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Abstract. This paper focuses on lean manufacturing and culture and hgw the
influence the sustainability initiatives of an Automotive compan@fima. The
principle of lean manufacturing is widely applied in the autonsothdusty
worldwide. The last few decades have witnessed the accelepatiegof Chi-
na’s continued emergence as a major industrial power. With the globalisation of
multinational corporations and the development of domestic ativerenter-
prises, theres an increasing number of cross-cultural motor manufacturing
companies starting their business in China. In these companies, atilteral-

ty is an important factor that affects the management strategies. Usasp a
study approach, this paper shows the relevant themes on the role wfdean
facturing and culture on the sustainability initiatives taken by the aoyp
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1 Introduction

China has emerged as a World manufacturing super power in tfiewadecades.
This has brought sustainability concerns, especially in relation to contrptiihgion
in the air. This paper focuses on Company X, a ChiResech joint venture that
dominates in the emissions control (as part of their sustainabilibyt®ff vehicle
interiors and seating field€ompany X’s Wuhan branch in China is the case study
company in this paper. As a cross-cultural company, it is a typieahge about the
impact of cultural difference on lean manufacturing’s application, and as a leading
motor manufacturing company, it has high-possibility to conduct eamufacturing
to a further extent. A qualitative research method was used to interview relevant em
ployees then a thematic coding method was used to analyze the data.
The research questions addressed in this paper are: 1) What are the philosbphy p
lems in lean manufacturing theory?, 2) What lean manufacturing baole been
mainly used in automotive industry?, 3) Do cultural differences betWena and
France cause the implementation of different lean management strategies?
The paper is organized as follows. Section 2 presents the literature review on lean
manufacturing in China and Hosftede’s model and organizational management. Sec-



tion 3 shows the case study methodology. Section 4 provides the réshégjaalita-

tive analyses. Section 5 discusses the findings and compares to wider literature. Sec-
tion 6 draws conclusions as well as limitations, implications for theorypeaxtice,

and identifies avenues for future research.

2 Literature Review

2.1 Lean manufacturingin China

The lean manufacturing concept is also adopted by a large amount eE€hiriture-
based automotive manufacturing firms. The pioneer who broughitd groduction
system to China was First Automotive Works (FAW), the Chinese rfiotorwhich

was the representative of Ford Production System in China, and in thalfadé the
1970s, with the help from the originator of lean manufacturing, Ta@itimno, lean
manufacturing began to play its role in Chi@ [According tOIE], there are some
reasons can be used to explain why lean manufacturing became poj@héra. One

of them is applying lean manufacturing, which can help organimtiuild a high
reputation as it can be regarded as willing to accept new concepts and teshniqu
Some of these are: JustTime (which aims to eliminate the 7 types of waste: over-
production”, “waiting”, “transport”, “extra processing” “inventory”, “motion” and
“defects”), 5S (8 “sort”, “set in order”, “shine”, “standardize” and “sustain”), Value
Stream Mapping (VSM)Previous empirical research found that some companies
achieved positive performance from lean manufacturing. For instémeeayorkin-
process (WIP) of FAW was reduced by 70% after the adoption SﬂPShanghai—
VW, the joint venture enterprise that combined by Shanghai Automotivestiyd
Corporation (SAIC) and Volkswagen (VW) acquired the remarkable ach&ve
since it applied TPS in the 199{&7], and until now, this concept also plays the role
as guidance for Shanghai-VW.

2.2 Hofstede’s model and organizational management

compared and discusd the cultural distance between China and Western coun-
tries using the Hofstedke Model, and the results showed that China has high power
distance, high uncertainty avoidance and long-term oriented country tlast ten
collectivism and medium femin@, while most of the Western countries have
different cultural characteristic illustrated the impact of Hofstede’s cultural
differences theory on organizational management in detail from theviio@aspects:

1. Impact of“Power distance” and “Uncertainty avoidance” on decision making,

2. Impact of “Individualism and collectivism”, “Masculinity and femininity” and
“long-term orientation and shaxem orientation” on cooperative management,
and motivation systems,

3. Social and interpersonal relationship (“guanxi” and “face”) are the important com-
ponents in Chinese culture.



During the investigation ahe Toyota Production System (TPS) in the Chinese auto-
motive industry, cultural differences will be considered to illustrate how paom
X’s managers deal with the differences in the application of lean manufacturin

3 Resear ch methodology

Thematic analysis is a qualitative descriptive method to describe the important phe-
nomenon througkfcareful reading and re-reading of the data” (, p. 258). There
are five major stepscollecting data, setting initial codes, searching for themes &
categories, reviewing & adjusting initial themes & categories and producinméhe f
results(; ; ; ). provided a description about the first step, which
means gathering information through transcribingriiewee’s answers.

However, in this research, there is another stage in collecting data,isvtrizhsla-
tion from Chinese into English after transcription as the intervieweeSkinese. The
second step is producing the initial codes. Codes can vebert “manifest content
of the data, that is, something directly observable” and the implicit meanings hidden
behind the message@; ). pinpointed that codes can be broadly divided into
two categories, which are data-driven codes (inductive coding) and ttheeen-
codes (deductive coding]:l[4] stated that data-driven codes represent an inductive
approach that means the ideas are recognized from the raw informadiornpthis
research, it means the important and meaningful points which are exfractethe
interviews through highlighting the multi-referred words in thetent.

Moreover, existing codes to produce the appropriate themes (patterns}egu ca
ries were usedDZ] described this process as identifying different codes terdiffer
themes. hemes derive from interviewees’ answers and emerge through gathering the
useful and relevant codes to compose the uniform ideas, followirgulgividing
them into different categorie(; 8]). mentioned that there are various types
of themes such as "conversation topics, vocabulary, recurring activitesmnings,
feelings, or folk sayings and proverbs" (p.131). When Ingldcategories (sub-
themes) to obtain a comprehensive understanding of the dataset, the aitialgst-w
ally select the aspects that are repeated mostly by the majority ofeheawees and
display them using specific words or sentences. The following stibye igrocess of
reviewing and adjusting the established themes and cate |skerts that this
step should be operated after reading and assessing the third seefat times.

In this research, the data are collected from the semi-structured intervaaws fr
three managers and two employees at Company X, who were selectéukif
knowledge and practical expertise on the topic of this study, which careersidi-
ty. When the interviews were transcribed and translated, it was founthénatwere
some answers out of topic, which could not be tied up to the researcionmgsr-
fectly. So, the relevant participants (namely the managers) were contacted again to
obtain a more accurate response, which provided a reasonable oppaatusitiew
and adjust themes and set more precise sub-themes. After checking tlhiktyredfab
the last step, the final results can be produced effectively.



According to@, and , a case study aims at producing a comprehensive
understanding about a question that is based on real-life experience. Whaatitg
interviews, a semi-structured method to collect information was &&ad-structured
provided interviewers with a more flexible approach to communicate wittviewer
eesto obtain more valuable information. Specifically, this method allows interview
ees some degree of flexibility to talk about what they &nd provide inter-
viewers some opportunities to alter prepared questions to align wilhhpib. 15
questions were designed and applied covering the following issues ata@pidp
lean implementation, culture, sustainability, 5S, VSM and performanchislinter-
view processWechat’s free video call was used. For the list of interviewees, see Ta-
ble 1.

Table 1. Information about participants

Interview- Gender Age Job title Years of experi- Duration of
ee ence in Company X interview
1 Female 45 Financial 25 years 30 minutes
Manager
2 Female 39 Deputy  Fi- 15 years 20 minutes
nancial Manager
3 Male 52 Production 20 years 30 minutes
Manager
4 Male 28 Worker 5 years 15 minutes
5 Male 30 Worker 8 years 15 minutes
4 Results

After transcribing and translating interviews to collect data, the next stepligidg
the explicit codes and implicit codes that interviewees mentioned according to the
existing theories. From the concept fr[ the specific process of deductive cod-
ing is reading other people’s research to set the initial codes, using these pre-decided
codes as the standard to attach the interview and to count how many timedehke
occur. The research can also analyze the relationship between diffedest ao
terms of “occurrence or sequencing” . For example, an analyst may decide the
initial code as “challenge” and desire to know how many interviewees mentioned this
code in the entire interview, and then the analyst may want to realize whether th
mention of “challenge” was typically followed by talking about of “difficulty”.

Having read and re-read the entire corpus of the data, one needs ta caatep-
tual tool with which to classify, understanding and examining the colledatal
Thus, the researcher devises a coding book (coding frame or camikyytb guide
the thematic analysis. It contains the full set of codes that one choose$yttoapp



datase{13]. Thus, in devising a coding frame for the application of lean faatur-
ing in Company X, the researchers found the relevant theory-driven icodgmorts,
journals, dissertation and other types of documents and an inductivegrefdhre
full set of interviews. The initial codes are listed below:

A) Integrate lean production principle into staff management
a) Emphasis omanager’s contribution

1. Propaganda and training
b) Employees should cultivate self-discipline

1.Stress the responsibilities of employees

2. Establish reasonable control and motivation system
¢) Insist on continuous improvement

1. Improve production operation system

2. Improve process quality

3. Continuous improvement requires correct method
B) The application of lean production
a) JIT is the most widely used management concept
b) 5S is the foundation of other management methods

Table 2 shows a sample of the coding frame.

Table 2. Sample codes used in analysis

Code Definition Example

Culture It is significant that the “For a large number of relative low-level
adaptation of Japanes: Chinese motor manufacturing enterprises, i
based lean manufacturin very important for them to realize that tt
in China should integrate implementation of lean production must |
Chinese culture and Chi combined with national conditions and actt
nese automotive industr industry situation.” (Interviewee 2)
environment into it.

Waste The nature of compan “In order to make a profit in the price cor
reduction is profit maximization by petition, we must try our best to reduce co
reducing waste and wasté (Interviewee 3)
Sustain- Company X as the “And it also focuses on the development of
ahility - leading motor manufac renewable sources, biological materials to

friendly turing company, aims a create a lighter car” (Interviewee 3)
developing  sustainable
friendly by applying new
technology

Training Training employees tc “We have multi-skill training and manag
cultivate comprehensive ment system so that employees can learn n
talents job skills to become comprehensive talel

rather than unilateral experts” (Interviewee 1)

When using thematic analysis to investigate the application of lean manimgctur
in Company X, the word that wasentioned most by interviewees is “culture”, which



means it is significant that the adaptation of Japabased lean manufacturing in
China should integrate Chinese culture and Chinese automotive industonarent
into it. In summary, through the reviewing and adjusting prodhssfinal version of
themes and categories were produced (See Table 3).

Table 3. Final version of themes

Theme Category Description

1 Integrate lean manufacturing principle into staff management
1 Emphasize on manager’s contribution
2 Employees should cultivate self-discipline
3 Insist on continuous improvement

2 The application of lean manufacturing
1 JIT is the most widely used management concept
2 5S is the foundation of other management methods

3 Culture plays a vital role in Chinese-based lean manufacturing
1 National culture guides management strategies
2 Industrial culture requires profit maximization and cost minimi

tion

3 Enterprise culture focuses on sustainable development

5 Discussion

5.1 Continuousimprovements can be achieved by self-discipline

Regarding, the first research question on: What are the philosophy prdblézas
manufacturing theory? it was found that Company X can tackle effecéasures to
improve employees’ self-discipline and self-control to achieve continuous improve-
ment. According tCL—[B]continuous improvements’ operation requires relevant stand-
ards, including an instruction about the specific improvement measugesde em-
ployees and a system to control and motivate employees to followgtraciion.
From the interviews, it was found that these standards are conducted praigok
Integrating the interviewees’ answers, it can be concluded that a perfect and valuable
improvement measures instruction should set from the angkéndiny-level workers
as they can proceed from their actual conditions and propose \effscijgestions.
Moreover, a feasible control and motivation system should aim at groups’ perfor-
mance rather than individual, which cannot only improve employees’ responsibilities
to conduct improvements consciously, but also provide managéntudive impres-



sion about how these improvementwuld take place. Furthermore, the implementa-
tion of continuous improvements does not only develop employees’ self-discipline
and self-control but also trains their ability to solve various probl¢2@.empha-
sized the significance of comprehensive training, which was witnessed bya@gm
X’s pre-job training and rotation systems. Therefore, when problems dbose all-
talented workers can solve them timely and due to their self-disciplmeutlity of
products can be strictly controlled, which lays a foundation for impgopinduction
efficiency and yielding economic benefits.

5.2 JIT and 5S arethe most widely used lean manufacturing tools

Regarding the second research question on: What lean manufacturingatamlseen
mainly used in automotive industry? From the literature review, it canumal fthat

the three typical tde/concepts are: JIT, 5S, and VSM. However, from the interviews,
VSM was not mentioned by any participant. Whichever the tool is, reductivasié

is always the main purpose. In section 2, the seven major ¢ypesste were identi-
fied, for instance mentioned that reducing inventory is the most basic for the
application of lean manufacturinﬂ[l] stated transport waste will cause nosdval
cost to the end—customer provided an opinion that defects reduction can be
linked with continuous improvements and self-discipline.

Firstly, in lean manufacturing, the production plan is determined and pulled by
consumersdemand rather than derived from intra-company requirements, the de-
partment’s managers will not set production plan until they receive an order, therefore
it can ensure the company's inventory is reduced not increased. Secondhan@o
built several factories and warehouses in transportation junctionsh wait reduce
cost and shorten transportation time. Thirdly, the production procegsided by
SOP (Standard Operating Procedure), which contains six elements: wheeethisu
work instruction? what kind of people should use it? what is\éftmee and content of
this work? what is the purpose? when should we do it? anddioomplete the oper-
ation step by step?. Using it as a guidance for production can gmedrets are in
line with the specifications, which will reduce the number of defective products.

5.3  Cultural differences can benefit management strategies

The last research question is: Do cultural differences between China and darasee
the implementation of different lean management strategies? Througmatjste
analysis, it was found that cultural diversity in the cross-culture coynpeads to
positive management strategies, which provides Company X an opportan
achieve good performance. The following discussion will be conductedrfational
culture, industry culture, and enterprise cultarethese three aspects. Firstly, based
on Hofstede’s cultural theory, the cultural diversity will lead to different operational
modes and strategi. stated that the effect of national culture will reflect in
the organization from several aspects. In Chinese culture, collectivism,irfgynin
high power distance, and high uncertainty avoidance are the main chstiaster
which leads to the Chinese managers emphasise: cooperation, loyaky,qoowen-



tration and makinglecisions by themselveln the Western culture, the main charac-
teristics are: individualism, masculinity, low power distance, and loveni@inty
avoidance, and these mean that top managers prefer to decentralise tremmibht
cultivate employees’ sense of individualism. For example, CompanysXappraisal
system is based on group work rather than individual performardeh means the
whole group will be regarded as a whole for obtaining rewardsceiving punish-
ments. Moreover, Company X focuses on giving more opportufitiesmployees to
participate in the decision-making to provide the most effective contiriogusve-

ment measures based on their real experiences. Secantllg, Chinese automotive
industry, the central government plays a very important role. Since 8@s,1Be auto
industry had become the main target for the central government timlcthmough
formulating strict policy[26]. and [29] proposed that one obvious objective the
local government sets for Chinese auto industry companies is profitnination,

which means increasing local fiscal revenue. Based on this objectiv€hthese
motor companies contribute to decreasing waste and cost to the mininming du
production, which adheres the principle of lean manufacturing perfadtisdly, it is
undeniable that in the last decade, motor vehicles had become the largest source of
urban air pollution in China, the reasons caused this situatioati€ttina does not

only have the adequate emission-control policies but also does not have the cutting
edge technology to support the exhausts purifica@m [[n order to address this
problem, the relevant Chinese institutions encourage motor manufgotorimpanies

to develop the sustainable and green products. Company X is the leadirangamp
automotive manufacturing in Chineegarding sustainability efforts to promote tech-
nological advancement to achieve sustainable development. Specifically, it not only
develops emission control systems to reduce pollution of exhaisdiens, but also
upgrades noise-dissipation s1sk to reduce noise pollution.

6 Conclusions

It could be argued that lean manufacturing and culture play an importanh rihe
sustainability efforts of Company X. There are seven key findimglis paper: 1) it

is important for companies to train qualified personnel, 2) companies tarateu
employees’ self-discipline by building effective control and motivation systems, 3)
continuous improvement measures should integrate employees’ opinions, 4) the aim

of JIT is zero inventory that can be achieved by choosing and estadlibiei long-
term cooperation with reliable suppliers, 5) 5S is the foundation of otheagement
tools, 6) cultural diversity provides more available views for the establishofient
management strategies, 7) lean manufacturing canngti@ptove company’s core
competition and pursue long-term intesgbiut it can also increase annual revenue by
improving efficiency and reduce costs and waste.

There is a positive relationship between lean manufacturing’s application and the
performanceat Company X, such as improving staff’s training and enhancing team
work. Among these benefits, the most obvious advantages derivelfimosing green
suppliers. Firstly, choosing green suppliers has significant valuedst manufactur-



ing companies, as tan be regarded as a core competition factor for the company’s
development. Company X as a typical manufacturing company is welldvarghe
benefits of green suppliers and aims at building the long-term coopereaitienmn-
ships. Secondly, on the one hand, the reliable suppliers can decregsetahtial
threats from unexpected orders and a shortage of supply tdriimeum, on the other
hand, it may put invisible pressure on business to require thikérsqray more atten-
tion to the goods quality and waste reduction. Moreover, Company Xaalsses on
searching potential customers and through improving quality andal#eg waste in

the production process to alter potential customers to loyal customers and gealizin
profit-maximization by pursing waste-minimization.

In this study, the key limitatiorsthat as a case study approgtie results present-
ed only applied to the investigated Company X, however some ingightbe pro-
vided for other companies within the automotive sector. The use ef oththods
such as ethnography, cross-sectional survey or observatidnsfance, could have
provided a better insight on this subject.

Lastly, further research about other Chinese-based cross-cultural autocantive
panies should be encouraged and developed in order to realize that based on the cu
rent situation of lean manufacturing’s application in China, are there any feasible
measures to be taken in order to make these companies achieve better peeforma
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