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Abstract

Most research on co-development practices have focused on either the Japanese or US automotive industry,
whilst relatively small number of research has focused on developing countries. Thus, this paper aims to
present the suppliers’ technical capability influence in co-development practices in the Malaysian automotive
sector. The focus of this study is the co-development process of development a new product, and specifically in
this case, development of a new car. This paper is based on an in depth study using qualitative research
methodology. The study used an exploratory approach with the adoption of case study research strategy.
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1 Introduction

The automotive industry is continuously expanding,
and has been described as the single largest industrial
sector in the world economy [1]. The challenge of car
companies is not simply assembling vehicles, but
also orchestrating the complex set of processes
involved in the manufacture of cars. The complexity
is also owing to cars comprising approximately 10-
15,000 individual parts, with a production run that
includes approximately 500,000 units or more [2].
Developing a new vehicle involves car companies
and hundreds of suppliers, and requires numerous
decisions to be made by many different people.
According to Thomas & Oliver [3], European vehicle
manufacturers typically outsource 50-60 per cent of
their parts and assembly from outside suppliers. In
contrast, Japanese car makers, such as Toyota and
Nissan, outsource 70-75 per cent of their components
from suppliers. This evidences the needs of vehicle
manufacturers to work closely with component
suppliers in developing a new car. This paper aims to
present the suppliers’ technical capability influence
in co-development practices in the Malaysian
automotive sector. The focus of the study which this
paper is based on looks at the co-development
process of development a new product, and
specifically in this case, development of a new car.

2 Literature Review
2.1 Co-development

Numerous authors have agreed that product
development is an important strategy that enables
firms to remain competitive in a challenging business
environment [4, 5]. Clark & Fujitmoto [6] defined
the product development process as being
information- and  knowledge-intensive  work.
Therefore, the product development process has a
major impact on the cost, quality and timing of the
launch of a product [7].

Collaboration processes provide an instrument that is
used in several different industries in order to gain a
competitive advantage and so reduce development
costs. Collaboration can be both downstream with
customers and upstream with suppliers and internal
teams. Collaboration with suppliers is considered to
be one of the most important strategies in NPD. Song
& Benedetto [8] determined the positive impact of
supplier involvement on new product performance.
Supplier involvement and participation in new
product development may help to reduce costs,
reduce the time-to-market phase, improve quality and
communication, and provide innovative technologies
that ultimately can help to capture a market share and
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give a return on investment [9]. Florida & Kenney
[10] indicated that, in the case of the Japanese
automotive industry, suppliers’ components dominate
70 per cent of the car compared to 30-50 per cent in
the US. Clark & Fujimoto [11] demonstrated that
Japanese automakers have 12 months lead time
advantage compared to the US and European vehicle
manufacturers; they explained further that the
Japanese advantage in lead time appears to stem from
a combination of their internal organisation
capability, strong supplier capability, and innovation
strategy.

The term co-development has become common
usage for describing very close relationships between
a customer company and a supplier company when
developing a new product. Co-development is a term
used to describe customers and suppliers who come
together to research and develop new products,
thereby allowing each to take advantage of the
strengths of its partners. According to EPSRC [12],
co-development can be defined as “the ability of
customers to design competitive products in
collaboration with their first tier suppliers”.

2.2 Co-development in automotive industry

In their classic study on product development in the
world auto industry, Clark & Fujimoto [11]
highlighted Japanese auto makers’ ability to develop
good quality cars with shorter lead times and fewer
engineering resources in comparison to those of their
US and European competitors. They highlighted that
the suppliers’ roles in product development in Japan
might be a significant reason for the Japanese
advantage; in addition, the study noted that US auto
makers carried out 86 per cent of the product
engineering compared to 50 per cent carried out by
Japanese auto makers.

Beaume et al. [13] stated that, in the automotive
industry, innovation management is not included in a
linear process that starts with research and ends with
development, but rather is found in the interplay
between product development projects and
knowledge activities. This interplay contains a
certain richness and complexity in the process. As the
automotive industry experiences a period of
overcapacity, many vehicle manufacturers are
moving towards mergers and acquisitions [14]. This
leads to the rationalisation of product ranges and,
therefore, product development activity is carried out
under uncertain market conditions with high
competition and new technologies. Oh & Rhee [15]

classified the manufacturer-supplier collaboration
within the automotive industry into five types:
collaborative communication, collaboration in new
car development, collaboration problems solving,
strategic purchasing and supplier development. The
classifications are classified according to four
criteria: the purpose of, nature of, timing of and
parties involved in the collaboration.

2.3 The supplier
development

capability in  product

The supplier capability factor always arises when the
customer considers the involvement of a supplier in
their product development process. Wasti & Liker
[16] indicated that the ability to gain unique expertise
from outside suppliers has always been an important
reason for outsourcing. A buyer prefers to select its
most capable suppliers for a component with high
technological uncertainty. Notably, the issue is
whether or not a firm or its suppliers are more
efficient in producing the output [17]. The supplier’s
ability and funding to conduct R&D, skill,
competitiveness in relevant design work, the number
of patents, the hardware, and other facilities become
the relevant factors.

Wasti & Liker [18] indicated that OEMs mainly
outsource their designs in order to tap into suppliers’
capability outside their organisation. Wasti & Liker
[16] further proposed that the in-house technical
capabilities of the supplier and the technical
uncertainty of the component are two dominant
predictors of supplier involvement in product
development. In addition, Petersen et al. [19] stated
that supplier involvement is important when
technology is complex, and buying companies do not
have a high level of internal expertise. Moreover,
supplier product and process knowledge are
considered to be the most important elements when
selecting suppliers [20].

Filippini et al. [21] suggested that in-depth
knowledge product technologies and market needs
will help to overcome the difficulties associated with
defining the products, and will help to improve lead
times. They further added that, with the high level of
capabilities, development will speed-up and ensure
punctuality. The literature clearly indicated that the
main reason for involving suppliers in product
development is technological complexity.
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2.4 Research on
industry

the Malaysian automotive

The search for research relevant to the Malaysia
automotive industry did not produce much on the
topic of co-development. So far, no research has been
conducted on the area of co-development within the
Malaysian automotive industry. The only study on
the buyer-supplier relationship within Malaysia was
carried out by Abdullah et al. [22], which focused on
suppliers’  improvement  efforts by  vehicle
manufacturers. Furthermore, in their study on
supplier development at PROTON, Abdullah et al.
found that PROTON has played a significant role in
developing and extending comprehensive supports to
its suppliers in addition to nurturing its long-term
relationships. Their study focused on the production
relationships rather than the design and development
capabilities of suppliers.

3 Methodology

In order to understand the current practices of co-
development within the Malaysian automotive
industry from real-world perspectives, an in-depth
investigation into the phenomenon was conducted.
The study used an exploratory approach with the
adoption of case study research strategy using a
semi-structured interview approach. The interview
questions were based on the findings of the pilot
study and UK experts’ knowledge. The data were
collected through in-depth interviews involving
Malaysian ~ vehicle  manufacturers, = Malaysia
automotive Tier-1 suppliers and overseas Tier-1
suppliers within Malaysia. Each company represents
one case study. Therefore, three case studies were
from the vehicle manufacturers’ side and six case
studies came from suppliers.

For vehicle manufacturers, both national vehicle
manufacturers, PROTON and PERODUA,
participated in the interviews. In addition, one
overseas vehicle manufacturer transplant assistant
manager agreed to participate. In terms of suppliers,
Tier-1 local suppliers were selected from the
PROTON Vendor Association book, the association
of PROTON Tier-1 suppliers. There were 130 Tier-1
suppliers listed on PROTON Vendor Association.
Out of these 130 suppliers, only 57 suppliers are
Malaysian-owned without any joint ventures with
overseas companies. Of the 57 Malaysian-owned
suppliers, 13 of them produce standard parts, such as
bolts, paints, lubricants; carpets mats and so on; these
were removed as having no co-development interest

due to their non-technical nature. Only six suppliers
agreed to be interviewed. The respondents came from
different backgrounds or departments involved in the
product development process with suppliers,
including  purchasing,  engineering,  business
development, and research and development. This
provided the researcher with a variety of data from
different perspectives with respondents that had
different backgrounds.

Two interview formats were designed, one each for
vehicle manufacturer and supplier groups. The
interview session started with an explanation of the
research, its importance, and how the respondents
and Malaysian automotive industry could benefit
from it. Before the interview questions were posed,
the researcher explained the background of co-
development in Japan and the Western world as a
warm-up conversation.

The interview questions began by investigating
background information of the company in general,
the products, and the nationality of the company for
suppliers. This also included the history of the
establishment, and whether or not the company
received incentives from Government; this indicated
the Government policy towards the local suppliers
and whether or not the suppliers had been established
before the national car company was established. In
order to investigate further the influence of foreign
companies on Malaysian vehicle manufacturers and
suppliers, interview questions concerning
collaboration with foreign companies were designed.
The questions included product quality, design of the
product (local or parent company), who influences
decision-making, and the difficulties in working with
a foreign company.

The main interview questions were structured based
on the themes that were identified in the literature
analysis. For each theme, the questions were posed to
explore the practices of the vehicle manufacturer and
supplier. Near the end of the interview, the
respondents were asked if they felt there were any
issues important to co-development that had not been
highlighted by the researcher; this gave respondents
the freedom to talk about what they thought needs to
be improved or what underpins the co-development
practices within Malaysia. The researcher also asked
respondents whether or not they would like to see
any changes to co-development within the Malaysian
automotive industry, and about their ideal type of co-
development.
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A total of 12 interviews were conducted. Six
interviews were from the vehicle manufacturers
group, and six from the Malaysia-based automotive
suppliers. The companies” backgrounds are
summarised in Table 1 below. The interview sessions
lasted approximately one to one-and-a-half hours.
The interviews were recorded with permission from
the respondents. In total, approximately 22 hours of
interviews were successfully recorded for this
purpose. The interviews were transcribed and
analysed using MindManager software following the
themes that were identified in the literature analysis.

Table 1: Companies participated in the interview

process

Company | Respondent‘s Background

Name designation

MVM-1 Senior Engineer, Malaysian
New Project vehicle
Group manufacturer

MVM-1 Senior Executive, | Malaysian
Group vehicle
Procurement, manufacturer
Purchasing

MVM-1 Senior Engineer, Malaysian
Research and vehicle
Development manufacturer
(Power Train)

MVM-1 | Engineer, Malaysian
Research and vehicle
Development, manufacturer
(Mirror System)

MVM-2 | Senior Engineer, Malaysian
Engine vehicle
Department manufacturer

MVM-3 | Assistant Japanese
Manager, Supplier | transplant
development vehicle
group, Purchasing | manufacturer

OSP-1 Executive, Sales Joint venture
Department company

(Malaysia-
Japan). Tier-1
to MVM-1

OSP-2 Manager, Europe based
Business company
development within

Malaysia. Tier-
1 to MVM-1,
MVM-3

MSP-3 Manager, Malaysian
Business owned
development company. Tier-

1 to MVM-1
and MVM-2

MSP-4 Executive, Malaysian
Business owned
development company. Tier-

1 to MVM-1

MSP-5 Head of Malaysian
Department, owned
Business company. Tier-
Development 1 to MVM-1,

MVM-3

MSP-6 Manager, Malaysian
Business owned
development company. Tier-

1 to MVM-1

*MVM: Malaysian vehicle manufacturer
*OSP: Overseas supplier
*MSP: Malaysian supplier

4 Findings and discussion

Supplier capability seems to be the main concern of
vehicle manufacturers when selecting the appropriate
supplier. The findings suggested that supplier
capability is the main reason why local vehicle
manufacturers’ have different attitudes towards local
and overseas suppliers. Overseas suppliers are
involved early as the vehicle manufacturers need
their know-how. In addition, overseas suppliers could
influence  vehicle manufacturers in  product
performance, shape and so on, but, on other hand,
local suppliers have good manufacturing capability
with competitive product prices.

The model of local suppliers’ manufacturing
capability within Malaysia is similar to that which
has occurred in the US, where suppliers were
effectively treated as a source of manufacturing
capacity [6]. As most of the local suppliers have no
design capability, vehicle manufacturers seem to use
them as manufacturing arms.

The main finding of this study is that local vehicle
manufacturers tend to involve their suppliers in
developing a new car based on the suppliers’
technical capability. The findings also showed that
local vehicle manufacturers more comfortably ally
with overseas based suppliers in developing high
technological product compared to local suppliers.
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Furthermore, local suppliers are only invited in the
product development process after the “design
freeze” stage by the vehicle manufacturers, while
overseas based suppliers are involved in the new
vehicle development process at the early stage.

To understand further the current co-development
practices in the Malaysian automotive industry,
Kamath & Liker‘s [23] model of supplier roles in
product development can be used to describe the role
of suppliers within Malaysia (Table 2).

Table 2: Four supplier roles [23]

Role

Description

Responsibilities during product
development

Partner (full service provider)

reach

Relationship between
equals; supplier has
technology, size, and global

Entire subsystem. Supplier act as an
arm of the customer and participates
from the pre-concept stage

Mature (full system supplier)

Customer has superior
position; supplier takes
major responsibility with
close customer guide

Customer assembly. Customer
provides specifications. Supplier
may suggest alternatives

Child Customer calls the shots Simple assembly. Customer
and supplier responds to specifies design requirements and
meet the demands supplier executes it

Contractual Supplier is used as an Commodity or standard part.

extension of customer*‘s
manufacturing capability

Customer gives detailed blueprints

Overseas suppliers are categorised as a ‘partner’ type
of supplier to vehicle manufacturers, as they have
technological capability and expertise. The partner
type of supplier refers to those suppliers that

understand the product and process. According
to Kamath & Liker [23], this type of supplier is
superior to their customers (in terms of technological
capabilities and expertise of the product), and they
can therefore suggest solutions regarding customer
performance and activities. The suppliers in this
group were involved at the early stage, and intensive
communication occurred throughout the cycle. All
the criteria mentioned in Kamath & Liker‘s [23]
partner supplier role match the situation with
overseas suppliers within the Malaysian automotive
industry.

In contrast, local suppliers within the Malaysian
automotive industry play a role that falls between
‘child” and ‘contractual’. Suppliers under the child
role have less influence on design as the customer
provides the detailed specifications, whilst they have
to build and test the prototypes. Some local
Malaysian suppliers are categorised as playing this
role. Vehicle manufacturers monitor these suppliers

closely, as the product complexity is often higher
than for those suppliers who take a contractual role.

The contractual type of supplier simply manufactures
parts designed by the customer. They may have
unique manufacturing capabilities, such as large-
scale flexible automation and communication, which
is less extensive than for other supplier roles.
Normally, contractual role suppliers have long-term
relationships with their customers [23]. As the
research suggests, local Malaysian suppliers have no
design capability, have long relationships with
vehicle manufacturer, and can offer good
manufacturing capability, and so most of them fall
into this contractual role.

5 Conclusion

These findings have provided the insight to the
Malaysian vehicle manufacturers and it suppliers’ co-
development practices; based on suppliers” technical
capability. Most local Malaysian suppliers are
involved after the engineering and design stage while
most overseas suppliers are involved with local
vehicle manufacturers at the early stages. This is
clearly based on suppliers’ capability, as local
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vehicle manufacturers need overseas suppliers’
expertise on the project. Most local suppliers act as
manufacturing arms to local vehicle manufacturers
and therefore they become involved after the design
has been frozen. It is clear from the findings that
local suppliers are not involved in the product
development process or in the process co-
development. Hence, the critical implication from
this study is that in order for local suppliers to get
involved in the vehicle development process at the
early stage, local suppliers need to become more
technologically competitive.
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Coffee break i =liE MPS 11
o S Parallel Sessnon 2—2 Other Manufacturing Processes Room WE 240 T
S 0bc 30 Session 2-2 A ; a'laur. e Co~Cha|r . Session 2-2 8 Chair: ~ Co-Chair: o
o 200215 | 215230 | 230245 | 245300 | 3.003. 1 | 3.15-3.30 3.30-4.00 4.00-4.15 | 415430 | 4.30-445 | 445500 | 5.005.15 5.15-5.30
. OMP 1 OMP2 OMP 3 OMP 4 OMP 5 OMP 6 Coffee break QMP 7 OMP 8 OMP 9 OMP 10 OoMmP 11 OMP 12
5.30-8.30 3 ere g Banque
Time Events
9.00-10.00 Keynote Address 5: Assoc. Prof. David | Wilson AUT University New Zealand; "Navigating the Wilds of Industrial Optimisation" "
Room WE 24
10.00-11.00 Interactive Session on Teaching with New Technologies: Peter Maclaren, AUT University, Auckland New Zealand
Day 3 11.00-11.30 Coffee Break
Friday S Parallel Sessions 3-1 and 3—2 Manufacturmg Technology and General
30-11-2012 11.30-1.00 Parallel Session 3-1 Chair: Co-Chair: Room WE 230 ; v Parallel Session 3-2 Chair CoChair: Room WE 240
5 3 11.30-11.45 | 11.45-12.00 | 12.00-12.15 | 12.15-12.30 | 12.30-12.45 | 12.45-1.00 11.30-11.45 | 11.45-12.00 | 12.00-12.15 | 12.15-12.30 | 12.30-12.45 | 12.45-1.00
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1.00-2.00

Lunch Break




