
Abstract—Lean manufacturing is  one of  the  modern man-

agement methods to streamline production, reduce waste and

increase business efficiency, thereby helping organizations and

businesses improve productivity and quality.  Most businesses

have  encountered  difficulties  when converting  to  LEAN and

have not achieved the expected and sustained results in the long

term. The aim of his study is to evaluate the factors of business

characteristics affecting the results of Lean model application

in industrial production in Vietnam. This study conducts an in-

depth study of 10 typical industrial manufacturing enterprises.

The research results show a model of six business characteris-

tics that affect the success of Lean in production conditions in

industrial enterprises. Based on the results, this study provides

some suggestions for the firms to successfully apply lean.

Index Terms—Lean, success, characteristics, industrial pro-

duction enterprises

I. INTRODUCTION

HE LEAN production method is built on the foundation
of continuous improvement with the aim of eliminating

waste in the production process and helping businesses build
a  unified  thinking  and  action  method  for  the  production
process.  [5;16].  The concept of LEAN has been studied in
many fields, expressed in two well-known and in-depth stud-
ies of  Womack & Jones,  "The Machine that  Changed the
World"  in  1990  and the  research  work  "LEAN Thinking"
which is evaluated by experts was simultaneously published
in 2003. The basis of LEAN production is the Toyota Pro-
duction  System  (TPS)  with  a  new  concept  of  production
based on innovation and building consensus among people to
create new higher value from and within the business. From
the successful experience and strong development of Toyota
[1;21;25] up to now, the LEAN philosophy has become a
new trend in high-efficiency and zero-waste manufacturing.
[6;8;15;18] In fact, there are many businesses in the world
that have been participating in the transition to LEAN pro-
duction for a long time, but most of the results achieved are
only modest costs compared with expectations [4;7;10;11].

T

In Vietnam, the lean production model has been awakened
in  both  research  and  practice.  There  are  many  studies  on
LEAN that have been published by many researchers. Along
with some initial results, there are also many businesses that
have  not  achieved  success  in  the  process  of  applying  the
LEAN production  method to the production  system. Most
businesses have encountered difficulties when converting to
LEAN and have not achieved the expected and sustained re-

sults in the long term. In fact, there are not many enterprises
that apply and succeed with the LEAN production method in
Vietnam [13; 14; 15]. Only about less than 10% of these en-
terprises have the ability to successfully approach this pro-
duction method. [13;20]. From some of the above issues, the
author focuses on in-depth research at 10 industrial produc-
tion enterprises  that have applied LEAN to the production
system to find out what are the factors affecting the success-
ful application of LEAN in Vietnam. Vietnam [16;18;19;22].
The study focuses on identifying and evaluating the factors
affecting the successful application of LEAN and the charac-
teristics  of  enterprises  that  affect  the  results  of  applying
LEAN  in  enterprises  to  explain  why  many  businesses  in
Vietnam have difficulties in successfully applying LEAN.

II. LITERATURE REVIEW AND RESEARCH MODEL

The term “success factors” is defined as “a limited number
of factors that, when satisfied, will ensure the performance
and enhance the competitive success of the enterprise.” Suc-
cess factors are identified as the most important factors af-
fecting the success of an organization when implementing a
new program or project [18;19;24]. Success factor research
will help businesses know and focus on a few areas that may
meet these criteria or may even allow businesses to decide if
they have the necessary capabilities [1;10].

Clearly  defining  the criteria  to  successful  application  of
LEAN in the production  system helps  the author to accu-
rately analyze the process and evaluate the implementation
results of the enterprises. Previous studies have shown that
the results of LEAN are expressed through four main criteria:
(1)  increase  production  productivity,  (2)  improve  product
quality, (3) reduce production costs and (4) ability to deliver
on  time [9;12;17].  These  criteria  are  considered  to  be  the
most  important  to  determine  the  successful  application  of
LEAN in enterprises [30;31]. An enterprise is considered to
have successfully applied LEAN when that enterprise has ap-
plied LEAN for at least 3 years and the results must meet all
4 criteria. Moreover, these results have been maintained for
at least 1 year [26]. There are two levels of enterprise success
in adopting LEAN which depend on when the implementa-
tion started or be applied and the results from the adoption
process. Accordingly, the levels include: (1) Applying LEAN
internally inside the firm and (2) Extending LEAN beyond
the firm.
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A. Factors for the successful application of Lean model

Based on the literature review, in order to investigate the
factors affecting successful  implication of Lean, the author
focuses  on  10  industrial  production  enterprises  with  more
than 5 years applying Lean. Currently,  there is no detailed
study on the factors affecting the successful  application of
the Lean model in industrial production enterprises. Previous
research results show that six problems of industrial produc-
tion enterprises affect the successful application of the Lean
model, including: (1) Leadership commitment to companion-
ship,  (2)  Technology  level,  (3)  Management  competences,
(4) Quality of employees,  (5)  The awareness of the work-
force about the importance of Lean and (6) Supply chain in-
tegration ability.  Based on the literature review, we propose
the research model as follow:

Figure 1. Research model

The following research hypotheses are proposed:
Hypothesis H1: Leadership commitment has a positive im-

pact on Successful implementation of Lean
Hypothesis H2: Technology level has a positive effect on

Successful implementation of Lean
Hypothesis  H3: Management  competence  has  a positive

impact on Successful implementation of Lean
Hypothesis H4: Employee quality has a positive impact on

Successful implementation of Lean
Hypothesis H5: Employee awareness has a positive impact

on Successful implementation of Lean
Hypothesis  H6:  Supply  chain  integration  has  a  positive

impact on Successful implementation of Lean

III. RESEARCH METHODS

The  study  used  qualitative  research  methods  combined
with quantitative research. Qualitative research aims to: de-
termine the factors affecting the ability to successfully apply
the  Lean  model,  determine  the  research  model,  adjust  the
scales of research concepts on the basis of building a draft
scale that is summarized Conclusions from previous studies
were  referenced  to  form a preliminary  interview question-
naire.  The survey was conducted through the technique of
consulting 5 experts (5 managers knowledgeable about the
technical process of quality control). Research, in-depth in-
terviews with 90 workers working at production spans,  on
production lines in factories arranged with Lean applications,

warehouses, etc. We choose a convenient sampling method
to check preliminary questionnaires, adjust the scales to suit
the reality of each operation in the production stages, because
each production process requires a level of standardization of
the stages and very strict operation (cycle time) by rationaliz-
ing the production processes. Quantitative research helps to
quantify the relationship between factors through the applica-
tion of statistical analysis tools (SPSS), using 5-level Likert
scale to measure the values  of observed variables.[3,6,  22,
23, 24, 25;30]

The study sample size was determined on the principle of
being larger than the minimum sample size to achieve the
necessary reliability of the study. According to, the minimum
sample size must be guaranteed according to the formula n ≥
8m + 50, the author's research model includes 06 indepen-
dent variables, so the minimum sample size is = 8*6 + 50 =
98 observations; In the study, the author chose a sample size
of 150 to ensure reliability for data analysis. Collecting pri-
mary data from a structured questionnaire prepared through
stratified probability sampling method. Survey subjects were
selected from many lines in the workshop at companies pro-
ducing  different  product  lines.  Various  products  include:
fixed line, variable line, continuous production line, assem-
bly and packaging management system, raw material storage,
finished product storage, automatic welding workshop. The
data analysis was conducted in the following steps: first, we
assessed the reliability of the scale by Cronbach's Alpha co-
efficient,  then  we  conducted  exploratory  factor  analysis
(EFA).  Finally,  to  test  the  hypotheses  we  did  correlation
analysis and multiple linear regression [3,6].

IV. RESEARCH RESULTS

A. The reliability of the scale

The results of data analysis showed that the scales were re-
liable (Cronbach's Alpha > 0.6). Thus, the scale is suitable
for exploratory factor analysis (EFA).

TABLE 1. EVALUATION OF SCALE RELIABILITY

The scale

The 

number 

of 

observed 

variables

Coefficient of 

correlation of 

total variables.

Cronba

ch' 

Alpha 

coeffi-

cient.

Cronbach' 

Alpha if 

variable type

Leadership 

commitment (LD)
4 0.711  - 0.829 0.917 0.893– 0.911

Technology level 

(CN)
4 0.623 – 0.693 0.849 0.808 – 0.828

Management 

competences(NL
5 0.598 – 0.680 0.809 0.734 – 0.775

Labor quality (LQ) 4 0.677 – 0.800 0.879 0.820 – 0.868

Employee 

awareness (NT)
5 0.627 – 0.794 0.845 0.755 – 0.825

Supply Chain 

integration (CC)

4 0.555 – 0.642 0.780 0.699 – 0.742
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EFA exploratory factor analysis: After the variables have
been evaluated, and the scales of the variables are suitable.
The KMO coefficient is between 0.5 and 1 and the model's
significance coefficient  according to Bartlett's  test must be
statistically significant at 5%. The variables with Factor load-
ing less than 0.5 in EFA would be omitted from the research
model.

Variable Load factor
1 2 3 4 5 6

LD6 0.887
LD5 0.875
LD1 0.850
LD4 0.817
LD2 0.815
NL3 0.777
NL5 0.682
NL4 0.618
NL2 0.572
NL1 0.821
LQ2 0.819
LQ4 0.786
LQ3 0.763
LQ1 0.752
NT3 0.894
NT2 0.860
NT4 0.850
NT1 0.814
CC2 0.896
CC1 0.831
CC4 0.786
CC3 0.784
CN2 0.835
CN3 0.797
CN1 0.781
CN4 0.773
DISCLAIMER18,54219,613 32,34 45,244 57,245 68,461
Eigenvalues 4,537 3,327 3,127 3,026 2,58 2,477

- Factor analysis with scales of independent variables

EFA analysis  for  independent  variables:  The results  of  06
factors  analysis  with  26  observed  variables  showed  that:
KMO value = 0.824 (0.5 < KMO = 0.824 < 1),  so factor
analysis  is  accepted  with  data  research  material;  Sig
coefficient.  =  0.000  <  0.005;  Cumulative  variance  of  06
extracted  factors  =  68.461%  >  50%.  The  variation  of  06
factors represents 68.461% of the overall variation. This is a
high percentage  indicating that  the data obtained  from the
survey has a high degree of convergence of the scale.

EFA analysis for the dependent variable: the results of factor
analysis with 04 observed variables showed that: KMO value
= 0.752 (0.5 < KMO = 0.752 < 1) satisfied the suitability of
factor analysis; Sig coefficient. = 0.000 < 0.005; Cumulative
variance extracted = 60.412% > 50%; All factors meet the
conditions with Eigenvalue = 2,416 > 1 to form a statistically
significant factor [4; 14]. Thus, the factor analysis has given
completely  reliable  results,  these  factors  will  be  saved
directly into the data of SPSS software with specific names
as stated in the summary table. These factors will be used in
regression analysis to evaluate the influence of each factor on
the success of Lean.

After EFA verification and automatic saving of factors in the
analysis  process,  independent  factors  are  given  including
Leadership  commitment  to  accompany,  technology  level,

management  capacity,  quality  labor,  awareness  of  the
workforce,  and  the  ability  to  link  supply  chains  are  six
factors  that  have  a  positive  impact  on  the  success  when
applying  the  Lean  model  to  production  and  business
activities of enterprises. 

TABLE 2. RESULTS OF REGRESSION ANALYSIS

Model R R2 Standard

deviation

Durbin-

Watson

1 0.799a 0.639 0.337 1.783

Sum of 

squares

Degree

of

Freedom

F Sig

Regression 56,644 6 99,808 0,000b

Balance 32,009 144

Total 88,563 150

(Source: the author's survey data processing results.)

Multiple linear regression analysis was performed using
the Enter method. The results (Table 3) show that the ad-
justed value of coefficient R2 is 0.633;  this means that the
independent variables included in the regression model ex-
plain 63.5% (> 50% is good) showing the change of the suc-
cessful  dependent  variable  of  the  Lean  model.  This  is  a
rather high rate, showing that the survey and analysis results
are quite suitable for studying the impact of 6 independent
factors on the success of Lean.

TABLE 3. RESULTS OF MULTIPLE LINEAR REGRESSION ANALYSIS

Correcte

d  R2  =

51.1%.

Normalization

coefficient t
Sig signifi-

cance level

Multicollinear

Statistics

Beta Tolerance VIF

Constant 0.863 0.389
LD 0.424 11.686 0.142 0.860 1,026
NL 0.359 9.947 0.000 0.858 1,020
LQ 0.271 7.522 0.000 0.860 1.013
NT 0.270 7.503 0.000 0.735 1.011
CC 0.258 7.126 0.000 0.816 1,02
CN 0.257 3.848 0.000 0.738 1.356
Source: the author's survey data processing results.)

The analysis results (Table 4) show that the independent
variables included in the model (: LD, NL, LQ, NT, CC, CN)
have  sig  values  ≤ 0.05;  the  regression  coefficients  are  all
greater than zero, so these factors all positively affect the de-
pendent variable TC. However, the firm size variable has the
value sig. = 0.142 > 0.05, so there is no impact on the work-
ing  efficiency  at  5%  significance  level,  95%  confidence
level; The variance exaggeration coefficient VIF of the inde-
pendent variables is in the range (1.011 - 1.356) < 2, showing
that these independent  variables  are not closely related,  so
there is no multicollinearity phenomenon. Based on the size
of the normalized regression coefficient Beta and the order of
impact level, a standardized multiple linear regression model
is built as follows:
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TC= 0.424LD+ 0.359NL+0.271LQ

+ NT 0.270 + 0.258 CC + 0.257CN

Thus,  the  leader's  commitment  to  companionship  and
management capacity and labor qualifications are the factors
that have the greatest influence on the successful application
of the Lean model in enterprises.

Testing the difference (Table 5) of qualitative variables on
worker's  work  efficiency  (Independent  -  sample  T-  test;
Anova depth) has determined that there is no difference in
the  leadership  factors  committed  to  accompany.  With  the
project  team, the manager commits to participate,  standard
work, production rhythm, site layout. However, there is a dif-
ference in leadership and management, in which leadership
has a higher difference than management, due to the particu-
larity of limited liability companies and joint stock compa-
nies specializing in the production of industrial goods. As for
the  layout  of  the  premises,  the  author  studies  many  busi-
nesses  of  different  sizes  according  to  the revenue because
when doing Lean, special attention need paid to the layout of
the premises.

TABLE 4. RESULTS OF TESTING THE DIFFERENCE IN CHARACTERISTICS

OF DEPENDENT FACTORS 

Stt Contents
Levene

Statistic (Sig.)

Anova

(Sig.)

1
Commitment

management
0.205 0.006

2 Standard work 0.943 0.962

3 Production rhythm 0.795 0.268

4 Ground layout 0.367 0.846

V. DISCUSSION

The research results also show that the characteristics of
the business have a positive influence on the results of apply-
ing LEAN. The results of this study also help to explain the
determinant  of  successful  implementation of  Lean in Viet-
namese enterprises.

Firstly, Leadership commitment is especially important for
the process of implementing a Lean model. In a company,
leaders are very determined, expressed in every word. The
direction of the leader's activities makes employees feel the
commitment of the leader. Specifically, the daily and weekly
reports of the improvement team always have the prompt at-
tention and direction of the company's leaders and manage-
ment team, which has a positive impact on the success of the
project. Kaizen project in business.

Secondly, the technology level of enterprises is 2-3 gener-
ations  behind  compared  to  other  countries  in  the  region
[15;20], which leads to LEAN techniques not being able to
be deployed. Standards are not fully controlled. Disoco Com-
pany applies SMED to the chain that needs to start the mo-
torcycle, but because the entire system of drilling and turning
machines is past its useful life, Kaizen ideas and control are
difficult in the implementation process [2;8; 17; 32]. 

Third, the production management and administration ca-
pacity  of  Vietnamese  enterprises  is  still  weak,  especially
SMEs and state-owned enterprises. Poor cognitive and con-
trol capacity leads to low commitment. Disoco's production
manager said he was always committed to the LEAN project
when interviewed but was often absent from meetings and
reports. That poor level of commitment to the process led to
decisions made after each meeting not being made. As a re-
sult, after 6 months of applying the first LEAN project failed
[6].

Fourth,  the  quality  of  Vietnamese  workers  is  very  low
with 81% unskilled workers  [15;27].  Low quality of  labor
leads  to  poor  awareness  and  awareness.  Poor  awareness
makes training or rewarding and motivating activities do not
have much effect on change.

Fifth,  Vietnamese people tend to personalize,  short-term
vision, lack of sharing is teamwork, many workers think that
they only need to complete the work they are assigned, and
improvement is not the goal. their job, they also don't care
about  the productivity  of  the whole company.  Meanwhile,
awareness of the role of LEAN requires teamwork and infor-
mation  sharing.  The  cultural  differences  that  lead  to  any
change efforts of enterprises with LEAN face great difficulty
when implementing improvements [11; 13;16].

And finally, the production network and supply chain sys-
tem are not stable and complete. The connection and cooper-
ation  in  production  between  Vietnamese enterprises  is  not
high at present. Each business often only cares about its own
interests and ignores the interests of partners. The instability
in the supply chain along with the lack of linkage between
partners is a barrier for businesses to implement J.I.T thor-
oughly.  The two factors  "supplier  participation"  and  "cus-
tomer participation" are not guaranteed, leading to 5/6 enter-
prises  participating  in  the  study  not  being  able  to  apply
LEAN  successfully.  Only  TMV  has  achieved  the  highest
level of success thanks to the support of the system of suppli-
ers and customers. Six business-specific factors positively af-
fect the success of LEAN for businesses.

VI. CONCLUSION

The study presents the essence of applying LEAN produc-
tion method and factors affecting the success of enterprises
when applying it in industrial production. In the context that
Vietnamese enterprises have limited resources, low technol-
ogy level, and low production management capacity, it is dif-
ficult to implement synchronously on a large scale through-
out the enterprise. On that basis, the article studies the factors
of business characteristics that have a great influence on the
successful application of the Lean model. Accordingly, busi-
nesses that want to apply LEAN successfully and sustainably
need  to  have  the  companionship  of  business  leaders  and
choose each step when arranging the premises of Lean appli-
cation to create habits and form awareness.
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