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1 Introduction

During the global financial crisis of 2008/2009, US car makers were so badly affected
that the US Government made an emergency loan of US$21 billion to prevent their
collapse. All but a few European and Japanese car makers also announced pessimistic
forecasts for the coming years. Facing the economic impact of the financial crisis,
forecasts of scarce natural resources and societal demands for better environmental
protection, established automobile manufacturers have begun to move away from
traditional diesel and petrol cars towards hybrid and electric cars (Aggeri et al., 2009;
Sachs, 2009). Notwithstanding this, in the autumn of 2008, US tycoon Warren Buffett
announced his intention to invest US$230 million (HK$1.8 billion) to acquire a 10%
stake in BYD Auto, a Chinese manufacturer of conventional and hybrid electric cars
(Gunter, 2009). Why did Buffett bet on the future success of a newly emerged car
manufacturer in the People’s Republic of China rather than on the established giants of
the auto world?

We argue in this article that it is the capacity for innovation of Chinese firms, like
BYD, that have brought them to the attention of entrepreneurs like Warren Buffett. At
first sight, the fact that Chinese manufacturers are able produce innovations while
working in the midst of a major social and economic upheaval appears remarkable.
However, it is argued by many that the drivers for innovation are found in exactly these
conditions. Some, such as David Chao of Doll Capital Management, argue intuitively that
the source of this capacity for innovation is the highly price-sensitive nature of the
Chinese market.

“They cater to extremely price-sensitive markets, the likes of which the

Western world have not experienced. That is why they have to come up with
original solutions.” (Quoted in Mitra, 2009)

Others point to the nature of innovation itself and argue that, in general, successful
strategic innovations tend to start in small, low margin businesses and grow until they
reach a breakthrough point where existing big players find it hard to follow (Charitou and
Markides, 2003). Thus, as an emerging economy, it is only to be expected that China
would be the source of such innovations (Thukral et al., 2008). Those such as Li et al.
(2008, 2006a, 2006b) and Krug (2000), Krug and Hendrischke (2008), and Krug and
Polos (2000) who have studied innovation in China suggest that innovation is in fact a
systematic response to the high degree of uncertainty and the situational constraints that
would be entrepreneurs face. Similarly, Jin and Li (2007) have studied the relationship
between a firm’s ownership (i.e., state or private) and new product development, and
have concluded that the hostile market environment in China was a facilitator rather than
an inhibitor of new product development.

This article will explore some of these issues through an in-depth case study of one
particular company: the BYD group. The methodology used to produce this case study
was that of an in-depth, longitudinal case history (Yin, 2003).

The structure of the article is as follows. We begin by briefly looking at the history of
the BYD group, trace its expansion from the battery industry to the automobile industry
and identify some of the common threads that run through the story. Next, we look in
detail at BYD’s capacity for innovation and analyse it along three interrelated
dimensions: the organisational, the human resource management and the technological
dimensions of BYD’s business. Within each of these, we identify subthemes and link



Betting on Chinese electric cars? — analysing BYD'’s capacity for innovation 79

these subthemes to both the common threads from the history of the BYD group and,
where appropriate, to the other dimensions. The article concludes with a look towards the
future and asks if BYD can continue to perform in the way that it has done to date.

2 The BYD group — a great leap forward

BYD has experienced three great leaps forward in less than 15 years. Founded in 1995,
the company became the world’s second largest manufacturer of nickel-cadmium (NiCd)
batteries in 2002. Then, after creating the affiliate BYD Auto in 2003, the company
started production of conventional petrol cars and reached sales of more than 193,000
units in 2008. Finally, in 2008, BYD began to sell the F3DM, a plug-in hybrid electric
vehicle. The F3DM marked the third milestone in BYD’s development — the production
of hybrid and electric cars.

2.1 BYD the battery maker (1995-2002)

The BYD Company Ltd. was founded in 1995 for the production of rechargeable NiCd
batteries. By July 2002, the company had become the world’s largest manufacturer,
producing 65% of the world’s NiCd batteries. In seven years, the company also became
the world’s number two maker of nickel metal hydride (NiMH) batteries and the number
three maker of lithium ion (Li-ion) batteries (Kang and Ke, 2008).

This remarkable success has been largely attributed to the business acumen of BYD’s
founder, Wang Chuanfu. Having started work in the Beijing Non-Ferrous Research
Institute in 1990, Wang saw his first big business opportunity in 1993. He read an
industrial report noting Japanese companies move away from NiCd batteries to high
value added NiMH and Li-ion batteries. He realised that the manufacturing base of
NiCd batteries could move out from Japan to another country, such as China, and
founded the Shenzhen BYD Battery Company Limited in 1995 to take advantage of the
opportunity.

The company now manufactures all three types of batteries, but using a different form
of business model to its Japanese competitors. The capital-intensive and highly
automated manufacturing processes used in Japan were completely redesigned and
machines replaced with manpower wherever feasible. As we shall see, this represented a
significant innovation in the manufacturing process. To reduce the price further, BYD
also produced some key machinery itself, rather than importing it from other countries
(Huckman and Maccormack, 2007). Even although the nominal productivity of BYD is
ten times less than that of a Japanese company (due to the large number of employees),
the unit cost of a Japanese battery is five or six times higher.

His success in the battery industry led Wang to contemplate his next strategic move.
The NiCd battery was now a mature technology and BYD was the world’s number two
producer. However, Japanese companies still dominated the NiMH and Li-ion markets
(Table 1). The technology gap between BYD and Japanese companies in these two
segments was wide. This raised a fundamental question regarding BYD’s core
competency. Did it reside in the product or in BYD’s capacity for innovation? Different
answers would drive the company in different directions. The expansion of BYD into car
production indicates where they saw the answer to this question.
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Table 1 Global share for batteries, 2002

Manufacturer Market share (NiCd) ~ Market share (NiIMH) ~ Market share (Li-ion)
Sanyo (JP) 36% 49% 28%
Others 16% 26% 28%
Matsushita (JP) 17% 17% 16%
BYD (CN) 31% 8% 9%
Sony (JP) 19%

Note: JP (Japan) and CN (China) represent the country of origin of the company.
Source: Adapted from Huckman and Maccormack (2007)

2.2 Entering the automobile industry (2002—2008)

In 2002, Wang set out to create a new affiliate listed on the Hong Kong Stock Exchange.
The company’s initial public offering (IPO) published in July 2002 only mentioned
BYD’s intention to become the world’s second largest battery firm and did not mention
the automobile industry. The ‘sudden’ expansion into the automobile industry took place
in January 2003 when Wang decided to buy the Shaanxi Qinchuan Auto Company
Limited (Qinchuan Auto), which gave him the opportunity to acquire a licence for car
manufacturing.

At the time, there were 28 different car makers, including foreign and local
companies, producing cars in China. In an attempt to rationalise this situation, the
government made it impossible to enter the automobile industry except through the
acquisition of an existing player. BYD invested ¥250 million (US$36.2 million) in
Qinchuan Auto as its entrance fee into the Chinese automobile industry.

The technology used in Qinchuan Auto was obsolete and there was only a limited
capacity for expansion. BYD built a new manufacturing plant to produce conventional
petrol powered cars in the Xi’an Development Zone, located in the same province. After
two years, the first car, the F3 (C-class), made its successful debut. The first F3 rolled off
the assembly line on April 16, 2005; the 100,000th unit was produced on June 18, 2007, a
mere 20 months after production began. From April 2005 to February 2006, the company
received numerous awards from Chinese organisations. Meanwhile, the F6 (D-class)
entered production in August 2007. In 2008, the company announced the FO, a
subcompact (AO class) car, and plans for five new models in 2009, including a
subcompact car, the F4, an MPV version of the M6, a hybrid car, the FODM and a fully
electric car, the E6.

Table 2 BYD’s car sales 2005-2009

Year Vol. of production Growth rate Vol of sales Growth rate
2005 11,236 11,171

2006 60,135 435% 60,116 438%
2007 100,376 67% 100,126 66%
2008 192,971 92% 170,882 71%
2009 (Jan—March) 64,895 123% 77,821 180%

Source: BYD (2007)
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Despite the financial crisis, the BYD group realised sales revenue of ¥28 billion (US$4.1
billion) in 2008, a year-on-year increase of 32%, and paid ¥2.5 billion taxes (US$362
million). The growth rate of BYD’s car sales in the first three months of 2009 was 181%
(Table 2). The company expects its 2009 sales to be double those of 2008 and to
approach 400,000 units.

2.3 Building your dreams — the era of electric cars (2008)

Like other car manufacturers, BYD’s ambitions are not limited to conventional petrol
driven vehicles and it has already become the leading producer of hybrid and electric cars
in China. On December 15, 2008, the company launched its first plug-in hybrid vehicle,
the F3DM, a year ahead of General Motors and Toyota, and in April 2009, exhibited a
prototype fully electric car, the E6, at the Shanghai International Auto Show.

As one of the world top three car makers who have managed the technology of
plug-in hybrid vehicles, together with GM and Toyota, BYD’s F3DM model has both
pricing and some technical advantages. Priced at ¥149,800 (US$21,700), the F3DM is
half the price of the Toyota Prius, sold in China for about ¥280,000 (US$40,580). It is
claimed that this ‘dual mode’ car has a range of 100 kilometres (62 miles) powered by
battery, and then an additional 300 kilometres (267 miles) powered by its conventional
1.0 litre petrol engine. Thus, the cruising distance by electric motor is four times more
than the cars from US and Japanese counterparts (Table 3). It uses a newly developed
Lithium-Iron Phosphate (Li-FePO4) battery, which BYD claims can be fully recharged
from an ordinary electricity outlet in nine hours and can be brought up to 80% charge in
15 minutes using industrial charging equipment. The company claim the life cycle of a
battery pack to be 2,000 recharges, a range of over 600,000 kilometres or up to ten years.

Table 3 Technical information

Shanghai GM/La

Company/model

BYD/F3DM

Toyota/PRIUS

CROSSE hybrid
Price-point (¥000) 120-150 259.8-296.2 216.8-299.8
Engine (]?\Tl?rs;lu?rg Toyota VVT-i GMDl?gg%“EC
Maximum speed (km/h) 160 170 200
Gasoline consumed (L/100 km) 4.9 4.7 5.6-6.8
Displacement (L) 1.0 1.5 2.4-3.0
Petrol engine
Maximum power (kW/rpm) 50/7,500 57/5,000 125(168)/6,400
Maximum torque (Nm/rpm) 90/4,000—4,500 115/4,000 225/4,800
Electric motor
Maximum power (kW/rpm) 75 50/1,200-1,540 7
Maximum torque (Nm/rpm) N.A. 400/0-1,200 65
Distance in electric mode (Km) 100 25 <25

Note: BYD, Toyota and GM

Source:

Company data
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The US$230 million investment by Warren Buffett is, in practice, recognition of the
success of BYD in the battery and conventional car business, but also a vote of
confidence in its future business producing hybrid and electric vehicles. David Sokol,
chair of Mid-American Energy Holdings Co., the subsidiary of Warren Buffett’s
Berkshire Hathaway, Inc, through which the planned investment will take place,
commented:

“As worldwide discussions relating to global climate change and environmental
respect continue, the technologies being developed by BYD will be an integral
part of the future.” (Ouyang, 2008)

The commercial success of BYD is based in part upon a clear customer value
proposition: low price and fair quality. In order to be able to fulfil this proposition, BYD
has had to build a strong capacity for innovation. In the following section, we will
examine this in more detail.

3 BYD’s capacity for innovation

Few doubt Wang Chuanfu’s skill and judgement as a businessman, Warren Buffett made
this point in a press release announcing his intention to invest in BYD:

“We are thrilled to be partners with BYD and the people of China. Mr. Wang
Chuanfu has an extraordinary managerial record and we welcome the
opportunity to work with him.” (Ouyang, 2008)

However, this alone is not enough to explain the overall success of the enterprise. The
ability of BYD to be able to produce a stream of innovations, to generate new knowledge
and new ideas, and most importantly, to be able implement them is also a key ingredient
in their success. Without this capacity for innovation, BYD would not have been able to
produce the levels of performance that have allowed it to break away from its
competitors.

BYD has been particularly innovative in three interrelated areas: organisation, human
resource management (HRM) and technology. In reality, changes in any one of these
areas influences what can happen in the others, however, to simplify our explanation we
will consider them separately. Looking first at the organisational aspects, two of BYD’s
distinguishing features are its decision to move towards a labour-intensive manufacturing
process and to expand the scope of the firm through a high degree of vertical integration.
Secondly, BYD has developed what some might see as its own, somewhat paternalistic,
approach to HRM. However, when viewed in context, this has allowed it to develop and
retain a skilled workforce. Finally, in terms of technological innovation, reverse
engineering leading to innovations in product architecture, together with targeted
investments in research and development (R&D), provide the clues to understanding the
company’s rapid product development.

3.1 Organisational innovations

The BYD production system is still in a state of evolution. However, it is clear that BYD
has made at least two major changes at the organisational level: the first is a conscious
decision to shift from a capital-intensive to a labour-intensive production process; the
second is to pursue a policy of vertical integration. In both cases, the company has not
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taken the western model of production as given, but has built on its existing competencies
and optimised its use of resources within the social and economic context in which it
operates.

The move from a capital-intensive production process to one that is more
labour-intensive is not a retrograde step that has been taken simply in order to exploit a
pool of cheap labour, but is part of an ongoing learning process. When taken together
with other changes, such as the way in which BYD manages its human resources, it has
enabled BYD to both become more flexible and to reduce its costs (Luo, 2008).
Similarly, the move to vertical integration is not simply a return to the policy used by
Ford and others in the 1930s, but an attempt to use the relational interdependency
between actors in the supply chain as part of a different production strategy from that
found in western car manufacturers (Cedillo-Campos et al., 2007).

3.1.1 Labour-intensive manufacturing

In the production of batteries, BYD successfully converted a capital-intensive Japanese
industry into a labour-intensive Chinese industry by re-designing the manufacturing
process. This strong capacity for process innovation has, in comparison to the other
Chinese companies, allowed BYD to take full advantage of the low labour cost in China.
The major local companies are still at the stage of simple introduction of western
production models (by importing western production lines, or copying the same
production process). When BYD entered the automobile industry, the company applied
the same model to the production process for cars.

Rather than employing capital-intensive highly automated production lines and
equipment, BYD partially modified the existing western manufacturing process —
pressing, welding, painting and assembling. To avoid dependence on suppliers,
specialised machines were replaced by standard machines, automated machines by
semi-automated machines and, wherever possible, imported machines by machines that
were built in-house.

However, BYD have gone beyond simply replacing automated lines with labour, and
have introduced innovations to the manufacturing process to adapt it for the use of a
traditional Chinese ‘single-skill’ labour force (Lu and Leung, 2006). For example, the
Pingshan automobile manufacturing complex in Shenzhen employs 50,000 people to
produce 200,000 cars per year. This ratio is much higher than would be found elsewhere
in the world. One of the potential risks of this approach is that the company will not be
able to maintain a consistent level of quality. To help resolve this problem, the company
has introduced two further innovations: the intensive training of workers (Section 3.2.1)
and the development of special tools such as jigs. Huckman and Maccormack (2007, p.6)
describe this approach as labour plus jigs equals automation.

Although, the number of workers is much higher than a manufacturing line in the
USA or Europe, labour costs are far less significant than in the west. The optimisation of
business process in this way is based on a deep understanding of BYD’s strengths (its
capacity for innovation) and its weaknesses (shortage of capital). One of BYD’s greatest
achievements is the optimisation of its combined inputs (capital, labour, machines and
technology) in such a way that it takes full advantage of low-labour costs and yet retains
the flexibility to reorganise its manufacturing line in the future. However, managing such
a large workforce effectively and retaining talent within the company remains a major
challenge (see Section 3.2.2).
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3.1.2 High levels of vertical integration

Another significant difference between BYD and mainstream car makers is BYD’s strong
tendency towards vertical integration. The boundaries of the company have now
expanded to take in what would normally be the realm of subcontractors. BYD’s different
business units produce at least 70% of the components for its own vehicles. In the
Pingshan plant in Shenzhen, some the components traditionally outsourced to other car
makers are produced internally and there is even a dedicated power station to ensure a
stable supply of electricity.

Table 4  Vertical integration in the Pingshan plant

West (Assembling)

Function Total M? Description

Pressing 44100  Five pressing lines for F series cars

Welding 53424  Using welding fixtures designed in-house

Painting N.A. The same layout as that of Shanghai Volkswagen
Assembling Two 500 metres long assembly lines, current annual capacity:

100,000 units/year; future capacity: doubled

East and Middle (Components)

Plant N Total M? Products

Plant N 1 34,000 Interior and exterior decoration, front and rear bumper

Plant N 3 N.A. East zone: painting of bumper
Middle zone: plastic components for interior and exterior decoration
West zone: assembling of door sheet and dashboard, production of
boot, inner panel, rear deck, luggage compartment and floor mats

Plant N 5 23,000  Plastics for auto electronics, fittings and hardware

Plant N 19 40,000  Airbag, air conditioning, electronic components

N.A. 38,000  Engine

North West (research and development and management)

Function Total M? Description
Hexagon 120,000  Composed of three auto research and development centres:
building

e Auto Engineering Research Institute
e Auto and Component Testing Centre

e Electric Car Research Institute and administration

East and West (Logistics)

Function Total M? Description
Power N.A. Power station, 12,000 kW/hour
station

Living area
for staff

N.A. Dormitories, canteens, shopping, etc. for 50,000 people

Source: BYD (2007)
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Lin Hongye, Director of the Integrated Business Office, Central Research Institute,
explained:

“The costs of in-house small volume production are equivalent to the price of
external purchasing. However, the significant advantage is the speed of
reaction. If we buy from the outside, the coordination costs will be higher, and
we may miss some market opportunity.” (Gong, 2007)

This production model of high vertical integration is similar to that of BYD’s battery
business. BYD believe this model contributes to cost savings, helps quality control and
reduces the time to market. In addition, for its traditional cars, BYD has changed the
product architecture (see Section 3.3.2) in such a way that small quantities of ‘special’
components have become too expensive for suppliers to produce. In these circumstances,
BYD was obliged to internalise production to meet demand. Thus, the high level of
vertical integration in BYD helps to ensure that a constant and flexible stream of quality
products is available at a low cost, which in turn helps BYD to maintain its competitive
advantage.

3.2 HRM innovations

HRM practices in China are currently in a state of flux. This is the case at the level of
both large organisations (Morris et al., 2009) and SMEs (Zheng et al., 2009). Similarly,
there is also debate about the relationship between HRM practices and the ability of
Chinese firms to create and sustain technological innovations. Li et al. (2006b), e.g., note
the importance of non-material incentives and the development of talent within the firm
for creating conditions where innovation can flourish.

BYD’s long-term plans are to continue to expand and, eventually, to employ between
300,000 to 400,000 workers and 30,000 engineers (BYD, 2007). In order to be able to
attract and retain high quality employees, BYD once again needed to produce some
innovative HRM policies. These included the creation of an ambitious system of
education and training for all levels of the organisation and an even more ambitious
system of comprehensive social welfare for its employees. Once again, it needs to be
noted that these developments are something more than simply ‘copies’ of policies that
might have once been pursued elsewhere; they are policies that have been adapted to the
social, cultural and political setting of the Chinese economy. As Krug (2000) notes, in a
country as large and diverse as China, local cultures matter.

3.2.1 A systematic regime of training and retraining

A system of rigorous and systematic training lies at the heart of BYD’s approach to
HRM. Wang Chuanfu is quoted as saying:

“BYD not only builds products, it is also good at building people, converting
university graduates into engineering teams. BYD recruits several thousands of
graduates, because we know the manufacturing of cars starts with
manufacturing of talent, then equipment, then cars.” (Tian, 2009)

Around 5,000-8,000 graduates a year are recruited and each undergoes the same basic
induction programme. Initially each graduate receives a two-week orientation module
that includes an introduction to the company’s mission, development and planning,
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together with basic skills like business communication and career planning. After that,
once employees have joined their business units, recruits take a second module tailored to
the needs of that particular unit.

Following these two standard sessions, annual training is compulsory for everybody.
A variety of courses, each worth one or two credits, is offered and each employee is
required to complete a minimum of 48 credits annually. In addition, each business unit
also produces its own training courses where attendance is voluntary. Even the senior
management is included in this system of tutoring, with seven vice presidents being
directly under the supervision of Wang Chuanfu (Fan, 2008).

For its engineers, BYD encourages experimentation and risk taking and deliberately
employs fresh engineering graduates. Wang Chuanfu is said to believe that the ‘blank
slates’ are more easily trained and, without any background in automobile production,
will not be unduly constrained by ‘mainstream’ ideas. Engineers are expected to
participate in a variety of projects and gain exposure to key technologies from the very
start of their employment.

The tasks of the production workers are divided into smaller and simpler tasks so that
each worker needs only a few very basic skills to complete them. While this should
ensure minimal variability in quality, it does make work monotonous and does not
encourage talented workers to remain. Consequently, the company offers workers the
opportunity to rotate jobs and those who can demonstrate a capacity for team
management, can be promoted to production supervisor. However, in contrast to the
encouragement given to engineers to experiment and innovate, BYD stresses discipline
for its workers. The training they receive is similar to a military drill. Workers are
required to march in line going to or coming from their place of work or when entering
the canteen (Fan, 2008). Workers accept BYD’s corporate culture and the associated high
level of discipline in order to receive a higher salary and being able to work in their home
city. BYD is one of the few private companies that have managed to introduce such strict
disciplines into a large labour force.

3.2.2 A complete social and welfare system

BYD pays a competitive salary in the local context. The salary for young graduates is
between ¥3,000 (US$435) and ¥6,000 (US$870) per month, with the possibility of salary
increases every half year. Although, their absolute salaries are higher than other
companies in the region, some workers have complained about the heavy workloads and,
until recently, workers worked a 12 hour day and only had two days off per month.

To retain talented employees, BYD has heavily invested in its own social welfare
system, including some activities that would normally be the responsibility of the
government, a trend that has also been noted elsewhere by Krug and Hendrischke (2008).
BYD has built its own education system, from kindergarten through to middle schools
and vocational colleges, and employees are provided with dormitories or apartments at
prices significantly below the market rate. In addition, the company has also invested in
canteens, convenience stores, and sports and recreation complexes for its employees.

All of these facilities have been constructed close to the workplace so that employees
are able to access them on foot or by bicycle. The provision of these services reduces the
need for employees to travel to the city and, according to the company, helps to keep
them focused on their work.
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3.3 Technology innovations

Although, BYD’s success is based on a series of innovations made over time and across
different businesses, the final, and perhaps the most visible area of BYD’s innovative
capacity is that for technological innovation. Following the work of Chesbrough and
Rosenbloom (2002) on the ways in which companies can capture, or lose, value
depending on the way they exploit their technological knowledge, technological
innovation has become a hot topic in the literature on strategic management. Similarly,
the notion of a breakthrough strategy, where an innovation ‘disrupts’ the way the market
operates and creates a whole new set of rules that only the innovator understands, has
also built up its own literature (Hamel and Prahalad, 1994; Markides, 2000). We will not
explore this literature in depth but instead focus on the way that BYD uses innovations in
technology to create what might be described as strategic breakthroughs.

BYD has invested heavily in R&D facilities in order to both encourage innovation
and develop the capacity to exploit it within the company. In addition, in line with a
number of other Chinese car manufacturers (Wang, 2008), BYD has progressively
changed the architecture of its products so that the assembly of a car is now more
modular and standardised, creating a so-called ‘quasi-open modular product architecture’
(Fujimoto, 2007).

3.3.1 Research and development of new technologies

The salary of research and development personnel is at least five to eight times less than
that in western countries, and BYD has taken full advantage of this to build up its R&D
facilities. BYD’s research and development system consists of three levels.

Figure 1 BYD’s research and development centres

Central Research Lab
(Shenzhen)

[ I
Ele(;rtiﬁzr?{s;leirch Auto Research Institute Auto Research Institute
Institute (Shenzhen) (Shenzhen, Feb. 2008) (Shanghai, Apr. 2003)

I | |
Shenzhen plant Xian plant Beijing plant
F6, engine and F3 and Moulds and

components compotients compornents

Source:  Yu (2008)
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The central research lab (CRB) is responsible for basic research and is positioned at the
highest level. It is located in Shenzhen and consists of three industrial research institutes,
two of which are concerned with automotive engineering. The automobile research and
development centre in Shanghai was established in April 2003 with 3000 employees, and
a newly established Shenzhen Auto Research Institute was opened in February 2008,
with 5000 employees. These lie at the second level of research and development and are
more focused on product development. The third level is found in the manufacturing
plants. Each plant has a research and development division, focusing on technical issues
related to the local production line.

BYD is fully aware of the importance of intellectual property rights (IPR) and takes a
proactive approach. Each new car development project involves a team of lawyers
specialised in IPR who provide details of the status of any patent registration for a
technology being investigated. If a technology is patented, solutions involving the
modification of that technology are devised to avoid the risk of any IPR infringements. If
the technology is not patented, it will be copied directly. This approach has clearly been
successful; Sony and Sanyo attempted to sue BYD for infringing their patents on
batteries, and failed (Gunter, 2009). In addition, the patent team also actively helps BYD
register its own patents. In 2007, there were around 260 patents registered, bringing the
total number of patents applied for by the company to more than 1,360.

Wang Chuanfu stated in an interview:

“For a development of new (car) product, in fact 60% (of the technology)
comes from public literature (without patents), 30% comes from samples, 5%
comes from raw materials, etc., our own research only rests on around 5%. We
widely use non-patented technology, and the integration of non-patented
technology becomes our own innovation. We should respect intellectual
property rights, but we can also avoid the usage of patented technology.”
(Xing, 2009)

3.3.2 Innovations in product architecture

From a technological point of view, BYD heavily relies on the imitation of best selling
foreign models and reverse engineering. Compared to the US$2-3 billion cost of
developing a new car in the US, reverse engineering is less expensive, gives a shorter
time to market and reduces risks and market uncertainties.

Although, BYD’s approach to product development is based on imitation, it is what
might be termed ‘creative imitation’. Drucker (1985) used this term to describe a
company that takes an existing design and improves it to offer a better product or service.
BYD clearly fits Drucker’s definition. For example, although, BYD’s FO is a based on
Toyota Aygo, the lighting system has been modified to make the car more appealing to
Chinese consumers. During the process of imitation, BYD takes preventive measures to
avoid infringing IPR. In addition, in common with other Chinese car manufacturers,
BYD has gone beyond simple ad hoc improvements on existing designs. Major
components from foreign automobiles, such as engines and chassis, have become de facto
generic components through repeated remodelling, and are used to build a whole range of
different cars in the same way as one might assemble a range of PCs.

Takahiro Fujimoto calls this a ‘quasi-open modular product architecture’ and
describes it thus:
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. Imitation-turned-versatile parts are being gathered and assembled by
numerous companies and this is different from a full-fledged open architecture
based on a carefully worked-out plan as seen in various digital products made
by American companies.” [Fujimoto, (2002), p.35]

The general manager of BYD’s automobile sales company, Xia Zhibin, sees the future in
the following way:

“The competition of new cars will probably only be on appearance and design.
The highest stage of BYD’s car production is to make a car body that can be
changed as easily as that for a cell phone”. (Zhu, 2008)

4 Current successes and future challenges

Throughout its life, BYD has demonstrated its capacity to convert apparently insuperable
constraints into new business opportunities and has succeeded in building a significant
advantage over its competitors. In this final section, we will try to look forward and,
returning to the question we posed at the beginning of this article, ask if Warren Buffett
was wise to bet on BYD.

4.1 The future for BYD

In less than 15 years, BYD has achieved outstanding results in both the battery industry
and the automobile industry. We have identified three dimensions to the innovative
capacity of BYD that allowed it to outstrip its competitors:

1  organisational innovation, through the shift from capital and machine-intensive to
labour-intensive production and in the vertical integration of its value chain

2 HRM innovation, through introducing a compulsory system of training and a
complete social welfare system for employees

3 technological innovation, through research and development and by pioneering a
new form of product architecture.

However, in the current economic climate, BYD is also facing a number of challenges.

In the automobile industry, competitors like Toyota and General Motors are also
developing dual mode and fully electric cars; in addition, they have a much higher
sales volume to support their efforts and their technologies are more mature. Local
Chinese car makers such as Chang’an, Chery, Lifan and Hafei, are also speeding up their
production of hybrid and electric vehicles by purchasing batteries from local or foreign
suppliers. Similarly, new arrivals such as Valeo and Michelin are developing electrical
power train systems. Finally, despite the economic and social benefits of electric cars to
The People’s Republic of China, the government has not established clear incentives to
encourage car manufacturers and consumers to move to electrically powered vehicles.
This pushes BYD’s market for electric vehicles toward the west, where disposable
incomes are higher, the preferential policies for ‘green’ cars are more developed and the
demand from consumers is greater. However, the strict standards of the European and
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North American countries have, so far, hampered the introduction of BYD’s products in
these markets.

At the level of corporate strategy, BYD is facing a delicate balancing act between
diversification and concentration. Behind the current success of BYD’s automobile
business, there is potential risk to its sustainable growth. By the end of 2008, more than
70% of BYD’s automobile sales relied on a single model, the F3. The newly
commercialised F6 and FO, both launched in 2008, have yet to demonstrate the same
success in the market, added to which, the market share of hybrid and electric cars is still
marginal, both in China and in overseas markets. BYD is still a small player amongst
giants. Although, BYD’s manufacturing sites are expanding beyond China to India and
Eastern Europe, such a wide expansion may dilute its capital and challenge its existing
core competencies.

Finally, in a period of global financial crisis, BYD’s previous strategy will almost
certainly need to be revised because of the scale of the problems. For example, BYD’s
labour-intensive model of production served it well through the Asian financial crisis of
the late 1990s and the IT bubble in the early 2000s. However, although, the BYD group
as a whole has continued to grow, the crisis has exposed BYD’s reliance on manual
labour and some of its employees have begun to feel the effects.

4.2 Conclusions

Can BYD’s production model be sustainable in the long run? Although, labour costs are
still low, they are rising. Achieving the quality standards required to penetrate western
markets may also prove difficult when cars and components are manufactured using
labour-intensive methods. Similarly, companies like General Motors and Toyota have not
been able to sustain the high levels of vertical integration found in BYD. However,
perhaps the single most crucial question for the future viability of BYD as a producer of
electric vehicles is, can it continue to produce the stream of innovations that allowed it to
outstrip its competitors in the fields of batteries and conventional cars?

Clearly, Wang Chuanfu has great ambition and will not give up his vision of
‘Building Your Dreams’ easily. BYD’s success so far has been built on what Beaume and
Midler (2009) term radical incrementalism, but now the company has diversified both
geographically and in terms of product range and has become a sizeable business. As we
noted previously, innovation comes more easily to a new company than one that has
made a significant investment in one particular mode of operation; the question for
investors in BYD must be does it retain its capacity for innovation? Perhaps in the end,
like all bets, Warren Buffett’s investment in BYD is ultimately a matter of judgement and
of chance.

This article serves as an introduction to the capacity for innovation study of Chinese
car makers. Other leading Chinese car makers like Chery, Geely, are demonstrating
similar dynamics. Technology innovation, in particular quasi-open modular product
architectures can be found in other leading companies. As far as we are aware, this
particular form of product architecture can only be observed in China; it would be
worthwhile for other researchers to investigate whether this form of product architecture
only exists as a transitional stage or if it is consolidated in the Chinese auto industry. As
we have noted elsewhere, this model that has the potential to redefine the structure of the
automobile industry significantly (Wang, 2008).
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