following.

As a start-up, Lightyear had to design their SEV from scratch with its limited knowledge of the
technology, its application and market. Therefore, big amount of money was invested on
research and development of the product and its application, as well as the market research.
Furthermore, Lightyear had to build its offices, production facilities, and other supporting
facilities from scratch that also cost a high sunk investment. As a start-up with limited financial
resources, Lightyear decided to limit the production scale of its 1 SEV generation to only 946
cars. Thus, all the development cost has to be spread into this limited number of products.
Additionally, some expensive materials are used to build the SEV such as the batteries, double
curved solar panels, carbon fibers body panels, and other components that drives up the car’s
cost price.

From the perspective of Indonesian market, it is argued that there is a significant different
between Indonesian market compared to western markets, in which western people are
generally willing to pay more for sustainable and clean technologies and energy, while
affordability is the biggest concerns for Indonesian people (Maghfiroh et al., 2021). This
argument is confirmed by Gui who explained that high up-front is one of the biggest factor that
hinder EV adoption in Indonesia (Gui, 2021). Gaikindo explained that up to 80% of passenger
cars bought by Indonesian is at price range between IDR 200 million to 300 million (€13,000
to €19,000 based on June 2022 rate) (Rayanti, 2022). Therefore, various researchers argued
that to make EVs adopted in large scale in Indonesia, the price of EVs should be around IDR
300 million (equal to €19,000 based on June 2022 rate) to better match customers’ buying
power (Iskandarsjah, 2020; Kemenperin, 2021b).

However, Lightyear is not planning on selling the Lightyear 0 into Indonesian market. Instead,
by taking the advantages of economies of scale as well as knowledge and awareness of
technology gained in building their first SEV, Lightyear is planning to mass produce its next
generation of SEV, Lightyear Two, in 2025 with targeted price of €30,000 (Gauthier, 2021),
and start to penetrate Asia-Pacific market around 2030. With this targeted price, Lightyear Two
price is getting closer to the Indonesian’ average buying power. One could argue that
Indonesian’s average buying power might be increased in the coming years in line with the
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country’s fast-growing economy (Suehiro & Purwanto, 2019). However, Lightyear Two
adoption might still be hindered by the competition as several other EV producers are now
already selling their cars with price range of €25,000 to €35,000 which might be even cheaper
by 2030.

Based on above explanation, the status of product price building block is , that is
influenced by several factors namely (1) knowledge and awareness of application and market,
(2) competition, and (3) natural resources. Knowledge and awareness of technology, at the
other hand, is no longer seen as a barrier as Lightyear has successfully built its SEV.

6.2.3. Production system

To enable an innovation to reach its mass adoption, sufficient production system is needed to
mass produce the innovation. However, as explained in Section 6.2.1., Lightyear consciously
decided that it will only focus their attention on Asia-pacific market starting 2030 onwards.
Therefore, there is no supportive production system currently available to support the market
in Indonesia.

Other factors are also influencing the unavailability of the production system. First, Lightyear’s
lack of knowledge and awareness of the Indonesian market led to Lightyear’s decision not to
put Indonesia as the priority countries to penetrate in its early market entrance. Second, as
establishing a production system costs a high sunk cost, Lightyear’s limited funds as a start-up
restricts the company to immediately aim for mass production. Therefore, Lightyear had to
limit the size of its initial market so that it could penetrate the market with a small-scale
production system.

With these facts, thus the status of production system building block is RED, that is influenced
by several factors namely (1) knowledge and awareness of application and market and (2)
financial resources. Lightyear’s conscious decision not to currently aim for Indonesian market
is not considered as influencing factor as the decision itself was established due to the present
of the above-mentioned influencing factors. Moreover, the conscious decision is not a
contextual factor. Instead, it is the company’s internal factor.

6.2.4. Complementary products and services

The availability of complementary products and services is also important to make an
innovation adopted in a large scale. For SEV case, the availability of EV charging
infrastructure, home charging services, as well as regulated electricity tariff and payment
instruments for EV charging are important. The availability of these complementary products
and services is explained in the following.

The insufficient EV infrastructure has been hampering the adoption of EVs in Indonesia. Up
to February 2022, Indonesia has only installed 267 EV charging points that are spread in 195
different locations (mostly in Java Island, while only a few are in Sumatera, Bali, Maluku, dan
Sulawesi). By collaborating with various stakeholders, the government aimed to further
increase this amount to reach about 4,900 charging points by the end of this year (CNN
Indonesia, 2021a; Dananjaya, 2022; Hampel, 2019), which seems to be very ambitious. At the
other hand, the insufficient EV infrastructure is not a barrier for SEV adoption. Instead, it is an
advantage for Lightyear’s SEV as it has less dependency to EV chargers, thanks to its high
efficiency and solar panels.
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In 2020, PLN - the state owned electricity company - released “Charge.IN” app that could be
used to search available charging points, to find directions to those charging points, as well as
to pay the electricity charged to the EVs (Mahalana & Yang, 2021). The availability of this app
provides easiness and comfort for EVs users which support EVs adoption. Additionally, the
electricity tariff for EV charging is regulated by PLN of maximum IDR 2,466/kWh (equal to
€0.16/kWh based on June 2022 rate) (Kementrian ESDM, 2021; Ruang Energi, 2021).

Furthermore, PLN collaborates with the EVs producers in Indonesia by including the home
charging facility for free in every EV purchase. Additionally, PLN offers discount for power
upgrade of the house to enable the operation of the home charging, as well as 30% electricity
tariff discount for home charging from 22.00 until 05.00 (Purnama, 2022). Based 2022
household electricity tariff, with this discounted tariff, EV users only need to pay IDR
1.189/kWh instead of IDR 1.699/kWh (around €0,08/kWh and €0,11/kWh respectively) for
home charging (Kompas, 2022). This collaboration and services provided by PLN supports the
adoption of EVs in Indonesia as it reduces customers’ hassle in acquiring the product.

Based on above explanation, it could be concluded that complementary products and services
do not pose any barriers for SEV adoption in Indonesia. Thus, the status is GREEN.

6.2.5. Network formation and coordination

Based, on the company’s road map, Lightyear is planning to enter Asia-Pacific market starting
2030 onwards. As it is still far in the future, therefore, Lightyear currently has not yet
established any relationship with any stakeholders in Indonesia. Moreover, the absent of the
network formation and coordination with Indonesian market is also caused by Lightyear’s
current lack of knowledge and awareness of Indonesian market that hinders Lightyear
capability to find and connect to the right stakeholders in Indonesian market. Hence, this
research serves as pre-market research to provide insights for Lightyear of the possibilities.
The stakeholder map indicated in Section 6.1. is provided to inform Lightyear about current
players in EVs ecosystem in Indonesia which could be a starting point if Lightyear is going to
establish its network in the future.

Thus, the status of network formation and coordination is RED, with the knowledge and
awareness of application and market as the main influencing factor. Lightyear’s conscious
decision not to currently aim for Indonesian market is not considered as influencing factor as
the decision itself was established due to the present of the above-mentioned influencing factor.
Moreover, the conscious decision is not a contextual factor. Instead, it is the company’s internal
factor.

6.2.6. Customers

Indonesia has a big market potential for (S)EVs to tapped in. Until 2020, 16 million passenger
cars were registered In Indonesia (Badan Pusat Statistik, 2022), in which only less than four
thousands of them are EVs (Gaikindo, 2021a, 2021b, 2022). Even more, the car ownership
ratio in Indonesia is currently only 99 passenger cars per 1,000 inhabitants (Gaikindo, 2021a),
which is very low compared to EU average of 505 cars per 1,000 inhabitants (CBS, 2019).
With Indonesia’s fast growing economy, the number of cars is expected to be 2.5 times in 2040
(Suehiro & Purwanto, 2019). Furthermore, 75% of Indonesia’s internet users (around 22
million people) are actively using ride-hailing services due to its affordability (Cekindo, 2021).
Even though Cekindo (2021) does not specify the exact number of car ride-hailing users,
however, it is still an interesting untapped opportunity for EV producers or manufacturers as
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the ride-hailing providers have started to adopt a few EVs into their fleets. Thus, the availability
of potential customers of SEV is not an issue in Indonesia.

However, even though EVs recently have gained their popularity in Indonesia, EVs adoption
rate in Indonesia is still very low compared to other countries (Mahalana & Yang, 2021).
Moreover, the EVs adoption rate in Indonesia is still insignificant compared to the number of
new passenger cars sold, as shown by Table 34. Therefore, to achieve large scale adoption of
EVs in Indonesia, it is important to identify the factors that influencing people decision in
adopting EVs. In the following, several papers are reviewed to identify factors that hindering
Indonesian people in adopting EVs.

Table 34 Number of EVs sold in Indonesia in the last three years, data extracted from (Gaikindo, 2021a, 2021b, 2022)

. Sold EVs Sold New Sold
HEV PHEV BEV Total Passenger Cars EVs/New Pas. Cars
2019 685 20 - 705 1,030,126 0.07%
2020 1,108 6 120 1,234 532,027 0.23%
2021 1,378 34 488 1,900 887,200 0.21%
Grand Total 3,839 2,449,353

Nuryakin et al. (2019) conducted research to identify customers knowledge and preferences
towards EVs by surveying 400+ car users and non-users in Great Jakarta area. The research
concluded that the public knowledge and acceptance towards EVs are relatively high, and 30%
of them is interested to buy an EV. However, most of them prefer PHEV compared to BEV
and HEV due to its longer range. Moreover, BEV is the less favorable due to its long charging
time and its significantly more expensive price compared to other EVs (Nuryakin et al., 2019).
In line with the results of this research, Gaikindo argued that EVs prices and the availability of
the infrastructures are the biggest barriers that holding back the EVs adoption (Gaikindo,
2021a).

Another research was done by BMW Group Asia who conducted an online survey on 4,000
drivers from South-east Asia (BMW Group Asia, 2022). The survey suggests that most of these
drivers are aware of the EVs contribution in reducing the emissions, and almost half of the
survey participants are interested to adopt EVs due to their environmental benefits, lower
operational cost, and premium experience. However, they admitted that EVs costs is a big
concern that hinder them to do so and prefer to have the EVs with price similar or even less
than the conventional cars. Furthermore, most of the participant has sufficient knowledge of
BEV technology and how it works. However, several misconceptions exist among the them, in
which they thought that EVs could only travel the maximum of 100km before they need to be
recharged, while most of the EVs nowadays could drive way more than (EV Database, 2022h).
Other than that, some of the participants thought that maintenance cost of EVs might be more
expensive than conventional cars after ten years, while EVs have less maintenance costs due
to their fewer moving parts.

Based on above explanation, it could be concluded that the status of customer building block
is as several factors hampering Indonesian’s willingness to adopt EVs, namely (1)
customers’ financial resources (customers’ buying power is less than EVs’ prices), (2)
competition between EV technologies as well as between EVs and ICE vehicles, and (3)
customers’ knowledge of the EVs technologies.
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6.2.7. Innovation-specific institutions

The availability of supportive institutions is important to protect the niche from the existing
well-established regime and to give the niche opportunity to grow and to be mature. Appendix
C elaborates EV-related documents and policies in Indonesia. From this Appendix, it could be
seen that Indonesian government has implemented various policies to encourage both potential
EV users and EV industries or manufacturers, as summarized in the following.

To encourage EV adoption, several policies are in place such as EV’s luxury taxes reduction,
EV’s transfer tax reduction in Jakarta and West Java provincial government, 0% down payment
and lower interest rates for the financing of new EVs, discounted price for house’s power
upgrade to enable the operation of home charging facility, and 30% electricity tariff discount
for home charging during off-peak hours (Chen et al., 2022; Kemenperin, 2021b; Mahalana &
Yang, 2021; Maskur, 2020; Purnama, 2022).

To help the EV industries or manufacturers to reduce EVs manufacturing cost and to attract
them to invest in Indonesia, the government offers tax holidays, tax allowances, supertax
deduction for R&D activities, and import duties exemption for Incompletely Knocked Down
(IKD) EVs (Adelayanti, 2020; BKPM, 2018; Kemenperin, 2021b; D. Kurniawan, 2022;
Mahalana & Yang, 2021; Nugroho, 2022; Putri, 2022c).

Moreover, to boost EV adoption in Indonesia, the government agencies are encouraged to
switch their fleets into EVs (Iskandarsjah, 2021), and Indonesia planned to stop the selling of
new fossil-fueled cars starting 2050 (CNN Indonesia, 2021b; Mardika, 2021). Jokowi, the
current President of Indonesia even banned the ICE vehicles to operate in the new capital city
of Indonesia (Aszhari, 2022; CNN Indonesia, 2020; Dananjaya, 2021). Additionally, MoU
between various strategic stakeholders is signed to support the further development of EV
infrastructures.

However, despite the implementation of these policies, researchers argued that the policies are
not providing enough incentives for Indonesian customers to switch their ICEs to EVs (Chen
et al., 2022; Mahalana et al., 2021; Mahalana & Yang, 2021). In their papers, these researchers
argued that EV’s total cost of ownership (TCO) is still significantly more expensive than ICE’s
TCO despite the taxes reduction and exemption EVs (Chen et al., 2022; Mahalana et al., 2021;
Mahalana & Yang, 2021). Moreover, despite Indonesia’s effort to phase-out its fossil fuel
subsidies, Indonesia still offering subsidies for its diesel and gasoline RON 88 until today as
regulated by Presidential Decree No. 117/2021 (Asian Development Bank, 2015; Mahalana et
al., 2021; Ministry of Finance, 2019; Putri, 2022a), which discourage EV adoption. At the other
hand, not all the EV producers and manufacturers are maximizing the use of tax holidays, tax
allowances, supertax deduction for R&D activities, and import duties exemption offered by
Indonesian government. The author of the present work believes that if the EV producers and
manufacturers would manufacture their products in Indonesia, the offered incentives would
significantly reduce the products cost and price. Additionally, there is no coherent EV road
map in Indonesia. Instead, the EV road map releases by the National Energy Plan (see
Appendix C.2.) is conflicting and less ambitious compared to the one released by the Ministry
of Energy and Mineral Resources (see Appendix C.3.).

Based on above mentioned facts, therefore, the status of innovation-specific institutions is

. As identified from the literatures, this status is influenced by two factors (1)
Indonesia’s limited financial resources and (2) its complex socio-cultural aspects. Learning for
the success of the developed countries, EV purchasing subsidy is a good incentive to boost EV
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adoption. However, as a developing country, Indonesia does not have strong fiscal capability
to provide EV purchasing subsidy to its citizens (Arvirianty, 2019; H. Kurniawan et al., 2021).
Moreover, Indonesia’s complex socio-cultural aspects influencing the government ability in
implementing the right supportive policies for EVs. As EVs are too expensive for the middle
class, providing EV purchasing subsidy could be politically unjust (AHK, 2022; H. Kurniawan
et al., 2021), and might cause negative reaction from lower class citizens. Additionally, the
removal of fossil fuels subsidies would have considerable implications to the livelihood of low-
income families (Satya, 2022).

6.3. Chapter Conclusion and Summary

This chapter uses the Best Strategy Framework that was developed in the previous chapters to
identify the status of Lightyear’s TIS building blocks for Indonesian market and factors that
influencing their status. The purpose of this chapter is to answer the third sub-research question:
“Based on the previously developed “The Best Strategy Framework”, which actors,
factors, and functions could be the barriers for SEV to reach its mass adoption in
Indonesia?”.

Based on the literature research, it is known that the development of EV industry has been part
of Indonesia’s ten top priority industries as it deemed to be important to support Indonesia’s
economic growth, as highlighted in Indonesia’s national masterplan of industry (RIPIN).
Moreover, Indonesia’s national energy plan (RUEN) supports EV development as part of its
energy self-sufficiency, energy security, and sustainable energy development goals. In 2019,
the EVs era in Indonesia is started when the President of Indonesia signed the Presidential
Regulation No. 55/2019 to direct, regulate, support, and accelerate the development of EV in
Indonesia. With this regulation in place, Indonesia aimed to be an important player in global
EV market.

A stakeholder map is presented by Figure 21 to provide an overview of current EV ecosystem
in Indonesia. As indicated in the stakeholder map, various ministries are appointed as
coordination team to accelerate EV development in Indonesia. Moreover, various EV brands
have penetrated Indonesian market. Even more, EVs are also adopted by taxi and ride-hailing
company as part as their fleet. To support EV adoption, the government has established a
cooperation with private companies to develop the EV charging infrastructures. Furthermore,
Indonesia facilitates the development of the EV and EV battery manufacturing domestically.
Lastly, various research communities have been contributing their work to support EV
development, for example, by providing policy recommendation to the government.

Table 35 The status of Lightyear’s TIS building block for Indonesian market, factors that negatively influencing the status,
and the main influencers

TIS Building Status Influencing Factors Main
Blocks Influencers

Product availability, (1) knowledge and awareness of application Lightyear

performance, and and market and (2) financial resources

quality

Product price (1) knowledge and awareness of application Lightyear,
and market, (2) competition, and (3) natural Indonesia
resources

Production system RED (1) knowledge and awareness of application | Lightyear
and market and (2) financial resources

Complementary GREEN | N/A Indonesia

products and services
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Network formation and RED (1) knowledge and awareness of application | Lightyear

coordination and market

Customers (1) knowledge and awareness of technology, Indonesia
(2) financial resources, and (3) competition

Innovation-specific (1) financial resources and (2) socio-cultural Indonesia

institutions aspects

To answer the third sub-research question, the status of Lightyear’s TIS building blocks for
Indonesian market and their influencing factors is summarized in Table 35. The status is
indicated by traffic light indication (GREEN- -RED). GREEN indication is given
when the TIS building block status is available and complete to support mass adoption,

indication is given when the TIS building block status is available but incomplete,
while RED indication is given when the building block is not available. For the building block
that has a GREEN status, no influencing factor is identified.

Table 35 shows that currently six out of seven TIS building blocks are unavailable or
incomplete that lead to 13 barriers that hinder Lightyear’s SEV adoption in Indonesia. Only
complementary products and services building blocks that are currently available and complete
to support SEV adoption in Indonesia, as Indonesia has provided and regulated the home
charging services, EV charging electricity tariff, and payment instruments. Fortunately, the
currently insufficient amount of charging infrastructure is an enabler to support the adoption
of SEV, thanks to its capability to charge itself. As this building block do not pose as a barrier,
therefore, no influencing factors need to be identified.

Product availability, performance, and quality building block is almost complete as the
performance and quality of Lightyear 0 is perceived sufficient compared to its alternatives.
Thus, if Lightyear could make its SEV available in Indonesia market, this building block status
would turn green. To make its product available, Lightyear needs to establish the necessary
Production system and Network formation and coordination building blocks. However, these
building blocks are also not available yet to support Indonesian market. The unavailability of
these building blocks is caused by the same factor namely the lack of Lightyear knowledge and
awareness of Indonesian market. Additionally, due to its limited financial resources, Lightyear
decided to limit its market entry only at familiar markets such as Europe. This decision
therefore explains the unavailability of Product availability and Production system building
blocks in Indonesia.

Other building blocks namely product price, customers, and innovation-specific institutions
must be improved further to support SEV adoption in Indonesia. Lightyear 0’ price of €250,000
is deemed not affordable as Indonesian average car buying power is within price range of
€13,000 to €19,000. This expensive price is influenced by the company’s lack of knowledge
of the market, market competition which enable the customers to compare the product with its
alternatives, and the expensive materials used to build the SEV. Regarding the customers, even
though Indonesia has a high market potential in term of number of passenger cars, however,
the EV adoption rate is still relatively low due to customers’ lack of knowledge and awareness
of EV technologies and their added values and benefits, limited financial resources (customers’
buying power is less than the EV average price), and competition in the market that provides
perceived better and cheaper alternatives. Furthermore, the currently enforced supportive
policies and incentives are deemed to be insufficient to boost EV adoption rate. However, the
implementation of more aggressive incentives is hindered by Indonesia’s limited fiscal
capability as well as its complex socio-cultural aspects which deemed EV subsidy as a political
unjust.
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From the main influencer point of view (see the rightest column of Table 35), Lightyear has
the biggest role on the unavailable or incomplete TIS building blocks as Lightyear mainly
responsible to make the product, production system, and network formation available.
Indonesia, at the other hand, has provide sufficient complementary product and services to
support SEV adoption, despite the incomplete Customers and Innovation-specific institutions
building blocks. Product price building block is influenced by both Lightyear and Indonesia
sides as there should be a match between the Lightyear’s capability to provide affordable SEV
and Indonesian’s average buying power.

Additionally, from Table 35 it could be seen that several influencing factors hindering the
availability of more than one building blocks, namely (1) knowledge and awareness of
application and market, (2) financial resources, and (3) competition. Therefore, circumventing
these factors should be prioritized to significantly improve the status of the building blocks, as
these are the most important and most threatening factors.

Lastly, Figure 22 and Figure 23 are provided to look back to the two important guidance: Figure
10 and Figure 12 elaborated in Section 2.3. and Section 2.4. respectively. The implementation
of the Best Strategy Framework up to this point of research is indicated by the green arrows.
From both flowcharts, some insights are gained. First, it is suggested that Lightyear is currently
not ready yet for the mass marketing strategy as some of the TIS building blocks are
incomplete. Second, based on the influencing conditions identified earlier in this research, it
could be concluded that Lightyear would need some years to reduce or overcome the negative
effects of the influencing conditions, as well as to complete all its TIS building blocks, so that
it will be ready for the large-scale diffusion. Third, Lightyear could, for now, implement niche
strategy to prepare itself to reach the mass market. Based on the last insight, the next chapter
elaborates the implementation of the Best Strategy Framework to define the best strategy for
Lightyear.

New high-tech
roduct is invented,

s the inventors aimed t
introduce the product
to the market?

s the inventors aimed to
introduce the product
to the mass market?

/mplementation Ol
(ADAPTED) Ortt & Kamp
Barriers and Strategies

-

No

Niche strategy
implementation End

and Strategies Framework

Ortt & Kamp Barriers

Is the
©mpany/context/innovations Not ready yet
ready to go to the mass
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Not at all

ait and see’
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implementation

Mass marketing
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Figure 22 The implementation of the Market introduction flow diagram (Figure 10) to the study case up to this point of
research
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Figure 23 The implementation of the Guidance on how to use the Ortt & Kamp framework (Figure 12) to the study case up
to this point of research

As indicated by Figure 22 and Figure 23, the analysis of the present research is done only at
one point of time: present time. Hence, the flow of the present work stops at the one iteration.
In other words, the feedback loop of Figure 22 that require the implementation of the niche
strategies and the feedback loop of Figure 23 that require a regular monitor on the TIS building
blocks’ status are excluded from the research scope.
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Chapter 7. The Best Strategy to Reach SEV
Mass Adoption in Indonesia

As elaborated in the previous chapter, currently there are many barriers hindering Lightyear’s
SEV adoption in Indonesia. Based on these findings, this chapter implement the use of the Best
Strategy Framework that was developed in Chapter 5 to choose the best strategy that could
circumvent most of the identified barriers or the biggest threats to the adoption so that
Lightyear’s SEV could be mass adopted at all in Indonesia. Thus, this chapter aimed to answer
the last sub-research question: “Based on the identified barriers that could hinder SEV
development in Indonesia, which strategy could circumvent most of the barriers or the
most threatening barriers at the same time?”.

The structure of this chapter is as follows. The implementation of the Best Strategy Framework
is done in Section 7.1. and Section 7.2. by using the scoring model 1 and 2 respectively. The
results and insights gained from the results are discussed at the respective sections. Section 7.3.
compares the results of the two scoring models, and in the end the chapter is concluded in
Section 7.4.

7.1. The Best Strategy Selection by Using the Scoring Model 1
Table 36 shows the implementation of the Best Strategy Framework to select the best strategy
based on identified barriers by using scoring model 1 (giving the same weight to the identified

barriers). Based on Table 36, the strategies that have the highest scores are summarized in
Table 37.

As explained in Chapter 5.2.1., scoring model 1 aims to select the best strategies that could
circumvent most of the barriers. As shown by Table 37, with the 13 barriers currently blocking
the mass uptake of Lightyear’s SEV in Indonesia, two separate strategies: Partnership strategy
and Network building strategy are chosen as the best strategies, as each of the strategy could
circumvent all the barriers (score 13 out of 13). The author of the present work agrees with this
strategy recommendation as the implementation of these strategies are indeed important for the
company to gain more power and resources, as well as better access to the market, which could
significantly remove the barriers.

If we look at the second and third top scores, the strategy recommendations could be translated
into two different point of view. First, seems that the framework does not emphasis that
Indonesia is a good market to penetrate for Lightyear as there are currently too much
incomplete TIS building blocks that hinder SEV mass adoption. Therefore, the
recommendations are to look for other markets or geographical areas in which more TIS
building blocks are completed to support the mass uptake of SEV. At the other hand, as most
of the unavailable or incomplete TIS building block are mainly influenced by Lightyear (see
Section 6.3.), while Indonesia has a big market share and suitable geographic area for the
utilization of SEV, the strategies recommendation could be translated differently.
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Table 36 The best strategy selection for Indonesia study case by using the scoring model 1

1 2 3 4 ] 6 7 8 9 10 1 12 13
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Knowledge and awareness of
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i political |
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Table 37 Strategies with highest scores based on the implementation of the Best Strategy Framework with scoring model 1

Top scores Strategies

13 Partnership strategy; Network building strategy

11 Geographic strategy

9 Explore multiple market strategy

8 Top niche strategy; Redesign strategy; Educate strategy; Lead user strategy; Pre-

announcing strategy

Geographic strategy could also mean that Lightyear should first focus the market penetration
at certain areas in Indonesia which, for example, have better socio-economic backgrounds such
as the biggest and well-developed cities like Jakarta, Surabaya, Medan, Bali, and Bandung.
People live in these cities has higher average buying power and better education background
compared to other cities in Indonesia, which better suit the SEV’s customer profile. The
Explore market strategy could be translated as a recommendation to look for certain market
segment in Indonesia market that better suit the product so that, for example, the affordability
is not the main consideration of the customers in acquiring the product.

Furthermore, the strategies that are at the 4™ top scores are included into the overview to see if
other strategies could improve the TIS building block status so that Lightyear’s SEV could be
adopted in Indonesia, which is explained in the following.

The framework recommends Lightyear to target top niche market in Indonesia. This is a good
strategy as by 2030 the Lightyear might still be more expensive than the average Indonesian
buying power. As explained in Section 6.2.2., 80% of passenger cars bought in Indonesia is at
the price range of €13,000 to €19,000. Assuming that there is a very limited number of cars
sold at the price of less than €13,000, therefore, the size of the top niche market is almost 20%
of total market size. With 16 million passenger cars currently registered in Indonesia, the top
niche market covers over three million passenger cars, which is still a considerably big market.

The framework advises that Lightyear could also focus the initial market penetration in
Indonesia by working together with the lead users, for example the taxi and ride hailing
provider, the government agency, car rental owners, etc. However, if Lightyear is aiming to be
more ambitious and willing to serve the mainstream market, the framework proposed that
Lightyear should redesign its SEV to make it more affordable.

Education strategy is another important one. This strategy emphasis the company to educate
both itself and the customers. As Lightyear’s knowledge and awareness of Indonesian market
is still lacking, Lightyear should put extra effort to conduct market research to improve it.
Moreover, educating the customers is also important as customers’ awareness of the product
quality over the price would be a good tipping point to boost the adoption.

In addition, the framework advises to pre-announce the product launch to give sufficient time
for the customers to get familiar with the innovation, the additional values and benefits it
brings, and to possibly prepare and plan their financial resources in case they are interested to
acquire the product.

93




7.2. The Best Strategy Selection by Using the Scoring Model 2

This section is divided into two sections in which Section 7.2.1. elaborates the identification of
weights for each barrier and Section 7.2.2. explains the outcome of the framework
implementation.

7.2.1. Defining the Weights of Each Identified Barrier

As explained in Section 5.2.2., for the scoring method 2, each identified barriers are assigned
with different weights in the scale of 1 to 10 to describe their importance and capability in
hindering the mass adoption. For this research, the weight for each barrier is defined
hypothetically by the author of the present work based on her understanding on the topic. This
approach is chosen due to the limited time of the research that made the experts interview is
not possible to conduct within the research time frame.

Table 38 Weights assigned for each identified barrier to enable the best strategy selection by using the scoring model 2

TIS Building Blocks Influencing Factors Weights
Product availability, Knowledge and awareness of application and market 10
performance, and quality Financial resources 3
Product price Knowledge and awareness of application and market 8

Competition 8
Natural resources 8
Production system Knowledge and awareness of application and market 10
Financial resources 3
Complementary products N/A N/A
and services
Network formation and Knowledge and awareness of application and market 10
coordination
Customers Knowledge and awareness of technology 10
Financial resources 10
Competition 6
Innovation-specific Financial resources 5
institutions Socio-cultural aspects 7

Table 38 shows the weights assigned to each identified barriers. The arguments of the assigned
weights are explained in the following.

As explained in Section 6.2.1., Lightyear’s product performance and quality is sufficient to
compete in the market. The only barrier of the first building block is that the product is not
available yet in Indonesia. This barrier is very important as the market uptake in Indonesia
would only start when the product is available in the market. Therefore, Lightyear’s knowledge
and awareness about Indonesia should be improved significantly to enable the market
penetration. The financial resources needed to make the product available, however, might not
be too threatening as Lightyear is confident that it could raise enough funds if needed. The
same arguments apply for the production system building block and the network formation and
coordination building block as they must be available to make the product available for
Indonesian market. Therefore, these barriers are assigned with the same weights as the product
availability barriers.

Regarding product price related barriers, the lack of knowledge and awareness of the market,
competition in the market, and use of expensive materials would pose a relatively high threat
to SEV uptake as affordable price is a key driver for Indonesian in adopting an innovation.
Therefore, relatively high weights are assigned for this building block.
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Customers’ knowledge and awareness of technology as well as customers’ buying power or
financial resources are other crucial barriers that directly and highly threatening SEV uptake.
Even though Indonesia has a big market share, however, if the customers are not aware or have
no knowledge about the product, the chance that they would adopt the product is relatively
small. Moreover, if they have no sufficient means to acquire the product, they will not be able
to adopt it. Therefore, these barriers are assigned with very high weights. Other than these
barriers, competition in the market also hinder customers’ willingness to adopt the product as
they could compare the product with alternatives and choose the best suitable one. However,
this barrier, do not pose such high threat as the customers’ knowledge and awareness of
technology and financial resources because Lightyear’s product has a good quality over price
(based on Lightyear Two’s price). Therefore, this barrier is assigned with medium weight.

Lastly, supportive institutions pose medium to high threat to SEV adoption in Indonesia. Even
though Indonesia has limited financial resources to provide stronger incentives to support EV
adoption, however, currently Indonesia has offered significant incentives especially for the EV
producers and manufactures. Therefore, this barrier deemed to have minimum threat. The
complex socio-cultural aspect of Indonesia, however, poses as a bigger threat to the
implementation of more supportive incentives, as there often a conflict of interests, as
explained in Section 6.2.7. Therefore, this barrier received a higher weight.

7.2.2. The Scoring Model 2 Results

The implementation of the Best Strategy Framework on the study case, by putting in different
weights on each identified barriers are shown by Table 39, while Table 40 summarized the
results by listing the strategies that received the highest scores.

Based on Table 40, it could be seen that Partnership strategy and Network building strategy are
the best strategies that could circumvent the most important and threatening barriers (the lack
of knowledge and awareness of the market and the price-related barriers). The author of the
present work agrees with this result as the implementation of these strategies would help the
company to get better knowledge and access to the market, as well as to gain more resources
and power to set up the market and eventually make the product more affordable.

At the second best, the framework advises the implementation of Geographic strategy. Similar
to the explanation provided in the Section 7.1., this recommendation could be translated into
two different point of views: either Indonesian market has no good potential for Lightyear or
Lightyear should first focus on certain geographical areas in Indonesia where the barriers less
hindering the adoption. However, the author confident that the later one is the better translation
of the strategy recommendation, due to Indonesia’s big market size and suitable geography for
SEV utilization.

Furthermore, more top scores strategies are included into the overview to see if certain
strategies could help to improve the current TIS building blocks status. As the knowledge and
awareness of the product, its application and market are the most threatening factors that hinder
the completeness of many building blocks, the framework recommends Educate strategy to
circumvent these barriers, as could be seen from the third highest score. Educate strategy
emphasis the importance of conducting market research to improve company’s knowledge
towards the market, as well as educating the customers to understand the added values and
benefits of the product.
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Table 39 The best strategy selection for Indonesia study case by using the scoring model 2
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Table 40 Strategies with highest scores based on the implementation of the Best Strategy Framework with scoring model 2

Top scores Strategies
93 Partnership strategy; Network building strategy
80 Geographic strategy
73 Educate strategy
69 Pre-announcing strategy
65 Explore multiple market strategy
62 Lead user strategy

Furthermore, the framework also advises Lightyear to also explore the market further to see if
certain market segment in Indonesia could be more suitable for the SEV. Additionally, Pre-
announcing strategy is recommended to overcome knowledge and financial resources related
barriers as well as the market competition barrier. As explained in the Section 7.1., the
implementation of this strategy gives extra time for the customers to get familiar to the
innovation and to save up or plan their financial resources so that they could acquire the
product. Lastly, the framework advises Lightyear to first focus the market entry to serve the
lead users as they often are less limited by the knowledge and financial resources related
barriers.

7.3. The Best Strategy of Scoring Model 1 vs Scoring Model 2

Table 41 The result comparison between scoring model 1 vs scoring model 2

Rank Best Strategies Resulted from Scoring Model 1 Best Strategies Resulted from Scoring Model 2
1st Partnership strategy and Network building strategy Partnership strategy and Network building strategy
2nd Geographic strategy Geographic strategy
3rd Explore multiple market strategy Educate strategy
4th Top niche strategy, Redesign strategy, Educate strategy, |Explore multiple market strategy

Lead user strategy, Pre-announcing strategy

Table 41 listed the strategies that received the highest scores from each scoring model. From
the overview, it could be seen that even though there are some strategies that are recommended
by both scoring models, however, their ranks might be slightly different. Interestingly, both
scoring models agree that Partnership strategy, Network building strategy, and Geographic
strategy are the best strategies to implement that could circumvent most of the barriers, as well
as the most threatening barriers.

At the third and fourth positions, the strategies recommendation is slightly different due to the
nature of the scoring models. Scoring model 1 recommends Explore multiple market strategy
at the third position as this strategy could circumvent almost all the barriers. However, when
the barriers are weighted based on their importance and level of threat, Educate strategy is
apparently more suitable to circumvent the most important and the biggest threats. This insight
is in line with the fact that the lack of knowledge and market competition are the most dominant
influencing factors that hinder the completeness of many building blocks, as well as posing the
biggest threats.

An interesting insight is provided by the 4™ best strategies. By only looking at the number of
barriers that could be circumvented, the scoring model 1 recommends five strategies. However,
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if the importance and the level of threat poses by the barriers are considered, the scoring model
2 recommend only one strategy, namely Explore multiple market strategy, as it could
circumvent the most threatening barriers: ones related to the lack of resources, knowledge, and
competition.

In the end, as explained in Chapter 5, these scoring models are provided as decision support
system. The readers or users of the framework could decide for themselves whether they want
to use one of the scoring models or both to help them to select the best strategy. Scoring model
1 could help the users to quickly select the best strategy only based on the information of
barriers existence. However, when there is more detail information is available such as the level
of importance and threats the barriers pose to the product adoption, the utilization of scoring
model 2 is better as it could help prioritize the best strategies.

7.4. Chapter Conclusion and Summary

This chapter aimed to answer the last sub-research question: “Based on the identified barriers
that could hinder SEV development in Indonesia, which strategy could circumvent most
of the barriers or the most threatening barriers at the same time?”, by implementing the
Best Strategy Framework that was developed in Chapter 5 into the study case. The barriers that
were identified in Chapter 6 is used as inputs of the framework and the two scoring models are
utilized to score the strategies. For scoring model 2, ideally interviews should be conducted
with experts to define the weights for each barrier. However, due to the limited research time,
the author of the present work defines the weights of each barrier based on her understanding.

Table 42 The best strategies to circumvent Lightyear’s SEV development barriers in Indonesia, based on the Best Strategy
Framework with scoring model 1 and scoring model 2

Rank Best Strategies Resulted from Scoring Model 1 Best Strategies Resulted from Scoring Model 2
1st (Partnership strategy and Network building strategy Partnership strategy and Network building strategy
2nd (Geographic strategy Geographic strategy
3rd |Explore multiple market strategy Educate strategy
4th |Top niche strategy, Redesign strategy, Educate strategy, |Pre-announcing strategy

Lead user strategy, Pre-announcing strategy
Sth Explore multiple market strategy
6th Lead user strategy

Table 42 shows the results of the framework implementation. The author includes the lower
ranks of best strategies into the overview so that the insights gained are not only about the best
strategies that could circumvent most of the barriers or the most threatening barriers at the same
time, but also to see if some strategies could help to improve the status of the TIS building
blocks. Moreover, this overview also helps to compare the results of the scoring models.
However, the 5" and 6" rank of best strategies of the scoring model 1 are not included in the
overview as the scoring model 1 has deemed to proposed sufficient best strategies.

From Table 42, it could be seen that despite the different ways of scoring, both scoring models
proposed similar best strategies recommendation. Even more, both scoring models agree that
Partnership strategy and Network building strategy are the best strategies to implement as they
could circumvent most of the barriers, as well as the most threatening barriers: knowledge and
financial related barriers, and market competition barrier. These strategies even received the
highest scores with the scoring model 1, which means that these strategies could circumvent
all the identified barriers. The author agrees with these findings as Partnership strategy and
Network building strategy could boost the company capability to set up the market by gaining

99



more power and resources from its partners and networks, as well as could improve company’s
knowledge and access to the market.

Geographic strategy and Explore multiple market strategy are the next best strategies (even
though Explore multiple market strategy is scored at a lower rank by the scoring model 2).
These strategies could be translated in two different ways: (1) Lightyear should look at other
geographical areas and market as there are too many barriers in Indonesia market, or (2)
Lightyear should focus the market penetration in certain areas and market segments in
Indonesia in which the barriers are less hindering the product adoption. As most of the
unavailable and incomplete building blocks is mainly influenced by Lightyear, while Indonesia
actually has a big market size and a suitable geography to utilize SEVs, the author confident
that the second approach is worth trying. Therefore, Lightyear should first focus on Indonesian
big cities where the buying power and education background are higher than average
Indonesian, such as Jakarta, Surabaya, Medan, Bali, and Bandung. Moreover, Lightyear should
explore different market segments in Indonesia to see if there is a better market segment to
focus on.

Another important strategy to be implemented is Educate strategy. Even though this strategy
is scored at the 4™ rank by the scoring model 1, however, the scoring model 2 emphasis that it
has a higher priority as the strategy is able to circumvent the most threatening barriers in
Indonesia: the knowledge related barriers and the competition related barriers.

Furthermore, some strategies are proposed to address the customers and product price related
barriers such as the Top niche strategy, Lead user niche strategy, and Pre-announcing strategy.
Top niche strategy and Lead user niche strategy focus on circumventing the high product price
by focusing the market to serve customers that have no strict limitation on financial resources.
Some relevant lead users in Indonesia are the taxi and ride hailing provider, the government
agency, car rental owners. Pre-announcing strategy, at the other hand, focus on circumventing
the lack of knowledge and high product price by giving the customers chance to absorb the
information about the innovation and manage their financial resources to enable them to
acquire the product once it is released to the market.

In the end, even though the Partnership strategy and Network building strategy are able to
circumvent all the barriers as well as most of the threatening ones at the same time, however,
it is wise to also implement more strategies so that they could complement and strengthen each
other, and the mass adoption goal could be achieved faster and easier.
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Chapter 8. Discussion

8.1. Implications of Lightyear’s SEV Mass Adoption in Indonesia
Despite the advantages that it brings, the mass adoption of Lightyear’s SEV in Indonesia would
bring some implications that are worth mentioning, as follows.

As explained in Section 1.1.3., Indonesia is a suitable region to mass adopt SEV, due to its
abundant sun and lack of EV charging infrastructure. However, people often prefer to park
their cars in covered areas to prevent the car to be overheated during the day. Even more, in
big cities like Jakarta and Surabaya, the public parking spaces are often stapled in the buildings
due to the limited outdoor spaces. Therefore, mass adoption of SEV in Indonesia would require
a shift in customers’ parking habits and parking space infrastructures to maximize the benefits
of the SEV.

Moreover, even though SEV has less dependency on EV charging infrastructure, however, the
SEV would still need to be charged conventionally now and then by plugging it into the EV
charger facility. Therefore, mass adoption of SEV would lead to the increment of electricity
demand in Indonesia, hence the capacity of the power plants and the power grid, especially to
cover the steep increment of peak demand (assuming that most of the SEV are charged at the
same time at night). However, it is important to highlight that mass adoption of Lightyear’s
SEV would give less impact on the increment of electricity demand, as well as the capacity of
the power plants and the power grid, thanks to its high energy efficiency and capability to
charge itself. Nevertheless, coordination and alignment with PLN (the electricity provider and
grid owner) should be established to make sure that the infrastructure will be ready by then.
Additionally, relevant incentives should be offered to SEV users to discourage charging during
peak hours.

From a bigger perspective, SEV mass adoption would bring many benefits to Indonesia. Every
fossil-fueled car switched into SEV means the reduction of fossil-fueled use. As certain fossil
fuels are still subsidized by the government until now, every reduction of fossil fuel means a
reduction of subsidy hence saving for the government. Additionally, as Indonesia is still
importing fossil fuels, this reduction also means less geopolitical concern for Indonesia (Satya,
2022). Combining it with the increment of RE in its energy mix would lead to energy security
and self-sufficiency.

8.2. Reflections

8.2.1. Reflection on the Methodology

As explained in Section 1.6. and Section 1.7., qualitative research on online literature is the
methodology chosen for this research. The implementation of this methodology is deemed to
be suitable to develop the framework as well as to evaluate the study case, for the following
reasons. First, the careful search of literature leads to the most relevant literature that provides
useful information and insights. In addition, the use of multiple search engines and keywords
leads to a big amount of relevant literature. Moreover, different kinds of literature are used in
this research to obtain the whole puzzle pieces by including not only scientific literature but
also grey literature and Lightyear’s company information. Furthermore, multiple innovations
evaluated by different researchers are reviewed to gain insights on the cases’ success stories
(see Section 4.2.2.). Therefore, even though one could argue that online literature might be
limited and incomplete (Ortlieb, 2019), however, using diverse literature to confirm every
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finding could reduce this disadvantage as they could validate and complete each other, and
hence improve the findings’ trustworthiness and credibility. Unfortunately, this research also
has its limitations, as explained in Section 8.4.1.

8.2.2. Reflection on the Framework
This subsection aimed to reflect on the Best Strategy Framework in general, as well as the
relations between the elements of the framework, as explained in the following.

First, the author of the present work is confident that the framework developed in this research
is sufficient and useful to evaluate the study case and to select the best strategy.

Second, regarding its generalizability, similar to the original TIS framework developed by Ortt
& Kamp (2022), the Best Strategy Framework is quite general. Therefore, it could be used to
evaluate any high-tech innovations that are in their adaptation phase (the products are invented
and introduced to the market but have not started their large-scale diffusion), to see whether
they are ready to be diffused on a large scale.

Third, knowing the main influencer that causing the unavailable or incomplete building blocks
is important to get a better insight into the circumstances and to better interpret the best strategy
recommendation (Please note that the main influencer is not the same as the influencing
condition. See Section 6.3. for the explanation about the main influencer). This point is
especially important as the relevant actors do not always have the same level of influence
towards the building blocks. In our study case, for example, the framework proposed the
Geographic strategy as the Indonesian market does not seem like a good market to penetrate
due to the lack of many building blocks at this moment. However, as the main influencer
identified, it is known that most of the unavailable or incomplete building blocks are influenced
by Lightyear instead of the Indonesian market itself (see Section 6.3.). Therefore, the strategy
recommendation should be interpreted differently, as explained in Chapter 7.

Fourth, the framework could only be used to capture the status of the TIS building block at one
point in time: the present time. Thus, it cannot be used to capture the dynamic of the status.
However, the framework could be reimplemented at different points in time to evaluate
whether there has been some progress or changes on the TIS building blocks status which then
would lead to different best strategy recommendations. In other words, the timing of the
framework implementation might lead to different strategy recommendations.

Fifth, several TIS building blocks could at the same time act as influencing factors as their
availability is influencing and/or influenced by the availability or completeness of other
building blocks. Even more, some building blocks are prerequisites for the availability or
completeness of other building blocks. Production system building block and Network
formation and coordination building block, for example, are important to be established to
make the product available in the market. In other words, the unavailability or incompleteness
of the Production system building block and Network formation and coordination building
block would affect the status of Product availability, performance, and quality building block.
Similar to this, influencing factors could also influence each other. Macro-economic factors,
for example, could influence the availability of resources, and vice versa. In other words, the
availability of a supportive influencing factor could be a prerequisite for the availability of
other supportive influencing factors. For example, customers’ sufficient knowledge of
innovative technology and its application would reduce the influence of competition in the
market. Another example is that the political system and stability of a country would influence
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its macro-economic situations that in the end would influence the availability of many TIS
building blocks. These insights are in line with the fact that TIS is a complex system with many
interconnections and interdependencies between its elements.

Sixth, certain strategies may seem to be a good solution to circumvent certain barriers.
However, in some cases, it may also create dilemmas or lead to other barriers when the
strategies are not implemented the right way. The Dedicated/stand-alone strategy, for example,
seems to be a good solution to overcome the lack of infrastructure needed by a product to
perform well. However, on the other hand, making the product stand-alone means the product
should be able to perform well without any supporting infrastructure. This may lead to over-
spec products and hence higher product prices, which pose a new barrier to adoption.

Seventh, the implementation of a strategy might conflict with itself. The Corporate
restructuring strategy, for example, could increase the company’s power, resources, and market
share by merging the company with other relevant companies. However, merging multiple
companies would also cost some time and resources. Therefore, good research and estimation
should be done to measure the real benefits of the merging in solving the barriers.

Eighth, some strategies might conflict other strategies. The implementation of Top niche
strategy, for example, should not be combined with the Subsidy strategy as they conflict each
other. Top niche strategy aimed to solve high price related barriers by focusing the top
customers as the main market, while Subsidy strategy aimed to make the product price more
affordable so that it could be adopted by the mainstream market. Therefore, subsidizing the
product price that aimed the top niche customers is a waste of the subsidy money.

Lastly, even though the Best Strategy Framework can select the best strategy that could
circumvent most of the barriers as well as the most important and threatening barriers, however,
in reality, it is better to implement multiple strategies than one best strategy. From the list of
identified strategies, it could be seen that some strategies could be combined to strengthen each
other. Moreover, some strategies could be prerequisites to implement other strategies. The
Explore multiple market strategy, for example, could be a good prerequisite to implementing
the Market positioning strategy, Blue ocean strategy, or Redesign strategy. Therefore, the
combination of the Explore multiple market strategy with one of the above-mentioned
strategies would lead to better results.

8.3. Research Relevance

This section elaborates the scientific and societal relevance of this research, as well as its
relevance with the author’s study background.

Scientifically, as explained in Section 2.5., this research extends and completes the TIS
framework (Ortt & Kamp, 2022) and Ten Niche Strategies framework (Ortt et al., 2013) to
design company strategies recommendation for Lightyear so that Lightyear’s SEV could be
diffused in a large scale in Indonesia. The novelty of this research is signified by (1) the
adaptation of an existing influencing factor and the identification of new influencing factors
that could influence the TIS building blocks status, and hence might lead to the emerge of new
niche development barriers, (2) the identification of new potential strategies that could
circumvent the niche development barriers, (3) the identification of possible relationship
between all the identified barriers and strategies, (4) the approach of mapping the relationships
between the barriers and strategies into a matrix to enable the selection of a strategy that could
circumvent multiple barriers at the same time, (5) the utilization of the barriers and strategies
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matrix and two scoring models which formed the so-called the Best Strategy Framework that
enable the best strategy selection, (6) the identification the latest EV development status in
Indonesia, (7) the identification of Lightyear’s SEV development barriers in Indonesian
market, (8) the recommendation of the best strategy for Lightyear to enable it to diffuse its SEV
in a large scale in Indonesia, and lastly (9) this research act as novel literature of SEV in
Indonesia.

The adaptation of existing influencing factor and the identification of new influencing factors
are deemed to be very important findings in the present work as it captures more possible
barriers to be aware of, so that they could be well-addressed with more specific strategies. As
explained earlier in Section 4.3., “Natural, human, and financial resources” factor from the
original framework is adapted by splitting it into three separated factors in the present work.
This approach is chosen as the author of the present work agrees with the importance of this
factor. Even more, she sees the need to address every element of the factor individually as they
could lead to different barriers, hence solving them would require different approach and
strategies. Therefore, by splitting the original factor, better and more specific links between the
barriers and strategies could be defined, and in the end, better strategies could be chosen to
overcome each of the specific barriers. In other words, the adaptation of the factor optimizes
the results of the best strategy selection.

Two new influencing factors are added in the present work: “Institutional aspects and political
system” and “Physical/information access and infrastructure” because based on the literature
research, the author of the present work understood that political stability and market
accessibility are especially important when the targeted markets are new/foreign.

Instable political system might expose the company and its business to uncertainties and big
risks as the political situations might change in the future unexpectedly, while a stable political
system might be more conducive for the business. Even though institutional aspect has been
defined as one of the TIS building blocks in the original framework, however, as the status of
institutional aspect, as well as political system and its stability could significantly influence the
status of other TIS building blocks, therefore, the author of the present work decided to add
this factor as a new influencing factor. In other words, adding the “Institutional aspect and
political system” as a new influencing factor captures new barriers that was not captured by
the original version of the framework.

Additionally, market accessibility defines the easiness for the company to gain crucial market-
related information such as the competition in the market, as well as the customers’ demands,
needs, and buying power. In other words, when the market is new and the company has limited
knowledge about the market, the lack of market accessibility poses a serious threat to the
product adoption. As this barrier was not captured in the original framework, therefore, market
accessibility is added as another new influencing factor called “Physical/information access &
infrastructure”.

Societally, the application of these novelties is very useful for innovators who are aiming to
commercialize their product on a large scale in certain markets but have difficulty choosing or
prioritizing the strategy to implement. Moreover, the framework could also be used by the
innovators to evaluate their current business strategy. Specifically for Lightyear, this research
provides new insights into their current business strategy and serves as preliminary market
research on Indonesia. Furthermore, the implementation of the framework in the SEV study
case in Indonesia helps to promote SEV among the researchers as well as to promote Indonesia
as a big potential market for SEV. In the end, this research aimed to bring many other benefits
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to Indonesian society in the long term, such as reducing Indonesia’s dependency on fossil fuels
for transport and providing better air quality to Indonesian citizens.

Finally, this research has high relevance to the author’s study background in Complex System
Engineering and Management (CoSEM). Several complex systems are part of the research,
namely the SEV system, Lightyear as a company, Indonesia’s passenger car market,
Indonesia’s EV ecosystem, etc. This research focused on the system level by analyzing the
complex socio-technical aspects around the adoption of technology innovations in general, as
well as the SEV technology specifically. In other words, this research looks beyond the design
of SEV and focuses on what is needed to make SEV adopted on a large scale. Additionally, the
research aims to design interventions for the existing complex systems, which is the main
purpose of the CoSEM study program, by designing a framework to enable the selection of the
best strategy. The implementation of this strategy would therefore be the intervention in the
existing market as well as the innovators’ business strategy. Energy as the author’s main study
program is also in line with the topic as the focus of the SEV design is to achieve energy
sustainability and self-sufficiency as well as to promote energy transition through green
mobility.

8.4. Limitations

Even though this research shed a light on enabling the selection of the best strategy to
circumvent barriers that hamper the mass adoption of an innovation in the market, however,
there are some limitations that the readers should be aware of, as elaborated in the following.

8.4.1. Limitations of the Study

As explained in Section 8.2.1., a diverse and big amount of literature is used to develop the
framework and to evaluate the study case. Even though the literature could complement each
other and confirm each other’s trustworthiness and credibility, however, this methodology has
limitations: (1) the gathered information may not sufficiently explain the relevant actors’ views
and interests and (2) the information from the literature might be outdated or no longer
applicable in the current situation.

Moreover, some parts of the research were identified by the author based on her understanding
of the topic that she gained from the literature research, namely: (1) the links between the
barriers and strategies and (2) the weights for each identified barriers for the utilization of
scoring model 2. One could argue that the author might not have sufficient knowledge and
expertise on the topic which influence the links identification and the barriers’ weights, hence
the best strategy recommendation. Additionally, no validation is done on the new Best Strategy
Framework as well as the best strategy recommendation resulted by the framework, due to the
time constraint of this research.

Ideally, to overcome these limitations, respondent validation such as interviews or a semi-
structured questionnaire with experts could be conducted to confirm the research findings and
results if they are make sense and trustworthy (Noble & Smith, 2015). Interviews with business
experts, for example, could validate the newly identified potential barriers and strategies, the
links between them, as well as the resulted best strategy recommendation for the study case.
Additionally, interviews with Indonesia’s EV experts could confirm the status of the SEV’s
TIS building blocks and influencing factors in Indonesia, as well as the level of importance and
threat of each barrier.

105



Another limitation of the study is related to the information obtained about the EV development
in the Indonesian market. As the EV ecosystem in Indonesia is currently growing and changing
rapidly, any mentioned data/information in this report might be outdated shortly after the
release of this report. However, the mentioned data is deemed to be the latest ones during the
writing of this report, as much as it is concerned by the author.

8.4.2. Limitations of the Best Strategy Framework

As a framework is a simplified representation of a complex system of systems, therefore, the
Best Strategy Framework might not fully represent the whole reality. Additionally, the
implementation of the framework in certain study cases would require some assumptions to
simplify the reality to fit it into the framework. For this reason, the utilization of the framework
might be subjective and depends on the approach and assumptions taken by the framework
users. Furthermore, the best strategy recommendation presented by the framework is limited
to the barriers, strategies, and links that are previously identified in this research even though
there might be more barriers, strategies, and links that exist in the real world.

8.5. Recommendation for Relevant Stakeholders

As diffusing an innovation in a large scale require a coordination and alignment from many
actors, therefore, this section provides recommendations for relevant stakeholders to accentuate
SEV mass adoption in Indonesia.

8.5.1. Indonesian Government

The Indonesian government here includes the policymakers and the ministries. The
recommendations are as the following.

- A coherent roadmap should be established, communicated, and socialized by and among the
government agencies to provide clear targets and guidance on EV development (Adiatma &
Marciano, 2020). Moreover, Indonesia should include and specify SEV in its related policies.
- More aggressive incentives should be designed and offered to boost EV development in
Indonesia. Considering Indonesia’s limited fiscal resources and complex socio-cultural aspects
(see Chapter 6.2.7), the feebate (bonus malus) policy could be implemented by
penalizing/taxing the high CO2 emitting cars and then using the collected money to provide
subsidies on the EV buying price (Mahalana et al., 2021). Additionally, non-financial
incentives could be offered to EV users, such as special lane access, free parking, access to
low-emission zones, and road toll exemption (Adiatma & Marciano, 2020; Mahalana et al.,
2021).

- The development of the EV charging infrastructure should be continued even though SEV
has a lower dependency on it compared to conventional EVs. Prioritizing the EV charging
infrastructure development within and between Indonesia’s big cities is especially important
as the early SEV adopters might mostly live in the big cities. Thus, facilitating them to travel
around and between these cities would increase their convenience, hence the willingness to
adopt SEV. Additionally, the government should continue its engagement with private sectors
to convince them to invest in EV charging infrastructure.

- The government agencies shall continue the switch of their ICE fleets into EV and eventually
to SEV (once SEV is available in the Indonesian market) to lead the change.

- The subsidies for diesel and gasoline RON 88 in Indonesia should be reduced gradually to
encourage the adoption of (S)EV.

- The plan to ban the operation ICE passenger cars in the new capital city of Indonesia (Aszhari,
2022; CNN Indonesia, 2020; Dananjaya, 2021), as well as the sales of ICE passenger cars
starting 2050 (CNN Indonesia, 2021b; Mardika, 2021) should be continued.
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- As Indonesia is aiming to be a global EV hub (Cekindo, 2021; KPMG Indonesia, 2021), thus
the EV industry in Indonesia might create many new jobs. Therefore, the government should
prepare its human resources to enable them to tap this opportunity, for example, by providing
related training and workshops.

8.5.2. Lightyear

- Looking at Indonesia’s ambitious goal to be EVs global market leader, complemented by its
suitable geography to utilize SEV, big market size, large reserves of natural resources needed
for the EV industry, and its strategic location along major sea lanes connecting Oceania, South
Asia, and East Asia, Indonesia seems to be a potential EV hub. Therefore, Lightyear should
consider investing in Indonesia by partially or fully manufacturing its SEV as well as its
batteries in Indonesia so that Lightyear could maximize the utilization of financial incentives
that are provided by the Indonesian government (See Section 6.2.7. and Appendix C.5.). The
SEV produced in Indonesia could then be exported to Oceania as well as South and East Asia.
- As currently Indonesian’s knowledge towards EV and especially SEV is still lacking (see
Section 6.2.6.), while Lightyear is aiming to enter the Asia-Pacific market in 2030, Lightyear
should soon start to introduce and educate potential customers to increase their awareness of
the brand and product. As Indonesia is a big country separated into many islands, Lightyear
should be aware that spreading the awareness throughout the country might take some time.

- Lightyear should approach and lobby the related policymakers to make sure that SEV is
specified and included in the government regulations and policies in Indonesia, as that is not
the case at this moment.

- Various research communities are available in Indonesia that has been conducting many EV-
related research (see Section 6.1.). Lightyear should establish joint research with them to get
an extra eye on the market.

8.5.3. Taxi and Ride-Hailing Providers

- The adoption of EVs (and eventually SEV) into the taxi and ride-hailing fleets should be
continued, not only because they provide more comfort to the users, require less operational
cost, and bring some other benefits, but also because the adoption of EVs would improve the
taxi and ride-hailing companies’ images in the society.

8.5.4. PLN (State-Owned Electricity Company)

To accommodate the mass uptake of (S)EV in the future, PLN should:

- Upgrade its power plants (preferably with renewable and sustainable ones) and power grids
to accommodate the future increment of electricity demand.

- Convince the government to include SEV into the EV acceleration program as SEV has better
scalability than EVs (mass adoption of SEV gives fewer impacts on the systems: less
significant increment of electricity demand and charging infrastructure, as explained in Section
3.2).

- Make sure that its system can ramp up and down the electricity supply timely to follow the
electricity demand fluctuation caused by the charging of the (S)EV.

- Consider the implementation of suitable incentives to encourage the (S)EV charging during
off-peak hours to reduce the need for high investment in upgrading the power plants and power
grids. One incentive example could be time-of-use (TOU) charging tariff.

- Continue the EV-related incentives such as the free home charging service to attract the
customers and reduce their hassles in acquiring EVs.
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8.6. Recommendation for Future Research
Several future research topics or focuses are recommended to improve or complement the
insights gained from this research, as explained in the following.

First, the drivers/enablers that could boost the large diffusion of the SEV in Indonesia or the
innovation, in general, should be identified and added to the framework. This research is
important to provide better insights into the targeted market so that the innovators could better
justify if penetrating the targeted market is worth the efforts. Moreover, considering the
enablers in choosing the best strategy might lead to different strategy recommendations
because there might be a possibility that the enablers could eventually circumvent the currently
existing barriers without the need for any strategy implementation. In other words, the
innovators might save some efforts by not implementing any strategy to solve the barriers as
the barriers might be solved by themselves throughout time due to the existence of certain
enablers.

Second, more major elements should be added to the framework: Actors and Influencing
factors (defined as factors that could influence the effectiveness of the strategies), as illustrated
by Figure 24. “The Actors” element is important to be added as the status of the building blocks
could be seen differently from the perspective of different actors. The product quality and
performance building block, for example, could be deemed as sufficient by the innovators but
perceived as insufficient by the customers. Moreover, the unavailability or incompleteness of
the building block could be influenced by actors’ influencing conditions. For example, product
quality and performance could be deemed as lacking due to the innovators or customers’ lack
of knowledge of the technology. These lead to different barriers that require slightly different
strategies. Therefore, the additional “Actor” element into the framework would give a better
explanation of the barriers, hence leading to a better way of identifying the links between the
barriers and strategies, as well as a better strategy recommendation. Additionally, as explained
in Section 4.2.2.6., the addition of another set of influencing factors into the framework is
important to maximize the chance for the innovation to get adopted in a large scale.

Influencing TIS building
conditions E Selos @ blocks E Strategies

I

‘ Influencing ’

factors

Figure 24 Illustration of the framework with the newly added element: Actors and Influencing factors, as well as their
relationship with the current elements

Third, as explained in the previous subsection, the Best Strategy Framework is a static model.
Therefore, the development and implementation of a dynamic model or system-dynamic
modelling might be a good future research topic to provide more insights. Additionally, the use
of Agent-Based Modelling could also give interesting insights into how the dynamic of the
status of the TIS building blocks and influencing factors, as well as the implementation of
certain strategies, would influence the customers’ decision to adopt the product.

Fourth, as explained earlier in Chapter 1 and Chapter 6, there are several characteristics or

conditions of Indonesia that makes it a potential market for SEV. Based on this insight, another
interesting future research topic emerged, as the characteristics or conditions could be used to
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distinguish the potential countries to consider next to Indonesia. This research topic would give
a valuable contribution for any SEV producers as they would know best where to focus their
market penetration.

Lastly, as explained in Section 1.4.2., several knowledge gaps are identified in the literature.
As this research only filling some of those gaps, therefore, some gaps still need to be filled.
First, comprehensive research should be conducted at a national level to identify public
perception, preference, and acceptance of (S)EV in Indonesia and how it influences public
willingness to adopt (S)EV. Second, a clear (S)EV roadmap needs to be designed and aligned
between relevant stakeholders to guide the (S)EV development in Indonesia.
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Chapter 9. Conclusion

This chapter aimed to close and conclude the master thesis report by answering all the sub-
research questions in Section 9.1., which then lead to the answer to the main research question
that is explained in Section 9.2.

9.1. Answer to the Sub-Research Questions

9.1.1. SRQ1: “How is solar electric vehicles different than conventional electric vehicles?”
Based on the energy sources, drive systems, and plug-in facility, SEV is similar to BEV, but
its additional feature: solar panels on its roof (and body), which brings many benefits and added
values: it generates its own free “fuel” with well-to-wheels zero-emission and high efficiency,
extends the car’s driving range, reduces the car’s dependency on the battery and the charging
facilities, could be energy self-sufficient, as well as reduces the charging frequency, time, and
hassle. With its less dependency on the charging facilities, the mass adoption of SEV could
potentially reduce the system cost due to the less charging facilities that need to be built to
accommodate SEV mass adoption. This added value is even more important as the increment
of the charging facility would not be sufficient to support all the EVs in the future.

Despite the advantages, SEV also has downsides. First, SEV is weather dependent. Second,
one could argue that compared to other EVs, SEV might produce more emissions with its extra
major component: the solar panels, especially during their raw material extraction and
manufacturing. But it would probably not be true if it is seen from the full lifetime of the
vehicle. In any way, SEV is still an interesting and promising low-emission vehicle alternative
because of its capability to solve most of the major drawbacks of EVs that have been hindering
the decarbonization of transportation.

9.1.2. SRQ2: “Based on the existing theories in the literature, how could the niche development
barriers be linked to the niche strategies so that a niche strategy that could circumvent several
barriers at once could be selected?”

A new framework called The Best Strategy Framework, as shown in Table 43, is developed in
the present work to answer this sub-research question. This new framework consists of seven
TIS building blocks, eleven influencing factors, forty different strategies, and hundreds of links
between the barriers and strategies that are mapped into a barriers-strategies matrix. The list
and definition of building blocks, influencing factors, and strategies could be found in Chapter
4.3. (Table 24, Table 25, Table 26 respectively).

Furthermore, the framework is complemented with two scoring models as decision support
systems to enable the selection of the best strategy. The first scoring model assigns the same
weight for all the barriers, while the second scoring model assigns different weights depending
on the level of importance and threats posed by the barriers. Thus, the first scoring model
focuses on finding the best strategy to circumvent the most barriers, while the second scoring
model focuses on the best strategy that could circumvent the most important or the biggest
threats to innovation diffusion. In the end, the readers should decide for themselves whether
they would like to use both scoring models or if they prefer to use only one of them.
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Table 43 The Best Strategy Framework (the same as Table 31)

1
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infrastructure
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9.1.3. SRQ3: “Based on the previously developed “The Best Strategy Framework”, which actors,
factors, and functions could be the barriers for SEV to reach its mass adoption in Indonesia?”
The development of the EV industry has been part of Indonesia’s ten top priority industries, as
well as supported by the national energy plan as part of Indonesia’s energy self-sufficiency,
energy security, and sustainable energy development goals (see Appendix C.1. and C.2.). 2019
was a big milestone of the EV era in Indonesia as the President of Indonesia signed Presidential
Regulation No. 55/2019 to direct, regulate, support, and accelerate the development of EVs in
Indonesia. With this regulation in place, Indonesia is aiming to be an important player in the
global EV market.

Figure 21 in Section 6.1. shows the current EV ecosystem in Indonesia, while the status of
Lightyear’s SEV TIS building blocks in Indonesia is summarized by Table 44, which is
indicated by traffic light indication (GREEN- -RED). For the building block that has

a GREEN status, no influencing factor is identified.

Table 44 The status of Lightyear’s TIS building block for Indonesian market and factors that negatively influencing the status
(the same as Table 35)

TIS Building Status Influencing Factors Main
Blocks Influencers

Product availability, (1) knowledge and awareness of application Lightyear

performance, and and market and (2) financial resources

quality

Product price (1) knowledge and awareness of application Lightyear,
and market, (2) competition, and (3) natural Indonesia
resources

Production system RED (1) knowledge and awareness of application | Lightyear
and market and (2) financial resources

Complementary GREEN | N/A Indonesia

products and services

Network formation and RED (1) knowledge and awareness of application | Lightyear

coordination and market

Customers (1) knowledge and awareness of technology, Indonesia
(2) financial resources, and (3) competition

Innovation-specific (1) financial resources and (2) socio-cultural Indonesia

institutions aspects

Note:

RED: TIS building block status is not available

TIS building block status is available but incomplete/insufficient to support mass adoption
GREEN: TIS building block status is available and complete to support mass adoption

Six out of seven TIS building blocks are currently unavailable or incomplete which leads to
thirteen barriers to SEV adoption if Lightyear is going to penetrate the Indonesian market now.
Complementary product and services building block is the only supportive building blocks,
thanks to Indonesia’s regulated EV charging electricity tariff, payment instruments, and home
charging services. Additionally, the currently insufficient EV charging infrastructure is an
enabler for SEV adoption in Indonesia.

By comparing Lightyear 0 with its alternatives, the performance and quality of Lightyear 0 are
deemed sufficient and do not pose a barrier to its adoption. However, the product is currently
unavailable yet in the Indonesian market. If Lightyear would make the product available in
Indonesia, this building block would immediately turn green. Unfortunately, the relevant
production system, as well as the network formation and coordination building blocks, are also
not available yet to support the Indonesian market. The unavailability of these three building
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blocks is influenced by the same factor namely Lightyear’s lack of knowledge and awareness
of the Indonesian market. In addition, due to its limited financial resources, Lightyear decided
to limit its market entry only to familiar markets such as Europe. This decision, therefore,
explains the unavailability of Product availability and Production system building blocks in
Indonesia.

Furthermore, Product price, Customers, and Innovation-specific institution building blocks
must be improved to support SEV adoption in Indonesia. Regarding the product price, the
Lightyear 0 price of €250,000 is deemed unaffordable for the average Indonesian as their car
buying power is within the price range of €13,000 to €19,000. Several factors influenced this
relatively expensive price namely the company’s lack of knowledge of the market, the market
competition which enables the customers to compare the product with its alternatives, and the
expensive materials used to build the SEV. Regarding the availability of customers, it is known
that Indonesia has a big market size with 16 million passenger cars registered in 2020.
However, the EV adoption rate is still relatively low due to customers’ lack of knowledge and
awareness of EV technologies and their added values and benefits, limited financial resources
(customers’ buying power is less than the EV average price), and competition in the market
that provides perceived better and cheaper alternatives. Moreover, the currently enforced
supportive policies and incentives are deemed to be insufficient to boost the EV adoption rate.
However, the implementation of more aggressive incentives is hindered by Indonesia’s limited
fiscal capability as well as its complex socio-cultural aspects which, for example, deemed EV
subsidy as politically unjust.

By looking at the main influencers of the TIS building block status, Lightyear has the biggest
role in the unavailable or incomplete TIS building blocks as it is responsible to make the
product, production system, and network formation available. Meanwhile, despite the
incomplete Customers and Innovation-specific institutions building blocks, Indonesia has
provided sufficient complementary products and services to support SEV adoption. Product
price building block, however, is influenced by both Lightyear and Indonesia sides as there
should be a match between Lightyear’s capability to provide affordable SEV and Indonesia’s
average buying power.

Lastly, from Table 44, it could be seen that several influencing factors hinder the availability
of more than one building block, namely (1) knowledge and awareness of application and
market, (2) financial resources, and (3) competition. Therefore, circumventing these factors
should be prioritized to significantly improve the status of the building blocks, as these are the
most important and most threatening factors.

9.1.4. SRQ4: “Based on the identified barriers that could hinder SEV development in Indonesia,
which strategy could circumvent most of the barriers or the most threatening barriers at the
same time?”

This sub-research question is answered by implementing the Best Strategy Framework with
two different scoring models. For the implementation of scoring model 2, ideally, interviews
should be conducted with experts to define the weights for each barrier. However, for this
research, the weights are defined by the author of the present work based on her understanding
of the topic due to the research time constraint. The identified weights for each barrier based
on their level of importance and threat are indicated in Table 45.
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Table 45 Weights assigned for each identified barrier to enable the best strategy selection by using the scoring model 2 (the
same as Table 38)

TIS Building Blocks Influencing Factors Weights
Product availability, Knowledge and awareness of application and market 10
performance, and quality Financial resources 3
Product price Knowledge and awareness of application and market 8

Competition 8
Natural resources 8
Production system Knowledge and awareness of application and market 10
Financial resources 3
Complementary products N/A N/A
and services
Network formation and Knowledge and awareness of application and market 10
coordination
Customers Knowledge and awareness of technology 10
Financial resources 10
Competition 6
Innovation-specific Financial resources 5
institutions Socio-cultural aspects 7

The implementation of the Best Strategy Framework with two different scoring models resulted
in the best strategy selection shown in Table 46. The lower ranks of best strategies are included
in the overview to see if some strategies could help to improve the status of the TIS building
blocks and to compare the results of the scoring models. The 5th and 6th rank of best strategies
of the scoring model 1 is not included in the overview as the scoring model 1 has been deemed
to propose sufficient best strategies.

Table 46 The best strategies to circumvent Lightyear 2 development barriers in Indonesia, based on the Best Strategy
Framework with scoring model 1 and scoring model 2 (the same as Table 42)

Rank Best Strategies Resulted from Scoring Model 1 Best Strategies Resulted from Scoring Model 2
1st (Partnership strategy and Network building strategy Partnership strategy and Network building strategy
2nd (Geographic strategy Geographic strategy
3rd |Explore multiple market strategy Educate strategy
4th |Top niche strategy, Redesign strategy, Educate strategy, |Pre-announcing strategy

Lead user strategy, Pre-announcing strategy

Sth
6th

Explore multiple market strategy
Lead user strategy

Despite the different ways of scoring, both scoring models proposed similar strategies and
recommendations. Even more, both scoring models agree that the Partnership strategy and
Network building strategy are the best strategies to implement as they could circumvent most
of the barriers, as well as the most threatening barriers: knowledge and financial related
barriers, and market competition barriers. These strategies even received the highest scores
with the scoring model 1, which means that these strategies could circumvent all the identified
barriers. The author agrees with these findings as the Partnership strategy and Network building
strategy could boost the company's capability to set up the market by gaining more power and
resources from its partners and networks, as well as could improve the company’s knowledge
and access to the market.

The next best strategies are Geographic strategy and Explore multiple market strategy (even

though Explore multiple market strategy is scored at a lower rank by the scoring model 2),
which could be translated in two different ways: (1) Lightyear should look at other
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geographical areas and market as there are too many barriers in Indonesia market, or (2)
Lightyear should focus the market penetration in certain areas and market segments in
Indonesia in which the barriers are less hindering the product adoption. As Lightyear is the
main influencer of the unavailable and incompleteness of most of the building blocks, while
Indonesia has a big market size and suitable geography to utilize SEVs, the author is confident
that the second approach should be considered. Thus, Lightyear should first focus on
Indonesian big cities where the customers’ buying power and education background are higher
than average Indonesian. The suitable cities to focus on are Jakarta, Surabaya, Medan, Bali,
and Bandung. Moreover, Lightyear should explore different market segments in Indonesia to
see if there is a better market segment to focus on.

Educate strategy is another important strategy to be implemented. Despite being ranked at 4th
position by scoring model 1, scoring model 2 emphasizes that it has a higher priority as the
strategy is not only able to circumvent the knowledge-related barriers (which are the most
threatening barriers in Indonesia), but also the resources and competition related barriers.

Furthermore, some strategies are proposed to address the customers and product price-related
barriers such as the Top niche strategy, Lead user niche strategy, and Pre-announcing strategy.
Top niche strategy and Lead user niche strategy focus on circumventing the high product price
by focusing on the market to serve customers that have no strict limitation on financial
resources. Some relevant lead users in Indonesia are taxi and ride-hailing providers,
government agencies, and car rental owners. Pre-announcing strategy, on the other hand,
focuses on circumventing the lack of knowledge and high product price by giving the
customers chance to absorb the information about the innovation and manage their financial
resources to enable them to acquire the product once it is released to the market.

In the end, even though the Partnership strategy and Network building strategy can circumvent
all the barriers as well as most of the threatening ones at the same time, however, it is wise to
also implement more strategies so that they could complement and strengthen each other, and
the mass adoption goal could be achieved faster and easier.

9.2. Answer to the Main Research Question
“From the technical innovation system perspective, how could solar electric vehicles
reach mass adoption in Indonesia?”

The answers to the sub-research questions as explained in the previous sub-section are building
up the answer to the main research question. Therefore, in this sub-section, a broader
perspective is taken to summarize the answers.

Even though the EV and solar panel, as well as the combination of both, are not so new,
however, SEV is recently commercialized to solve most of the major drawbacks of EVs. SEV’s
added values and benefits not only advantage the users but also the whole EV system and the
environment, thanks to its capability to charge itself. Lightyear - one of the SEV producers is
aiming to mass produce its SEV starting in 2025 and enter the Asia-Pacific market around
2030, including Indonesia. Therefore, this research uses the TIS perspective to see how
Lightyear’s SEV could be mass adopted at all in Indonesia, by using Ortt & Kamp’s TIS
framework (2022) and Ortt et al. (2013)’s ten niche strategies as the starting point of the
research.

TIS is defined as innovation systems around a specific technology that consists of four main
elements: the technology, a network of actors, the institutions, and the demand. Ortt & Kamp’s
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TIS framework is a tool to examine the TIS of an innovation that is in its adaptation phase to
judge whether the innovation is ready for its mass uptake or whether a small-scale niche
introduction strategy is needed before the large-scale diffusion. The framework consists of
three major elements: TIS building blocks (most important aspects needed for large-scale
diffusion), influencing factors, and strategies. When certain influencing factors negatively
affect the completeness of the TIS building blocks, they pose barriers to the mass adoption of
the innovation. Certain strategies could be implemented to circumvent these barriers, such as
the generic ten niche strategies proposed by Ortt et al.

Based on this theory, a new framework called Best Strategy Framework is developed in the
present work to provide an extensive list of possible barriers and strategies as well as to indicate
the relations between the barriers and strategies, and more importantly, to enable the selection
of the best strategy that could circumvent the barriers at the same time. This new framework,
similar to the TIS framework, is looking into the system level perspective.

Subsequently, the Best Strategy Framework is used to evaluate Lightyear’s TIS building blocks
in Indonesia, to see if Lightyear’s SEV is ready to be diffused in a large scale in Indonesia. It
was found that many barriers might hamper SEV adoption if Lightyear is going to penetrate
the market now. As Lightyear only plans to enter Indonesia around 2030, there has been no
effort put in to prepare the market which explains the absence of most of the TIS building
blocks. As the EV era just started in Indonesia a few years ago, Indonesia needs to improve
some of the TIS building blocks to enable the mass adoption of SEV. However, as Indonesia
has a big market size and suitable geographical area for the utilization of SEV, Lightyear might
want to consider the implementation of certain strategies to tap this opportunity.

To circumvent the SEV adoption barriers in Indonesia, the Best Strategy Framework suggest
that Lightyear should start to extend and establish its network with relevant stakeholders in
Indonesia and to form strategic partnerships to improve its capability to access the market and
to build up the necessary TIS building blocks. Furthermore, Lightyear should start the market
penetration in Indonesia by focusing on the biggest and most developed cities such as Jakarta,
Surabaya, Medan, Bali, and Bandung, where the socio-economic background is higher than the
Indonesian average. Additionally, Lightyear needs to explore the Indonesian market further to
see if a certain market segment is better to focus on at the early market entry. The framework
also suggests that Lightyear should educate the potential customers in Indonesia as they still
have a lack of knowledge of EV in general, as well as SEV and its added values. Pre-
announcing the product launch is also an important strategy to implement as it gives more time
for the customers to get familiar with the product, as well as enables them to plan or manage
their financial resources in case they are interested to acquire the product. Lastly, a few
strategies that are deemed to be important to address high product price-related barriers: to
focus the market penetration to serve top customers and lead users who have less restricted
financial resources, or to redesign the product to make it more affordable.
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Appendix A. Extra Information on Potential
Strategies to Reach Large Scale Diffusion

A.1. Identification of Potential Strategies Based on Master’s Thesis Reports
This section consists of extra information such as the summary of the relevant findings
extracted from master’s thesis reports to complement Chapter 4.2.2.

A.1.1. Developing a conceptual model on strategies overcoming barriers for the introduction
of radical innovations in niches by Jara Schulz
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The definition of each niche strategies is briefly explained in the following:

1.

10.

11.

12.

Different application strategy: adopting the product into a different or simpler
application that match the current state of knowledge. Implementation of this strategy
would give some time for the company to develop its product further to its performance
and quality

Technological research and development strategy: putting more effort on
experimentation in a research environment to further develop the company's
technological knowledge, for example, by finding ways to improve the quality and
performance of the product, the easiness of using the product, and the production
productivity and efficiency.

Pilot research and development strategy: Performing a small-scale research project
by using the innovation in practice to gain real-life insights of the product, its limitations
and issues in practice and subsequently learning on how to solve these. In the end, this
whole experience would contribute to the development of the technological knowledge
Pilot project: conducting pilot project to show the use and benefits of the product to
the public and potential stakeholders. The purpose of this strategy is to create public
awareness and acceptance

Human resource management strategy: hiring new employees or interns that have
expertise on the new technological fundamentals to improve the company’s internal
knowledge

Market research strategy: conducting further market research to improve the
understanding of current trends, demand, and competition in the market. This
knowledge would be useful for the company to adjust the product’s portfolio to meet
the trends and demands, as well as to maintain its competitiveness

Internal knowledge sharing strategy: improving the technical knowledge within the
company by initiating various meeting sessions or in-house training to facilitate the
transfer of knowledge among the employees

Redesign strategy: redesigning the product into a simpler or slightly different version
either to fit an application that supported by current institutional framework, could be
produced by current state of knowledge and current available resources, could be
supplied by existing suppliers, or could be accepted and used by the customers (Ortt et
al., 2013)

Partnership strategy: starting a partnership, for example, with the third parties who
have expertise on certain knowledge and competence that are still lacking within the
company or with other company who needs the same raw material so that it could be
bought in bulk to get a cheaper price

Finance sourcing strategy: initiating certain actions that could bring additional
financial resources into the company, for example, by applying for a bank loan,
initiating a crowd funding campaign, pitching the innovation in front of potential
investors, applying for financial support or subsidy from the government or related
supportive organizations, or taking part in an innovation incubator program

Direct lobbying strategy: initiating an approach towards the policy makers to
proposed new or adapted institutions and policies that could support the development
and adoption of the product in the society

Changing behavior strategy: initiating certain actions that could help to shift the
society’s habits and behaviors that could positively influence the position of the product
in the market. This could be done, for example, by involving some influencers (people
who has influence power towards the certain group of people in the society), by
facilitating the habits and behaviors change, or by proposing distinguish additional
values to the product that attract the customers
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Indirect lobbying strategy: establishing a good cooperation with certain actors to raise
the awareness of the negative influence of the existing systems and to highlight the
benefits that the new product could bring. The relevant actors could be influencers,
NGOs, or media

Crowdsourcing strategy: involving the public to generate ideas and solutions to
improve the quality of the product

Lead-user strategy: focusing on serving lead users and innovators so they could co-
develop the product (Ortt et al., 2013)

Top-end strategy: aiming to sell the product to the top-end users - people with higher
financial status and buying power (Ortt et al., 2013)

Leasing strategy: selling the product with a leasing contract to spread the high initial
cost of the product into a certain time period which could improve the affordability of
the product

Sharing platform strategy: initiating a sharing platform in which the multiple users
could share the use of the product

Subsidy strategy: implementing subsidy on the product price to particular segment of
users to provide reasonable price (Ortt et al., 2013)

Geographical strategy: exploration of new geographical areas which provide less
barriers to the core factors (Ortt et al., 2013)

Hybridization strategy: coupling the product with the old products and system in order
to re-use the existing complementary products and services (Ortt et al., 2013)
Adaptor strategy: designing and providing an adaptor so that the new product is
compatible with the existing systems and their complementary products and services
(Ortt et al., 2013)

Stand-alone strategy: offering the product in stand-alone system so that the product
could be use without the need of complementary products and services (Ortt et al.,
2013)

Dedicated strategy: offering the product in a dedicated system in which the
complementary products and services are designed based on the current state of
knowledge or resources (Ortt et al., 2013)

Education strategy: improving the knowledge of the suppliers and the customers, for
example, by conducting trainings, workshops, or other knowledge sharing platforms
(Ortt et al., 2013)

Restructuring business strategy: splitting the company into two different companies.
This strategy could be adopted, for example, to give a new and better image to the
company to the new potential customers or related stakeholders

Buy one — give one strategy: selling a product, for example, to the top-end customers
who could afford the product with current price and at the same time giving one free
product to the targeted customer who still could not afford it

Joining regulation agency strategy: taking part as a member of certain regulation
agency to influence the policy making

Campaign funding strategy: influencing the policy maker who design the institutions
by supporting their campaigns
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A.1.2. Dutch cooling technology in the desert: A market study on district cooling for Dutch
companies based on niche strategies to commercialize high-tech products by Stefan
Olsthoorn

Table 47 List of adapted and/or new core factors and influencing factors in comparison to the original ones (Olsthoorn,
2017)

New high-tech product New high-tech product (change in description)

Production system Production system (no change)

Complementary products and services Complementary products and services (no change)

Suppliers (network of organisations) Suppliers (network of organisations) (change in
description)

Customers Customers (change in description)

Institutional aspects Domestic institutional aspects (split)

Foreign institutional aspects (split)
Innovativeness of the customer (new)
Financing aspects (new)

Knowledge of technology Knowledge of technology (no change)

Natural resources labour and skills Natural resources, labour and skills (renamed and
new description)

Knowledge of application Knowledge of application (no change)

Socio-cultural aspects Socio-cultural business aspects (split)
Socio-cultural demand and application aspects
(split)

Macro-economic aspects Economic aspects (change in description)

Accidents or events Accidents or events and (perceived) risk and

uncertainty (renamed and new description)
Knowledge of the market (new)

Foreign institutional aspects
Competition (new)
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Table 48 Brief description of proposed core factors and influencing factors (Olsthoorn, 2017)

Case specific framework  Brief description

New high-tech product
(change in description)

Production system (no
change)

Complementary products
and services (no change)
Suppliers [network of
organisations] (change in
description)

Customers (change in
description)

Domestic institutional
aspects (split)

Foreign institutional
aspects (split)

Knowledge of technology
(no change)

Natural resources, labour
and skills (renamed and
new description)
Knowledge of application
(no change)

Socio-cultural business
aspects (split)

Socio-cultural demand and

application aspects (split)

Economic aspects (change

in description)

Accidents or events and
(perceived) risk and

uncertainty (renamed and

new description)
Knowledge of the market
(new)

Innovativeness of the
customer (new)
Financing aspects (new)

Competition (new)

(1) The product should be functional, (2) the technological principle
should be available and work and (3) other components of the
system need to be present. These three elements should form a
product that meets required technical circumstances and standards
in foreign markets, while remaining competitive on price and quality.
The production system needs to be able to meet the required
demand of the product.

Goods that contribute to the production, distribution, adoption and
use of the product should be present.

The network of organisations are all present in the supply chain,
either in the domestic market or foreign market, including foreign
representatives and agents.

Customers are defined as a segment of potential buyers that
identified the application of the product, are willing to use the product
for this application, sees the benefits of using the product and has
the means to acquire the product. This segment is not necessarily
the same segment in geographic different markets.

Domestic institutional aspects refer to the set of official rules, laws
and standards present in the domestic market that can either block
or stimulate the diffusion of a product.

Foreign institutional aspects refer to the set of official rules, laws and
standards present in the foreign market that can either block or
stimulate the diffusion of a product.

All knowledge required to develop, replicate and control the
technology on which the product relies.

The natural resources, labour resources and specific skills required
to launch a product in an (export) market.

(1) Knowledge embedded in the firm, to develop a product with a
certain application. (2) Knowledge embedded in the customer, on
how to use the product

The effects of foreign social norms and values on the way of doing
business.

The effects of foreign social norms and values on how the product
and its application are perceived.

The micro- (e.g. sunk costs) and international macro- (e.g. currency
fluctuations) economic situation that influences the diffusion of the
technology.

Unexpected unfortunate events and the perceived risk on the future
possibility of these events that influence the diffusion of the product.

Knowledge embedded in the firm about the socio-technical
characteristics of a foreign market and possible business
opportunities or threads following from these characteristics.

The degree to which a customer is motivated and driven to innovate
and to acquire new products.

All aspects related to financing the release of a new product in an
(export) market.

Competition in export market from foreign companies with lower
wages or local production facilities.
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Table 49 The identified barriers and strategies, and the links between them (Olsthoorn, 2017)

Missing influencing  Missing core factor  Strategy mentioned by Ortt et al. (2013)
factor

1: Demo, experiment and develop niche strategy;

Knowledge of
technology

Natural resources,
labour and skills

Knowledge of
application

Socio-cultural
business aspects

Soclo-cultural demand
and application

aspects

New high-tech product

Production system
Complementary
products and services

Suppliers [network of
organisations]
Customers

Foreign institutional
aspect

New high-tech product
Production system
Complementary
products and services

Financing
New high-tech product

Suppliers (network of
organisations)
Customers

Foreign institutional
aspects

Suppliers
Customers

Production system

Suppliers

Customers

Foreign institutional

3: Subsidised niche strategy;
4: Redesign niche strategy,;
3: Subsidised niche strategy;
4: Redesign niche strategy,

5: Dedicated system or stand-alone niche

strategy,

6: Hybridisation or adaptor niche strategy;

U1: Increase collaboration
7: Educate niche strategy,
U1: Increase collaboration
7: Educate niche strategy;
U1: Increase collaboration
E1: References

8: Geographic niche strategy;
G1: network building

U2: Lobby

3: Subsidised niche strategy;
4: Redesign niche strategy,;
8: Geographic niche strategy;
3: Subsidised niche strategy;
4: Redesign niche strategy,

6: Hybridisation or adaptor niche strategy;

8: Geographic niche strategy;
3: Subsidised niche strategy;
3: Subsidised niche strategy;
4: Redesign niche strategy,

8: Geographic niche strategy;
9: Lead user niche strategy;
U1: Increase collaboration
9: Lead user niche strategy;
10: Explore multiple markets;
U1: Increase collaboration
E3: References

4: Redesign niche strategy,

8: Geographic niche strategy;
U2: Lobby

9: Lead user niche strategy;
E2: Stepping stone strategy
G1: network building

9: Lead user niche strategy;
E2: Stepping stone strategy
G1: network building

3: Subsidised niche strategy;
4: Redesign niche strategy,;
E2: Stepping stone strategy
4: Redesign niche strategy,

8: Geographic niche strategy;
9: Lead user niche strategy;
E2: Stepping stone strategy
4: Redesign niche strategy,;

8: Geographic niche strategy;
9: Lead user niche strategy;
E2: Stepping stone strategy
E3: References

4: Redesign niche strategy;
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Economic aspects

Economic aspects

Accidents or events
and (perceived) risk
and uncertainty

Knowledge of the
market

Foreign institutional
aspects

Competition

aspects

Innovativeness of the
customer

Suppliers
Customers

Domestic institutional
aspects

Foreign institutional
aspects

Financing

Suppliers

Customers

Domestic institutional
aspects

Foreign institutional
aspects
Innovativeness of the
customer

Financing

Suppliers

Customers

New high-tech product

Production system

Suppliers (network of

organisations)

Customers

Customers

8: Geographic niche strategy;
E2: Stepping stone strategy
U2: Lobby

7: Educate niche strategy,;

9: Lead user niche strategy;
E2: Stepping stone strategy
8: Geographic niche strategy;
9: Lead user niche strategy;
8: Geographic niche strategy;
9: Lead user niche strategy;
U2: Lobby

8: Geographic niche strategy;

U2: Lobby

(Macro) 3: Subsidised niche strategy:
U2: Lobby

8: Geographic niche strategy

(Micro) 1: Subsidised niche strategy;
U2: Lobby

9: Lead user niche strategy;

9: Lead user niche strategy;
8: Geographic niche strategy;

8: Geographic niche strategy;
1: Subsidised niche strategy;

9: Lead user niche strategy;

7: Educate (staff) niche strategy (case specific)
E1: Market preparation

7: Educate (staff) niche strategy (case specific)
E1: Market preparation

1: Demo, experiment and develop niche strategy;
4: Redesign niche strategy

8: Geographic niche strategy

G1: network building

U2: Lobby

3: Subsidised niche strategy

4: Redesign niche strategy

G1: network building

U2: Lobby

8: Geographic niche strategy

9: Lead user niche strategy

G1: network building

U2: Lobby

8: Geographic niche strategy

9: Lead user niche strategy

G1: network building

U2: Lobby

G2: adapted top niche strategy

C1: Get specified

The definition of the newly identified strategies is as the following:

1. Market preparation strategy: acquiring necessary information about the market as
well as improving the required skills before actually entering the market

2. Steppingstone strategy: targeting other markets that are geographically or culturally
closer to the targeted market as a steppingstone towards the targeted market

3. References strategy: obtaining references from adjacent markets to then use them as
marketing tool at the targeted market
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4. Network building strategy: establishing required networks by attending formal and
informal meetings

5. Adapted top niche strategy: aiming at the upper segment market by providing a very
high-quality product

6. Increase collaboration strategy: improving the mutualism and long-term
collaboration with other relevant actors

7. Lobby strategy: approaching the policy makers to influence the decision-making
process

8. Get specified strategy: persuading, for example, consultants of big projects to get the
new product/technology mentioned in the technical specification of the projects

A.1.3. Niche strategies selection in developing countries: a case study on RE-desalination by
Nicole Jane van den Berg

Table 50 List of adapted and/or new core factors in comparison to the original ones (Van den Berg, 2017)

New high-tech product Relative affordability e AT e e e i £

alternatives
Production system Production system (no change of description)
Compl od| Compl
mplementary products mplementary products and Tl e o]
and services services
Eoreata R e T e The coordination of multiple actors such as

suppliers, NGOs, and communities

Any related information regarding the market
application and customer segments
Customers Customers knowledge Customers knowledge about the product
Public knowledge about the product and its
functions

All kind of standards and supporting systems

Customers market information

Public awareness

Standards and rt
oS and stppo needed to support the adoption of the product
Institutional as
pects Political system The stability of the political situation and the
supports from the government in term of policy
Legal system Transparent and fair regulatory framework
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Table 51 List of adapted and/or new influencing factors in comparison to the original ones (Van den Berg, 2017)

Knowledge of technology

Developers' knowledge

Knowledge of technology that the developers have
regarding how to develop, produce, control, and
replicate the product as well as the complementary
products and services

Natural resources and
labours

Appropriately-skilled labours

The availability of skilled labours not only at the
production of the product but also the
complementary products and services

Natural resources

All natural resouces needed to produce the product,
the production facilities, and the complementary
products and services

Knowledge of application

Knowledge of application

(no change of description)

Socio-cultural aspects

Cultural methods

Cultural related ways of doing something

Cultural norms and values

Cultural related norms and values

Macro-economic aspects

Market structure (financial)

The structure of the market (for example the level
of market liberalization or market transparency)
and how the businesses are connected one to
another.

Purchasing power (financial Supportive financial instruments that could enable
access) the purchase of the product
Accidents or events Accidents or events (no change of description)

Physical/information access &
infrastructure

Accessibility to the market and related information
sources needed to support the development of the
market, as well as the availability of related
infrastructures

The three new strategies identified by Van den Berg (2017) are briefly explained in the

following:

1. Generation of social network strategy: developing a social network by getting
connected to various important actors and building trust and transparency within the
network to, in the end, gain support from them

2. Participation strategy: putting more efforts to get the customers more involved and
up to date to any development of the product; providing necessary support for the
customers to access relevant information they need

3. Local strategy: providing/establishing various solutions locally, for example local
financing, local partners, and local purchase agreements
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Table 52 The identified barriers and strategies, and the links between them (Van den Berg, 2017)

NLhe. Suitable market situation Description
strategies
Technology developers’ Public demonstration;
Demo, knowledge Production system controlled; to improve quality;
experiment tackle uncertainties of
and develop technology; experimentation;
adjustments for cultural values
Technology developers’ ; .
knowledge Relative affordability Small-scale; hand-made
Technology developers’ X products; top-end niche; special
Top knowledge Production syster product to top niche customers;
Natural resources . e kimmin
Appropriately-skilled labour Relative affordeblity ° § scratesy
Technology developers’ .
Subsidi knowledge Production system Particular user segment;
idized N
atural resources Relative affordabilit important/relevant for society
Appropriately-skilled labour i
Techno developers’ .
k'::yvledge ? Production system Simpler product; matching
Natural resources Relative affordability knowledge; low resources;
Appropriately-skilled labour lower price
Redesign Knowledge of application Standards & support Exploration of application;
Cultural norms & values Political system favourable institutional aspects;
Cultural methods Legal system no resistance from suppliers or
Cultural methods Customers customers
Cultural norms & values Suppliers
Dedicated Technology developers’ Complementary products & Product/complementary
stem or knowledge services products and services;
Y d-al dedicated system; self-
stand-alone sufficient; low maintenance
Technology developers’ Complementary products & | Combination new product & old
Hybridisation knowledge services product; reuse of present
or adaptor Natural resources Complementary products & complementary products &
Appropriately-skilled labour services Services.
Technology developers’ Customers Knowledge transfer to
knowledge Suppliers suppliers;
education/experimentation for
Educate customers; education certain
mind-set;
two-way learning/sharing
Technology developers’ Standards & support
knowledge Political system
Knowledge of application Legal system
Natural resources Complementary products & Location choices: less strict
Appropriately-skilled labour services institutions; available
Cultural methods Suppliers resources, customers &
Geographic Cultural norms & values Customers suppliers; accidents & event
Purchasing power (financial Standards & support uncommon; favourable
access) Political system standards & support
Market structure (financial) Legal system
Standards & support
Accidents or events Political system
Legal system
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. Suitable market situation Description
Production system
Knowledge of application Customers
Suppliers
Purchasing power (financial Search for innovators
Lead user access) .
Customers experiment/co-develop product
Market structure (financial) Suppliers
Cultural methods PP
Cultural norms & values
Accidents or events
Explore Multlple ‘cust.omer applications;
. - first applications analysed; new
multiple Knowledge of application Customer knowledge :
K explorative uses stimulated in
markets new applications
Generation Involving government, NGO's,
of social Cultural methods Standards & support church; transparency & trust
network created
Involving customers; deal with
Participation Cultural values & norms Customer knowledge queries and requests; creating
value
Purchasing p°‘”°)' (financial Relative affordability Local financing; local purchase
daccess
agreements;
Local Network of organizations local ba rtn:rs- less cultural gap:
Cultural norms & values (suppliers, NGOs, p LT gap;
communities) stronger organization network

A.2. Analysis of Strategies Identified from Master’s Thesis Reports
As explained in Section 4.2.3., many new factors and strategies are identified by three different
researchers, in which some of them are similar to each other. This appendix section elaborates
the analysis done to eliminate the similarities between those identified factors and strategies.

Table 53, Table 54, and Table 55 shows the lists of identified TIS building blocks, the
influencing factors, and the strategies respectively. By comparing each of the factor or building
block with each other, one of the following actions is done to eliminate the similarities between

them.

- Removing any duplicates from the list. Duplicates could be factors or strategies with

(slightly) different names but have the same definition, purpose, and approach, as well
as addressing the same problems. These factors and strategies are highlighted with grey
color

Combining any similar factors or strategies that have the same purpose but different
approaches or slightly different definition. When the different approach does not
necessarily require them to be split, then they could be combined. With this approach,
we keep the factors and strategies at a general level, so that it could be implemented at
many contexts. These factors and strategies are highlighted with - color

Putting “new building block”, “new influencing factor” or “new strategy” label to
the ones that have no overlap definition, purpose, and approach with the previously
defined factors or strategies. These new factors and strategies are highlighted with
yellow color
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- Removing factors or strategies that give too broad suggestion because they could be
replaced by other factors or strategies that propose more specific suggestion. These
factors and strategies are highlighted with [JHEpI€ color

- Splitting factors or strategies that contain of two or more different definitions and
approaches. These factors and strategies are highlighted with blue color

The comparison is done by first comparing the newly identified factors and strategies with Ortt
& Kamp’s factors or Ortt’s Ten Niche Strategies, and then comparing them with other factors
and strategies identified by other researchers. Arguments are provided to support any chosen
actions.

As shown by the tables, author’s arguments towards certain factors changed after several
iterations. In this case, the iterations were done while working on the analysis of Chapter 5,
which help the author to re-evaluate the analysis that was done in this chapter, and lead to the
revised arguments.
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Table 53 Overview of all TIS building blocks identified by Ortt & Kamp (2022) and various master thesis literatures, actions
will be implemented on them to eliminate the same or similar ones, and the supporting arguments

contexts. Thus, it is better to keep the framework at
a general level

No. | TIS Bulding Blocks Identified by Definition Initial Arguments (1st iteration) Revised Arguments (after several iterations)
1 |Product Ortt & Kamp The product should be seen as a reasonable - Other than having an adequate performance and
performance (2022) alternative by its prospective users by offering quality, the product itself must be available for
and quality adequate performance and quality compared to adoption. Therefore this building block should be
its competitors now or soon in the future. h to "Product | performance, and
quality"
2 |Product price Ortt & Kamp The innovative product could be provided with a -
(2022) price. Being also mean
that product has a good price compared to its
quality
3 |Production system |Ortt & Kamp Large-scale production facilities that could -
(2022) produce the products in good quality at high
production rate
4 |Complementary Ortt & Kamp Supporting products and services to develop, -
products and (2022) produce, distribute, adopt, use, repair, maintain,
services and dispose the products
5 |Network formation |Ortt & Kamp The established and coordinated network of actors -
and coordination  |(2022) involved in the whole supply chain, such as the
suppliers of the raw materials needed to build the
products, the production workers who assembly or
produce the products, the distributors, etc
6 |Customers Ortt & Kamp Potential buyers who are aware of the product -
(2022) and its benefits, as well as have the knowledge,
willingness, and means to acquire and use it
7 |Innovation-specific [Ortt & Kamp Supporting formal and informal institutions -
institutions (2022)
8 |Product Schulz (2019) The same as "Product performance and quality" - -
performance building block by Ortt & Kamp (2022)
and quality
9 |Product price Schulz (2019) The same as "Product price building block" by Ortt - -
& Kamp (2022)
10 |Production system |Schulz (2019) The same as "Production system building block" - -
by Ortt & Kamp (2022)
11 |Complementary Schulz (2019) The same as "Complementary products and - -
products and services" building block by Ortt & Kamp (2022)
services
12 |Network formation |Schulz (2019) The same as "Network formation and - -
and coordination coordination" building block by Ortt & Kamp
(2022)
13 |Customers Schulz (2019) The same as "Customers" building block by Ortt & - -
Kamp (2022)
14 |Innovation-specific |Schulz (2019) The same as "Innovation-specific institutions" - -
building block by Ortt & Kamp (2022)
15 |New high-tech Olsthoorn (2017) |The product functions well, the technological This building block could be combined with "Product -
product principle works well, and the other components of |performance
the system are present. Moreover, the product and quality" building block by Ortt & Kamp (2022)
should meet required technical circumstances and |because they have the same focuses: the product
standards with sufficient quality and performance
16 |Production system |Olsthoorn (2017) |The same as "Production system" building block - -
by Ortt & Kamp (2022)
17 |Complementary Olsthoorn (2017) |The same as "Complementary products and - -
products and services" building block by Ortt & Kamp (2022)
services
18 ( Olsthoorn (2017) | The relevant network of actors are available either|This building block could be combined with -
of organization) at domestic or foreign market, as well as foreign |"Network formation and coordination" building block|
representatives and agents by Ortt & Kamp (2022) because they have the same
focus: network of actors despite the different
contexts. Olsthoorn focused more at the foreign
markets while Ortt & Kamp focused on general
markets. However, for the framework, it is better to
keep it at a general level so that it could be
implemented in many contexts
19 |C o] (2017) |The same as "Customers" building block by Ortt & - -
Kamp (2022)
20 |Domestic Olsthoorn (2017) |Supporting formal and informal institutions at the These building blocks could be combined with -
institutional domestic market "Innovation-specific institutions" building block by
aspects Ortt & Kamp (2022). "Innovation-specific
institutions" building block is indeed could be
applied in different contexts (in this case domestic
21 |Foreign Olsthoorn (2017)  |Supporting formal and informal institutions at the |2nd foreign markets), but | personally do not see the
institutional foreign markets need to split this building block for each context
aspects because other cases might require other different
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No. | TIS Bulding Blocks Identified by Definition Initial Arguments (1st iteration) Revised (after several
22 of |Of (2017) |C degree of to be | agree that ' degree of -
the customers and acquire the product could influence their willingness to adopt a new

innovative product. However, | disagree that

' degree of should be put
as a TIS building block. Instead, the root cause of the
! low should be defined to

find good to solve it. For 1
customers' low innovativeness could be caused by
" lack of k ! of the product, lack of

or could be by
norms/values/habits in their society. Addressing the
customers' low innovativeness issue in more specific
way would lead to a more effective strategy. Thus,
this building block could be removed

23 [Financing aspects |Olsthoorn (2017) |All financing aspects required to introduce the New building block. Introducing a new product into || agree that introducing a new product into the
product in the market the market require high initial investment. Thus, it is [market require high investment. Thus, it is important
important for an innovator to have a strong financial |for an innovator to have a strong financial, especially
back-ups, especially because it might take some because it might take some time for a product to get
time for a product to get adopted and the innovator |adopted and the innovator could gain profits from it.
could gain profits from it. Moreover, even though as financial the
financial resources is already addressed as an dynamic of many other TIS factors and it has been
influencing factor, it is also important to address addressed by Ortt & Kamp (2022) as an influencing
financing aspects as a TIS building block because the |factor, thus | do not see the need of adding "Financial|
availability of financing aspects could be influenced [aspects" as a new building block. Therefore, this
by many factors, which could pose as barriers and  |factor could be removed
would need some strategies to overcome them
24 |Relative Van den Berg The price of the product compared to its similar [This building block could be combined with "Product
affordability (2017) alternatives price" building block by Ortt & Kamp (2022) because
they have the same focus: competitive price of the
product
25 |Production system |Van den Berg The same as "Production system" by Ortt & Kamp - -
(2017) (2022)
26 |Complementary Van den Berg The same as "Complementary products and - -
products and (2017) services" by Ortt & Kamp (2022)
services
27 |Network of Van den Berg The same as "Network formation and - -
organization (2017) coordination” by Ortt & Kamp (2022)
28 |Customer market |Van den Berg Any related customer-related information needed |New building block. However, it could be rephrased || agree that customer-related information is an
information (2017) to define the market application and customer to "Information" building block to make it more important factor that could influence the innovators
segments so that the demand could be met general. The reason is because all information about |capability to gain the market. However, there is no
the company as well as the product need to be need to add this factor as a new TIS building block
spread well among the related stakeholders to because then it will be redundant with the
create awareness, which is very important for the  |"Knowledge of the market" and "Knowledge of
diffusion and adoption of the product application" influencing factors. When the innovators
have a good knowledge of the market and
application, they should know the customers needs
and demands. Thus, this factor could be removed
29 |Customer Van den Berg Customers knowledge about the product | agree that K | would -
knowledge (2017) their willingness to adopt a new product. However,
there is no need to add this factor as a new TIS
building block because it is already addressed by
"Customers" building block combined by either
R I and of technology" or
and of and
market" influencing factor. Thus, this building block
could be removed
30 |Public awareness |Van den Berg Public knowledge about the product and its | agree that public awareness would influence their -
(2017) functions willingness to adopt a new product. However, there
is no need to add this as a new TIS building block
because public awareness is created when the
customers have the knowledge about the product
and/or its application. Thus, it is already addressed
by "Customers" building block combined by either
and of “or
R and of appl and
market" influencing factor. Therefore, this building
block could be removed
31 |Standards and Van den Berg All kind of standards and supporting systems This building block could be removed because -
support (2017) needed to support the adoption of the product standards and supporting systems are part of
institutions. Thus, it has been addressed by
"Innovation-specific institutions" building block by
Ortt & Kamp (2022)
32 |Political system Van den Berg The stability of the political situation and the New building block. A stable political situation is A stable political situation is indeed important for the|
(2017) supports from the government in term of policy |indeed important for the development and diffusion (development and diffusion of an innovation. At the
of an innovation. At the opposite, an unstable 'opposite, an unstable political situation would pose
political situation would pose bigger risks for related |bigger risks for related stakeholders which then
would then i the would infl the ff and
diffusion, and adoption of the product adoption of the product. However, | disagree to make
this factor as a new building block as it is not a core
element that the innovator must have to reach mass
adoption. Instead, | prefer to frame it as an
influencing factor because it influences the dynamic
of other building blocks. Hence, this factor could be
with aspects"
factor that will be explained in the next section
33 |Legal system Van den Berg Ti p and fair reg y fi k This building block could be combined with
(2017) "Innovation-specific institutions" building block by

Ortt & Kamp (2022) because the availability of the
supportive should be bya

pai and fair
the institutions effective

yf k to make

141




Table 54 Overview of all influencing factors identified by Ortt & Kamp (2022) and various master thesis literatures, actions
will be implemented on them to eliminate the same or similar ones, and the supporting arguments

application aspects

No. | Influencing Factors | Identified by Definition Initial Arguments (1st iteration) Revised Arguments (after several iterations)
1 |Knowledge and Ortt & Kamp Ki dge and about the fund: | -
awareness of (2022) and applied technology around the product as well
technology as the complementary products and services that
are needed to make the product available
2 |Knowledge and Ortt & Kamp Ki dge in using the into certain This influencing factor could be splitted into two Knowledge of market and knowledge of application
awareness of (2022) applications different influencing factors as proposed by are two different things, however, there is no need to|
application and Olsthoorn (2017): "Knowledge of application" and  |split them up as they influence the building blocks in
market "Knowledge of the market" because each of these |a similar way, hence require the same strategies to
influencing factors could lead to different barriers  [circumvent them
that might need different strategies to overcome
them
3 |Natural, human, Ortt & Kamp Natural, human, and financial resources needed | This influencing factor could be splitted into three -
and financial (2022) for the larg | of a product influencing factors as proposed by Schulz
resources (2019): "Natural resources", "Human resources",
and "Financial resources" because each of these
influencing factors could lead to different barriers
that might need different strategies to overcome
them
4 |Competition Ortt & Kamp Existence of alternative products and services
(2022) produced by other companies that cause rivalry
between the companies
5 [Macro-economic  |Ortt & Kamp Macro-economic situations such as economic -
and strategic (2022) growth and market structure that could influence
aspects the diffusion and adoption of an innovation
6 |Socio-cultural Ortt & Kamp The big forces that influence the society’s values, [This influencing factor could be splitted into two Apparently, splitting this influencing factor makes it
aspects (2022) behavior, way of thinking and doing things different influencing factors as proposed by too specific and it does not address the whole
Olsthoorn (2017): "Socio-cultural business aspects" |possible socio-cultural aspects. Therefore, it is better
and "Socio-cultural demand and application aspects” |to keep this influencing factor as it is
because each of these influencing factors could lead
to different barriers that might need different
strategies to overcome them
7 |Accidents and Ortt & Kamp Accidents and events occurred within and outside -
events (2022) of the TIS could influence the forming of the TIS
building blocks
8 |Knowledge and Schulz (2019) The same as "Knowledge and awareness of - -
awareness of technology" by Ortt & Kamp (2022)
technology
9 |Knowledge and Schulz (2019) The same as "Knowledge and awareness of - -
awareness of application and market" by Ortt & Kamp (2022)
application and
market
10 |Human resources |Schulz (2019) Human resources needed for the large-scale New influencing factor, split from "Natural, human, -
commercialization of a product and financial resources" influencing factor by Ortt &
Kamp (2022)
11 |Natural resources |Schulz (2019) Natural resources needed for the large-scale New influencing factor, split from "Natural, human, -
commercialization of a product and financial resources" influencing factor by Ortt &
Kamp (2022)
12 |Financial resources |Schulz (2019) Financial resources needed for the large-scale New influencing factor, split from "Natural, human, -
commercialization of a product and financial resources" influencing factor by Ortt &
Kamp (2022)
13 |Macro-economic  |Schulz (2019) The same as "Macro-economic and strategic - -
and strategic aspects” by Ortt & Kamp (2022)
aspects
14 |Socio-cultural Schulz (2019) The same as "Socio-cultural aspects” by Ortt & - -
aspects Kamp (2022)
15 |Accidents and Schulz (2019) The same as "Accidents and events" by Ortt & - -
events Kamp (2022)
16 |Knowledge of Olsthoorn (2017) |The same as "Knowledge and awareness of - -
1l technology" by Ortt & Kamp (2022)
17 |Natural resources, |Olsthoorn (2017) |Natural resources, labors, and specific skills This influencing factor could be removed because -
labors, and skills q to the product into the market |natural resources and labors are already addressed
by Schulz (2019) as separate influencing factors,
while skills factor is already addressed by Ortt &
Kamp (2022) as "Knowledge and awareness of
[technology" influencing factor
18 |Knowledge of Olsthoorn (2017) |Company's knowledge to develop a product to fit |New influencing factor, split from " ledge and [This factor could be removed because
application into certain as well as Y of and market" influencing |k 1 of appli is already by Ortt|
knowledge to utilize the product in certain factor by Ortt & Kamp (2022). However, it could also |& Kamp (2022) as "Knowledge and awareness of
application include the knowledge owned by relevant application and market"
stakeholders that could help the development and
i ion of the i
19 (Socio-cultural Olsthoorn (2017) | The influences of social norms and values on how [New influencing factor, split from "Socio-cultural These influencing factors could be removed as it is
business aspects to do the business aspects" by Ortt & Kamp (2022). However, this addressed by the socio-cultural aspects identified by
influencing factor could be rephrased to "Business |Ortt & Kamp (2022)
related socio-cultural aspects" to make it easier to
understand
20 |Socio-cultural Olsthoorn (2017) | The influences of social norms and values on how |New influencing factor, split from "Socio-cultural
demand and the product is perceived aspects” by Ortt & Kamp (2022). However, this

influencing factor could be rephrased to "Product
related socio-cultural aspects" to make it easier to
understand
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No. | Influencing Factors | Identified by Definition Initial Arguments (1st iteration) Revised Arguments (after several iterations)
21 |Economic aspects |Olsthoorn (2017) [The micro- and macro-economic aspects that This influencing factor could be combined with This influencing factor could be removed because
affect the diffusion of the product "Macro- ic and gic aspects" i i aspects is already addressed by Ortt &
factor by Ortt & Kamp (2022) because both micro-  |Kamp (2022) as "Macro-economic" influencing
and macro-economic aspects could influence the factor, while micro-economic could be framed as
diffusion of the product "Financial resources" which was addressed by Schulz
(2019)
22 |Accidents or events |Olsthoorn (2017) |Unexpected unfortunate events and risks that This influencing factor could be combined with
and (perceived) risk affect the diffusion of the product "Accidents and events" influencing factor by Ortt &
and uncertainty Kamp (2022) because it has the same focus:
unexpected accidents or events. However, fortunate
events could also affect the difussion of the product,
for example, unexpected economic growth could
increase customers buying power which then could
increase the adoption of an innovation. Thus, the
word "unfortunate” should be removed from the
definition
23 |Knowledge of the |Olsthoorn (2017) [Company's knowledge about market's socio- New influencing factor, split from "| ledge and [This factor could be removed because
market i h as well as of i and market" influencing  |knowledge of the market is already addressed by Ortt|
opportunities and threats that might emerged due |factor by Ortt & Kamp (2022). However, it could also |& Kamp (2022) as "Knowledge and awareness of
to the market characteristics include the knowledge owned by relevant application and market"
stakeholders that could help the development and
of the i i
24 |Foreign Olsthoorn (2017) |Supporting formal and informal institutions at the |New influencing factor. The present or absent of New influencing factor. The present or absent of
institutional foreign markets institutions could influence the status of other institutions could influence the status of the building
aspects factors in supporting the diffusion of the product. blocks in supporting the diffusion of the product.
However, this influencing factor could be rephrased |However, the "foreign" term here could be removed
to "Institutional aspects" to make it more general so |to make it more general, so it could be implemented
that it could be applied to different contexts in a wider context. Moreover, this influencing factor
could be combined with "Political system"
influencing factor that was identified in the previous
section. Thus, this factor couls be rephrased to
"Institutional aspects and political system"
25 |Competition Olsthoorn (2017) |The same as "Competition" by Ortt & Kamp - -
(2022)
26 |Developers' Van den Berg ledge of logy that the | have [The defi of this infl factor is similar to -
knowledge (2017) regarding how to develop, produce, control, and  |"| | and of technology" by Ortt &
replicate the product as well as the Kamp (2022). The only different is that Van den Berg
complementary products and services specifically focused this influencing factor to the
knowledge owned by the product developer, while
Ortt & Kamp addressed it as knowledge owned by
any relevant stakeholders. For this research, |
personally prefer to address this influencing factor in
a general context, even though | agree that splitting
this infl| factor into k ledge owned by
different actors might lead to different barriers that
would require different strategies to overcome
them. However, due to limited duration of this
research, it is better to keep this influencing factor
at a general level and address it as a future research
27 |Appropriately- Van den Berg The availability of skilled labours not only at the  [This influencing factor is the same as "Human -
skilled labour (2017) of the product but also the " infl factor by Schulz (2019)
complementary products and services
28 |Natural resources (Van den Berg All natural resouces needed to produce the This influencing factor is the same as "Natural -
(2017) product, the production facilities, and the resources" influencing factor by Schulz (2019)
complementary products and services
29 |Knowledge of Van den Berg The same as "Knowledge application" by - -
(2017) Olsthoorn (2017)
30 |Cultural methods |Van den Berg Cultural related ways of doing something These influencing factors should not be split because -
(2017) norms and values influence ways of people doing
31 |Cultural norms and (Van den Berg Cultural related norms and values things. Moreover, these influencing factors could be
values (2017) removed as they are covered by previously defined
32 |Market structure  (Van den Berg The structure of the market (for example the level | Market structure is one of macro-economic aspects. -
(2017) of market or market p y) |Thus, this factors could be removed
and how the b are one to b it is covered by "Macro-economic and
another. aspects" infl factors proposed by
Ortt & Kamp (2022)
33 |Purchasing power (Van den Berg Supportive financial instruments that could enable [The have a good pi ng power when -
(2017) the purchase of the product they have good financial resources. Thus, this
influencing factors could be removed because it is
covered by "Customers" building block combined
with "Financial resources" influencing factors
34 |Accident or events |Van den Berg The same as "Accidents and events" by Ortt & - -
(2017) Kamp (2022)
35 |Physical/informatio|Van den Berg Accessibility to the market and related New influencing factor. This influencing factor is
n access & (2017) information sources needed to support the important because market accessibility could
infrastructure development of the market, as well as the directly influence the adoption rate. Moreover, the

availability of related infrastructures

availability and access to the infrastructure would
give significant support to the diffusion and adoption
of the product
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Table 55 Overview of all strategies identified by Ortt et al. (2013) and various master thesis literatures, actions will be
implemented on them to eliminate the same or similar ones, and the supporting arguments

stand-alone niche
strategy

No. Strategies Identified by Definition Analysis
1 |Demo, experiment, |Ortt et al. (2013) Demonstrating the product in public while the product
and develop niche research and development could be continued to
strategy overcome the limited quality of the product
2 (Top niche strategy Ortt et al. (2013) Producing a special product in small scale to serve
specific top niche of customers
3 (Subsidized niche Ortt et al. (2013) Implementing subsidy on the product price to
strategy particular segment of users to provide reasonable
price
4 |Redesign niche Ortt et al. (2013) Redesigning the product into a simpler or slightly
strategy different version that match the current state of
knowledge
5 [Dedicated system or |Ortt et al. (2013) Suggesting the use of the product in a dedicated or

stand-alone system to overcome the lack of widely
available infrastructure or complementary products
and services

strategy

6 [Hybridization or Ortt et al. (2013) Coupling the product with the old products and
adaptor niche system in order to re-use the existing complementary
strategy products and services

7 |Educate niche Ortt et al. (2013) Improving the knowledge of the suppliers and the
strategy customers

8 |Geographic niche Ortt et al. (2013) Exploring new geographical areas which provide less

barriers to the core factors

Lead user niche
strategy

Ortt et al. (2013)

A niche strategy that focused on serving lead users
and innovators so they could by co-develop the
product. This strategy could also circumvent barriers
in which the availability of the product and suppliers
are limited due to the influence of socio-cultural
aspects, macro-economic aspects, or accidents and
events

10

Explore multiple
markets niche
strategy

Ortt et al. (2013)

Exploring new multiple customer applications

11 |Different application [Schulz (2019) Integrating the product/technology into a different  |This strategy could be removed as it has similar purpose with
strategy application Explore multiple markets niche strategy by Ortt et al. (2013) in
which multiple alternative applications/markets are explored to
then integ the product/technology into those new
applications/markets
12 |Technological R&D  |Schulz (2019) Putting more effort on experimentation in a research |New strategy. This strategy is important as its implemented could
strategy environment to further develop the company's bring many benefits: to improve product's quality and
technological knowledge performance, to maintain product's technical competitiveness and
innovativeness, to make the product easier to use and produce, to
lower the cost of the product, etc.

13 |Pilot R&D strategy Schulz (2019) Performing a small scale research project by using This strategy could be combined with Schulz's Technological R&D
the innovation in practice to gain real-life insights of [strategy because they have exactly the same purpose despite the
the product different approach in conducting the research: either in a research

environment or in practice. However, the different approach does
not necessarily require these strategies to be split

14 |Pilot project strategy |Schulz (2019) Conducting pilot project to show the use and benefits |This strategy could be combined with Demo, experiment, and
of the product to the public and potential develop niche strategy by Ortt et al. (2013) because it has the
stakeholders same purpose and approach

15 |Human resource Schulz (2019) Hiring new employees or interns that have expertise |New strategy. As human resource is one of the most important

management on the new technological fund: als to impi factors in TIS, thus human resource management strategy is

strategy the company’s internal knowledge important. Having more experts in the loop and putting the right
person at the right place could significantly influence the TIS
dynamic which then could potentially solve some barriers.
Moreover, hiring experts could save company's money and time
because the experts have invested their money and time to build
up their expertise, so the company do not need to train them
further. Additionally, hiring experts also good for company's
reputation

16 |Market research Schulz (2019) Conducting further market research to improve the  |This strategy could be combined with Explore multiple markets

strategy understanding of current trends, demand, and niche strategy by Ortt et al. (2013) because it has the same
competition in the market purpose: to do further market research to see if the technology
innovation could be applied in another new market

17 |Internal knowledge [Schulz (2019) Improving the technical knowledge within the New strategy. This strategy could be a good complement of the

sharing strategy company by initiating various meeting sessions or in- |"Human resource management strategy". Having the right experts
house training to facilitate the transfer of knowledge |and putting them at the right strategic positions is important, but
among the employees it would be significantly more effective if these experts could also
share their expertise to their colleagues which could improve
overall results and productivity
18 |Redesign strategy Schulz (2019) The same as Redesign strategy by Ortt et al. (2013) -
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No. Strategies Identified by Definition Analysis
19 (Partnership strategy |Schulz (2019) Starting a partnership, for example, with the third New strategy. Strategic partnership is indeed important to
parties who have expertise on certain knowledge and |strengthen the collaborating companies as well as to help them to
competence that are still lacking within the company |reach mutual goals faster and easier by overcoming many
or with other company who needs the same raw barriers. Other ples of par hip: collaboration with the
material so that it could be bought in bulk to get a providers of the ¢ li y products and services to put
cheaper price ive adverti on social medias to create product
, collab ion with itors in ive R&D and
then use the results of the R&D together
20 |Finance sourcing Schulz (2019) Initiating certain actions that could bring additional [New strategy. To achieve company's short and long term goals,
strategy fi ial re into the y the company must have a good finance. It is even more critical in
the phase in which the product is just invented and about to be
released to the market because this phase require high
investment cost with no revenue and profit. Thus, acquiring
financial supports from the third parties could influence
company's success
21 |Direct lobbying Schulz (2019) Initiating an approach towards the policy makers to  |New strategy. When innovations just invented, they often do not
strategy proposed new or adapted institutions and policies have supporting institutions around them because of various
that could support the development and adoption of the technologies were not existed ly, low public
the product in the society awareness towards the products or technologies, etc. Thus, direct
lobbying is not only important for the innovators to get an access
to government legislators to get institutional support, but also to
help the government to be more productive in designing its
policies as the legislators are not able to oversee all the interests
of the citizens. However, this strategy could be rephrase into
"Lobbying strategy" to make it more general. Thus, the definition
could also be generalized other than only focus on lobbying policy
makers
22 |Indirect lobbying Schulz (2019) Establishing a good cooperation with certain actors to [New strategy. However, this strategy could be rephrased to
strategy raise the awareness of the negative influence of the |"Influencer marketing strategy". Influencers are individuals who

existing systems and to highlight the benefits that the
new product could bring

have strong impact on certain industries and have big followers
base. They could be beauty bloggers, photographers, designers,
hl etc. a good collaboration with these

Ectahlichi

influencers could help to boost brand and trust b
they have gained certain level of trust from their followers.
M dation from an look more

infl

authentic which could be accepted easily by the followers

Crowd-sourcing Schulz (2019) Involving the public to generate ideas and solutions to |New strategy. Involving more people is not only good for ideation

strategy improve the quality of the product process but also good to create better awareness and word-of-
mouth. Moreover, ideation process could be faster and p d|
better solution could be generated

25 |Lead-user strategy  |Schulz (2019) The same as Lead user niche strategy by Ortt et al. -

(2013)

26 |Top-end strategy Schulz (2019) The same as Top niche strategy by Ortt et al. (2013) -

27 |Leasing strategy Schulz (2019) Selling the product with a leasing contract to spread |New strategy. Leasing is beneficial for both the lessor and lessee.
the high initial cost of the product into a certain time |For the lessor, it could help to make the product more financially
period which could improve the affordability of the  |interesting and competitive which then deliver cash flow for the
product lessor. For the lessee, leasing is not only giving him a low

financing option, but also eliminate ownership risks as well as
giving a flexibility (he could just return the product when the
leasing contract ended instead of having the hassle to find another|
buyer to handover the ownership)

28 |Sharing platform Schulz (2019) Initiating a sharing platform in which the multiple New strategy. However, "Sharing economy platform" strategy is a

strategy users could share the use of the product better term for it because it is not only about building the
platform to facilitate the sharing use of the product, but it also
require the development of the sharing business models. The
implementation of this strategy provide similar benefits to both
lessor and lessee compared to the |easing strategy

29 |Subsidy strategy Schulz (2019) The same as Subsidized niche strategy by Ortt et al. -

(2013)
30 |Geographical Schulz (2019) The same as Geographic niche strategy by Ortt et al. -
strategy (2013)
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niche strategy

No. Strategies Identified by Definition Analysis
31 |Hybridization strategy|Schulz (2019) Coupling the product with the old products and These strategies are the split of Hybridization or adaptor niche
system in order to re-use the existing complementary |strategy by Ortt et al. (2013). Eventhough these strategies require
products and services different approaches that need to be done by the company,
32 (Adaptor strategy Schulz (2019) Designing and providing an adaptor so that the new | "owever, the purpose of the strategies is the same. Thus, there is
product is compatible with the existing systems and | "© need to split them
their complementary products and services
33 |Stand-alone strategy (Schulz (2019) Offering the product in stand-alone system so that  [These strategies were split due to their different definition and
the product could be use without the need of approach despite their same purpose: to overcome the lack of
complementary products and services complementary products and services. However, the different
34 |Dedicated strategy  |Schulz (2019) Offering the product in a dedicated inwhich [approach does not necessarily require these strategies to be split.
the complementary products and services are Thus these strategies could be removed as they are the same as
designed based on the current state of knowledge or |Dedicated system or stand-alone niche strategy by Ortt et al.
resources (2013)
35 |Education strategy  [Schulz (2019) The same as Educate niche strategy by Ortt et al. -
(2013)
36 [Restructuring Schulz (2019) Splitting the company into two different companies. |New strategy. However, | prefer to frame this strategy at a more
business strategy This strategy could be adopted, for le, to give a |g | level, in which restructuring could be done not only to split
new and better image to the company to the new the company (as argued by Schulz), but also to merge or acquire
potential ¢ s or related stakehold multiple companies into one larger company. Thus, the name of
the strategy could be rephrase to "Corporate restructuring"
strategy. Mergers and acquisitions could bring benefits such as to
reduce competition, to achieve better economies of scale, to
increase market share, to gain higher corporate status, etc.
37 |Buy one - give one Schulz (2019) Selling a product, for example, to the top-end New strategy. This strategy could help to build the network
strategy customers who could afford the product with current |externalities which in the end could lead into better public
price and at the same time giving one free product to |[awareness, better perceived value of the product, and boost the
the targeted customer who still could not afford it adoption of the product. Public could be attracted easily with this
strategy because it gives them a better feeling to know that when
they buy the product, they are contributing into a good cause:
donating another product for someone else
38 |Joining regulation Schulz (2019) Taking part as a ber of certain regulation agency [This strategy could be combined with Direct lobbying strategy by
agency strategy to influence the policy making Schulz (2019) because it has the same purpose despite their
different approaches. However, | think the different approaches do
not require these strategies to be split
39 |Campaign funding Schulz (2019) Influencing the policy maker who design the New strategy. Funding politicians campaigns could help to
strategy institutions by supporting their campaigns influence their moral values as well as to give a stronger position
towards the funder and its interests
40 [Demo, experiment, |Olsthoorn (2017) The same as Demo, experiment, and develop niche -
and develop niche strategy by Ortt et al. (2013)
strategy
41 |Adapted top niche  |Olsthoorn (2017) Aiming at the upper market by providing a  [This strategy is the same as Top niche strategy by Ortt et al.
strategy very high-quality product (2013) because the main focus of top niche strategy it to target
high-end customers who has more buying power so that the
expensive product price will not be an issue for them to acquire
the product
42 |Subsidized niche Olsthoorn (2017) The same as Subsidized niche strategy by Ortt et al. -
strategy (2013)
43 |Redesign niche Olsthoorn (2017) The same as Redesign niche strategy by Ortt et al. -
strategy (2013)
44 |Dedicated/ stand- Olsthoorn (2017) The same as Dedicated/ stand-alone niche strategy -
alone niche strategy by Ortt et al. (2013)
45 |Hybridization/ Olsthoorn (2017) The same as Hybridization/ adaptor niche strategy by -
adaptor niche Ortt et al. (2013)
strategy
46 |Educate niche Olsthoorn (2017) The same as Educate niche strategy by Ortt et al. -
strategy (2013)
47 |Geographic niche Olsthoorn (2017) The same as Geographic niche strategy by Ortt et al. -
strategy (2013)
48 |Lead user niche Olsthoorn (2017) The same as Lead user niche strategy by Ortt et al. -
strategy (2013)
49 |Explore markets Olsthoorn (2017) The same as Explore markets niche strategy by Ortt -
etal. (2013)

51 pping-st Olsthoorn (2017) Targeting other markets that are geographically or
strategy culturally closer to the targeted market as a
ppi ds the d market
52 |References strategy |Olsthoorn (2017) Obtaining references from adjacent markets to then
use them as marketing tool at the targeted market

These st i

could be bined b entering other
markets that are geographically or culturally closer to the targeted
market is basically an approach to get good references before
pursuing the targeted market

146



Strategies

Identified by

Definition

Analysis

53

Network building
strategy

Olsthoorn (2017)

Establishing required networks by attending formal
and informal meetings

New strategy. However, it could be rephrased to "Networking"
strategy to make it more concise. Networking could bring many
benefits for the company. It helps the company to gain the latest
news about the new trends as well as to meet new important
people who could be valuable for the company and its busi

such as technological experts, potential investors or potential
partners. Additionally, networking could help a company to gain
access to certain valuable resources that could foster the
company's development

Increase
collaboration strategy

Olsthoorn (2017)

Improving the mutualism and long-term collaboration
with other relevant actors

This strategy could be combined with Partnership strategy by
Schulz (2019) because the purpose of the networking is to
establish a good partnership with relevant stakeholders, to then
bring benefits for each others

55 |Lobby strategy Olsthoorn (2017) Approaching the policy makers to influence the This strategy could be combined with Direct lobbying strategy by
decision-making process Schulz (2019) because it has exactly the same purpose and
approach
56 |Get specified Olsthoorn (2017) Persuading, for le, cc Itants of big projects |New strategy. Getting the new product/technology mentioned in
strategy to get the new product/technology mentioned in the |the technical specification of the projects could indeed improve
technical specification of the projects the awareness of important decision makers in the project
towards the new product/technology. This would in the end lead
to higher chance of product adoption
57 [Demo, experiment, |Van den Berg (2017) |The same as Demo, experiment, and develop niche -
and develop niche strategy by Ortt et al. (2013)
strategy
58 |Top niche strategy  |Van den Berg (2017) |The same as Top niche strategy by Ortt et al. (2013) -
59 |Subsidized niche Van den Berg (2017) |The same as Subsidized niche strategy by Ortt et al. -
strategy (2013)
60 |Redesign niche Van den Berg (2017) |The same as Redesign niche strategy by Ortt et al. -
strategy (2013)
61 (Dedicated/ stand- Van den Berg (2017) |The same as Dedicated/ stand-alone niche strategy -
alone niche strategy by Ortt et al. (2013)
62 |Hybridization/ Van den Berg (2017) |The same as Hybridization/ adaptor niche strategy by -
adaptor niche Ortt et al. (2013)
strategy
63 |Educate niche Van den Berg (2017) |The same as Educate niche strategy by Ortt et al. -
strategy (2013)
64 |Geographic niche Van den Berg (2017) |The same as Geographic niche strategy by Ortt et al. -
strategy (2013)
65 |Lead user niche Van den Berg (2017) |The same as Lead user niche strategy by Ortt et al. -
strategy (2013)
66 |Explore markets Van den Berg (2017) |The same as Explore markets niche strategy by Ortt -
niche strategy et al. (2013)
67 |Generation of social |Van den Berg (2017) |Developing a social network by getting connected to |This strategy could be combined with Network building strategy by|
network strategy various important actors and building trust and Olsthoorn (2017) because it has exactly the same purpose and
transparency within the network to, in the end, gain |approach
support from them
68 |Participation strategy |Van den Berg (2017) |Putting more efforts to get the customers more This strategy could be combined with Crowd-sourcing strategy by
involved and up to date to any development of the Schulz (2019) because it has exactly the same purpose and
product; providing necessary support for the approach
[ s to access rel information they need
69 [Local strategy Van den Berg (2017) (Providing/establishing various solutions locally, for New strategy. This strategy could give the company more control

example local financing, local partners, and local
purchase agreements

on the solutions, as well as to receive better support from the
local partners due to more efficient communication (face to face
meeting or site survey is easier to conduct as the partners are
close by) and more efficient and reliable supply chain.
Additionally, as it gives economic contributions to the local
community, it probably would bring back more benefits to the
company such as better brand awareness
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A.3. Identification of Potential Strategies Based on Journals
This section consists of extra information extracted from Igbal et al. (2021)’s journal to

complement Chapter 4.2.2.3.

Table 56 Identified barriers and strategies of sustainable energy technologies in the construction industry in Pakistan (1gbal

etal., 2021)

Ranking
the
strategies
of SETs
adoption

-I Lack of subsidies and funds

I Lack of government support

p—

Government
barriers

Human
barriers

Economic
barriers

—

|| Organizational

barriers

p—

I Lack of promotional campaigns by

I Lack of interest from government to

—I Lack of R&D from governmental

Behaviors of occupants (c.g.,

_| occupants consume more electricity

during energy saving equipment)

| Lack of skilled labor

|

Support from top leadership

Developing SETs policies and
ensuring their imposition

Promoting awareness
campaigns regarding SETs
adoption

Developing SETs codes

Organizing conferences and
workshops for employees

Cultural resistance to adopt latest
technologies instead of conventional
technologies

| Lack of professional’s engagement

—I Misconception about SETs

—I Uncertain profits and long payback

Provision of funds to enhance
R&D in educational institutes

Encouraging clients by
providing them green

Providing trainings for
developers and contractors

I Unstable economic environment

I High initial investment on the adoption

| Unavailability of financial schemes

—I Lack of resources

-I Lack of awareness, workshops and

I Lack of information related with SETs

I Lack of top leadership support

I Lack of performance measurement

e

Market
barriers

Lack of communication among

Lack of rewards (e.g., certification)

Lack of manufacturing of SETs in

Lack of advertisements related with

Lack of demand from customers

|

Improper techniques to consistently
define and evaluate sustainable
technologies

Building trust with clients by
providing true information
related with SETs

Learned from energy policies
of developed countries

Hiring skilled professionals
and labor

Providing proper education &
knowledge-related with SETs
adoption in construction projects

Availability of cost and
benefit information of SETs

Promotion of SETs adoption
through social media, print
media and electronic media

Encouraging local industry to
develop SETs

—I Lack of SETs suppliers

SETs adoption encouragement
by concerned environmental
protection authority (EPA)
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Table 57 Brief explanation on identified strategies to the adoption of sustainable energy technologies (Igbal et al., 2021)

Strategies

Explanation

Support from top leadership

Developing SETs policies and ensuring their imposition

Promoting awareness campaigns regarding
SETs adoption

Developing SETs codes

Organizing conferences and workshops for employees

Provision of funds to enhance R&D in
educational institutes

Encouraging clients by providing them green certificates

Providing trainings for developers and contractors

Building trust with clients by providing true information
related with SETs

Learned from energy policies of developed countries

Hiring skilled professionals and labor

Providing proper education and knowledge related with
SETs adoption in construction projects

Availability of cost and benefit information of SETs

Promotion of SETs adoption through social media, print
media and electronic media

Encouraging local industry to develop SETs

SETs adoption encouragement by concerned
environmental protection authority (EPA)

Support from top leadership is a crucial factor, could build up a strong
relationship with their employees and enhance their capabilities and
commitment through the application of SETs

Government plays a significant role to promote SETs. So, involvement
of government regarding development of SETs policies and their
enforcement could encourage stakeholder to draw their attention towards
adoption of SETs.

Effective SETs promotion requires greater community awareness regarding
SETs advantages

Developing SETs codes for buildings assists buyers to adopt energy efficient
technologies.

Conferences and workshops sessions should be conducted to create
awareness among stakeholders regarding SETs adoption

Government should provide enough funds to conduct research in institutes
regarding SETs.

A green certification policy should be introduced to enhance the SETs
adoption which could encourage customers.

Training activities should be introduced to developers and contractors to
increase their capabilities and understanding about SETs, which could
expedite the SETs adoption.

A good relationship between developers and clients will enhance through
the provision of smooth and real information about SETs.

Developing countries should follow the energy policies of developed
countries.

Recruitment of experienced and skilled employees can increase the energy
efficiency in construction process.

Provision of proper education and sound knowledge about SETs in
construction projects for employees can encourage working positively.

Transparent information about SETs expense and long-term financial
advantages is essential for smooth application of SETs in construction sector.

Advertisements through traditional and digital media can grab the attention
of clients to adopt SETs.

Government needs to interact more frequently with local industry and
facilitate them through incentives and subsidies.

Single authority can't apply some new technology; therefore, encouragement
and interest by all relevant authorities is significant. It could also push
construction companies for SETs adoption and leads to win-win situation for
all stakeholders.

A.4. Analysis of Strategies Identified from Journals

As explained in Section 4.3.3., many new strategies are identified from the journals in which
some of them are the same or similar to the strategies that were identified in Section 4.2. This
appendix section elaborates the analysis done to eliminate the similarities among those
strategies by implementing one of the following actions.

- Removing any duplicates from the list. Duplicates could be strategies with (slightly)
different names but have the same definition, purpose, and approach, as well as
addressing the same problems. These strategies are highlighted with grey color

- Combining any similar strategies that have the same purpose but different approaches
or slightly different definition. When the different approach does not necessarily require
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them to be split, then they could be combined. With this approach, we keep the
strategies at a general level, so that it could be implemented at many contexts. These
strategies are highlighted with green color

- Putting “new strategy” label to the ones that have no overlap definition, purpose, and
approach with the previously defined strategies. These new strategies are highlighted
with yellow color

- Remove the strategies that were mentioned by the literature without providing enough
explanation. These strategies are highlighted with - color

The comparison is done by comparing the newly identified strategies with previously identified
strategies, and then comparing them with other newly identified strategies. Moreover, as the
focus of this research is to identify strategies that could be implemented by the innovators, thus,
some identified strategies are rephrased to fit this purpose, which are indicated by red texts.
Furthermore, arguments are provided to support any chosen actions. The overview of the
analysis is shown in Table 58.

150



Table 58 Overview of all identified strategies from journals, actions implemented on them to eliminate the same or similar
ones, and the supporting arguments

connectivity to smart grid to overcome EV's limited
range and to improve users' convenience during
(long) trips; make the battery charging or
switching process automatic and taking minimum
time; provide Intelligent Transport System that
could manage the energy level automatically;
waterproof the batteries and charging cables; etc.

products, services
strategy

No. From the L Analy
(Rephrased) Strategies vs Barriers Identified by (New) Strategy Definition Argument
1 |Provide battery charging and switching stations Naor et al. (2015) |Complementary Providing y technol: New gy. In the early stage of product's development and
infrastructures at national level, as well as better technologies, products, and services that could [introduction to the market, often the product quality and

overcome or compensate current
limited quality and performance of
the product so that the product
limitation do not reduce

s' comfort,
and safety when using the product

performance is still limited compared to existing well-
established products or alternatives due to the innovator's
limited resources. To make this product accepted and adopted
despite its limitation, the innovator could develop or provide
certain other technologies, products, and services that could
help to minimize the impact of the limitation to the users

Conduct or join various related events to provide
information to public about the product, its
technology, and available infrastructure to improve
public awareness

Naor et al. (2015)

Educate strategy

Similar to the Educate strategy by
Ortt et al. (2013)

The description from this literature could be added to the
definition of the original Educate strategy to provide a good
example

p the purchase of the car and the battery
by offering the leasing of the battery with various
subscription to overcome the high product price
due to the expensive price of its major
component(s)

Naor et al. (2015)

Leasing strategy

Similar to the Leasing strategy by
Schulz (2019)

The main purpose of offering leasing contract is to make the
product more affordable for the customers. There are many
type of leasing contracts/schemes could be offered. The
example given by this liteature could be added to the definition
of the original Leasing strategy to provide a good example

Enter international markets to faster reach
economies of scale

Naor et al. (2015)

Explore multiple
markets niche
strategy

Similar to the Explore multiple
markets niche strategy by Ortt et
al. (2013)

The main purpose of the original strategy is to explore new
multiple markets to find new opportunities. However, this

defi could be ded to actually ding the market
to those newly identified markets to have bigger opportunity to
gain adoption, which in the end could help to reach the

of scale faster.Thus, he description from this
literature could be added to the definition of the original
Explore multiple markets niche strategy

Launch a product that has similar specification as
alternative products but with lower price to show
the customers that with the new technology, the
product could be cheaper with the same
performance

Naor et al. (2015)

Redesign strategy

Similar to the Redesign strategy
by Ortt et al. (2013)

The focus of the original Redesign strategy by Ortt et al. (2013)
is to overcome the limited available knowledge of the
technology. However, with this case, the definition of the

could be ded to also the product
price/performance ratio compared to the alternatives. Thus, the|
description from this literature could be added to the definition
of the original Redesign strategy

Build the infrastructures for the new product at the
existing infrastructures or mimic the way of using
the existing product into the new product to suit
customers' existing embedded tradition, habits, or
behaviors

Naor et al. (2015)

Hybridization
strategy

Similar to the Hybridization
strategy by Ortt et al. (2013)

The description from the literature could be added to the
definition of the original Hybridization strategy to provide a
good example

Launch a product that could fit the needs of
mainstream customers to overcome the image
that the product does not suit the mainstream
customers

Naor et al. (2015)

Redesign strategy

Similar to the gy
by Ortt et al. (2013)

This gy has the same approach but different purpose
compared to the original strategy which focused on overcoming
the limited state of knowledge. However, the new purpose of
redesigning as explained in this literature could be added to the
definition of the original Redesign strategy

Launch multiple types of products to provide
enough options for the customers to choose from
to overcome the limited offering of similar
products

Naor et al. (2015)

Product variants
strategy

Producing more product variants
with different designs,
specifications, or attributes to
provide more options for the
customers to choose from

New gy. As the might have di tastes,
needs, and preferences, offering more product variants could
drive up the ds d and adoption rate b the

have options to choose the most suitable product to themselves

9 (Bundling the new product with the selling of other |Strupeit & Palm |Cross-selling and [Bundling the selling and fi New gy. Selling and fi more than one product in
products, for example bundling the selling of solar [(2015) financing strategy |of the new product with other one transaction could eliminate multiple transaction costs and
PVs with the newly built houses, battery storage, products in one transaction hassle which make the selling more affordable and less
fuel cells, or heat pumps to overcome customers' dministrative. Additionally, the bundling might make the
passive reaction towards the introduction of the mortgage rate more interesting for the customers. Moreover, if
new product, as well as to reduce customers' the customers already have certain trust and confident about
transaction costs, risk and uncertainty, and to the providers of the other products, it could help to make them
make mortgage rate more competitive confidence to obtain and bundle them with the new product,

which reduce the perceived risk and uncertainty.

10 |Sell the product through the existing well- Strupeit & Palm (Existing social Maximizing the use of the existing [New strategy. This strategy could only be applied when the
established sales channels or selling the product to |(2015) network strategy  |well-established network to existing social network is already present which is not the case
the existing customer base, as well as work support the initial diffusion the or very limited for a radically new technology. Thus, the
together with several trusted financiers who could product implementation of this strategy should be combined with other
provide soft loan to the customers. The purpose of strategies, such as Influencer marketing strategy (Schulz, 2019)
this strategy is to overcome customers' passive and Network building strategy (Olsthoorn, 2017; Van den Berg,
reaction towards the introduction of the new 2017)
product due to their lack of trust and confidence
towards the new product/company

11 [Maximize the peer-effects (word-of-mouth) to Strupeit & Palm |Word-of-mouth Initiating actions that could Positive word-of-mouth is important to create public awareness|

fl other | to (2015) strategy maximize the word-of-mouth and to influence customers way of seeing the product, which
' passive i the effects could positively increase the chance of product adoption.
introduction of the new product However, positive word-of-mouth supposed to be one of the

purposes of the strategy implementation instead of being
framed as the strategy itself. For example, positive word-of-
mouth could be achieved by implementing product

d strategy. Th , positive word-of-mouth
could be removed from the strategy list

151



From the L

(Rephrased) Strategies vs Barriers

13 |Offering certain feed-in tariff to the customers Strupeit & Palm |Result-oriented Offering a result-oriented contract |New strategy. Knowing the expected return of investment could
who have solar PV on their house which could be  |(2015) contracting to the customers so that they are |motivate the customers to obtain the product as it gives them
projected into an interesting return of investment strategy well informed about the confidence that their investment could really bring financial
and eliminate customers' perceived investment d return of i if |benefits among other benefits. This strategy is very important
risk and uncertainties they obtain the product when the product price is very high

14 |Provide advisory support to customers to reduce Strupeit & Palm |Educate strategy |Similar to the Educate strategy by |Provide advisory support is a good example of educating the
customers' risk and uncertainties (2015) Ortt et al. (2013) Thus, this le could be added to the definition

of the original Educate strategy

15 |Provide mass-customised turnkey product by Strupeit & Palm | Turnkey product Selling the product as a complete |New strategy. This strategy could increase customers
including performance warranties, extended (2015) strategy set i lied, built, and in acquiring the product as it reduce many hassle.
warranties, i service and installed) that is ready to use by [Moreover, making sure that the product is installed properly
contracts, product and installer certification, as the customers , as well as by and ready to use as well as having the warranties, insurance,
well as advisory support into the product purchase including necessary etc. included in the purchase of the product reduces the
contract to reduce customers' risk and | y technol ' perceived risks and could motivate them to adopt
uncertainties products, and services the product

16 |Work her with urers and | Strupeit & Palm [Partnership Similar to the Partnership strategy | The description from this literature could be added to the
that has good brands and credibility to improve (2015) strategy by Schulz (2019) and Olsthoorn definition of the original Partnership strategy to provide another|
customers trust as well as to reduce customers' (2017) good example
risk and uncertainties

17 |Provide high access to local and trusted supporting [Strupeit & Palm |Local strategy Similar to the Local strategy by The description from this literature could be added to the
firms (for example: local product installer) to (2015) Van den Berg (2017) definition of the original Local strategy to provide a good
reduce customers' transaction cost, risk and example
uncertainties

18 |Offer pay-per-use contract with no upfront cost to [Strupeit & Palm |Leasing strategy Similar to the Leasing strategy by |The description from this literature could be added to the
ease the customers in financing the product (2015) Schulz (2019) definition of the original Leasing strategy to provide a good

example

20 |Provide advisory support to customers to advice Strupeit & Palm [Educate strategy |Similar to the Educate strategy by |In this case, the definition of " the " is not
them on how to finance the product, for example |(2015) Ortt et al. (2013) only limited to informing them about the product, its
by informing them about certain soft loan technology, and benefits, but also on how to get financial
programme support to acquire the product

21 (Work together with related organizations such as |Igbal et al. (2021) | Partnership Similar to the Partnership strategy |In this case, strategic partnership with relevant stakeholders
environmental protection authority to overcome strategy by Schulz (2019) and Olsthoorn should be bined with Direct lobbyi gy to create
various governmental related barriers such as lack (2017) awareness among the government and policy makers of the
of government supports, subsidies, funds, benefits and importance of the adoption of the product so that
promotional campaigns, as well as lack of interest they could initiate some supports
to develop supporting policies

22 |Learn from energy policies of developed countries |Igbal et al. (2021) |Educate strategy  |Similar to the Educate strategy by |In this case, the company is not only educating relevant
as well as provide product related education and Ortt et al. (2013) stakeholders about the product, but the company should also
knowledge to the related projects to overcome educate itself to figure out potential policies that could support
various governmental related barriers such as lack the diffusion of its product. Moreover, this strategy should be
of government supports, subsidies, funds, follow-up with Direct lobbying strategy to propose and
promotional campaigns, as well as lack of interest implement the identified supportive policies
to develop supporting policies

23 (Lobby the government to get financial supports for (Igbal et al. (2021) (Lobbying strategy |Similar to the Lobbying strategy by (In this case, the purpose of the lobbying is not only focused on
R&D as well as to implement certain supporting Schulz (2019) and Olsthoorn the policies design process but also to get financial support
policies to overcome governmental barriers (lack (2017) from the government. Thus, the description from this literature
of government supports, subsidies, funds, could be added to the definition of the original Lobbying
promotional campaigns, as well as lack of interest strategy to extent its context
to develop supporting policies) and economic
barriers (high product price, profit uncertainty, long
payback period, ilable of fi ial sch
lack of bl i i )

24 |Encourage clients by giving them certain Igbal et al. (2021) |Incentives strategy |Giving incentives to the relevant |New strategy. Giving incentives could be seen as an investment
certificates such as green certificate to overcome partners to gain their support, as (for a company because it basically gives a little investment on
economic barriers (high product price, profit well as to the customers to make |something by expecting something in return in the near future.
uncertainty, long payback period, unavailable of the product adoption more Incentives could be given not only in the beginning to attract the|
financial schemes, lack of resources, unstable attractive and beneficial partners or customers, but also should be given continously to
economic environment) retain them. Depends on the incentives, some incentives work

better when they are supported by institutions. The example
mentioned by this literature would only work when the
government implement green certificate policy. Thus, giving
green certificate to clients would encourage their willingness to
adopt the technology. Incentives for customers could be, for

1l d-based i coupons, or discounts

25 |Encourage local industry to develop the product to |lgbal et al. (2021) (Local strategy Similar to the Local strategy by By maximizing local resources to develop the product, high
overcome economic barriers (high product price, Van den Berg (2017) product price could be reduced due to reduced transportation
profit uncertainty, long payback period, unavailable cost of local workers and raw materials. Additionally, it could
of financial schemes, lack of resources, unstable impi ! trust by k ing that if hing wrong
economic environment) happens to the product, they could get fast support from local

service team

26 |Put local contexts into consideration when Alam et al. Local Making the design and New strategy. This strategy is important because markets in
implementing a technology to make the (2010) | ion of the product as different geography might have different needs. Thus, to make
technology accepted easily by local level of strategy well as the supportive institutions |the product accepted, the product should be designed/adapted

knowledge; provide training programs for local
people to get familiar with the new technology;
provide technology that is affordable for local
people; provide technology that could bring extra
income for local people

suitable for local market needs so

in such a way to address those different needs. This strategy

that the product could be d
easily by local people

could be bined with Educate gy to educate local
people so that they know how to use the product and take
benefits from it
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No. From the L y
(Rephrased) Strategies vs Barriers Identified by (New) Strategy Definition Argument
27 (Collab with local stakeholders to make the Alam et al. Local strategy Similar to the Local strategy by With the same collaborating approach, this strategy has a bit
technology accepted easily by local (2010) Van den Berg (2017) different purpose than the original Local strategy. The original
Local strategy aims to improve efficiencies which might lead to
reduction of costs and better customers' trust, while this new
gy aims to imp the However,
these purposes could be combined to expand the context of the
28 |Establish awareness program by conducting fairs, [Alam et al. Educate strategy  |Similar to the Educate strategy by |The description from this literature could be added to the
exhibitions, posters, and training programs to (2010) Ortt et al. (2013) definition of the original Educate strategy to provide a good
the lack of dge and skills example
29 (Generate new knowledge on suitable technologies |Alam et al. Local Similar to the previously explained | This description could be added to the definition of the original
for certain area by taking into account its local (2010) impl. Local impl Local impl ion strategy to provide a better definition
contexts (locally available materials and strategy
knowledge) to overcome the lack of knowledge
and skills
30 |Provide supportive financial mechanisms and Alam et al. Leasing strategy  |Similar to the Leasing strategy by |The description from this literature could be added to the
institutions such as by providing microcredits (2010) Schulz (2019) definition of the original Leasing strategy to provide a good
mechanisms or fee-for-service mechanism to example
make the product more affordable
31 |Lobby the government to act as a demand side Alam et al. Lobbying strategy |Similar to the Lobbying strategy by | The purpose of this strategy is different than the original
actor by using the technologies in a big scale to (2010) Schulz (2019) and Olsthoorn Lobbying strategy as the purpose is focused more on asking the
the market, of scale, and to (2017) government to be the lead user while the focus of the original
raise the public awareness strategy is to infl the g to impl
supportive institutions. However, these purposes could be
combined to extent the context of the strategy
32 |Develop local level institutions to implement and  [Alam et al. Local Similar to the Local The description from this literature could be added to the
local based impl prog as |(2010) impl impl i gy definition of the original Local implementation strategy to
well as to interact better with local stakeholders strategy that was previously explained extend its context
33 [Target a market in which the product could excel in|Hardman et al.  |Market positioning |Choosing the right market to New strategy. The purpose of this strategy is to make sure that
performance, promote reduction of running costs, [(2014) penetrate to make sure that the  [the product is marketed where it belongs so that it gets
and in the end provide a shorter payback period product performance could be appreciation and from the It also could
better, the product provide more |[help to define the right targetted customers and reduce
benefits, and the product is financial waste by focusing the marketing and sales forces only
financially more attractive at those The impl of this
compared to any availabl, should be bined with Explore multiple markets
alternatives niche strategy to gain the necessary insights to then decide on
how to position the product.
34 |Develop a new (and better) network of Hardi etal. |C !l Y The same as Complementary -
fi that could current (2014) hnol hnol p , services
performance flaws products, services [strategy by Naor et al. (2015)
strategy
35 |Organize events that could show off the current Hardman etal. |Demo, experiment, |Similar to the Demo, experiment, |The description from this literature could be added to the
performance of the product (2014) and develop niche |and develop niche strategy by Ortt |definition of the original Demo, experiment, and develop niche
strategy et al. (2013) strategy to provide more explanation
36 |Sell the product via its own sales ch Is to Hard etal. |In-h network |Maximizing the use of the in- New gy. This could be impl d in the early
prevent misinformation towards the product, as (2014) strategy house network to support the stage of market introduction when the knowledge about the
well as to minimize the margins so that the initial diffusion the product product among relevant third parties is still very limited due to
product price could be more competitive instead of relying on third parties, |radically new technologies and/or there is an urge to cut down
for example selling the product the margin to make the product price more competitive.
through company's own sales However, once the market is settle and penetrating global
engineers market is the next target, this strategy is no longer effective as
the company might not be able to do everything by themselves.
Thus, Partnership strategy should be considered to follow-up
the market growth
37 |Implement aggressive pricing, advertising, Montaguti et al. [Aggresive Penetrating the market by New strategy. The purpose of this strategy is to make a little
marketing, and sales to draw mass attention (2001) penetration implementing aggressive pricing, [profit through the exploitation of economies of scale. Good
strategy as well as putting large resources |marketing and advertising would increase customers
for advertising, marketing, and awareness and might increase the product adoption. Profit
sales force gained per product might be little but as the volume of the
product sold is large, in the end, the total profit is also large.
Moreover, when more products are sold, the marginal cost is
less, means the profit is increasing
38 |Make the product compatible with existing etal. |Hybr Similar to the Hybridization The description from this literature could be added to the
technologies to enable the product to access a (2001) strategy strategy by Ortt et al. (2013) fi of the original Hybridization strategy to extent the
larger network such as infrastructure, to make the definition
product more familiar to the customers, to
| p uncertainties compared to the
existing technologies, and to increase customers’
perspective towards the product which will
influence their willingness to pay
39 [Spread the information about the i in ietal. |P Establishing a gl New strategy. This strategy could stimulate demand by
advance before the product launch to increase (2001) strategy relationship with potential triggering customers' interest and curiousity towards the
, to elimil i customers by publishing the coming up product which could also help to spread the words
uncertainty, to reduce uncertainties and information about the product in [towards other Additionally, this gives extra
misinformation about the product, and to increase advance before the product launch |time for the customers to observe and evaluate the new
willingness to pay product and its benefits, to then decide whether they are going
to adopt it or not. Moreover, it gives more time for the
to build f: ble re which is important for
the adoption rate
40 (Form marketing alliances to overcome the Montaguti et al. |Partnership Similar to the Partnership strategy | The description from this literature could be added to the
/s lack of and to |(2001) strategy by Schulz (2019) and Olsthoorn definition of the original Partnership strategy to provide better
rapidly commercialize the innovation (2017) definition
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No. From the L y
(Rephrased) Strategies vs Barriers Identified by (New) Strategy Definition Argument
41 (Provide added value that could solve the problems |Hardmanetal. [Market positioning [Similar to the Market positioning |This strategy could be categorized within the previously
that the incumbents failed to fulfill (2013) by Hardman et al. (2014) identified Market positi b iding certain
added value that could distinguish the company/product from
the incumbents which would definitely put the
/product in a certain market position

42 |Initiate the of re either the |Hardi etal. |Lobbying strategy |Similar to the Lobbying strategy by | The description from this literature could be added to the
regulation that support the innovations or (2013) Schulz (2019) and Olsthoorn definition of the original Lobbying strategy to provide better
regulation that discourage the incumbent (2017) definition
technologies

43 breakthrough gy: sell the product |Hardmanetal. |Aggresive Similar to the Aggresive The description from this literature could be added to the
'with competitive price since the beginning, (2013) penetration p ion gy by M i of the original Aggresive penetration strategy to

ing that the is d to strategy et al. (2001) provide better definition
breakthrough and make profits in the near future

44 (Ask for support from the scientific communityto |Hardmanetal. |Partnership Similar to the Partnership strategy | The description from this literature could be added to the
support the development of the new technologies |(2013) strategy by Schulz (2019) and Olsthoorn definition of the original Partnership strategy to provide better
and to ge the existing technol (2017) definition

45 |Develop (light) diversification of products and Kamp (2017) Product variants Similar to the Product variants The description from this literature could be added to the
services as well as extension of the currently strategy strategy by Naor et al. (2015) definition of the original Product variants strategy to provide

ful markets into markets to better definition
increase the size of the market

46 |Continuously looking at new geo-economic market (Kamp (2017) Explore multiple Similar to the Explore multiple The description from this literature could be added to the
opportunities markets niche markets niche strategy by Ortt et [definition of the original Explore multiple markets niche

strategy al. (2013) strategy to provide better definition

47 [Focus the initial selling to lead users to bring Kamp (2017) Lead user niche Similar to the Lead user niche The description from this literature could be added to the
positive infl on /s devel skills strategy strategy by Ortt et al. (2013) definition of the original Lead user niche strategy to provide
and positive word-of-mouth effects to the broader better definition
audience as they act as reference buyers and could
create new market trends

48 (Being the first mover to benefit from the blue Kamp (2017) Blue ocean strategy|Targeting a new market as a first |New strategy. The advantage of this strategy is that it could
ocean strategy and to set the standard of the new mover maximize the opportunities as well as minimize the risk
product-market combination because of no competitition. The implementation of this

strategy should be bined with the impl. ion of
Explore multiple markets niche strategy to identify the market
opportunities. The blue ocean might turn red after some time
as other companies started to imitate the product. Thus, it is
important to stay innovative and differentiate the
product/company position to maintain the market

49 |Being a specialist in a specific niche market to take [Kamp (2017) Market positioning |Similar to the Market positioning |The description from this literature could be added to the
the opportunities to gain hegemonic power in strategy by Hardman et al. (2014) |definition of the original Market positioning strategy to provide
highly ol lies or quasi | markets better definition

50 |Difft iate itself (the ) and its product [Parrish et al. Market positioning |Similar to the Market positioning |The description from this literature could be added to the
with others, for example, by providing specific (2006) strategy by Hardman et al. (2014) |definition of the original Market positioning strategy to provide
services to make the company superior to others better definition
for le by providing good service,
easy product returning procedure, quick lead times,
etc. as well as providing product with better
quality, newer technology, etc.

51 (Offer a specialized product that could meet Parrish et al. Market positioning [Similar to the Market positioning | The description from this literature could be added to the
customers’ needs in certain segments of the (2006) strategy by Hardman et al. (2014) |definition of the original Market positioning strategy to provide
market to make the product appealing better definition

52 |Provide exceptional performances Thomas & Maine [Market positioning |Similar to the Market positioning |This strategy could be categorized within the previously

(2019) strategy by Hardman et al. (2014) ied Market positioni b p ing
exceptional performance could distinguish the
/product from the i which would
put the company/product in a certain market position

53 |Sell the product through company's own sales Thomas & Maine (In-house network |The same as In-house network The description from this literature could be added to the
channels to have better access and to provide (2019) strategy strategy by Hardman et al. (2014) |definition of the original In-house network strategy to provide
better educative information to the customers better definition

54 |Form partnership to shorten the learning curves to [Stringham et al. |[Partnership Similar to the Partnership strategy | The description from this literature could be added to the
reach economies of scale faster (2015) strategy by Schulz (2019) and Olsthoorn definition of the original Partnership strategy to provide better

(2017) definition

55 |Quickly bring product to the market to shorten the [Stringham et al. |Demo, experiment, |Similar to the Demo, experiment, |The important purpose of the implementation of this strategy is|

learning curves to reach economies of scale faster |(2015) and develop niche |and develop niche strategy by Ortt |to not spend too much time, energy, cost, and other resources

strategy et al. (2013) to develop the product in the laboratory to make that one

perfect product. Instead, bring the product to the market
despite its limitation to then see how the market reacted and
learn from it to further develop the product. Thus, the
description from this literature could be added to the definition
of the original Demo, experiment, and develop niche strategy to
provide better definition

56 parts of the infrastructure network so Stringham et al. (Complementary Similar to the C: | Y The of infrastructure is important for the growth of
that other relevant stakeholders could take part in |(2015) hnologi hnologi: services network externalities. When the development of infrastructure

supporting the development of the infrastructure;
providing certain parts of customer experience for
free to overcome the lack of network externalities

products, services
strategy

strategy by Naor et al. (2015)

is expi , giving to other to help to
build the infrastucture could stimulate their willingness to

llab , providing certain facilities that could
improve customer experience for free could also help to boost
the network externalities. Thus, the description from this
literature could be added to the definition of the original
C | y technologi: services gy to
provide better definition
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No. From the L y
(Rephrased) Strategies vs Barriers Identified by (New) Strategy Definition Argument
57 |Providing all patents for free to public domainto [Stringham et al. |Crowd-sourcing Similar as Crowd-sourcing strategy|Opening up the patents for public for free could encourage
encourage other companies to enter the market  |(2015) strategy by Schulz (2019) and Van den Berg |other stakeholders to take part on developing the new
(2017) technology which could help to boost the development pace of
the technology. It would in the end bring many benefits such as
improving the product performance, lower the cost, improve
the production efficiency, etc. Moreover, having more
working on the same technology could help the
to beat the g p of well-
blished existing p (for le, EVs experience
more competition towards ICE vehicle than the other EVs)

58 |Stay innovative to overcome the changing market [Stringham et al. |Technological R&D |Similar to the Technological R&D |The description from this literature could be added to the
and to stay competitive (2015) strategy strategy by Schulz (2019) definition of the original Technological R&D strategy to provide

better definition

59 |Provide excellence service despite being Sonali (2016) Aggresive Similar to the Aggresive Aggresive also means that the company put large resources and|
unprofitable (in the beginning of market penetration p ion investments to provide excellence service eventhough it does
penetration) strategy et al. (2001) not directly bring any profit to the company, knowing that

eventually it would pay off once the network externalities is
build up and adoption rate increasing. Thus, the description
from this literature could be added to the definition of the
original Aggresive penetration strategy to provide better
definition

60 |Enter the market via high-end innovation approach |Sonali (2016) Top niche strategy |The same as Top niche strategy by |-

Ortt et al. (2013)

61 |Create innovative products and services that Sonali (2016) Blue ocean strategy|Similar to the Blue ocean strategy | The description from this literature could be added to the
creating a new demand in the market by Kamp (2017) definition of the original Blue ocean strategy to provide better

definition

62 (Open hil hy by open g the  |Sonali (2016) Crowd-sourcing The same as Crowd-sourcing
patents instead of protecting the intellectual strategy strategy by Schulz (2019) and Van
property den Berg (2017)

63 |Providing massive infrastructure to build network |Sonali (2016) Complementary Similar to the Complementary The description from this literature could be added to the
externalities i hnologies, p services of the original Complementary technologies,

products, services |strategy by Naor et al. (2015) products, services strategy to provide better definition
strategy

64 (Collaborating and building alliances to innovate Sonali (2016) Partnership The same as Partnership strategy |-
better strategy by Schulz (2019) and Olsthoorn

(2017)

65 [Rise fund to finance several improvement on Sonali (2016) Finance sourcing  |Initiating certain actions to bring |New strategy. This strategy is important to overcome financial
bottlenecks that has been hindering company strategy additional financial resources into |issues experienced by the company or the customers. With
expansion such as limited production facilities the company or to support good fi | i the could ly strive

customers in financing the for improvements to gain the market share. At the other hand,
acquisition of the product financial supports for the customers would improve the chance
that they would adopt the new product.

66 [Hire experts to overcome limited high-skilled Sonali (2016) Human resource The same as Human resource -
workers strategy by Schulz

strategy (2019)

67 |Of the production of some of [Sonali (2016) Partnership Similar to the Par hi The from this literature could be added to the
the product, collaboration with the right partners, strategy by Schulz (2019) and Olsthoorn definition of the original Partnership strategy to provide better
and bined it with providing Y (2017) definition
for the business partners

68 |Market i gy: impl; Sonali (2016) Aggresive Similar to the Aggresive The description from this literature could be added to the
aggressive marketing such as offering different i p ion by M i [definition of the original Aggresive penetration strategy to
pricing, i ing the pre ional i strategy et al. (2001) provide better definition
and increasing the distribution networks to

unprofitable busil despite 's
market expansion

69 (Product development strategy: develop new Sonali (2016) Product variants The same as Product variants -
products in the existing markets strategy strategy by Naor et al. (2015)

70 |Market development strategy: focus the business [Sonali (2016) Explore multiple Similar to the Explore multiple The description from this literature could be added to the
development of existing products in the new markets niche markets niche strategy by Ortt et [definition of the original Explore multiple markets niche
market strategy al. (2013) strategy to provide better definition

71 |Market/product diversification strategy: focusing |Sonali (2016) Blue ocean gy|Similar to the Blue ocean strategy |This strategy could be categorized as blue ocean strategy as it
the business development on the new product and by Kamp (2017) has the same purpose: aiming at new markets
new market to create brand awareness and good
brand image

72 |Put more R&D into expensive major components to|Sonali (2016) Technological R&D |Similar to the Technological R&D |The description from this literature could be added to the
reduce cost and increase profit strategy strategy by Schulz (2019) definition of the original Technological R&D strategy to provide

better definition

73 |Offer an exclusive marketing and sales plan for Sonali (2016) Market positioning |Similar to the Market positioning |The description from this literature could be added to the

new amazing products that could solve certain
problems in certain markets. For example, by
offering Tesla's Powerwall to the developing
countries to overcome power outage problem

strategy by Hardman et al. (2014)

definition of the original Market positioning strategy to provide
better definition

155



Appendix B. Arguments on Links Between a
Barrier and Strategies ldentified by the
Author

In this Appendix aimed to complement Section 5.1. However, due to the limited time of the
research, the author only provides written supportive arguments of the identified links between
a barrier and possible strategies. The same approach and way of thinking are used to analyze
the rest of the barriers and strategies to identify the links.

Barrier: Product availability, performance and quality is lacking due to the lack of
knowledge and awareness of technology.
Innovator’s lack of knowledge and awareness of technology influences its capability in
delivering the product with sufficient performance and quality. It leads to customers hesitant
to adopt the product as it does not meet their expectation. At the other hand, when the customers
have a lack of knowledge and awareness of technology, their willingness to adopt the product
is lower as they perceive the product differently due to their inability to see the benefits and
values of the product. Possible strategies to overcome this barrier:

e Demo, experiment, and develop niche strategy
Quickly bringing/demonstrating the product to the market let the innovators go through an
additional iteration to evaluate their product while preparing it for the demonstration.
Moreover, it gives the innovators an extra time to develop the product further while the market
is already aware of the product, as well as to receive useful feedbacks from the market in
advance. This feedback could help to shape the further development of the product.
Furthermore, product demo brings benefits to the potential customers as they could experience
the product as well as get the right information about the product from the innovators
themselves. This increases customers’ knowledge and awareness towards the product which
may lead to higher willingness to adopt the product.

e Redesign niche strategy
Customers often hesitate to adopt a product that using unfamiliar technologies or
underdeveloped product as it might create hassles for them. Moreover, when the innovators
have limited knowledge about the technologies needed for the product, the development of the
product might be stagnant. Thus, it is advised to redesign the product to fit the current state of
the knowledge so that the product could be developed properly, and the customers are familiar
with it as well as willing to adopt and use it.

e Hybridization or adaptor niche strategy
When the company has a lack of knowledge of the new technologies to develop the new product
further, making a hybrid product could be considered as the new product could still take the
advantages of the old technologies as well as its existing complementary products and services.
It also helps to bridge the transition between the old and new product, to give more time for
the customers to absorb the new technologies.

e Educate niche strategy
The innovators need to educate themselves to develop the product further, for example by
attending courses or workshops about the required technologies so that the product
development is not hindered by the lack of knowledge of the innovators. Moreover, when the
product performance and quality is perceived lacking by the customers due to customers’ lack
of knowledge, the innovators could educate the customers to raise their knowledge and
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awareness about the new product, its technologies, and its benefits, for example by providing
educational advertisements.

e Geography
Customers’ demands and needs as well as knowledge about the technology vary between
different areas. Moreover, making the product available in different locations might need
different level of efforts. Therefore, focusing the market penetration at other geographic
locations might circumvent this barrier.

e Technological R&D strategy
Putting extra effort in research and development could help the innovators to find better
technologies alternatives for the product.

e Human resource management strategy
When there is a lack of knowledge in a company that hinder the development of the product,
the company could consider hiring more experts or interns to improve the company’s internal
knowledge and to give a new eye on the problems. Moreover, having more experts working
together could make the goals achievable in a shorter period.

e Internal knowledge sharing strategy
This strategy could be implemented in addition to the Human resource management strategy.
Having more experts to work together could help the company to develop the product further,
however, making sure that the new experts share their expertise to their colleagues could boost
their productivity and efficiency even further.

e Partnership strategy
As the company have a lack of knowledge of the technologies, the partnership strategy could
be implemented by working together with other companies that have the necessary knowledges
to overcome the limited product’s performance and quality. It could be done, for example, by
collaborating with the competitors to work together on an expensive R&D and then use the
results of the R&D for mutual benefits, or by collaborating with the providers of
complementary products and services that could overcome the product limitation.

e Influencer strategy
Empower influencers is a good way to educate the customers by increasing their awareness
and knowledge. It also helps to minimize customers’ misconception about the product and its
technologies. In the end, it could help to increase customers’ adoption rate

e Crowdsourcing strategy
Crowdsourcing the technologies development such as by opening the patents for public for free
could encourage other stakeholders to take part on developing the new technology which could
enhance the creative process, improve the productivity, and boost the technology development
pace. Moreover, the company could choose the best result out of many developers which might
deliver unexpected solutions.

e Corporate restructuring strategy
Combining multiple companies means combining their resources to reach the same goals.
Thus, it means more experts and human resources are on board to improve the current limited
knowledge.

e Network building strategy
Meeting new people could open many new opportunities which might be valuable for the
company. For example, by extending its network the company might come across some new
experts who have better knowledge on the technologies.

e Complementary technologies, products, and services strategy
When knowledge of the technology is limited that limit the product quality and performance,
the company could consider using other technologies, products, and services that could lessen
the negative impacts of the product limitation to support the operation of the product.
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e Pre-announcing strategy
Pre-announcing the product release help to increase customers awareness and curiosity about
the products. However, to make sure that the customers have the right knowledge about the
product, this strategy should be combined with other strategies such as Demo, experiment, and
develop niche strategy, Educate niche strategy, and Influencer strategy.
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Appendix C. Supportive Institutions in
Indonesia

This appendix complements Chapter 6 by providing more explanation about EV-related
institutions in Indonesia.

C.1. National Master Plan for Industry (RIPIN) 2015 — 2035

RIPIN is set by Government Regulation No. 14/2015 as a guideline for the government and
industry players in planning and developing the industries in Indonesia (Kementrian
Perindustrian, 2015). This document highlights that vehicle industry including EVs is one of
Indonesia’s ten priority industries as it deemed to be important to support Indonesia’s economic
growth. Three development stages were set in this document to guide the EVs industry, as
indicated by Table 59.

Table 59 Three major development stages for EV industry as set by Indonesia’s National Master Plan for Industry 2015 —
2035, extracted from (Mahalana & Yang, 2021)

Phase and Goal Automotive industry development

Automotive parts (Regulate automotive parts and attract
investment for automotive parts manufacturers, increase
local content requirement, and enhance capacity to produce

2015 - 2019 (first stage) automotive parts)

Enhance human resources
capacity and increase adoption
of technology

Conventional engines and electric motors (Encourage further
development of manufacturing for both domestic market and
exporting)

Power trains (develop more precise and efficient power trains)
Heavy equipment

2020 - 2024 (second stage)
Achieve competitiveness and

environmental awareness
through the enhancement of
industrial structure, technology

Engines (Encourage development of electric motors and fuel
cells)

Power trains (develop more precise and efficient power trains)

adoption, and enhanced human
resources capacity

2025 - 2035 (third stage)
Build a strong industry with a
robust structure that is highly
competitive globally and based
on innovation and technology

Engines (further development from second stage)

C.2. National Energy Plan (RUEN)
RUEN provides energy-related guidance for Indonesia’s national and sub-national level to
achieve energy self-sufficiency, energy security, and to support sustainable energy
development. Several EVs-related guidance set by RUEN is elaborated by Mahalana & Yang
(2021) as follows:

- Indonesia aimed for the uptake of 2,200 EVs by 2025

- Indonesia is to prepare and implement fiscal policies to support EVs production and

adoption in 2016 - 2019
- Indonesia is to design and implement carbon tax policy on fossil fuels in 2017 —2019
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- Indonesia is to set fuel economy standard for EVs 2017 - 2019

C.3. Presidential Regulation No.55/2019 on Battery Electric Vehicles and Its Derivatives
This regulation marks Indonesia’s commitment in boosting EVs development in Indonesia by
appointing a coordination team consist of various ministries as explained in Section 6.1., setting
an ambitious goal to produce an increasing share of EVs locally, providing fiscal and non-fiscal
incentives (see Figure 26), and deploying more charging infrastructure in the coming years.

Fiscal incentives Non-fiscal incentives

¢ Import duty incentives for e Exceptions for limitations on
Completely Knock Down road usage
(CKD) and Incompletely * Rights for production of
Knock Down (IKD) EVs EV-related technology and

¢ Tax incentives based on products whose license/
emissions and engine patents are held by the
capacity of the EVs central/regional government

e Tax incentives and tax
holidays for imports of
materials and machinery for
EVs

¢ |ncentives for research &
development

¢ |ncentives for certification of
human resources within the
EV battery industry

¢ Incentives for certification
of EVs, EV batteries and EV-
related products

Figure 26 Summary of Fiscal and Non-Fiscal Incentives Offered by Presidential Regulation No. 55/2019 for BEV, extracted
from (KPMG Indonesia, 2021)

In 2020, Kemenperin released two regulations to support the Presidential mandate on EV
acceleration program to provide guidance on strategies, policies, and programs to the
automotive industry stakeholders. The regulations are: (1) Regulation of the Minister of
Industry No. 27/2020 which regulates EV specifications, roadmaps development, and the
provisions for calculation of its domestic component levels and (2) Regulations Minister of
Industry Number 28/2020 which regulates the scheme for EV imports to gradually increase the
domestic component levels until 2030. Additionally, this regulation specifies the definition of
Completely Knock Down (CKD), Incompletely Knock Down (IKD), and part-by-part
importation. With these regulations, Kemenperin targeted to produce 750,000 EVs by 2030
locally (Kemenperin, 2021a).

Furthermore, Ministry of Energy and Mineral Resources aimed to have 400,000 EVs running
on Indonesia’s roads by 2025 (Putri, 2022b). To meet this target, the government agencies are
expected to adopt 65,000 EVs by 2025 and up to 130,000 EVs in 2030 (Iskandarsjah, 2021)
and Indonesia planned to stop the selling of new fossil-fueled cars starting 2050 (CNN
Indonesia, 2021b; Mardika, 2021).
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C.4. Incentives for EV Customers
Table 60 Passenger vehicle taxes in Indonesia, data extracted from (Chen et al., 2022; Mahalana & Yang, 2021)

Tax Tariff
Taxes (% of the vehicle Regulated by
purchase price)
One-time paid |Value-added tax (VAT) 10% Central government: MoF
Luxury tax up to 125% Central government: MoF
Circulation tax 1% - 2% Provincial governments
Transfer tax Max. 20% (new),
1% (used cars) Provincial governments
Use-phase Road traffic accident contribution | USD 2.4 per year |Central government: MoF

Table 60 gives a general overview of vehicle taxes need to be paid on top of the vehicle’s off
the road price in Indonesia. However, in 2019, the government released the Government
Regulation No. 73/2019, to provide purchase incentives for EVs by reducing EVs’ luxury tax.
Vehicle luxury tax that was previously defined based on vehicle type and engine displacement,
was changed by defining it based on the vehicle type and CO; emissions, as indicated by Table
61. This regulation has been enforced since October 2021. Additionally, Jakarta provincial
government provides 0% transfer tax for EV that is regulated by Governor Regulation No.
3/2020 (Chen et al., 2022; Mahalana & Yang, 2021), while West Java provincial government
enforce 10% transfer tax for EV as regulated by Regional Regulation No. 9/2019 (Kemenperin,
2021b).

Table 61 Luxury tax rate enforced in Indonesia starting October 2021, extracted from (Mahalana & Yang, 2021). Note:
LCGC is car priced under IDR 95 million (around USD 6,500) with fuel economy of at least 20km/L and engine smaller

than 1500cc.
Tax tariff based on engine capacity (cc)

co,* 1500 (incl.) 3000 (incl.) Above 4000
Category (9/km) to 3000 to 4000 (Super car)

<150 15% 40%
150 - 200 20% 50%
PV (<10 seats)
200 - 250 25% 60% 950
%
>250 40% 70%
<200 15% 25%
PV (10 incl. to 15 seats)
=200 20% 30%
Low Cost Green Car (LCGC) <120 3% - - -
<100 2% 20% -
Full hybrid 100 - 125 5% 25% -
125 - 150 8% 30% -
Incenti
ive <100 8% 20% -
Program
Mild Hybrid 100 - 125 10% 25% -
125 - 150 12% 30% -
Flexy Engine (E100/B100) - 8% -
PHEV, BEV, FCEV <100 0% (15%**)

* Equivalent fuel economy targets (km/l) for gasoline and diesel vehicles, also specified in the regulation, are not presented in this table

** If the production of the vehicles does not meet the minimum local content requirement (e.g. imported EVs)

Despite their advantages, these new regulations are deemed to be insufficient to encourage EVs
adoption and to reduce emissions, as argued by Chen et al. (2022) and Mahalana & Yang (2021)
respectively. In their research, Chen et al. compared the six-year vehicle ownership cost of
1.8L Gasoline Corolla, 1.8L Hybrid Corolla, and 40kWh BEV Leaf as the representatives of
three different vehicle types. As shown by Figure 27, despite the implementation of the new
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regulations, the BEV still has not reach the cost parity with its competitors (Chen et al., 2022).
Moreover, Mahalana & Yang (2021) argued that defining the tax rates based on too wide CO>
bands do not provide enough incentives for the EV producers to improve the efficiency of
passenger cars.

50,000

Base price M Road accident fund

m VAT M Circulation tax
Luxury tax M Fuel/electricity

Transfer tax
40,000

New luxury

tax rate after
October 1, 2021
-
Use phase tax I_ - -

20,000 - -
]

30,000

Consumer ownership cost (in USD)

10,000

1.8-L Gasoline 1.8-L Hybrid 40-kWh
Corolla Corolla BEV Leaf

Figure 27 Comparison of six year vehicle ownership cost of three different vehicle types in Indonesia, before and after the
luxury tax incentive program (Chen et al., 2022)

Other incentives are promoted by Bank Indonesia by providing 0% down payment and lower
interest rates for the financing of new EVs since Oct 2020, as regulated by Bank Indonesia
Regulation No. 22/13/PBI/2020 (Kemenperin, 2021b; Maskur, 2020). However, there is no
source quantify specifically the mentioned lower interest rates. Additionally, PLN offers
discounted price for house’s power upgrade to enable the operation of home charging unit, as
well as 30% electricity tariff discount for home charging from 22.00 until 05.00 (Kemenperin,
2021b; Purnama, 2022).

C.5. Incentives for EVs Industries in Indonesia

To support the development of EVs ecosystem in Indonesia, in 2020 the Ministry of Industry
released the Minister of Industry Regulation No. 27/2020 that was designed to regulate the
specification of BEV, development road map of Indonesia’s BEV industry, and the detailed
requirements to calculate BEV’s local manufacturing content (Mahalana & Yang, 2021).

In February 2022, the Ministry of Finance Regulation No. PMK-13/PMK.010/2022 was
designed to regulate the stipulation of goods classification system and imposition of import
duty tariff on imported goods. This regulation provides free import duty for Incompletely
Knocked Down (IKD) BEV which then will be assembled domestically. The purpose of this
regulation is to support the development of EV industries in Indonesia, as well as to reduce
EVs production costs and to make them more affordable (D. Kurniawan, 2022; Putri, 2022c).
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Table 62 The amount and duration of tax holiday offered for pioneer industries who put new investments in Indonesia

Investment value Tax holiday Tax holiday duration

[IDR billion] [%] [years]
100 - 500 50 5
500 - 1,000 100 5
1,000 - 5,000 100 7
5,000 - 15,000 100 10
15,000 - 30,000 100 15
> 30,000 100 20

Moreover, Indonesia also implemented “Tax Holiday” to provide incentives for pioneer
industries or manufacturers to invest in Indonesia, which is regulated by Regulation No.
130/PMK.010/2020 under the Ministry of Finance (JDIH BPK RI, 2020) and Regulation No.
1/2019 under the Indonesia Investment Coordinating Board (JDIH BPK RI, 2019). These
regulations offer up to 100% deduction on corporate income tax on income from main business
activity. The amount and duration of tax holiday vary depends on the investment value, as
indicated in Table 62. Furthermore, Table 63 shows the specification on pioneer industries
eligible for the tax holiday.

Table 63 Pioneer industries illegible for the tax holiday (Mahalana & Yang, 2021)

Indonesia
Standard Industrial
Classification (KBLI) Type of Production

Manufacturing of electric vehicles with 4 wheels or more that integrate

29100 the battery and electric motor
Manufacturing of battery for electric vehicles with 4 wheels or more

Manufacturing of electric motor for electric vehicles with 4 wheels or
more

Manufacturing of flexy engine compatible with 100% biodiesel for electric
vehicles with 4 wheels or more

29300 ) . ) )
Manufacturing of a minimum of 2 main components for the engine of

a motor vehicle with four wheels or more (i.e, piston, cylinder head,
cylinder block, camshaft, crankshaft, and connecting rod, that is
integrated with manufacturing of electric vehicles with 4 wheels or more

Manufacturing of electric power control units (PCU) for electric vehicles
with 4 wheels or more

Manufacturing of battery for 2-wheeled or 3-wheeled electric motor
vehicle

Manufacturing of electric motor for 4-wheeled or 3-wheeled electric

S0S12 motor vehicle

Manufacturing of electric power control unit (PCU) for 4-wheeled or
3-wheeled electric motor vehicle

Additionally, the government also provide tax allowance of 30% taxable income deduction, as
regulated by Government Regulations No. 18/2015 and Investment Coordinating Board
Regulation No. 13/2017, which is offered to the new investors after their tax holiday period
(BKPM, 2018). Lastly, supertax deduction incentives are offered for R&D activities, as
regulated by Minister of Finance Regulation (PMK) No. 153 of 2020 and Government
Regulation No. 45/2019 (Adelayanti, 2020; Kemenperin, 2021b).

Lastly, as Indonesia has around 22% of global nickel reserves (Statista, 2022), starting Jan 1,
2020, Indonesia banned the export of nickel ore to prevent the depletion of its nickel ore
reserves and to encourage the development of domestic processing facilities and nickel-based
batteries supply chains (Foster, 2022; Riyanto et al., 2020).
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C.6. EV Infrastructure-related Policies

To support the development of EV charging infrastructure, PLN established the so called
“sharing economy model” by offering several business models namely ROSO (retail, own, self-
operated), ROPO (retail, own, privately operated), RPOO (retail, privately owned & operated),
RLSO (retail, lease, self-operated), and RLPO (retail, lease, privately operated), while PLN
supplies and sells the electricity as well as the information and communication technology
platform to its partners. Under this sharing economic model, PLN sells the electricity at bulk
price of IDR 714/kWh (EUR 0.05/kWh) to its partners while the partners are allowed to sell it
to the EV charging users at maximum price of IDR 2,466/kWh (EUR 0.16/kWh based on June
2022 rate) (Kementrian ESDM, 2021; Ruang Energi, 2021)
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