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Abstract

Small and Medium Enterprises (SMEs) have significantly contributed to the
economy of Indonesia; however, their competitiveness is still considered low.
This study aimed to develop a competitive model of SMEs through lean
manufacturing (LM) model and supply chain management (SCM) and the
government serving as a moderating variable. The data were acquired through a
survey of 42 companies clustered in leather industry. The results showed that the
competitiveness model was reliable; however, the role of the government had a
negative impact in moderating the supply chain management towards
competitiveness. This study also confirmed the government policies did not solve
such an issue as material supply and the lack of infrastructure and business
facilities. It is recommended that the government conduct concrete industrial
development to prevent future failure.

Keywords: Industrial competitiveness model, Lean manufacturing, Leather
industry cluster, Supply chain management.
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1. Introduction

Lean manufacturing (LM) has been implemented in the automotive industry by
Toyota since the last three decades. It is then accepted and applied widely in several
other countries [1, 2]. In addition, LM has also been adopted in a variety of
productions needing employees with competences to operate advanced yet flexible
machines able to create high volume products [3]. After its success implementation
within big-scaled companies in developed countries, it is successfully adapted in
small-scaled industries in developing countries as well [4]. It is proven that in
developing countries, several industries adopting LM do not need high cost and
investment [5].

The implementation of LM has been able to shorten the production process with
lowest cost and short delivery time [6, 7]. However, there is no certainty that LM is
able to give expected results [8]. This is due to the differences of such conditions
as capital, employees, facilities, and working atmosphere each industry has [9].
Such a limitation of LM implementation has encouraged us to further investigate it
on SMEs as Cudney and Elrod [10] pointed out that integrating LM through SCM
in the manufacturing industry is proven to enhance performance in terms of
efficiency. This integration needs to be implemented in Indonesia as SMEs’
manufacturing sector has contributed by 16.53% towards gross domestic product
(GDP) [11]. However, one of the biggest challenges of this kind of study is the low
competitiveness of Indonesian SMEs [12]. In Indonesia, the manufacturing
industry has a decline of capacity and utility by 50% as well as the number of
enterprises for the last decade. The same phenomenon also occurs within the leather
industry sub-sector which reached its golden era in 1970 to 1995. As a matter of
fact, the implementation of LM and SCM had a positive impact towards
competitiveness and working performance among enterprises [13, 14].

This study discusses the implementation of LM and SCM towards industrial
competitiveness taking into accounts two special factors namely the role of the
government and the focus of the study on the leather industry cluster. This study is
filling a research gap in which the role of government is a moderating variable
between SCM and industrial competitiveness and the subject is located in the same
geographical area. The government involvement is an important aspect particularly
in developing countries as stated by Lall [15]. To this relation, the government can
actually have a selective intervention in dealing with the market and institutional
failure to develop skills necessary for industrial development. In the meantime, an
industrial cluster has such advantages as low cost, employee availability, and tax
convenience [16].

2. Designing a Competitiveness Model
2.1. Mapping out SCM of leather industry

The designed model is made in accordance with the real situation of leather industry
showing both its internal and external interaction patterns as supply chain
management. Mentzer et al. [17] mentioned that supply chain management is a
chain of three of more parties directly involved in the production process of goods,
services, finance, and information from the upstream (producers) to the
downstream (consumers). SCM is divided into three aspects namely outside-in
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(physical supply), inside-out (physical distribution, and spanning process [18]. The
review of SCM in the leather industry is presented in Fig. 1.

The activity patterns of the leather industry reflect the characteristics of SCM
ranging from procurement of raw leather, preparation and processing, product
finishing, to product delivery to the consumers through distribution networking
[19]. The leather industry has two primary activities including tanneries and leather
garments. The industry processes the raw hides or skins to become leather. In this
context, SCM is implemented to improve industrial performance and
competitiveness [20]. Figure 1 reveals that SCM patterns of the leather industry has
either backward linkages or forward linkages. SCM in the leather SMEs has two
patterns comprising active and passive patterns. Enterprises with passive patterns
utilize the existing distribution line in all the processes yet ones with active patterns
create their own line. The passive pattern is commonly implemented by small
enterprises due to limited budget.

Upstream (supplier channel) Tannery Industry & ____ Dovpsteam (distibution chepnel)
Garment Leather

o . Aget Expotr, Sas

Cow hide —s| Rawhides | collector of Tannery lesther  |—| apents,
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—Cow hides Direct procurement by compeny garment Direct distribution by company CONsUmEr
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Fig. 1. SCM of the leather tanning industry.

Within the last decade, there have been many enterprises having a short of raw
material and capital so that they had to decrease their operational scale to survive.
This leads to production results which do not fulfil the market standards. To cope
with the raw material supply in leather industry, it is suggested by Lee and Nam
[21] that enterprises implement a supply chain-oriented approach both individually
and in groups to be able to enhance industrial performance. In addition, lean
manufacturing implementation is also necessary in SCM to be able to reduce cost
[22]. Therefore, the implementation of SCM model is a real model to be developed
in order to improve industrial competitiveness.

2.2. Mapping out business processes

The mapping of business processes in the studied leather industry is needed as a
guidance of the competitiveness model development. One of the benefits is to
identify weaknesses and obstacles in the industry so that they can evaluate it for
better productivity and competitiveness. It is stated that business process mapping
in the industry sector aims to improve working performance, competitiveness,
quality, and cost efficiency [23].

Business process approach is an activity which orients to create specific
outcome with added values for customers. Meanwhile, business process
management (BPM) does not only involve business process within the enterprise
but also involve real time integration between the enterprises and suppliers,
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business partners, and customers. One of the most popular models is called
integration definition or IDEF [24]. IDEF is a graphic method for information
modeling in engineering and business, aiming at improving business process
performance. The model is arranged hierarchically from the general to specific
activities followed by decomposition page or child diagram which are further
specifics of the system. The business process mapping of the leather industry is
arranged based on the real condition acquired from the interview with the CEOs or
Production Managers to be mapped out in IDEFQ. The scheme of ICOM IDEF0
can be seen in Fig. 2.
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Fig. 2. The scheme of ICOM IDEFO.

The process mapping in the leather tanning industry considers the aspects of
Input-Output Control Mechanism (ICOM). The review covers lean LM internal
business process and its external relation as SCM. It is stated by Li et al. [13] that
SMC affects competitiveness in all interenterprise lanes. However, the
implementation of SCM to obtain excellence compete with companies’ internal
process and performance. Peta further explained the lanes of material and
information from one of the family products as a tool to identify the company
system [25]. Algren and Kotzab [26] also studied the influence of SCM towards
industrial competitiveness by proposing a theoretical framework based on supply
chain performance indicators and measurements (SCPl & SCPM) approaches.

Figure 3 shows the flow of business processes that are useful for identifying
relationships between activities and problems that can interfere with the smooth
operation of the company. In this case the activity flow and relationship patterns
that can cause problems can be identified as dimensions in the Lean or SCM
variables. In another part, external relations are also added to the relationship with
the role of government in industrial development in the region [27]. Meanwhile,
other researchers identified 17 lean implementation practices that match the
characteristics of SMEs in developing countries [8], while Du [14] SCM supports
the competitive advantage of an industry through integration in supplier to
consumer networks. Furthermore, the dimensions and indicator items in the
business process are adopted into the industrial competitiveness research model.
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Fig. 3. Mapping of leather tanning industry business process.

2.3. Competitiveness model development

Based on the results of business process mapping and problem mapping, a
competitiveness model is developed, the stages of model development are shown
in Fig. 4. The development of a competitiveness model aims to help the tanning
industry achieve a competitive advantage and help solve problems faced by the

tanning industry.
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Fig. 4. Industrial competitiveness modelling stage.
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Mapping makes it easier to understand the factors, dimensions and indicators that
affect competitiveness. Competitiveness can be achieved through a process by which
the tannery meets manufacturing criteria. In general, excellence performance is
reflected in efficient productivity and cost. Based on the mapping of business process
competitiveness models that accommodate SCM aspects such as needs, ordering and
supply flow of leather raw materials, LM aspects are production process control, work
team coordination, production cost efficiency. While the role of the Government is
related to regulatory aspects and business facilitation. Thus, the competitiveness
model is designed to fit the real conditions in the leather industry.

LM assists managers in improving manufacturing performance in a competitive
business environment [3]. Therefore, a model was developed to implement the
principles of lean manufacturing as well as to face competition. Lean production is
applied at the operational level, at this level it requires a comprehensive
understanding of lean by selecting the right tools and strategies to provide value to
customers [6]. Lean minimizes processing time, setup time, waiting time through
continuous improvement in the manufacturing system [7]. Lean is applied to the
SCM concept as an integral part of improving company performance.

3. Methods

The research discusses the application of Lean Manufacturing and Supply Chain
Management and the role of the Government in competitiveness. The research subject
is the small and medium scale leather tanning industry in Indonesia. The existence of
the leather tanning industry is clustered in an area as an industrial cluster. This
industrial cluster is known as the Sukaregang leather center in Garut, West Java. The
population is 300 business units, consisting of 50 formal SME scale companies and
250 informal units (home industry). Most of the tannery factories are over 30 years
old, where many factories are operated by the second or third generation.

The study used a survey census method to all formal companies registered with
the Department of Industry and the Garut Tannery Association. Criteria Respondents
are people who understand production management and company strategy, while
those who meet the respondent's criteria are company owners, leaders at the level of
directors or factory managers. Data collection was a cross section for two months in
2018. Data collection included observation, in-depth interviews and questionnaires.
Observations to determine the situation of the leather tannery factory and industrial
environmental conditions. Observation data includes warehouse facilities for leather
raw materials, chemicals, production machines, factory layouts, and markets, shops,
road infrastructure, electricity and sewerage.

The face-to-face interviews with sources took one or two hours. Resource
persons are government officials in the field of industrial development, government
officials in the leather tanning technical unit. Interview with the Chairman and
Secretary General of the Association and Leather Tanning (APKI, Garut) as well
as entrepreneurs and factory managers. The entrepreneurs interviewed represented
each type of raw material source, where in general the factory had a specific process
based on the type of cow skin or sheepskin.

Semi-structured interview method, interview material includes aspects of
business processes, supply chain management, sources of raw material
procurement, production processes, production technology, labor, marketing,
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finance, sales distribution networks, and government policies. While the collection
of quantitative data was obtained from distributing questionnaires to respondents.
Closed-type questionnaires are distributed directly to respondents, respondents’
answers reflect measurement by self-assessment. The survey census was addressed
to the entire population, namely 50 formal companies. There were five companies
that refused, and three companies that did not fill in completely so that 42 valid
questionnaires.

Data processing using Partial Least Square (PLS). Data processing with PLS
considering that this tool is flexible for small sample sizes, does not require many
conditions or assumptions in its application [28]. Examination of data validity and
reliability based on Confirmatory Factory Analysis (CFA) parameters, path
analysis and capability testing of industrial competitiveness models. Furthermore,
the description of the analysis results is used to explain the relationship pattern
between Lean Manufacturing and Supply Chain management variables as well as
the Government's Role on Industrial Competitiveness.

4. Results and Discussion

This study has a specificity in which the SMEs as industrial clusters gather in a
geographic location. The method of collecting data is by survey census by listing all
members of the population. The research design discusses the relationship model of
Lean Manufacturing, Supply Chain Management on Competitiveness with the role
of government as a moderating variable. Where the topic of the role of government
as a moderating variable has not been widely studied. Other researchers see the role
of the Government as the main actor in improving the economy and industrial
competitiveness [15]. However, in this study the role of the government as a
moderating variable for SCM in terms of industrial competitiveness.

A collection of companies in a geographic location is called an industrial
cluster. Industrial clusters are useful for reducing industrial costs, increasing access
to purchasing raw materials, availability of skilled labor, cooperation / business
networks, joint marketing [16]. Esterhuizen et al. [29] stated that industrial
concentration in a location has an effect on competitiveness and increases economic
activity. Clusters have an efficiency advantage, as SCM aims to improve
performance and competitiveness based on parameters of quality, cost and
customer relationships [10].

The validity criterion is if the loading factor is> 0.6 then the indicator item is
declared valid. Furthermore, the reliability test refers to confirmatory factor
analysis (CFA) as shown in Table 1.

The questionnaire data collection was declared reliable if the Cronbach Alpha>
0.6 and the composite reliability> 0.7. Reliability and validity tests show that all
dimensions have a significant effect on industrial competitiveness (Table 1). In this
case, the collection of industrial competitiveness data has met the valid and reliable
criteria. Furthermore, the relationship pattern and the magnitude of the influence
between variables are shown in Table 2.

Table 2 shows the variables LM, SCM and the role of government have a
significant effect on Industrial Competitiveness (IC), with each coefficient R1 =
0.377; 32 = 0.357 and B3 = -0.174. Figure 5 shows the structural model reflecting
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the relationship between variables as a linear regression with the equation IC =
0.377 LM + 0.357 SCM — (0.174 PP * SCM).

Table 1. Construct reliability and validity.

Cronbach's Composite Average Variance
Alpha Reliability  Extracted (AVE)

Competitiveness 0,909 0,925 0,580
Kemamp_Kwu 0,899 0,918 0,557
Lean_Mnfc 0,909 0,926 0,582
Peran_Pmth 0,846 0,886 0,565
SCM_PPVMod 1,000 1,000 1,000
Supply Chain Mgt 0,873 0,900 0,532

Table 2. Path coefficient.

Original Sample Standard
Sample  Mean Deviation T Statistics P Values

LM->IC 0.377 0.377 0.045 8.476 0.000
SCM ->IC 0.357 0.422 0.042 9.831 0.000
PP*SCM ->IC  -0.174 0.294 0.027 10.926 0.000

RoG

Fig. 5. Industrial competitiveness model.

In the path analysis, the standard regression coefficient (B) is obtained, which
reflects the direct effect of the independent variable on the dependent variable. In
addition, the coefficient of determination (R?) shows the magnitude of the effect of
the three independent variables simultaneously on the dependent variable. In this
study, no hypothesis testing was conducted because the data were obtained based
0on a survey census.

The coefficient of determination (R?) = 0.859 means that the three independent
variables LM, SCM and RoG have an effect on competitiveness of 85.9%. While
the model capability test (Stone-Geissler: Q?) is the predictive ability of the
relationship between variables (predictive relevance). The results of the
blindfolding calculation show Q? = 0.501, where the value of Q%> 0.35 indicates
that the model has the capability of being robust and accurate.
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Inner model evaluation shows the dependent variable construct has an R? value
of 0.845 and an Adjusted R? value of 0.818. The amount of R? with a determination
coefficient of 0.845 means that the three independent variables, namely the Lean
Manufacturing, Supply Chain Management and Government Role variables jointly
affect the competitiveness variable by 84.5% while the remaining 15.5% is
determined by other variables outside of research. Adjusted R? value> 0.75
indicates that the model is substantial [28]. Thus, the Industrial Competitiveness
model fulfils the substantial criteria or fit. Furthermore, the model capability test is
carried out based on the predictive relevance (Q?) parameter.

Structural model based on Prediction Relevance Q-Square or Stone-Geisser's
(Q?). The test procedure in the PLS program uses a blindfolding algorithm with the
criteria for the value of Q%> 0.35 as a model that has great capabilities. Meanwhile,
the test results show that the model has a value of Q? = 0.410 so that the model is
declared to have great competitiveness (Table 3). While the calculation of the
Prediction Relevance value with the formula Q% = 1 — (1 — Ri?) obtained Q? =
0.878. Thus, the results of the evaluation of the overall industrial competitiveness
research model are stated as a feasible and fit model.

Table 3. Model capability test based on Q-Square value.
SSO SSE Q2= (1-SSE/SSO) Criteria

Competitiveness 378,000 223,082 0,410 Great
Capability

4.1. Discussion

The results show Lean Manufacturing as best practices for simplification and
elimination of waste, namely eliminating inefficient activities with little added
value [30]. There are seven types of waste, namely: overproduction, transportation,
inventory, motion, defects, over-processing, and waiting which represent sources
of waste in general and are associated with company activities that are not useful
and do not provide added value [25].

Tekez and Tasdeviren [31] state that in business competition, companies need
to increase industrial capacity through the implementation of lean. Lean is applied
to increase production capacity and efficiency in meeting consumer needs. Al-
Manei et al. [32] said that Lean Manufacture was applied to improve processes and
efficiency. The principle of Lean Manufacturing is to reduce waste. One of the Lean
methods is business process mapping or Value Stream Mapping (VSM). VSM
starts from material procurement and information on product families and identifies
waste in industrial systems [33]. Oliveira et al. [34] call Value Stream Mapping for
continuous improvement so that it identifies a waste of resources at the factory.

On the other hand, the Government has the authority through regulations and
policies to help make industry performance more effective and efficient. However,
the research findings reveal that the role of government in the supply chain actually
has a negative effect. This result is different from the general model, where the
government plays a positive role in increasing industrial competitiveness [16]. The
pattern of relationships between variables is shown in Fig. 5. The results of the path
analysis in the regression equation Y = 0.377 LM + 0.357SCM —
(0.174 PP * SCM).
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Symbol Y represents the variable of industrial competitiveness. The regression
equation states that industrial competitiveness is influenced by independent
variables with the coefficient: 0.377 Lean Manufacturing, 0.357 Supply Chain
Management, and -0.174 Government Role.

The research findings show that Supply Chain Management has a positive effect
on Competitiveness in accordance with the opinion of Li et al. [13] and Du [14]
where the SCM strategy is to build cooperation with the use of intercompany
business networks. Meanwhile, regarding the role of government through
regulations and policies to improve performance and competitiveness, as argued by
Lall [15], there is no positive effect. However, research shows that the Role of the
Government actually has a negative influence on the relationship of Supply Chain
Management to Competitiveness. Explanation of the research findings, where the
Role of Government has a negative moderating effect in the relationship of Supply
Chain Management to Competitiveness.

Porter [16] adds the role of industrial clusters in increasing competitiveness.
The industrial cluster includes a Firm-Industry-Country relationship scheme that
affects competitiveness. Camison-Zornoza et al. [27] adds that the role of
companies in industrial clusters is influenced by a combination of company
competence and ease of access simultaneously. The greater the involvement of the
company in the industrial cluster, the greater the competence of the industry.

Esterhuizen et al. [29] stated that competitiveness is the ability of the industry
to achieve goals in a sustainable manner by using resources to gain opportunities
and advantages in the global environment. Sirikrai and Tang [35] specifies that
competitiveness is influenced by internal and external factors. Internal factors
forming competitiveness (competitiveness driven), namely managerial resources
and technological capabilities. Meanwhile, external factors are changes in the
environment and government regulations. However, as research by Georgise et al.
[36] on the manufacturing industry in developing countries, the SCM conditions in
Indonesia have similar characteristics where each company works alone to meet
supply needs to distribute products to consumers.

The research findings reveal the fact: why is the role of the government
ineffective in increasing industrial competitiveness? as explained in the
interviewees, government programs in the policy and infrastructure dimensions
tend to be run sporadically and unsustainably. Development programs in the aspect
of facilitating access to capital, joint marketing programs are less realized or
difficult to reach by IKM entrepreneurs. Meanwhile, regular unscheduled technical
training programs, as well as programs to strengthen industrial structures and
business partnerships, are not running effectively. Therefore, the role of the
government is related to facilitating ease of doing business, training in
entrepreneurial technology-innovation, supporting infrastructure improvements so
that it is carried out regularly and continuously.

5. Conclusions

The research succeeded in building a competitiveness model which was influenced
by three variables, namely LM, SCM and RoG. Lean Manufacturing as a production
method to improve company capabilities through best practices with the principle of
continuous process improvement so as to increase efficiency and added value for
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consumers which has an effect on increasing competitiveness. While Supply Chain
Management is a method of integration of inter-company relationships from upstream
to downstream, thereby increasing industrial competitiveness. In addition, the
research model adopts the Role of the Government as a moderating in the relationship
of Supply Chain Management to industrial competitiveness.

Research shows the Role of Government has a negative effect in moderating
Supply Chain Management on Industrial Competitiveness. The findings of the
study indicate that the stringent import requirements result in the industry having
difficulty in supplying raw leather, as well as factors in infrastructure constraints
and business facilitation. Furthermore, this research implies that the role of
government policy is not effective because the implementation of SME
competency programs such as production management training, facilitation of
market access and capital is sporadic and difficult to access in the field.
Government policies that are in accordance with industrial needs result in industrial
performance that continues to decline, and industry competitiveness does not
increase. In this case, it is hoped that the role of the government at the policy level
and program realization will be carried out seriously so that it will have a real
impact in supporting the smooth running of business and can increase the
competitiveness of IKM in the future.
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