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Abstract: The development of a new energy vehicle industry is considered a sustainable approach
to solving the global energy crisis and the problem of environmental pollution. The sales of new
energy vehicles in China are the highest in the world, and China’s new energy vehicle enterprises
have played an important role in this. The business model, as a method for enterprises to achieve
their strategic goals, utilizes resource advantages to deliver value to consumers, and is affected
by enterprises’ ownership, competitive strategy, and resources. Based on the resource-based view
(RBV) theory, the article uses a mixed quantitative and qualitative methodology, selects 30 vehicle
enterprises from the mainstream market, and takes product value, suppliers, dealers and external
relations, research capabilities, shareholders, and profitability as potential explanatory elements to
analyze business model differentiation between different ownership categories. The article explores
the reasons for the differences in business models between different ownership classes through case
studies and data comparisons. It examines the characteristics and types of business model based on
resources and competitive strategy. This study suggests that the ownership of enterprises plays a
decisive role in strategic choices and resource acquisition and has a differential impact on the business
model in resources and revenue dimensions. A business model represents the result of the interaction
between competitive strategy and historical resources, which in turn demonstrates that ownership
determines business model.
Keywords: new energy vehicle enterprises; ownership; business model; strategy; resources

1. Introduction
Rapid global economic growth has led to an increasing concern for energy security and sustainable
development. The transport sector accounts for about a quarter (23%) of global energy-related
greenhouse gas (GHG) emissions [1]. China’s energy demand is growing rapidly. China’s imports of
oil have increased nearly 2% each year, and the country has overtaken the United States as the largest
importer of crude oil since 2015 [2]. In addition to the energy crisis, the problem of carbon dioxide
emission caused by vehicles has become more severe. According to a survey by the Intergovernmental
Panel on Climate Change (IPCC), 14% of GHG emissions come from transportation. Almost 95% of
petroleum fuels, mainly gasoline and diesel, are used for transportation globally [3], and the atmosphere
is suffering from the increasing number of vehicles. At the end of 2016, global car ownership had
reached 194 million, an increase of 113% since 2010 [4]. China ranks first in the world for carbon
dioxide emissions, which are roughly 30% [5].
In order to deal with the severe challenges from the environment and energy issues, China, as the
world’s largest vehicle producer and consumer, began in 2009 to develop a new energy vehicle industry.
By improving energy efficiency and reducing environmental pollution, the Chinese government aims
to contribute to an economically sustainable development. The Chinese government has included
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the new energy vehicle industry as one of the seven emerging industries in the 12th five-year plan, to
achieve a green, scientific and sustainable low-carbon economy.
Since 2001, China’s central government has promulgated a number of policies to promote the
development of the new energy vehicle industry. These policies cover various aspects of strategy
and investment, subsidies, tax and incentives, regulations and standards, etc., and they have jointly
accelerated industrial development. With the encouragement of policies and the effort of enterprises,
China has become the world’s largest electric vehicle market since 2015, reaching more than 100,000 units
of exports in the global market [6], maintaining a continuous high-speed growth. According to the
market data, total sales in 2017 reached 777,000, up 53.3% over the same period of the previous year [7].
Despite many notable achievements, China’s new energy vehicle industry still faces some
challenges: high prices, short mileage, inadequate driving experience, and a weak charging
infrastructure compared with traditional vehicles. In the future, with the planned cancellation of the
subsidy policy for new energy vehicles in 2020, the policy-driven market is gradually disappearing. At
the same time, the long-term and high-input characteristics of technology will slow down the progress
of commercialization, which will bring fresh challenges for the new energy vehicle industry. As an
effective means to promote commercialization, the business model plays an increasingly important
role in the operation of new energy vehicles. Under the same technical conditions, exploring different
business models could help to promote the market.
The business models in China’s new energy vehicle industry have contributed to many practical
results. According to research, China’s new energy vehicle industry is divided into four stages: market
germination (2001–2008), market launch (2009–2012), market acceleration (2013–2015), and market
deepening (2016–present). In the first stage, new energy vehicle enterprises explored the market but
did not form a competitive market. The business model is a demonstration of large-scale event projects.
For example, Chery, Changan, FAW Group, BAIC Foton, Shanghai Volkswagen, Jinghua Bus and
Dongfeng Motor provided 500 energy-saving and new energy vehicles for the Beijing Olympic Games.
In the startup phase, new energy vehicle enterprises adopted cost leadership strategies to complete the
“Ten Cities and Thousand Vehicles” demonstration project, producing at lower cost and promoting a
large number of public transportation vehicles. At the end of 2012, 27,432 vehicles were produced, of
which 23,032 were promoted in the public sector in 25 demonstration cities. During the acceleration
stage, models such as Hangzhou Micro-Bus, Potevio Mode, and Hefei Targeted Purchase emerged.
Whereas most enterprises focused on the low-end market, some enterprises that have foundations in
the public sector adopted a differentiated strategy. For example, SAIC Group’s EVCARD uses high-end
models to improve consumer travel services. In the deepening stage, new energy vehicle technology
has developed rapidly, charging infrastructure construction has gradually improved, and innovative
business models have gained more support in the private purchase field. The strategy of new energy
vehicle enterprises is diversified. State-owned enterprises such as Dongfeng and Changan mainly
market low-cost and low-end models. Private enterprises represented by BYD use the advantages of
battery technology to select mid- to high-end market routes [8].
The emergence of new business models has received much attention from the academic community.
Scholars have studied the elements of business models and the bases for business model innovation.
The business model links combinations of assets to value creation [9]. The ultimate success of each
enterprise depends not on its ability to make the most of just one or two assets, but on its skill in
optimizing all assets that make up its business model.
In fact, firms must acquire resources concomitantly to the implementation of a new business
model [10]. According to the classical resource-based view (RBV) theory, firms are fundamentally
heterogeneous regarding their resources and internal competencies [11]. The heterogeneous resources
of a firm contribute to its strengths and weaknesses [12]. To secure sustainable competitiveness, a firm’s
resources must have four attributes: value, rareness, imperfect imitability, and substitutability. Firm
resources can be imperfectly imitable for one, or a combination of three reasons: history-dependent,
causally ambiguous, and socially complex [11]. The resource-based view theory explains that the
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firms that are acquiring and exploiting certain resources depend upon their position in time and space.
Because each firm’s history is unique, their resources are imperfectly imitable. In China, state-owned
enterprises (SOEs) are more dependent on historical resources than other ownership enterprises. Most
resources are in the hands of SOEs because externalities will affect the allocation and efficiency of
resources [13].
Recently, the increasing influence of China’s SOEs at home and abroad has caused heated
discussions about the ownership of these enterprises. China is the second largest economy in the
world, and SOEs have contributed substantially. According to Szamosszegi and Kyle’s report, SOEs
and state-owned holding enterprises account for more than 40% of GDP in secondary and tertiary
industries. In other important pillar industries, SOEs are still major players [14]. With the reform of
China’s state-owned system and the transformation of its economic structure, the business models of
state-owned enterprises and other ownership categories will have a big impact on industry dynamics
and competition.
Business model choices and how they evolve are usually researched from different perspectives.
However, the research seldom relates to the factors that affect the heterogeneity of business models,
especially in relation to China’s new energy vehicle enterprises. Barquet et al. analyzed five factors
influencing business model heterogeneity from the perspective of sustainability: apply design for
environment, identify economic value, promote behavioral change, act towards social well-being, and
innovate at different levels [15]. The present article highlights how business models differ depending
on ownership of resources. We address this topic by exploring the following question: Does ownership
determine the business model? Based on a qualitative analysis of 30 enterprises in China’s new
energy vehicle (NEV) industry, we aim to establish the main determinants of business model choices
and to present an overview that integrates the main types of business model into the new energy
vehicle industry.
Section 2 reviews the business model literature and analyses how resources and strategy influence
it. Data and methods are presented in Section 3. Section 4 first uses quantitative analysis to show
that ownership has a differential impact on business models. Then, according to visible resources
and strategic positioning, we construct a classification framework of China’s new energy enterprises.
Heterogeneous resources and market positioning strategy appear to be key variables to split the sample
of enterprises into four clusters. The differential impact of resources and strategies on business models
is analyzed. Finally, the reasons for this differentiation, that is, the influence of ownership on resources
and strategies, are discussed in depth. Thus the dynamic transitioning of business models are shown
in the end. New challenges from ownership will also be discussed in Section 5. Section 6 presents
the conclusions.
2. Literature Review
2.1. What is a Business Model?
A company’s business model has been argued to be the most important factor in its success or
failure in the marketplace—more so than other factors [11]. The analysis of business models as a
process model first gained significance with the development of advanced technology in e-business [16].
Konczal regarded the business model as a management tool, which can be understood as an operative
activity for system modelling [17]. With more strategy research, the business model has been seen
not only an operative plan but also as a helpful visualization of the organization in order to support
decision-making in organizational management [18,19]. A business model defines static characteristics
as well as dynamic ones. The dynamic characteristics of the business model involve the business
model design of startup enterprises and the business model innovation of incumbents [20].
From the perspective of the static definition, the business model is commonly described as strategy
choice, resource accumulation and value creation. Firstly, Richardson describes a business model as
“the conceptual and architectural implementation of a business strategy and as the foundation for
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the implementation of business processes” [21]. In terms of strategy execution, the business model
provides an analytical framework including some critical dimensions for the company’s competitive
advantages [22]. Richardson proposed three dimensions: value proposition, value creation, and value
capture. Value proposition concerns the offering and customer segmentation [21]. Value creation deals
with resources, the value chain, structures, and processes. Value capture includes the cost structure and
revenue model [23]. To some extent, the business model emphasizes a company’s strategic competition
and reflects on the network.
In addition, materials and resources are frequently cited as important aspects of a company in
the business model literature [24,25]. Identifying and leveraging organizational assets are the most
important elements in building a successful business for the new economy [26]. In aggregate, assets are
the input factors of a business model [27], no matter which field. The special combination of enterprises’
assets constitutes the core of a firm’s business model, which ultimately increases its economic value
and promotes the success of the company [25]. Based on the resource theory, each business model
is considered to have its own set of development logic [28]. This set of logic is consistent with the
required resources. Business models are made up of asset portfolios in which the components interact,
but that does not mean traditional assets alone—physical assets and financial capital are also included.
Further included are a diverse set of intangibles such as relationship, intellectual property, leadership
and so on.
The value area is concerned with general structure of value creation and useful topology of
partners [29]. The business model refers to the conceptual logic of how the firm creates and appropriates
economic value [30]. Focused on the value capture process, this logic explains how enterprises deliver
value to consumers [31].
Besides business models in general, many researches highlight innovative business models,
especially sustainable business models, e.g., the circular business model (CBM). Compared to linear
business models, the circular business model concerns the rationale of how an organization creates,
delivers, and captures value with and within closed material loops [14]. In CBMs, business should
be conducted in a sustainable manner that provides, in addition to economic gains, measurable
environmental and/or social value [32,33]. The research on CBMs is actually a development and
extension of industrial servitization research [26] and assumes a fixed boundary. Although resource
loops are relatively closed in China’s automobile industries, the new energy vehicle enterprises have
sought help from global markets, breaking through China’s industrial boundaries and even crossing
into other industries. Therefore, this article does not refer to CBMs, and only concentrates at the
level of enterprises. At this level, the business model is a conceptualization of how organizations use
resources that create, deliver, and capture value for its customers or its partners, and thus realizes their
strategic goals.
2.2. Business Model Based on RBV
The resource-based view theory is useful in analyzing an emerging industry that relies primarily
on a combination of basic resources because there are few products or services and unclear market
positioning at the beginning of development [34]. Garnsey et al. believe that the RBV theory is
designed to link business models with resource acquisition and distribution [35]. Korsaa and Røge
Jensen divide assets into five core categories: physical, financial, employee and supplier, customer, and
organization [12]. This framework makes it possible to identify and classify all sources of value within
these five categories.
There are several connections between the business model and RBV theory. The first school of
thought suggests that a business model links a combination of assets to value creation [12]. The value
of the business model improves as the bundle of resources and capabilities paralleling both conceptions
to competitive advantage increase. Equally Schweizer considered the RBV theory the underlying
foundation for business models, necessary to identify and develop resources and capabilities which are
crucial to sustainable competitive advantage [36]. However, every company has generic resources that
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do not create competitive differentiation [37]. Business models integrate resources which highlight
their capabilities and create value. The second school of thought is that a business model is a part of a
resource, referring particularly to intellectual resources [38]. Like technology, the business model, as
one part of the intellectual property, provides a series of activities for servicing a segmented market, so
as to form an alternative competitive capability [39].
Overall, resources are the basis of sustainable development, not parallel with the evolution of
business model. Meanwhile, resources are the source of capabilities [40]. Through integrating resources
to harness capacity and opportunity, a business model builds an architecture to depict its core logic
and maintain a competitive advantage. Thus, we propose the first hypothesis.
Hypotheses 1 (H1): Business model differentiation is determined by different resources.
2.3. Business Model and Strategy
Strategy and the business model, though related, are different concepts: a business model is the
direct result of strategy but not the strategy itself [41]. As mentioned earlier, many scholars have
studied the impact of strategy on business models [42–44]. As above, the strategic aspect defines the
business model as an architectural implementation of a business strategy. The strategy is required to
establish an advantage over competitors, but the business model is designed to study competitive
advantages in order to bridge the gap between strategy and execution. It also provides support
for value propositions and turns the advantages of strategy into sustained excess profits, thereby
enhancing the company’s performance.
The substantive difference between strategy and a business model arises when execution calls for
modification of a business model (changes in policies and/or assets and/or governance) when particular
contingencies arise. In such cases, strategy and the business model no longer coincide, regardless of
whether the business model change is substantial or minor. Strategy achieves the goal through one or
several business models, but the elements of the business model will be laid out around the strategic
goal. Then, only one business model will be selected. The respective concepts of strategy and the
business model are complementary, however, not substitutes.
When a business model is applied to industry, there is a clear difference between the strategy
and the business model. The business model, as a source of value, can help explain why some
firms outperform others. Strategy involves a vision, and a company’s policy on the environment or
competition can suggest which direction strategy will go in the future [45]. Fundamental decisions
are made about medium and long-term objectives and activities of a company. Because competitors
can acquire the same economic input from the region, competitive advantage in the new paradigm
lies in taking control of the business model and intelligently facilitating suppliers to link up together
to accommodate that model. Therefore, the difference between business model and strategy at the
industry level is reflected in the competitive advantage, and the consistency between the business
model and strategy will be not the same. Based on a review of the relationship between strategy and
business models, this article proposes a second research hypothesis, set out below.
Hypotheses 2 (H2): The business model is driven by different strategies.
Hypotheses 1 and 2 underline the fact that enterprises target different resources and strategies
through business models to ensure their sustainable development. The business model links resources
and values, and gains support from different ownership constellations of enterprises. On the one
hand, shareholders define the type of ownership; on the other hand, the shareholders determine
the enterprise strategy. Therefore, different ownership forms different strategies, which determine
the method and size of resource acquisition. This paper further explores the underlying factors that
affect resource acquisition and strategic decision-making, that is, ownership. Therefore, we look for
differences in resources and strategy among state-owned enterprises, private enterprises (PEs), and
joint ventures (JVs). The following hypotheses are put forward.
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Hypotheses 3 (H3): Different ownership forms determine resources.
Hypotheses 4 (H4): Different ownership forms determine strategies.
The business model is based on the RBV theory, an important method of achieving strategic goals.
The business model is an explicit reflection of strategy. Strategic decisions are made by shareholders
and influence the displayed business model. The strategic positioning and resources can be expressed
through the business model. The final hypothesis discusses the impact of enterprise ownership
on business models. The ownership of the entire vehicle enterprise directly determines the nature
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Table 1. Sample description.

Enterprise

Ownership

Market Share

BYD
BAIC

PE
SOE

27.4%
13.66%

New Production
Qualification
YES
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Table 1. Sample description.
Enterprise

Ownership

Market Share

New Production Qualification

BYD

PE

27.4%

BAIC

SOE

13.66%

ZOTYE

PE

10.63%

SAIC

SOE

7.04%

DF

SOE

6.84%

ZD

PE

5.78%

YES

JAC

SOE

5.23%

YES

GEELY

PE

4.89%

CHERY

SOE

4.85%

JMC

SOE

4.44%

KANDI

PE

2.89%

CHANGAN

SOE

1.8%

LIFAN

PE

1.24%

GAC

SOE

1.04%

JINKANG

PE

0.92%

DENZA

JV

0.58%

FAW

SOE

—

BRILLIANCE

SOE

—

YUDO

SOE

—

HUATAI

PE

—

HOZON

PE

—

YES

CH AUTO

PE

—

YES

GREAT WALL

PE

—

SD

PE

—

YES

WANXIANG

PE

—

YES

GREEN WHEEL

PE

—

YES

SOUEAST

JV

—

NEVS

JV

—

YES

CHANGJIANG

JV

—

YES

MINAN

JV

—

YES

YES

YES

YES

YES

3.2. Data Collection
In this article, financial data and information are taken from the annual reports of enterprises in
2016 and related official news websites. Business model characteristics are represented by business
model elements. Taking resources into account, the article limits itself to a few main components to
maintain a certain simplicity [25]. These are value (product value), customer (channel to customer),
supply relation (suppliers), a model of financing its business (revenue), and certain organization
resources (shareholder, human, asset, research institution, patent) [47]. In this article, product value is
reflected by the average unit price of a product, i.e., the ratio of main business revenue to total sales of
an enterprise. Dealers are the channel via which consumers purchase products. The 4S dealer numbers
reflect their market size. Supplier metrics are applied by the number of suppliers and corresponding
partners. Research and development capabilities are characterized by research and development
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funding, researchers, and patents. The shareholder dimension is expressed in terms of the number
of shareholders of an enterprise. Revenue comes from every company’s revenue and each owner’s
equity [12].
4. Results
4.1. Ownership Affects Business Model
Based on the hypotheses, using analysis of variance (ANOVA), the characteristics of the three
ownership categories in this article are tested. The sample is divided into three ownership groups—SOEs,
PEs, and JVs. Then, we compare the differences between the components of the business models, such
as product value, supply channel, operating channel, research and development capability, finance,
and shareholder structure, of these three types of enterprise (see Table 2).
Table 2. Analysis of variance (ANOVA) of business models with different types of ownership.

Product

Supplier

Dealer

Asset

R and D personnel (%)

R and D (%)

Patent

Revenue

Equity

Shareholder

df

F

sig

Between Groups

2

0.874

0.435

Within Groups

17

Between Groups

2

2.87

0.115

Within Groups

8

Between Groups

2

3.318

0.075

Within Groups

11

Between Groups

2

5.809

0.008 ***

Within Groups

25

Between Groups

2

6.258

0.006 ***

Within Groups

26
0.649

0.532

7.858

0.003 ***

8.731

0.002 ***

18.007

0.000 ***

1.689

0.204

Between Groups

2

Within Groups

23

Between Groups

2

Within Groups

23

Between Groups

2

Within Groups

20

Between Groups

2

Within Groups

18

Between Groups

2

Within Groups

27

Products are expressed in terms of the average price. Suppliers and dealers are the number of suppliers and the
number of dealers, respectively. The proportion of research and development investment, the proportion of research
and development personnel, and the number of patents representing technology belong to core resources. Equity,
revenue, and the number of shareholders are included in revenue structure. Due to the large order of magnitude, in
order to facilitate statistical analysis, this article carries out an arcsine conversion of percentage data (ratio of research
and development investment to research and development personnel), and makes a logarithmic transformation for
other indicators. Variance analysis is shown in Table 2. *** represents significant values at 1% level.

There is a partly significant effect of ownership on business models in terms of core resources and
value capture structure. Other dimensions are not obviously significant due to incomplete data. Sample
size of product, suppliers, and dealers are all less than 20. The significance shows that the business
models of SOEs, PEs, and JVs are linked to different types of assets. Hypothesis 5 is thus established.
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First, the impact of ownership on the product dimension is not obvious. This is due to the fact that
only mass-produced EV data are available in the samples. At present, traditional vehicle enterprises
sell cars that are mainly economical and low-cost models. Those enterprises still in the research and
development stage, test stage or operational stage do not count. They do not exert any particularly
large market effect yet. Therefore, the results show that the differences are not obvious. It is necessary
to analyze the differences in the value of electric vehicles using qualitative analysis.
Second, the differences between ownership categories are not significant among suppliers, dealers,
or partners either, but the gap in supplier strength will have an impact on the business model of EV
enterprises. Through further comparisons, we established that there are some differences between
SOEs (P = 0.042) and PEs (P = 0.030) in terms of the dealers. At present, JVs such as DENZA,
SOUEAST, and NEVS, which manufacture electric vehicles, have not made breakthroughs in their
commercial applications. The sales channels are monotonous. SOEs and PEs are more active in the
commercial market.
Third, in terms of core resources and core technical capabilities, there are significant differences
between EV enterprises with different ownerships. The enterprises’ total assets accumulated through
history are significant because of the influence of ownership [F (2, 25) = 5.809, P = 0.008]. In addition,
the differences of assets between SOEs and PEs are significant (P = 0.011), and the differences of assets
between SOEs and JVs are also significant (P = 0.006), but when comparing PEs and JVs, there is no
significant difference (P = 0.369) according to the quantitative analysis. Without support from the
government, the resources of PEs and JVs are both limited.
Technological capability is one of the core resources. As an important indicator of technological
capabilities, the number of research and development personnel accounts for a large proportion of
the total number. There are significant differences among three ownership classes [F (2, 26) = 6.258,
P = 0.006]. By comparison, the numbers of patents owned by SOEs and PEs tend to be close to
each other (P = 0.112). Among resource-rich enterprises, BYD, GEELY, and other powerful PEs are
leading the development of China’s electric vehicle industry, similar to SOEs. Except for the above two
indicators, the proportion of research and development investment is not significant. In fact, research
and development is of great importance to every enterprise nowadays. Because the new energy vehicle
industry urgently requires technological innovation and breakthroughs at this stage, all enterprises are
trying their best to invest in research and development.
Finally, the revenues of SOEs, PEs, and JVs show a significant difference [F (2, 20) = 8.731, P = 0.002].
Besides, there is a significant difference in equity among different ownerships [F (2, 18) = 18.007,
P < 0.05], although they have different shareholder structures, and the number of shareholders has
little effect on the business model (P = 0.204).
4.2. The Impact of Strategy and Resources on the Business Model
Just like the above results for ANOVA, the core resources and value revenue structure of the
business model demonstrate significant differences affected by ownership. Combining the literature
review and research hypotheses, business model differences are determined by different resource
capabilities and different competitive strategies which aim to establish a competitive revenue structure.
The business model consists of visible strategies: we use visible resources—asset [48] and visible
strategies—strategic positioning as classification standards. All thirty firms are shown in Table 3.
Total assets of more than 2000 million (EUR) are seen as resource-rich; below that are defined as
resource-poor. Strategic positioning is classified as with global strategy or local strategy.
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Table 3. Visible resources and strategy of samples.
Enterprise

Strategic Positioning

Total Assets 2016

BYD

Global

19,761 M€

BAIC

Local

23,006 M€

ZOTYE

Global

560 M€

SAIC

Global

80,452 M€

DF

Global

25,194 M€

ZD

Global

120 M€

JAC

Global

6704 M€

GEELY

Global

28,161 M€

CHERY

Global

10,612 M€

JMC

Local

3336 M€

KANDI

Local

60 M€

CHANGAN

Global

14,613 M€

LIFAN

Global

4002 M€

GAC

Global

11,182 M€

JINKANG

Global

2702 M€

DENZA

Local

424 M€

FAW

Global

41,927 M€

BRILLIANCE

Global

19,584 M€

YUDO

Global

256 M€

HUATAI

Global

6343 M€

HOZON

Local

158 M€

CH AUTO

Local

275 M€

GREAT WALL

Global

12,574 M€

SD

Global

360 M€

WANXIANG

Global

1569 M€

GREEN WHEEL

Global

243 M€

SOUEAST

Global

2234 M€

NEVS

Global

586 M€

CHANGJIANG

Global

109 M€

MINAN

Local

341 M€

Using these data, this article divides China’s new energy vehicle enterprise into four categories
according to visible resources and strategic positioning (Figure 2). The first category of enterprises
(Type A) consists of eight state-owned enterprises, six powerful private enterprises and a joint venture
with total assets of more than 2000 million (EUR), adopting a global strategy. The second category of
enterprises (Type B) consists of two state-owned enterprises, with total assets of more than 2000 million
(EUR), but adopting a local strategy. The third category of enterprises (Type C) consists of three private
enterprises and two joint ventures with total assets below 2000 million (EUR), adopting a local strategy.
The fourth category of enterprises (Type D) consists of one newly state-owned enterprises, six private
enterprises and a joint venture with total assets below 2000 million (EUR), adopting a global strategy.
In this way, a classification framework based on the characteristics of enterprise ownership, resources,
and strategic positioning are coordinated and constrained.
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Figure 2. Classification framework of China’s new energy vehicle enterprises.
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Table 4. General characteristics of enterprise archetypes.
A
B
C
D
Products value

Products value
EV sale
EV sale

EV sale percentage

A 12,221 M€
12,221 M€
19,530
19,530
3.32%

B
9886M€
9886M€
31,799
31,799
4.02%

C
15,400M€
15,400M€
6087
6087
100%

6045 D
M€
6045 M€
15,208
15,208

Mean
11,170Mean
M€

11,170 M€
20,481

20,481

83%

35.25%

Total assets

19,070 M€

20,278 M€

252M€

475 M€

475 M€

Main business revenue

12,593 M€

9535 M€

30 M€

567 M€

9120 M€

Revenue

15,369 M€

9728 M€

30 M€

567 M€

10,947 M€

Equity

5939 M€

4798 M€

63 M€

313 M€

4467 M€

Suppliers

366

265

—

—

357

Deals

532

193

8

1322

503

Employee

67,184

21,014

653

3113

44,364

R and D personnel

8575

3.605

—

595

6582

R and D personnel
percentage

13.76%

16.50%

—

11.64%

15.42%

R and D

422 M€

322 M€

12 M€

23 M€

332 M€

R and D percentage

3.34%

4.84%

94.6%

9.45%

8.97%

Patents

6527

4711

70

512

3876

Numbers of shareholders

4

1

5

4

4

Shareholders with more than 10 people are calculated with 10 people.
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(1) Business model characteristics of Type A
Type A enterprises have rich resources that target the global market. In terms of output, the
sales of Type A contribute 3.32%. Compared to gasoline vehicles, new energy vehicles are still not
dominant. The sales volume of new energy vehicles and the average unit price of products are the
same as the averages of the industry. The product positioning of Type A is mainly economy/low-cost.
The main business revenue is higher than the industry average, developing steadily. The number of
suppliers in Type A is significantly higher than in the other types, with a strong group of partners,
which reflects its good resource base. The number of dealers is equal to the industry average. In terms
of research capacity, the number of employees is large, but the number of researchers is at the average
level. The research and development investment is below the average of 8.97%, which is insufficient.
Although patents are twice the industry average, the per capita patent ratio is not high. At the same
time, business revenue and equity are above average.
(2) Business model characteristics of Type B
Type B firms have rich resources that target the local market. The products they launched are also
economy models, which match the development needs of the local market. For example, BAIC and
JMC have a series of ecological chain systems, such as leasing, public transportation, and car-sharing
in the local market. These enterprises have a variety of product-promotion methods and occupy a
large market share. The number of suppliers and dealers is relatively small compared to Type A. This
may be due to the limitation of regional development. Overall, the research capacity of this cluster
is relatively higher, with a proportion of 16.50%. The ratio of research and development to revenue
is 4.84%, which is higher than Type A. The shareholder structure of solely state-owned enterprises
is simple: there is only one owner. Both enterprises are dominated by the local State-owned Assets
Supervision and Administration Commission (SASAC). Main business revenue and equity are lower
than Type A, but they are equal to the industry average.
(3) Business model characteristics of Type C
Type C have relatively poor resources that target the local market. Most enterprises in Type C
are small and medium-sized enterprises that are newly qualified in the EV industry. As emerging
enterprises, they are still in their infancy. Products are not mass produced, so this cluster has fewer
models. However, the proportion of new energy products is 100%. The enterprises DENZA, KANDI,
HOZON, MIN AN, and CH AUTO only produce and sell electric vehicles. Except for KANDI’s urban
micro-bus positioning, the rest aim at luxury models. For example, CH AUTO aims to produce luxury
electric sports vehicles. Further, DENZA’s positioning is high end and, apart from traditional 4S shop
sales, it uses its parent enterprises’ sales channels, BYD and Daimler. In terms of suppliers, relying
on its parent company, DENZA has gained support from BYD’s battery technology and Daimler’s
advanced design. Compared to A and B, the number of shareholders in Type C is higher. The startup
enterprises have invested heavily in research and development while sales are limited so the research
and development investment ratio is 94.6% of total revenue.
(4) Business model characteristics of Type D
Type D have poor resources that target the global market. The average product value in Type D
is far lower than the average price. However, the value propositions of Type D are diversified. The
enterprises ZD and ZOTYE are more inclined to low-end electric vehicles, whereas NEVS aims at
the market segment of mid-size commercial cars. Type D are active in sales, logistics, rental, public
transportation, and leasing. The number of dealers is the largest of the four types. The number of
research and development personnel is huge; however, the research and development itself seems
slightly insufficient. It is still higher than the average level of A and B. From the perspective of
shareholder structure, the majority of shareholders of PEs are natural person shareholders and related
investment institutions. Total assets, revenue, and equity are better than Type C.
Above are descriptions that illustrate the differences in business model characteristics defined by
strategy and resources. It is shown that hypotheses 3 and 4 are valid. The following sections using the
classification framework will analyze why ownership determines strategy and resources.
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4.3. Ownership Determines Resources and Strategy
Based on the classification framework of China’s NEV enterprises, invisible resources and strategy
contribute to their business model. This section further explores the reasons for business model
differentiation, considering the historical background of enterprise resources and the enterprise’s
competitive strategy as part of a discussion about strategic choice.
4.3.1. The Source of Resources with the Business Model
Given the unique history of every company, the amount and quality of assets are dependent
on historical resources. Among all firms, there are three kinds of resource acquisition forms. Firstly,
existing traditional vehicle manufacturing enterprises have rich human resources, technology, and
equipment for accumulating further resources. Secondly, joint venture provide opportunities to acquire
substantial resources in the form of capital, social networks, and auto-manufacturing experience from
partners. Thirdly, emerging enterprises acquire resources from shareholders and the market, but often
with slightly weaker results.
For expressing the effect of historic resources, this article divides the approach of resource
acquisition into “only” and “both”. “Only” means enterprises that only produce new energy vehicles.
“Both” refers to enterprises that rely on strong resources and produce both new energy vehicles and
traditional vehicles. Then, the different enterprises are categorized into groups as shown in Table 5.
Table 5. Source of resources for different enterprises.
Only

Both

Rich

-

SOEA, SOEB, PEA, JVA

Poor

PEC, JVC, SOED, JVD

PED

According to the statistics, the enterprises that only produce electric vehicles have not accumulated
rich asset yet. Enterprises that both produce traditional vehicles and new energy vehicles are still
the mainstay. Resource-rich enterprises include SOEs in Type A and B, and PEs and JVs in Type
A. These enterprises have the necessary production resources, such as factories, equipment, talent,
and technology, and also have invisible assets in the form of sales chains, product markets, brand
reputations etc. Therefore, these enterprises have played an important role in opening up the field of
new energy vehicles.
In terms of ownership, we can compare the resources from an input–output perspective. According
to the RBV theory, enterprises with resource advantages will have better market performance. If
it is assumed that the resource investment of new energy vehicle producers is linked to their sales
volumes, computing the input–output ratio of enterprises in different ownership categories will help
us understand the important relationship between resource acquisition and enterprise ownership.
Table 6 shows the proportion of new energy vehicle investment to total sales at the enterprise
level and represents the relative value of investment. We assume that how many EVs a company sells
meaning that how much resources it invests. Therefore, the proportion is used to represent how much
resources an enterprise invests in a same group. We compare the effect of different ownership on
resources in each group. The major contributors of SOEA (SOEs in Type A) and PEA (PEs in Type A)
invested 1.86% and 9.60%, respectively.
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Table 6. Proportion of new energy vehicle investment to total sales.
EV%

A

B

C

D

SOE

1.86%

4.02%

PE

9.60%

100%

24.16%

JV

-

100%

100%

100%

EV% represents the proportion of electric vehicles to the enterprise’s total sales of all kinds of cars.

In Table 7, which reflects the relative value of total output that is market shares at the industry
level, it can be seen that sales of SOEA accounted for 13.75% and PEA accounted for 34.35% of total
industry sales. According to the input–output results, the ratio of SOEA is 7.39, whereas the ratio of
PEA is 3.58. That means that SOEA spent relatively less resources to achieve stronger market sales.
Therefore, SOEs have more resources than PEs. Compared to JVs and PEs, JVC (joint ventures in Type
C) invested 100% resources, with a market share of 1.78%. PEC (private enterprises in Type C) also
invested 100% resources but gained a market share of 8.89%. The ratio of PEC is 8.89, whereas the ratio
of JVC is 1.78. Thus, among China’s new energy vehicle enterprises, PEs have more resources than JVs.
SOEs have more resources than PEs. Most SOEs have been able to obtain more and better resources.
The externalities of SOEs are embodied in the system which has the greatest resource priority [13].
Table 7. Sales of new energy vehicles and shares of total EV sales.
EV

A

A(%)

B

B(%)

SOE

15,683

13.75

31,799

27.89

PE

39,164

34.35

JV

-

Total

54,847

31,799

C

C(%)

D

D(%)

10,148

8.90

2025

1.78

12,173

15,208

Total
47,482

13.34

64,520

-

2025

15,208

114,027

A(%) represents the market share of SOEA, computed through the sales of SOEA divided by the
total sales of new energy vehicles. B(%), C(%), D(%) are the same as A(%), albeit corresponding to
different types.
Although Type A and Type B are both resource rich, the ratio of SOEA is higher than SOEB.
According to input–output results, the ratio of SOEA is 7.39, whereas the ratio of SOEB is 6.93. The
remaining small difference comes from corporate strategic differences. Resource priorities trigger
negative externalities, which are lack of entrepreneurship and fairness [49]; these will further affect
strategic selection and market positioning, which are top priorities in the design of business model.
In summary, the first hypothesis that the business model is based on resources is proved.
Ownership provides resource priorities for some enterprises. We have also discovered that enterprise
resources are the foundation of enterprise strategy.
4.3.2. Competitive Strategies with the Business Model
The new energy vehicle industry has gradually shifted from policy-pull to market-push. The
strategy of enterprise on the one side depends on the outside market; on the other side, it is decided by
shareholders. Porter has put forward three major competition strategies: cost-leadership strategies,
differentiation strategies, and centralized strategies [50]. In this article, enterprises with high-profit
margins are defined as cost-leadership enterprises. Enterprises that adopt differentiated strategies and
specialized strategies are classified as other strategic choices. Based on the above comparative analysis,
as shown in Table 8, and according to the visible strategy of enterprises in the classification framework,
the invisible competitive strategy is analyzed.

The new energy vehicle industry has gradually shifted from policy-pull to market-push. The
strategy of enterprise on the one side depends on the outside market; on the other side, it is decided
by shareholders. Porter has put forward three major competition strategies: cost-leadership
strategies, differentiation strategies, and centralized strategies [50]. In this article, enterprises with
high-profit margins are defined as cost-leadership enterprises. Enterprises that adopt differentiated
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Global
SOEA, JVA, PED
PEA, SOED, JVD

Cost-Leadership

Global

Others

SOEB, PEC

Local

JVC
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PEA, SOED, JVD

Local
SOEB, PEC
JVC
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History
Only

Both
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Figure 3. Characteristics of a business model under different types of ownership.

First, China’s state-owned enterprises are the mainstay of China’s new energy vehicle industry.
Most SOEs are traditional vehicle-manufacturing enterprises. They have rich resources and adopt
cost-leading competitive strategies to produce economical new energy vehicles. They occupy a low-cost,
first-mover advantage in China and rely on continuous innovation to maintain their positions. It is
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Figure 4. Dynamic transition of business model types.

As shown in Figure 4, there are 3 types of business model formed by the collocation of different
strategies and resources based on SOEs, PEs, and JVs. Strategies refer to cost-leadership and other
strategies that differentiate the firm from industry/cost leaders. Resources refer to the historical
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resources of the enterprise, whether they produce traditional vehicles or new energy vehicles (or both).
The closer to the base point, the more unstable the business model is. The types of business model will
change with changes in strategies and resources.
For the SOEs, BM1 will gradually move toward other strategies, such as differentiation strategy
and centralization strategy. When the strategy is changed, the business model will also change.
For example, in the early stages, the products made by SOEs were inexpensive and occupied the market
with cost-leadership strategies. With the increase of consumer demand, the low-quality problem
is hidden by the enterprise’s market expansion. Therefore, the incumbents choose to develop new
high-end brands or choose to cooperate with other high-end brands to get rid of the impediments of
low brand value. One enterprise undergoing such a change is BAIC, which focuses on the local market.
It began to invest in the global market from 2014 and officially took a 25% stake in the American firm
Atieva. It is trying to push its products from the local market to the global market, which means that
its business model will also be reformed in the future.
For the PEs, strategic positioning has a greater impact on the business model. Why can they
produce traditional vehicles but cannot accumulate more resources to support their new energy
vehicles? Some PEs benefit from their technology-based differentiation strategies. Those with global
positioning have more dealers, stronger research and development capabilities, and stronger suppliers,
On the basis of these strategies, they vigorously expand overseas markets, establish overseas research
and development centers, and merge with foreign automobile enterprises. However, PEs with a local
strategy have smaller research and development staff and poorer revenues despite relying on the
historical foundations of the owning enterprise. Maybe global strategic positioning improves resource
acquisition. The enterprise BM2 should be analyzed according to specific business conditions.
Of the JVs, BM3 may not evolve to “both” resources. Due to a lack of sufficient resources, JVs face
difficulties at the development stage [51], and they are subject to competition from the SOE market and
PE products. As traditional vehicles gradually disappear, and the double-credit policy is launched, the
difference in resources will gradually diminish and the advantages of traditional vehicles will start to
fade. Other elements such as technology and partnerships will dominate future business models.
5. Discussion
This article demonstrates the influence of ownership on business models. However, with the rapid
development of the new energy vehicle industry, there are some topics deserving a brief discussion.
5.1. State-Owned Enterprises Adapt to Business Model Transition by Adjusting Sociotechnical System
Loorbach and Wijsman studied the co-evolution process of social sustainable transition and
enterprise transition, and put forward that enterprises restructured the existing business model
according to the changes of environment and social-technology [52]. This suggests that the interaction
between social elements and technology will promote business model transition. As time goes by, new
energy vehicles are moving towards a more motorized, intelligent, networked, and shared direction.
Technology as the basis of industry innovation, has an impact on the resource structure. Technology
will break the existing balance of social-technology systems, and change the resources needed by
new energy vehicles as well. The transition management including four different activities can be
defined within the contexts of actors’ behavior, and social transitions: strategic, tactical, operative,
and reflexive [53]. As an important sociotechnical system, state-owned enterprises constantly adjust
operational activities according to the strategic guidance of the upper political level. Moreover, these
enterprises adjust the sociotechnical system by introducing new laws and regulations [54], so as to reach
a technological transition and provide a new balance for the sustainable transition of development or
innovation processes of the new energy vehicles industry.
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5.2. Actors with New Ownership will Change the Existing Business Model
The Chinese government clearly relaxed the restrictions on the number of joint ventures established
by foreign investors to produce pure electric vehicle products in 2017. Tesla became the first wholly
foreign-owned new energy vehicle enterprise in China. Compared with foreign-funded enterprises,
China’s state-owned enterprises and private enterprises have apparent resource advantages, such
as the first-mover advantage, local advantage, innovation advantage, production and marketing
advantage, some of which will be threatened by foreign entry The new foreign entrants also pose
challenges related to technology, brands, operations and management, talent acquisition and capital.
With the entry of foreign-funded enterprises, the competition in China’s vehicle market has become
more intense, affecting the entire industry.
5.3. How Incumbent Enterprise Maintain the Competitive Advantages
With increasing industry sales, more and more enterprises enter into the field of new energy
vehicles. Market competition is becoming increasingly fierce. Production subsidies are gradually
phased out, and the independent new energy vehicle enterprises that originally enjoyed first-mover
advantage are challenged by the latecomers. This article has analyzed the development trajectory of
four types of enterprises through the comparison of strategy and resources. Incumbent enterprises
with first-mover advantages are carrying out incremental innovation in order to maintain marginal
profits, however, incremental innovation may lead to institutional and technological path dependence.
Unlike incumbents, latecomers are less constrained by path dependence, because their flexibility allows
them to design more radical business models at their early stages. It is significant to continue to pay
attention to the business models of China’s new energy vehicle producers, distinguishing between
incumbents and latecomers.
6. Conclusions
The business model is tool for organizations to use resources to create, deliver and capture value
for their partners and consumers and thus realize their strategic goals. Based on the resource-based
view theory, this article analyzes the impact of ownership on business models in China’s new energy
vehicle enterprises and obtains the following results.
The ownership of China’s new energy vehicle enterprises has an impact on the business model.
By collecting data from 30 new energy vehicle enterprises, using ANOVA to analyze elements of
the business models, this article shows that the business model elements differ between ownership
categories in resources (asset, patent, R and D personnel) and value capture (revenue and equity).
The business model is the result of matching the competitive strategy with historical resources.
Based on differences in business model dimensions, this article constructs a classification framework of
new energy vehicle enterprises, which takes the resources as the X-axis and the strategic positioning
as the Y-axis. Descriptive statistics are presented for different enterprise classifications, showing that
elements of the business model are different because combinations of different strategies and resources
have an impact on the business model. It provides a basis for further exploring the reasons behind
differences in business models.
By the method of generalization and summarization, all enterprises are included in an analytical
framework focusing on resources, including intangible resources, so as to get a distribution map of
resource acquisition under different ownerships. Using a similar qualitative method, a distribution
map for strategic positioning is determined. This shows that ownership plays a decisive role in strategic
choice and resource acquisition.
Based on the study of the relationship between ownership, resources, strategy, and business
models, this article identifies a stylized leading business model for state-owned enterprises, private
enterprises, and joint ventures, respectively. Most state-owned enterprises employ a business model
based on cost leadership and production of both EVs and traditional vehicles. The private enterprises’
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business model favors product differentiation and production of both EVS and traditional vehicles,
whereas the main joint ventures have selected a strategy based on differentiation and full focus on
EVs. The difference between state-owned enterprises and private enterprises arises from the fact that
enterprises choose different competitive strategies based on ownership (decisions of shareholders)
and long-term history. The difference between private enterprises and joint ventures lies in the
historical background. Private enterprises usually have experience in traditional vehicles, while JVs are
newcomers without car manufacturing experience in China (but often with the necessary competence
and technology through foreign partners).
The dynamic migration of business models of China’s new energy vehicle enterprises will be
interesting to follow. The business model of China’s new energy vehicle enterprises is not static and
will change over time. The business model of state-owned enterprises are likely to gradually move
from cost leadership in the economy segment toward other strategies, such as the differentiation
strategy or centralization strategy. The business model of joint ventures private enterprises are also
likely to change, and the overall market environment changes as a result of technological development
and strategic transitions in the SOE sector. The likely direction is more differentiation and stronger
focus on specific market segments. However, resource acquisition will remain a challenge both for JVs
and private enterprises, and a subject for further in-depth study.
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