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Abstract
Although lean implementation has been extensively studied in large companies, research in this area
is quietly limited in SME sector. Characteristic of SMEs and large manufacturers are different with respect
to structure, policy, resource employee, and culture; therefore, the results of study are significantly
different. Lean thinking does not provide easy applications in food industry. This fact raises the question
of whether the lean implementation is feasible for companies with different characteristics, such as in food
industry, particularly in SMEs. Studies in this area are still evolving and limited; therefore, study
investigating lean implementation in SMEs sector is required. This exploratory study attempted to explore
lean manufacturing implementation in the context of the SMEs in East Java Province of Indonesia. To
collect data, this study used a structured questionnaire. The result of this study showed that lean
implementation in food processing SMEs in East Java was quite low. Only 13.3% of SMEs were
implementing lean manufacturing practices, and 86.7% of SMEs applied lean manufacturing occasionally.
The least lean manufacturing implementation was the use of tools such as statistical process control (SPC)
and Full Strategy. The higher barrier to lean manufacturing practice consisted of availability of resources;
lack of training; internal resistance; variability in raw materials quality and supply. The barriers encountered
by SMEs result from the characteristics of this sector and the characteristics of food processing industry.
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1.

Introduction
In the highly competitive business world, the existence of businesses depends on their ability to

improve their strategies. One of those strategies is reducing cost and waste by the lean implementation.
Through lean implementation, companies have enabled to eliminate non-value-added activities, minimize
cycle times, improve quality, minimize costs and ultimately achieve significant economic benefits (Corbett
& Klassen, 2006; Cudney & Elrod, 2011). If a company wants to survive in a business environment, they
should produce defect-free products; deliver service and product on time at a reasonable price (Womack,
Jones, & Roos, 1990).
Womack et al. (1990) defined the lean system as “a system that utilizes fewer inputs and creates the
same outputs while contributing more value to customers”. The underpinning of lean is achieving customer
satisfaction by delivering process improvement and finding the solution to achieve better results. Lean
approach focuses on elimination of waste in all processes, such as product development, production and
service delivery. Waste also can occur in all departments such as engineering, scheduling, procuring,
producing, accounting and marketing. The waste can be in form over production, transportation, inventory,
processing, waiting, motion and defect (Mollenkopf, Stolze, Tate, & Ueltschy, 2010; Wee & Wu, 2009).
All source of the waste should be eliminated to create value for the customer.
With the purpose to create value for customers, the enterprise should define their value. They should
understand the value steam; identify value-added and non-value-added activities; eliminate non-valueadded activities; maintain everything that gives value to the customers and eliminate barriers to
implementation. In the lean implementation, the organization also endeavours to improve quality, delivery,
and service (Shah & Ward, 2003, 2007). In high competition, the company should focus on customer value
to achieve significant economic benefits. The company should be going beyond and being best in every
process (Cudney & Elrod, 2011). Generally, the enterprise should perform improvement continuously
(Womack & Jones, 2003).
An extensive implementation of lean supports organization to give the effective response to
customers. Lean contributes to increasing productivity, quality, customer and employee satisfaction (Mann
& Kehoe, 1994). Lean also can accelerate throughput, reduce inventory and increase profit (Jain & Lyons,
2009). Therefore lean can initiate value creation (Haksever, Chaganti, & Cook, 2004). Value creation
depends on customers point of view. Lean implementation can improve equipment availability, reduce
waste and improve quality (Upadhye, Deshmukh, & Garg, 2010). It helps the company to improve
efficiency and quality (Engelund, Breum, & Friis, 2009). In particular for food processing SMEs
implementing lean contribute to less product recalls (Scott, Wilcock, & Kanetkar, 2009). To conclude, lean
thinking can perform a framework to improve enterprise activities and increase their overall performance
(Cudney & Elrod, 2011; Shamah, 2013). The success of lean implementation rests on awareness and
involvement of employees; training and commitment from top management.
Despite the benefit of lean practice, the previous studies show many failures in its implementation
(Balle, 2005; M. Manzouri, Mohd Nizam, Haslina, & Rasdan, 2010; Papadopoulou & Ozbayrak, 2005).
There are some types of barrier such as misunderstand the concept and purpose of lean; lack of resource
availability; lack of top management support; resistance to change from employees; unsupported
organization culture; unsuitable training for employees; functional and professional silos; disparate
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manufacturing environment; lack of interest and commitment in lean by supplier and customer; and
mediocre consultant (Cudney & Elrod, 2011; M. Manzouri, et al., 2010). The biggest obstacle was the
resistance to change from both employees and suppliers (Upadhye, et al., 2010).

2.

Problem Statement
In the last decade, study about lean philosophy has increased significantly (Timans, Antony, Ahaus,

& Solingen, 2012). Lean implementation has several benefits such as increasing efficiency; reducing the
cost of production (Dora, Goubergen, Kumar, Molnar, & Gellynck, 2014); increasing productivity;
increasing quality and delivery and satisfying customers and employees (Mann & Kehoe, 1994). Lean
implementation gives benefit to the food manufacturing, such as reduced inventories, faster throughputs
and increased profit (Jain & Lyons, 2009). Although study about the lean concept is extensively in large
companies, it is quietly limited in SME sector whereas they have the fundamental role in economic
development (Timans, et al., 2012). The previous studies do not focus on the specific result for SMEs.
Probably the result will different because of the different characteristics between SMEs and large company.
Characteristic of SMEs and large manufacturers are different with respect to structure, policy, resource
employee and culture (Welsh & White, 1981). So as the study of lean implementation in SMEs is a
challenge because they have resource-constraint (Achanga, Shehab, Roy, & Nelder, 2006).
The lean implementation is appropriate for industries that have certain characteristics such as the
predictable demand; the low variety of products and the long product life cycle (Malihe Manzouri, Rahman,
& Saibani, 2013). Food processing industry has various characteristics that are different from the previous
one. The characteristics of the food industry can be classified into several components, including product,
production process and plant (Dora, et al., 2014). In detail, those characteristics involve perishable product;
variable product quality; minimal automatic operation, high variation process, variable product structure;
long setup time of machine; and many line productions. Lean thinking does not provide easy applications
in industries such as food processing industry (Dora, et al., 2014). This fact raises the question of whether
the lean implementation is feasible for companies with different characteristics, such as in food processing
industry, particularly in SMEs. Studies in this area are still evolving and limited. In fact, the discussion of
lean manufacturing in food processing SMEs is a debatable topic (Anand & Kodali, 2008; Cocca & Alberti,
2010; Dora, et al., 2014; Kumar, Antony, Singh, Tiwari, & Perry, 2006; Thomas & Barton, 2006); therefore,
a study investigating lean concept in SMEs sector is required.
In terms of research object, this study observed SMEs in East Java of Indonesia. East Java is one of
largest provinces in Indonesia. In the last three years, economic growth of East Java has shown the
significant increase. Economy Structure of East Java consists of diverse industries; one of them is the SME
sector. Statistics show a significant increase in the number of SMEs in East Java Province of Indonesia
from 2014 to 2017. SMEs contribute to support East Java's economic growth rate. More than 54% Gross
Domestic Product (GDP) of East Java is obtained from SME sector, one of which is manufacturing and
trading of food and beverages. Previous SME studies are not yet focused on the lean implementation in
SMEs in the region. This study is going to fill these gaps, particularly in identifying barrier of lean
implementation in food processing SMEs in East Java, Indonesia.
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3.

Research Questions
This study focuses on a research question as stated below.

RQ1: To what extent do food processing SMEs in East Java Province of Indonesia implement the lean
manufacturing?
RQ2: What are the potential barriers to lean manufacturing practices in food processing SMEs in East Java
Province of Indonesia?

4.

Purpose of the Study
This study attempted to explore lean manufacturing implementation in the context of the SMEs.

Particularly, this study analyzed the implementation level and its barrier in food processing SMEs in East
Java Province of Indonesia. This study was expected to improve operational efficiency in SMEs which
engage in the manufacturing of food. Identifying barriers of implementation will help SMEs to overcome
the obstacles, so SMEs can minimize waste; cut cost, improve service level; increase customer loyalty and
ultimately increase the contribution of SMEs to regional gross domestic of East Java.

5.

Research Methods
This study was performed within the scope of food processing SMEs in Malang Regency and

Greater Malang, East Java Province of Indonesia. The kind of this research was exploratory research. To
collect data, this study used a structured questionnaire. The questionnaire involved the lean practice used
by SMEs, their perceived benefits and barriers. The questions in this questionnaire were adapted from
previous studies by Dora et al. (2014), Achanga et al. (2006), Kumar and Antony (2008), Shah and Ward
(2007). Before the questionnaire was used, the interview was carried out to explore the production and
business process of SMEs. There were three parts to the questionnaire. The first part was the SME’s profile.
The second part asked about lean manufacturing practices. The third part was used to obtain information
about perceived benefits and barriers to lean implementation. The study classified SMEs based on their
cluster and number of employees. There were three clusters based on location and two sizes of SMEs based
on the number of employees. The questionnaire was sent out to 150 SMEs in Malang Regency and Greater
Malang, East Java Province of Indonesia based on a database of the Chamber of Commerce in East Java.
From 150 SMEs in the survey, around 30 SMEs returned the answered questionnaires, accounting for
participation rate of 20 percent. The SMEs were asked to indicate their agreement or disagreement with
statements about the implementation of lean practices on a five-point-Likert scale. After the questionnaire
was received by the researcher, the next process was examining the data by conducting validity and
reliability tests. The result showed that the questionnaire was valid and reliable. The following process was
descriptive statistical analyses to answer the research questions. The following section shows the finding
of this study.

6.

Findings
East Java is one of largest provinces in Indonesia. In the last three years, economic growth of East

Java has shown significant increase. Economic structure of East Java consists of diverse industries; one of
them is SME sector. Statistics show a significant increase in the number of SMEs in East Java Province of
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Indonesia from 2014 to 2017. SMEs contribute to boosting East Java's economic growth rate. SMEs sector
contributes around 54% of East Java GDP. One of the SMEs sectors is manufacturing and trading of food
and beverages.
In term of the variable, lean manufacturing practice variable consists of 24 items about
implementation level of that variable in food processing SMEs. Based on the results of data analysis of
respondents' statements, only 13.3% of SMEs in Malang were implementing lean manufacturing practices,
and 86.7% of SMEs applied lean concepts occasionally. In general, the least lean implementation factors
applied by the SMEs were the use of tools, such as statistical process control (SPC) and Full Strategy
(Figure 6.1). Another problem found is related to the demand fulfilment. For that activity, they did not
observe the demand pattern to decide their production. Their production volume is only based on their
routine and the availability of raw material. To overcome this problem, policy makers and academics could
help them to provide training on some lean practice tools needed, such as SPC, Full Strategy and Demand
Management.
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Figure 01. Score of Lean Manufacturing Practice

The aspect which was found to be good was setup time. The reason for this condition was related to
the kind of equipment. The machines and equipments used are still simple, so they do not require long setup
time. Another aspect which was in the same quality was employee involvement. The number of employees
in SMEs was not large, so it is still possible to supervise and coach employees well.
The lean implementation barrier variables used 18 items. The result showed that higher barrier to
implementing lean practice consisted of availability of resources; lack of training; internal resistance;
variability in raw materials quality and supply. The barriers encountered resulted from the characteristics
of small and medium enterprises and characteristics of food processing industry. In food processing
industry, the raw materials used are seasonal. Their availability, quantity and quality often become
constraints at the time of production. The availability of resources relates to the aspect of capital owned by
the SMEs. It requires the participation of government to encourage banks to provide low interest rate as
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credit assistance for the investment of resources. For training, it is necessary to involve academicians and
policy makers in government to provide continuous coaching and monitoring, so the tools for lean practice
can be implemented sustainably in long-term period. In terms of internal resistance, the entities involved in
SMEs have not fully correct understanding of the importance of lean implementation for SMEs.

7.

Conclusion
The current status of lean implementation in food processing SMEs in East Java is quite low. Only

13.3% of SMEs in the region are implementing lean manufacturing practices, and 86.7% of SMEs apply
lean manufacturing occasionally. The least lean manufacturing implementation is the use of tools
particularly statistical process control (SPC) and Full Strategy. The higher barrier to implementing lean
practice consists of availability of resources; lack of training; internal resistance; variability in raw materials
quality and supply. The barriers encountered result from the characteristics of small and medium enterprises
and characteristics of food processing industry. To sum up, implementing lean practice in food processing
SMEs appears to be a complex undertaking.
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