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Abstract 
 

This paper investigates the adoption status of lean manufacturing (LM) in the transport and logistics 

sector of Thailand. A survey questionnaire was design, validated and distributed among Thai transport 

and logistics companies. In total, 120 useable responses were received and analysed using descriptive 

statistics. The results of the study indicate that the implementation of LM is relatively high, with PDCA, 

5S and root cause analysis being the most implemented LM approaches and tools. However, the LM’s 

implementation was found to be mainly contained within individual departments or improvement 

projects, rather than being a company’s wide strategy. Main challenges to LM implementation included: 

organisational structure of companies, misalignment between goals of individuals and their companies, 

and lack of sustainment of a lean culture. Main benefits were the ability to identify and reduce waste, 

increased productivity and better organisation of workstations. On the other hand, lack of understanding, 

knowledge and expertise in LM were the main reasons for not implementing it, plus the use of 

technology-based tools instead of LM. Non-LM companies showed interest in adopting LM in the future, 

with JIT, Kaizen and Six Sigma being the most likely to implement. This study is among the very first of 

its kind. It offers academics, researchers and practitioners interested in LM and/or the transport and 

logistics sector with some initial evidence of the adoption of LM in this industrial sector of Thailand. 
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1. Introduction 

Lean manufacturing (LM) born from the Toyota Production System (TPS) as a strategy developed by this 

organisation to gain competitiveness through the fierce elimination of waste and the creation of an efficient process 

flow (Jasti and Kodali, 2015). Nowadays, lean manufacturing is considered the most influential new paradigm in 

manufacturing (Hines et al., 2004), and hence its concepts, methods and tools have been adopted as best practices by 

many manufacturing companies (Forrester et al., 2010). The positive results obtained from the implementation of 
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LM, which are extensively reported from empirical and theoretical research in the academic literature (Belekoukias 

et al., 2014), have resulted in LM gaining popularity in a wide range of industrial sectors, other than only 

manufacturing, all around the world (Garza-Reyes et al., 2012). 

Despite the manufacturing sector has generally been one of the main industries driving the economic growth of 

nations, current global markets, and their increased competitiveness, have made the transport and logistics sector an 

also significant player in the effective and efficient management of a company’s operations. This is because 

transport and logistics represent the backbone of global supply chains (Pejić et al., 2016). In a globalised market, 

transport and logistics make the demand and supply closer and more connected between markets. Therefore, this 

activity represents and opportunity and challenge for organisations to increase productivity with less cost while still 

meeting their customers’ expectations. In this line, even though transportation and logistics are considered as a 

tertiary economic activity (Chase and Apte, 2007), it can nowadays play a significant role as a differentiating factor 

that adds service value to customers (Villarreal et al., 2009).   

Despite its current importance and the competitive edge that it can now represent for organisations, transport and 

logistics activities, specially road transport ones, have been considered inefficient (Villarreal et al., 2017; Villarreal 

et al., 2016a). These inefficiencies, and indeed the general improvement of transport and logistics operations, have 

been traditionally addressed through the use of operations research, mathematical modelling, and simulation 

methods (Villarreal et al., 2017; Villarreal et al., 2016a; Sternberg et al., 2013). However, since most transport and 

logistics networks suffer from significant wastes and unnecessary costs (McKinnon et al., 2003), the application of 

lean manufacturing principles, methods and tools has recently been explored as an opportunity to supplement the 

traditional improvement approaches, with positive results obtained from such application (e.g. Villarreal et al., 2017; 

Garza-Reyes et al., 2017; Villarreal et al., 2016a; Villarreal et al., 2016b; Garza-Reyes et al., 2016). Therefore, LM 

has been found to have the potential to enhance the capability of the transport and logistics sector to make it more 

competitive through the elimination of wastes, increased productivity, and reduced lead times.  

Based on the potential benefits that LM may bring to the transport and logistics sector, this study investigates the 

application status of this approach, particularly, in the Thai transport and logistics industry. This includes an 

exploration of the benefits experienced and challenges faced by companies in this sector and country when 

implementing LM, their reasons for embarking or ignoring such implementation, LM tools they have adopted, etc. 

Thailand has a competitive advantage in terms of geographical location when compared to other neighbouring 

countries as its location for distribution centres can offer organisations with an exceptional opportunity to optimise 

both exports and imports (Thai and Grewal, 2005). In this case, LM may offer Thai companies in this sector a 

complementary opportunity to enhance the physical location advantage that this nation offers to them by making 

their transport and logistics activities more effective and efficient, and hence competitive. 

In terms of scholarly research, various studies have explored the implementation of LM in various industrial sectors 

of Thailand, but predominantly in manufacturing. For instance, Rahman et al. (2010) conducted an study that 

investigated the extent to which LM practices have been adopted by manufacturing organisations in Thailand and 

their impact on their operational performance. The study results suggested that LM represents an essential factor for 

Thai manufacturing companies to improve their operational performance. Furthermore, Laoha and Sukto (2015) 

conducted a lean assessment for manufacturing small and medium size enterprises (SMEs) of 2 industrial groups in 

the Northeast of Thailand. The results of their study indicated the ‘leaness’ level of two different industries in 

Thailand, i.e. shoes and garments. Lertwattanapongchai and Swierczek (2014) developed an integrative conceptual 

framework of Lean Six Sigma (LSS) as a project and an organisational change process. The framework was tested 

through a case study in a Thai organisation, offering an example of the integration of Lean Six Sigma (LSS) project 

design and the change management process in this country. Choomlucksana et al. (2015) employed LM methods 

such as Kaizen and 5S to improve the work efficiency of a sheet metal stamping process carried out by a Thai 

manufacturing organisation. Lila (2012) conducted a study on the attitude and level of understanding of automotive 

manufacturers in the Eastern region of Thailand in relation to the implementation and benefits of LM. In general, the 

results suggested that Thai manufacturing companies in this region were aware of and employed LM as almost 62% 

of the 76 studied companies had adopted LM, or at least used some of its principles, methods and/or tools. 

Pradabwong et al. (2012) investigated the current stage of LM adoption in Thailand and the barriers to its 

implementation experienced by companies in this country. Their qualitative research involved interviews with 10 

industrial companies practicing LM, and the results showed that most of these understood the principles of this 

approach. Kiatcharoenpol et al. (2014) identified and prioritised critical success factors (CSFs) for the adoption of 

LM in Thai SMEs. The results of their investigation indicated that ‘technology resource’ is the most important CSF 

for Thai SME manufacturing companies to enhance the implementation of LM into their operations. Despite the 
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aforementioned researches provide evidence that shows the interest of researchers in understanding the 

implementation of LM in Thailand, similar investigations in the transport and logistics sector of this country are 

almost non-existent, with only Punnakitikasem et al. (2013) paying attention to this under-researched area. However, 

Punnakitikasem et al. (2013) investigation only focused on determining the factors affecting the success of LM 

implementation in Thai logistics companies, but ignored other dimensions of its implementation status, e.g. 

awareness, benefits, barriers, results obtained, reasons, tools deployed, etc. This study therefore aims at 

complementing the study of Punnakitikasem et al. (2013) and expand the knowledge regarding the implementation 

of LM in the Thai transport and logistics industry.   

 

2. Literature review 

The adoption of LM in the manufacturing and service sectors has been extensively and well documented. However, 

its application in the transport and logistics sector is limited and in early stages (Villarreal et al., 2017). The 

transport and logistics sector is a highly competitive industry where the market is limited and cost is a major crucial 

factor.  Pejić et al. (2016) suggests that logistics operations have a great impact on operational costs, and hence 

organisations are constantly searching for potential approaches to effectively reduce these costs. In this context, De 

Haan et al. (2012) suggest that LM can help the transport and logistics sector to effectively control costs and 

increase the value of its processes by eliminating non-value added activities in its operations. Therefore, 

implementing LM can optimise routes to create efficiency and environmentally sustainable transportation by 

identifying and eliminating wastes with effective strategies. 

In terms of the work carried out in the field of ‘lean logistics’, some researchers have concentrated on adapting the 

Toyota’s seven wastes to transport operations (e.g. Sternberg et al., 2013; Sutherland and Bennett, 2007; Guan et al., 

2003), whereas others have focused on proposing lean performance measures (e.g. Taylor and Martichenko, 2006; 

Simons et al., 2004; Mason et al., 2001; Villarreal, 2012) and frameworks to asses and improve road transport 

operations. For example, Sutherland and Bennett (2007) defined excess transport/conveyance, space, 

overproduction, delay/wait, motion, errors, and motion as the ‘Seven Deadly Wastes of Logistics’. In the same way, 

Guan et al. (2003) identified five transport wastes, namely: fill losses, excess load time, speed losses, driver breaks 

and quality delays. Finally, Sternberg et al. (2013) developed the Seven Transportation Extended Wastes (STEWs) 

by including uncovered assignments and resource utilisation as part of the original wastes proposed by Toyota. The 

STEWs have been extensively used in the works of Villarreal et al. (2017), Villarreal et al. (2016a) and Villarreal et 

al. (2016b) to drive the improvement of transport and logistics operations.   

On the other hand, Taylor and Martichenko (2006) suggested four laws for lean transportation, i.e. daily event 

management, transportation waste, transportation strategy, and transportation performance. These laws explain how 

LM can positively impact transport and logistics operations by identifying where, and how, these operations may be 

sub-optimal. Simons et al. (2004) and Mason et al. (2001) adapted the lean’s overall equipment effectiveness (OEE) 

(Nakajima, 1988) metric commonly used in production environments to develop a metric suitable to transport and 

logistics environments called overall vehicle effectiveness (OVE). Later on, Guan et al. (2003) modified OVE to 

also consider the efficiency of a route. This was done by dividing the performance factor into two components, i.e. 

time and route efficiencies. Finally, Villarreal (2012) also developed a transportation metric called transportation 

overall vehicle effectiveness (TOVE), which derived from the OVE metric. In this case, and unlike OVE, TOVE 

considers total calendar time instead of loading time. Consequently, although both metrics still measure performance 

based on the availability, performance and quality elements, TOVE adds the administrative availability element. 

Thus, TOVE separates the availability component into operating and administrative availability.  

In terms of frameworks to improve transport and logistics operations, Hines and Taylor (2000) developed a four 

stages methodology to eliminate waste in, and increase the efficiency of, transport operations. Later on, Villarreal et 

al. (2009) employed this methodology, which helped a Mexican company leader in the production and distribution 

of frozen and refrigerated products to save $1.4 million US dollars per year of operations cost and over $700,000 US 

dollars of capital investment. In particular, the organisation experienced an improvement in the availability and 

capacity utilisation of its distribution vehicles (Villarreal et al., 2009). Villarreal (2012) proposed a tool called 

Transportation Value Stream Mapping (TVSM), derived from the traditional Value Stream Mapping, to facilitate the 

improvement of efficiency in transport operations. Villarreal et al. (2012) also developed a methodology to reduce 

transport waste. This methodology integrates algorithms for vehicle routing optimisation with the Just-in-Time (JIT) 

approach of milk runs. Other recent works that have focused on proposing various methods to improve transport and 

logistics operations include those of Villarreal et al. (2016a), Garza-Reyes et al. (2016) and Villarreal et al. (2016b). 
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From the review literature previously discussed it can be concluded that most of the work on the application of LM 

in the transport and logistics sector has been concentrated in road transport operations, whereas its application in air, 

sea and rail transport and logistics operations has not been explored. Additionally, as discussed in the introduction 

section, studies related to the investigation of the implementation status of LM in the transport and logistics sector 

are almost non-existent. These gaps in the academic literature served as a motivation for the author to undertake the 

study presented in this paper.     

 

3. Research methodology 

3.1 Data collection – survey questionnaire 

In order to investigate the adoption status of LM in the transport and logistics sector of Thailand, a survey 

questionnaire was considered the most appropriate method for collecting empirical data since it would enable the 

collection of a large sample data from geographical dispersed areas within Thailand (Bryman and Bell, 2007). To 

facilitate the accessibility to the questionnaire via web browser or mobile device, it was electronically designed 

using the Qualtrics software. This also facilitated the later tabulation of data into Excel spreadsheets for easy 

statistical analysis. Due to the similarities with the present research, the questionnaire used to conduct this study was 

adapted from those of Antony and Desai (2009) and Garza-Reyes et al. (2012), who investigated the implementation 

status of Six Sigma and LM in India. The questionnaire instrument was comprised of a total of seventeen questions 

that were divided into three sections. The questions/sections intended to gather general information regarding the 

demographics of the participants and their organisations (section 1), and different aspects of the implementation 

(section 2)/non-implementation (section 3) of LM. The last included specific LM tools adopted, level of LM 

adoption, challenges faced by the organisation during the LM adoption, benefits obtained from LM, satisfaction of 

the company with LM, reasons for not having implemented LM, among others.     

 

3.2 Survey questionnaire validity and reliability 

Before a survey instrument is distributed, it is essential to inspect the questions derived from the literature and that 

constitute the instrument in order to gain its validity and reliability (Lancaster, 2008). In the case of the survey 

questionnaire developed for this research, reliability threats, i.e. subject or participant error, observer error, subject 

or participant bias, and observer bias, were addressed through a small scale pilot study as recommended by Robson 

and McCartan (2016). In this line, the survey questionnaire was sent to six subject experts that included three supply 

chain/logistics managers and three academics. Based on their feedback, the survey questionnaire was amended and 

improved to remove participant bias and errors. Overall, feedback from the academic experts contributed in ensuring 

that the questions in the instrument were clear, comprehensive and that these addressed the fundamental research 

objectives of this research. This resulted in ambiguities and irrelevant questions being eliminated. The feedback of 

the industrialists was taken into consideration to make sure that all questions used the right terminology employed in 

the Thai transport and logistics sector and that these were clear to people working within that industrial sector.  

Observer bias and error were not applicable to this study as the survey questionnaire was designing based on fixed-

alternative questions, for which interpretation was not needed. Thus, observer error and observer bias were 

irrelevant for this study (Binti Aminuddin et al., 2016). 

 

3.3 Survey questionnaire distribution 

As this was an exploratory research that investigated the application of LM in the Thai transport and logistics sector, 

the questionnaire was mainly posted in LinkedIn groups related to transport and logistics companies operating in 

Thailand. It was posted alongside a cover letter that introduced the research and its aim. Due to the wide reach of 

LinkedIn, which nowadays has become a reliable platform to collect research data (Papacharissi, 2009), the 

population sampled was considered to include more than 1,000 potential participants. To increase the response rate, 

the survey questionnaire was also distributed, via e-mail, among personal contacts of the authors. In total, 120 usable 

responses were obtained. Based on similar exploratory studies, e.g. Antony and Desai (2009) and Garza-Reyes et al. 

(2012), the sample side of 120 responses was considered acceptable to draw some initial conclusions regarding the 

implementation of LM in the Thai transport and logistics industry.   
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4. Results, analysis and discussion 

4.1 Respondents and companies’ profiles 

Figure 1 presents the demographics, i.e. profiles of the respondents, and their organisations, who participated in the 

study. In particular, Figure 1 illustrates (a) the position of the respondents within their companies as well as the (b) 

size, (c) continent of origin, and (d) main type of transport and logistics service provided by their organisations.    

As it can be seen in Figure 1(d), most of the companies that participated in the study have road linkage as the main 

type of transport and logistics service provided. This is in line with the fact that road is still the primary 

transportation mode in Thailand (Kunadhamraks and Hanaoka, 2008). For example, Pongthanaisawan and 

Sorapipatana (2013) suggest that Thailand relies heavily on road transportation as it provides the highest proportion 

compared to other modes. The preference of road transport seems to be favoured by Thailand’s national 

infrastructure as roads in this country connect many regions locally and other neighbouring countries (MarketLine, 

2016). Furthermore, sea cargo represented the second highest service mode provided by the companies of the 

respondents. This may come from the fact that this mode supports the transportation of large quantities of products 

with lower costs. Air freight was found to be the third type of transport and logistics service most commonly 

provided by the companies of the respondents. Air freight serves a smaller customer-base due to its high cost and 

lack of efficiency in terms of routes and scales (MarketLine, 2016). However, Feng et al. (2015) suggest that the 

usage and provision trend in sea and air freight transportation in Thailand will increase due to the rapid growth of 

global commerce and markets, and the fact that these transportation modes facilitate trading between countries. 

Finally, there was a limited number of companies that offer railway services as it is mainly a state-owned industry. 

This creates barriers and restrictions for companies to provide and use this type of service, even though it has the 

ability to carry high volumes of products at a relatively cheap cost. Additionally, the current railway service in 

Thailand is still inefficient due to poor service quality and lack of accuracy in arrival times.  
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Figure 1. Respondents and companies profiles  
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4.2 Lean manufacturing implementation 

Respondents were asked whether their organisations had implemented LM. In this case, out of the 120 Thai 

transport and logistics companies surveyed, 74% (i.e. 89) had implemented LM while 26% (i.e. 31) had not. Since 

2013 Thailand’s economy has gradually declined and become uncertain, resulting in lower exports and financial 

difficulties for the transport and logistics industry, and indeed for the entire country. For this reason and the 

advantage of location, which has the potential of turning Thailand into an important logistics’ hub in Asia, the 

government and Thai transport and logistics organisations have aimed at reducing costs and become more 

competitive (Frost&Sullivan, 2017). This may have contributed to a relatively large implementation of LM in this 

specific industry, which also contradicts the scholarly literature that suggests that the application of LM in the 

transport and logistics sector is still limited (Villarreal et al., 2017).    

From the 89 companies that had implemented LM in their transport and logistics operations, Figure 2 illustrates the 

different aspects that were investigated in this study in relation to such implementation. These included the: (a) LM 

approaches and tools deployed by the companies, (b) level of LM implementation, (c) challenges that the companies 

faced during the adoption of LM, (d) benefits achieved through such adoption, and (e) level of satisfaction 

experienced with its implementation. In relation to the LM approaches and tools implemented by the surveyed 

companies, see Figure 2(a), the Deming’s PDCA (plan-do-check-act) approach was found to be the most utilised. 

Silva et al. (2017) suggest that the PDCA approach provides a good foundation for LM and creates a better 

performance based on continuous improvement. In terms of transport and logistics operations, Thammatucharee 

(2013) mentions that the PDCA model enhances the quality of logistics processes to ensure that these meet their 

expectations. Moreover, FedEx uses the PDCA model as a daily transportation management approach to ensure that 

the plans are correctly executed to reduce errors (Taylor and Martichenko, 2006). Thus, it is not incongruent to find 

that the PDCA model is the most LM approach/tool deployed by Thai transport and logistics companies. The second 

and third most commonly used approaches/tools deployed by Thai transport and logistics companies were 5S and 

root cause analysis. 5s is a LM approach that has been found to be highly used among companies that have 

embarked in the LM journey (Andreadis et al., 2017). The results of this study show that this is the case not only for 

manufacturing and service companies but also for transport and logistics firms. On the other hand, the European 

Association of Chemical Distributor (2015) suggests that root cause analysis can help the transport and logistics 

sector in identifying and eliminating the root cause of problems so operations are effectively and efficiently 

improved. The use of this tool can also contribute to the reduction of transportation costs (Supaprasert and 

Aussawakulchai, 2007). Due to the relative simplicity and effectiveness of this tool it is not surprising to see that it 

is one of the main choices of Thai transport and logistic companies to improve their operations.    

Figure 2(b) indicates that most of the Thai transport and logistics companies (i.e. 69%) surveyed had implemented 

LM only in isolated functional departments (i.e. 40%) or to facilitate individual improvement projects (i.e. 29%), 

rather than throughout the entire organisation. This suggests that although LM has been adopted by a relatively large 

number of Thai transport and logistics companies, its implementation has not been considered as part of the strategic 

priorities of such companies. This may result in the implementation of LM fading in the short or medium term, and 

hence the benefits obtained from LM eroded. The understanding of the reasons for the lack of full embedment of 

LM into the strategic priorities and culture of Thai transport and logistics organisations still requires further and a 

more extensive research.  

On the other hand, the surveyed organisations were also asked to state the main challenges/barriers that they faced 

during the implementation of LM, the results are shown in Figure 2(c). In this case, their current organisational 

structure, different goals and values of employees, and the embedment and maintenance of LM as part of the 

organisational culture were found to be the three main challenges/barriers experienced by the companies. These 

barriers refer more to the characteristics and DNAs of the companies rather than to the availability/lack of resources 

(e.g. capital and human), knowledge, expertise and training, which are factors that have been established as some of 

the most common barriers that organisations must overcome when implementing operations or quality improvement 

programmes (Winck Jacques et al., 2014; Garza-Reyes et al., 2012; Antony and Desai, 2009). Thai companies are 

quite reluctant to embrace new working practices as they are resilient in business but still maintain rigid hierarchical 

systems (Nolan et al., 2016). Moreover, the Asian culture has complex relations and networks in social life, but 

especially in formal businesses. These aspects can be considered as some of the most challenging factors for Thai 

companies to address when implementing LM. If effectively overcome, Thai workers would be more willing to 

accept changes in the organisational structures of their companies and to embed the adoption of new working 

practices and approaches, such as those that underpin LM.  
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Figure 2. Different factors investigated related to the implementation of LM 

Figure 2(d) presents the main benefits that the surveyed Thai transport and logistics companies acknowledged after 

the implementation of LM. The results of the study indicate that ability to identify and reduce waste (i.e. 13%), 

increasing productivity (i.e. 10%), and better organised workstations (i.e. 9%) were the main benefits experienced 

by such organisations. This is in line with the most commonly adopted LM approaches and tools by the same 

companies, see Figure 2(a), as the reduction of waste is one of the main benefits associated with the PDCA model 

(Silva et al., 2017). For example, Júnior et al. (2016) found that the PDCA cycle contributed in reducing waste by 30 

percent as it improves efficiency in processes and operations. It also optimises equipment usage, which increases the 

productivity of companies. Similarly, an organised workstation may be due to the high implementation of 5S in Thai 

transport and logistics companies as it creates a safe work environment and enhances the productiveness of 

employees (Andreadis et al., 2017). For instance, Patel and Thakkar (2014) found that 5S changes companies in a 

positive manner, helping them to improve machines maintenance, safety, and security. 5S also helps to achieve and 
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sustain a more organised and tidier workplace, which in turn improves effectiveness and organisation of 

workstations. Therefore, it can be concluded that the benefits that the respondents found in their organisations have 

been achieved from implementing PDCA and 5S. The rest of the gains are also common benefits linked to LM, 

which confirm that the same benefits obtained by manufacturing and service companies when implementing LM 

will also be obtained by companies in the transport and logistics sector.     

 

4.3 Non-implementation of lean manufacturing  

From the 31 Thai transport and logistics companies that had not implemented LM, different aspects related to the 

lack of such implementation were investigated, see Figure 3. These aspects corresponded to the (a) reasons as to 

why these companies had not implemented LM, (b) other tools that they had implemented instead of LM to improve 

their transport and logistics operations, (c) future plans for implementing LM, and (d) potential LM approaches 

and/or tools that these companies may adopt if they decide to embark in the LM journey.  
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Figure 3. Different factors investigated related to the non-implementation of LM 

Figure 3(a) illustrates the reasons/barriers as to why the surveyed organisations had not implemented LM. As shown 

by this figure, the main contributors included the lack of understanding (i.e. 20%), knowledge (i.e. 17%), and 

experience (i.e. 14%) in LM. These reasons are commonly reported as some of the main barriers that stop companies 

from implementing operations and quality improvement approaches (e.g. Garza-Reyes et al., 2015; Winck Jacques 

et al., 2014; Garza-Reyes et al., 2012; Antoni and Desai, 2009). Besides financial constraints and lack of support 

from top management, Prasad and Tata (2009) comment that lack of understanding, knowledge, and experience are 

also common barriers found in developing countries. Particularly, in countries like China and India these barriers 

have arisen due to the fact that research and application of LM has not properly expanded beyond formal academic 

and research environments such as universities and research institutes (Garza-Reyes et al., 2012; Pingyu and Yu, 
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2010). However, in this case, since a larger proportion of the surveyed organisations had adopted LM, this seems not 

to be the case in Thailand. The non-implementation of LM in the 31 companies surveyed may be explained based on 

the fact that these organisations may have considered other alternative tools to improve their transport and logistics 

operations. In this line, Figure 3(b) shows the main tools that companies that have not implemented LM have 

employed to improve their operations. Unlike LM, these are technology-based tools commonly used by transport 

and logistics companies.  

From the 31 companies that had not implemented LM, 35% of the respondents suggested that their companies were 

interested in adopting this approach in the future, see Figure 3(c). Figure 3(d) illustrates the specific LM approaches 

and tools that these companies may adopt in the future as part of embracing LM within their companies’ operations. 

From the results, the respondents indicated that the three main approaches and tools to be potentially implemented 

by their companies are Just-In-Time (JIT), Kaizen, and Six Sigma. JIT is one of the most common approaches and 

strategies employed by companies in the manufacturing industry to reduce inventory (Dubey and Singh, 2015). 

However, it can also be implemented within the transport and logistics sector in terms of goods movement between 

suppliers to be delivered at the right time and in the most efficient quantities (Pejić et al., 2016). JIT may be a 

significant LM approach for Thai companies to implement because traffic conditions in this country are extremely 

poor.  

Kaizen is also a common approach not only in the manufacturing sector but also in the service sector. It helps in 

leading organisations towards innovation, which improves operational performance. Similarly, Agmoni (2016) 

suggested that Kaizen can help the logistics sector in improving its financial capability by increasing productivity 

and reducing wastes and errors. On the other hand, Lean Six Sigma can be used as an initiative for cost reduction in 

the transport and logistics sector as it helps to eliminate waste and make supply chains flow more efficiently 

(Goldsby and Martichenko, 2005). Six Sigma can optimise the ongoing processes, resulting in the reduction of waste 

and route time variability as it can help logistics companies to understand the source of defects and find the right 

solution for the problem. Therefore, it can be implied that all these advantages of the aforementioned LM 

approaches and tools are the reasons as to why the surveyed Thai organisations are considered the implementation of 

these in the future.  

 

5. Conclusions 

LM has been an approach which has gained popularity in a wide range of industrial sectors due to its effectiveness 

in driving operational improvements. However, its application in the transport and logistics sector is still relatively 

unknown, especially when compared to other sectors such as manufacturing and services. This study therefore 

intended to provide some light into this subject by investigating the adoption status of LM, and its approaches and 

tools, in the transport and logistics sector of Thailand. The study is among the very first of its kind. Thus, it will 

provide academics, researchers and practitioners interested in LM, and/or the transport and logistics industry, with 

initial evidence of the adoption of this approach in a developing country like Thailand. In particular, the results of 

the study indicate that LM is relatively well known among Thai transport and logistics companies, and hence its 

implementation is also relatively high, e.g. 89 of the 120 surveyed organisations had adopted LM, with PDCA, 5S 

and root cause analysis being the most implemented LM approaches and tools. However, the results of the study 

also suggest that such implementation is mainly contained within individual departments or improvement projects, 

rather than being a company’s wide strategy to operational improvement. Barriers related to the organisational 

structure of companies, misalignment between the goals of individuals and their companies as well as lack of 

sustainment of a lean culture were the main challenges to LM implementation, whereas the main benefits were 

related to LM’s ability to identify and reduce waste, increase productivity and provide a better organisation of 

workstations. On the other hand, lack of understanding, knowledge and expertise in LM were the main reasons for 

not implementing it, plus the fact that most of the companies used technology-based tools to improve their 

operations. Despite this, some companies commented that they would be interested in adopting LM in the future, 

with JIT, Kaizen and Six Sigma being the most likely approaches and tools they would implement.    

This study has presented some interesting evidence regarding the adoption of the LM in the Thai transport and 

logistics industry. However, the results obtained need to be interpreted with caution. Limitations of the study in 

terms of the survey’s sample size, response rate and analysis do not allow the generalisation of conclusions. Budget 

and time constraints acted as factors that limited the scope of this research. Therefore, future research can conduct a 

more robust and extensive study to validate the results obtained from this research. Additionally, the same study can 

be conducted in other countries to compare their level of adoption of LM in their own transport and logistics 

industry with that of Thailand.  



Proceedings of the International Conference on Industrial Engineering and Operations Management 

Bandung, Indonesia, March 6-8, 2018 

References 

Andreadis, L., Garza-Reyes, J.A., and Kumar, V., Towards a conceptual framework for Value Stream Mapping (VSM) 

implementation: An investigation of managerial factors, International Journal of Production Research, DOI:  
http://dx.doi.org/10.1080/00207543.2017.1347302  – in press. 

Agmoni, E., 2016., The role of Kaizen in creating radical performance results in a logistics service provider, Scientific 

Journal of Logistics, vol. 12, no. 3, pp. 225–245, 2016. 

Antony, J., and Desai, D.A., Assessing the status of six sigma implementation in the Indian industry, Management 

Research News, vol. 32, no. 5, pp. 413–423, 2009. 

Belekoukias, I., Garza-Reyes, J.A., and Kumar, V., The impact of lean methods and tools on the operational performance 

of manufacturing organisations, International Journal of Production Research, vol. 52, no. 18, pp. 5346-5366, 2014.  

Binti Aminuddin, N.A., Garza-Reyes, J.A., Kumar, V., and Antony, J., An analysis of managerial factors affecting the 

implementation and use of Overall Equipment Effectiveness, International Journal of Production Research, vol. 54, 

no. 15, pp. 4430-4447, 2016. 

Bryman, A., and Bell, E., Business research methods, 3
rd

 edition, Oxford University Press, NY, 2007. 

Chase, R.B., and Apte, U.M., A history of research in service operations: what’s the big idea, Journal of Operations 

Management, vol. 25, no. 2, pp. 375–386, 2007. 

Choomlucksana, J., Ongsaranakorn, M., Suksabai, P., Improving the productivity of sheet metal stamping subassembly 

area using the application of lean manufacturing principles, Procedia Manufacturing, vol. 2, pp. 102-107, 2
nd

 

International Materials, Industrial, and Manufacturing Engineering Conference (MIMEC), Bali, Indonesia, 4-6 

February, 2015.  

De Haan, J., Naus, F., and Overboom, M., Creative tension in a lean work environment: Implications for logistics firms 

and workers, International Journal of Production Economics, vol. 137, pp. 157–164, 2012. 

Dubey, R., and Singh, T., Understanding complex relationship among JIT, lean behaviour , TQM and their antecedents 

using interpretive structural modelling and fuzzy MICMAC analysis, The TQM Journal, vol. 27, no. 1, pp. 42–62, 

2015. 

European Association of Chemical Distributor, Guidelines for investigation of logistics incidents and identifying root 

causes, Cefic, 2015 

Feng, B., Li, Y., and Shen, Z.J.M., Air cargo operations: Literature review and comparison with practices, Transportation 

Research Part C, vol. 56, pp. 263–280, 2015. 

Forrester, P., Shimizu, U., Soriano-Meier, H., Garza-Reyes, J.A., and Basso, L., Lean production, market share and value 

creation in the agricultural machinery sector in Brazil, Journal of Manufacturing Technology Management, vol. 21, 

no. 7, pp. 853-871, 2010.  

Frost&Sullivan, Thailand to Identify Opportunities and Strategies for Growth in a Competitive Environment, Available: 

http://www.prnewswire.com/news-releases/frost--sullivans-gil-2016-thailand-to-identify-opportunities-and-strategies-

for-growth-in-a-competitive-environment-300236022.html, March 15, 2016. 

Garza-Reyes, J.A., Parkar, H.S., Oraifige, I., Soriano-Meier, H., and Harmanto, D., An empirical exploratory study of the 

status of lean manufacturing in India, International Journal of Business Excellence, vol. 5, no. 4, pp. 395-412, 2012. 

Garza-Reyes, J.A., Zisis, S., Lim, M.K., Kumar, V., and Rocha-Lona, L., Adoption of operations improvement methods in 

the Greek engineering sector. Proceedings of the 5
th
 International Conference on Industrial Engineering and 

Operations Management (IEOM), Dubai, UAE, 3-5 March, 2015.  

Garza-Reyes, J.A., Villarreal, B., Kumar, V., and Molina Ruiz, P., Lean and green in the transport and logistics sector – a 

case study of simultaneous deployment, Production Planning & Control, vol. 27, no. 15, pp. 1221-1232, 2016.  

Garza-Reyes, J.A., Beltran Forero, J.S., Kumar, V., Villarreal, B., Cedillo-Campos, G., and Rocha-Lona, L., Improving 

road transport operations using lean thinking, Proceedings of the 27
th
 International Conference on Flexible 

Automation and Intelligent Manufacturing (FAIM), Modena, Italy, 27-30 June, 2017. 

Goldsby, T., and Martichenko, R., Lean Six Sigma logistics: Strategic development to operational success, J. Ross 

Publishing, Boca Raton, FL., 2005. 

Guan, T.S., Mason, K., and Disney, S., “MOVE: Modified Overall Vehicle Effectiveness”, Proceedings of the 8th 

International Symposium on Logistics, Seville, Spain, July, 2003. 

Hines, P., and Taylor, D., Going lean, Lean Enterprise Research Centre, Cardiff Business School, Cardiff University, 

2000. 

Hines, P., Holweg, M., and Rich, N., Learning to evolve: a review of contemporary lean thinking, International Journal of 

Operations & Production Management, vol. 24, no. 10, pp. 994-1011, 2004. 

Jasti, N.V.K., and Kodali, R., Lean production: literature review and trends, International Journal of Production Research, 

vol. 53, no. 3, pp. 867-885, 2015. 

Júnior, F. de A.M., Magalhães, E.M., and Carvajal, T.L.R., Proposal of cost reduction in the production process of soft 

drinks concentrate from Tholor do Brasil based on the use of integrated PDC/DMAIC tools, Business Management 

Dynamics, vol. 6, vol. 1, pp. 36–54, 2016. 

http://dx.doi.org/10.1080/00207543.2017.1347302
http://www.prnewswire.com/news-releases/frost--sullivans-gil-2016-thailand-to-identify-opportunities-and-strategies-for-growth-in-a-competitive-environment-300236022.html
http://www.prnewswire.com/news-releases/frost--sullivans-gil-2016-thailand-to-identify-opportunities-and-strategies-for-growth-in-a-competitive-environment-300236022.html


Proceedings of the International Conference on Industrial Engineering and Operations Management 

Bandung, Indonesia, March 6-8, 2018 

Kiatcharoenpol, T., Laosirihongthong, T., Chaiyawong, P., and Glincha-em, C., A study of critical success factor and 

prioritization by using analytical hierarchy process in lean manufacturing implementation in Thai SMEs, Proceedings 

of the 5th International Asia Conference on Industrial and Management Innovation (IEMT), Xi'an, China, 21-22 July, 

2014.  

Kunadhamraks, P., and Hanaoka, S., Evaluating the logistics performance of intermodal transportation in Thailand, Asia 

Pacific Journal of Marketing and Logistics, vol. 20, no. 3, pp. 323–342, 2008. 

Lancaster, G., Research methods: A concise introduction to research in management and business consultancy, 2
nd

 ed., 

Routledge, Oxford, 2008. 

Lertwattanapongchai, S., and Swierczek, F.W., Assessing the change process of Lean Six Sigma: a case analysis, 

International Journal of Lean Six Sigma, vol. 5, no. 4, pp. 423-443, 2014. 

Lila, B., A survey on implementation of the lean manufacturing in automotive manufacturers in the eastern region of 

Thailand, Proceedings of the 2nd International Conference on Industrial Technology and Management (ICITM), 

Phuket Island, Thailand, 1-2 September, 2012. 

Laoha, C., and Sukto, S., Lean assessment for manufacturing of small and medium enterprises: a case study of 2 industrial 

groups in northeast of Thailand, International Business Management, vol. 9, no. 4, pp. 590-595, 2015. 

MarketLine, Transportation Services in Thailand, MarketLine, Available:  https://store.marketline.com/report/ohme8045--

transportation-services-in-thailand/, November, 2016. 

Mason, R., Simons, D., and Gardner, B., Translating the Overall Equipment Effectiveness measure from the lean 

manufacturing paradigm to the road freight transport industry, Proceedings of the 6th Logistics Research Network 

Conference, Edinburgh, 13–14 September, pp. 362–367, 2001. 

McKinnon, A.C., Ge, Y., and Leuchars, D., Key performance indicators for the food supply chain, Transport Energy 

Benchmarking Guide 78, Department for Transport, London, 2003. 

Nakajima, S., An Introduction to TPM, Productivity Press, Portland, OR, 1988.  

Nolan, J., Rowley, C., and Warner, M., Business networks in East Asian capitalisms: enduring trends, emerging patterns. 

1st edition, Chandos Publishing, London, 2016. 

Papacharissi, Z., The virtual geographies of social networks: a comparative analysis of Facebook, LinkedIn and a small-

world, New Media & Society, vol. 11, nos. (1–2), pp. 199–220, 2009. 

Patel, V.C., and Thakkar, H., Review on implementation of 5S in various organization, International Journal of 

Engineering Research and Applications, vol. 4, no. 3, pp. 774–779, 2014. 

Pejić, V. Lerher, T., Borut, J., Andrej, L., Lean and green paradigms in logistics: Review of published research, PROMET-

Traffic & Transportation, vol. 28, no. 6, pp. 593-603, 2016. 

Pingyu, A.Y., and Yu, B.Y., The barriers to SMEs’ implementation of lean production and countermeasures – based on 

SMS in Wenzhou, International Journal of Innovation, Management and Technology, vol. 1, no. 2, pp. 220–225, 

2010. 

Pongthanaisawan, J., and Sorapipatana, C., Greenhouse gas emissions from Thailand’s transport sector : Trends and 

mitigation options, Applied Energy, vol. 101, pp. 288–298, 2013. 

Pradabwong, J., Sriariyawat, N., and Temiyasathit, C., An investigation of lean implementation status in Thai 

manufacturing, Applied Mechanics and Materials, vols. 110-116, pp. 4050-4056, 2012. 

Prasad, S., and Tata, J., Micro-enterprise quality, International Journal of Quality & Reliability Management, vol. 26, no. 

3, pp. 234–246, 2009. 

Punnakitikasem, P., Buavaraporn, N., and Chen, L., An investigation of factors affecting lean implementation success of 

Thai logistics companies, Proceedings of the 24
th
 Production and Operations Management Society (POMS), Denver, 

Colorado, US, 3-6 May, 2013. 

Rahman, S., Laosirihongthong, T., and Sohal. A.S., Impact of lean strategy on operational performance: a study of Thai 

manufacturing companies, Journal of Manufacturing Technology Management, vol. 21, no. 7, pp. 839–852, 2010. 

Robson, C., and McCartan, K., Real world research, 4
th
 edition, John Wiley & Sons, Chichester, 2016. 

Silva, A.S., Medeiros, C.F., and Vieira, R.K., Cleaner Production and PDCA cycle: Practical application for reducing the 

Cans Loss Index in a beverage company, Journal of Cleaner Production, vol. 150, pp. 324–338, 2017. 

Sternberg, H., Stefansson, G., Westernberg, E., Boije af Gennas, R., Allenstrom, E., and Nauska, M.L., Applying a lean 

approach to identify waste in motor carrier operations, International Journal of Productivity and Performance 

Management, vol. 62, no. 1, pp. 47–65, 2013. 

Simons, D., Mason, R., and Gardner, B., Overall Vehicle Effectiveness, International Journal of Logistics: Research and 

Applications, vol. 7, no. 2, pp. 119–134, 2004. 

Supaprasert, P., and Aussawakulchai, S., Strategy in reducing cost of transportation: case study of engine oil company, 

[online] Thai Federation of Logistics. Available: http://www.thailog.org/, 2007. 

Sutherland, J.L., and Bennett, B., The seven deadly wastes of logistics: applying Toyota Production System principles to 

create logistics value, White Paper No. 701, Center for Value Chain Research, Lehigh University, August, 2007. 

Taylor, L., and Martichenko, R., Lean transportation-fact or fiction?, Executive White Paper, www.fedex.com, 

September, 2006. 

https://store.marketline.com/report/ohme8045--transportation-services-in-thailand/
https://store.marketline.com/report/ohme8045--transportation-services-in-thailand/
http://www.thailog.org/
http://www.fedex.com/


Proceedings of the International Conference on Industrial Engineering and Operations Management 

Bandung, Indonesia, March 6-8, 2018 

Thai, V. Van, and Grewal, D., Selecting the location of distribution centre in logistics operations: A conceptual framework 

and case study, Asia Pacific Journal of Marketing and Logistics, vol. 17, no. 3, pp. 3–24, 2005. 

Thammatucharee, Y., The Impacts of modified QC activities on logistics operational improvements: A financial focus 

perspective in a Thai retail business, International Journal of Organizational Innovation, vol. 6, no. 2 pp. 88–115, 

2013. 

Villarreal, B., Garcia, D., and Rosas, I., Eliminating transportation waste in food distribution: A case study, 

Transportation Journal, vol. 48, no. 4, pp. 72–77, 2009. 

Villarreal, B., The Transportation Value Stream Map (TVSM), European Journal of Industrial Engineering, vol. 6 no. 2, 

pp. 216–233, 2012. 

Villarreal, B., Sañudo, M., Vega, A., Macias, S., and Garza, E., A lean scheme for improving vehicle routing operations, 

Proceedings of the 2012 International Conference on Industrial Engineering and Operations Management (IEOM), 

Istanbul, Turkey, July 3–6, 2012. 

Villarreal, B., Garza-Reyes, J.A., and Kumar, V., Lean road transportation – a systematic method for the improvement of 

road transport operations, Production Planning & Control, vol. 27, no. 1, pp. 865-877, 2016a. 

Villarreal, B., Garza-Reyes, J.A., and Kumar, V., A lean thinking and simulation-based approach for the improvement of 

routing operations, Industrial Management & Data Systems, vol. 116, no. 5, pp. 903-925, 2016b.  

Villarreal, B., Garza-Reyes, J.A., Kumar, V., and Lim, M.K., Improving road transport operations through lean thinking: 

A case study, International Journal of Logistics Research and Applications: A Leading Journal of Supply Chain 

Management, vol. 20, no. 2, pp. 163-180, 2017.  

Winck Jacques, G., Garza-Reyes, J.A., Lim, M.K., and Kumar, V., Outcomes from an exploratory study of quality 

improvement approaches utilisation in Brazilian companies. International Journal of Quality and Engineering 

Technology, vol. 4, no. 4, pp. 315-333, 2014.  

 

Biographies 

Jose Arturo Garza-Reyes is a Professor of Operations Management and Head of the Centre for Supply Chain 

Improvement at the College of Business, Law and Social Sciences, University of Derby, UK. He is actively involved in 

industrial projects where he combines his knowledge, expertise and industrial experience in operations management to 

help organisations achieve excellence in their internal functions and supply chains. He has also led and managed 

international research projects funded by the British Academy, British Council and Mexico’s National Council of Science 

and Technology (CONACYT). As a leading academic, he has published over 100 articles in leading scientific journals, 

international conferences and four books in the areas of operations management and innovation, manufacturing 

performance measurement and quality management systems. Areas of expertise and interest for Professor Garza-Reyes 

include general aspects of operations and manufacturing management, business excellence, quality improvement, and 

performance measurement. He is a Chartered Engineer (CEng), a certified Six Sigma-Green Belt, and has over eight years 

of industrial experience working as Production Manager, Production Engineer and Operations Manager for several 

international and local companies in both the UK and Mexico. He is also a fellow member of the Higher Education 

Academy (FHEA) and a member of the Institution of Engineering Technology (MIET). 

 

Sarita Tangkeow is a postgraduate student in Supply Chain and Logistics Management from the University of Warwick, 

UK. She is also a Supply Chain Management student who has obtained a bachelor degree from Sirindhorn International 

Institute of Technology at Thammasat University, Thailand, with second honour. Her area of interest centres on the 

management of supply chains, with special interest on the application of lean principles, approaches and tools to improve 

their performance. Her master project consisted in exploring the application of lean manufacturing in Thai transport and 

logistics sector.  

 

Vikas Kumar is an Associate Professor in Enterprise Operations Management at Bristol Business School, University of 

the West of England (UWE), UK. Prior to joining UWE, he was working as a lecturer in Management at Dublin City 

University Business School in Ireland. He holds a PhD degree in Management Studies from Exeter Business School, UK, 

and a Bachelor of Technology (first class distinction) degree in Metallurgy and Material Science engineering from NIFFT, 

India. He has published more than 100 articles in leading International journals and International conferences including the 

International Journal of Production Research, International Journal of Production Economics, Expert System with 

Applications, Computers & Industrial Engineering and Production Planning & Control. He serves on the editorial board 

of six international journals including Int. J. of Services, Economics and Management, Int. J. of Manufacturing Systems 

and Int. J. of Lean Enterprise Research. His current research interests include green and sustainable supply chain 

management, short food supply chains, process modelling, lean and agile systems and service operations management. 


