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ABSTRACT 
 

In the modern highly volatile business world the survival of any organization depends on its 

ability to adapt to ever growing customers’ requirements while dealing with fierce competition. 

However business community starts to recognize that mutual sharing of experience between 

market players is not only harmless for company’s competitive position but highly beneficial as 

well. That is why over the last few year the number of benchmarking projects grew in 

geometrical progression. However, benchmarking is not the only way of improving business 

performance. Another renowned business improvement approach lies within so called ‘Lean 

philosophy’ and is aimed at mapping organization’s value stream. 

In this dissertation I examined the similarities of benchmarking and value stream mapping, 

applied them to the real world organizations and found the benefits of their parallel employment. 

The focus companies were operating within logistics sector, which represents the link between 

manufacturing and service organizations. Thus the results of this research are believed to be 

useful for both service and manufacturing sectors.  
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Chapter 1 – Introduction 

 

1.1 Research area 

This research was focused on Belgian and Polish logistics sector and evaluated the use 

of benchmarking in parallel with value stream mapping as an enhanced performance 

measurement approach. The research was based on two leading logistics companies that 

are located in different countries (Poland and Belgium) and provide logistical support to 

different industries. This research was performed as a part of logistics benchmarking 

project funded by Flemish government and aimed at providing guidance on world class 

logistics operations for Ukrainian road transportation companies. Having gained the 

right of hosting UEFA Euro 2012 (together with Poland) Ukraine’s road haulage sector 

faced major challenge of logistically supporting this event, thus the awareness and 

implementation of world class logistics practices are of vital importance there. 

 

1.2 Introduction to value stream mapping 

Nowadays, companies of diverse industries are increasingly interested in efficient 

design of their processes. The most popular and practical approach of effective process 

design is called ‘lean manufacturing’ or just ‘lean’, firstly introduced by James Womack 

et al (1990) in his research on Japanese car manufacturing industry. The concept of 

‘lean manufacturing’ was borrowed from Toyota Production System, the main goal of 

which is to eliminate all kinds of wastes that do not add value to the final customer such 

as overproduction, excess transportation, excess inventory, inappropriate processing, 

waiting, rework or unnecessary motions. The main tool that was used by Toyota 

Production System to identify, analyze and eventually eliminate wastes is so called 

‘value stream mapping’. The main difference between value stream mapping and 

conventional process mapping is that it makes wastes visually explicit, enabling its 

users to instantaneously focus on problem zones. Even though value stream mapping 

started as manufacturing related tool, nowadays, it is successfully used in service related 

organizations. 
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1.3 Introduction to benchmarking 

 

Another popular approach to improvement organizations’ efficiency is benchmarking. 

This technique was pioneered by Xerox Corporation and is now spread across various 

industries. Benchmarking is mainly focused on some set of predefined characteristics of 

the process that usually has a numeric form; these characteristics are used to compare 

the performance of processes that are involved in benchmarking project. There are 

different kinds of benchmarking, as well as different approaches to its execution. The 

selection of a particular benchmarking approach depends on the considerable number of 

factors, giving each benchmarking project some extent of uniqueness.  

 

1.4 Research problem 

During the initial stage of this research, having done preliminary study of the research 

area the following problem was chosen as the main research object of this dissertation: 

Can benchmarking and value stream mapping be used as complimentary approaches to 

performance improvement? 

It was found that this problem hasn’t received proper attention from both academic and 

business communities. Thus, this research shed light on this research problem.  

 

1.5 Research objectives 

Research objectives of this dissertation were as follows: 

� To examine Value Stream Mapping as a business improvement approach 

� To examine Benchmarking as a business improvement approach 

� To perform elements of Value Stream Mapping and Benchmarking basing on 

Belgian and Polish logistics companies. 

� To identify relationship between the results of Value Stream Mapping and 

Benchmarking 

� To draw conclusions about the complementarity of Value Stream Mapping and 

Benchmarking. 
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1.6 Research plan 

Here, in the first chapter of this dissertation, the brief outline of the research project is 

given, research setting and main research aims are presented. The literature review 

part, chapter two, provides brief history of benchmarking and value stream mapping, 

which is followed by description of the previous research in this area. The justification 

of reason for this study is also provided in the literature review part. Following the 

literature review, the research methodology of the study is explained. The 

methodology chapter presents considered approaches and data collection techniques 

for carrying out this research and justifies the employment of case study as research 

methodology and direct observation and interviewing as data collection methods. The 

limitations of selected methodology conclude chapter 3. The fourth chapter (‘Data 

analysis’), provides analysis of the gathered data. The value stream maps for both 

companies are presented and explained. They are followed by presenting the results of 

benchmarking. In the fifth chapter, called ‘Discussion’, the results of value stream 

mapping and benchmarking are analyzed and their route causes are traced. The last 

part of the fifth chapter discusses complementarity of value stream mapping and 

benchmarking. Finally the sixth chapter discusses the results and key findings of the 

dissertation, concluding with recommendations for further research. 

 

1.7 Summary 

This chapter set conceptual context for this MSc research. Brief introduction to 

benchmarking and value stream mapping shaped the research area. After that, the 

research problem and objectives of the study were presented and dissertation’s outline 

was discussed. With the following chapter begins the main body of this dissertation, 

presenting the relevant literature review of the research area. 
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Chapter 2 – Literature Review 

 

 

2.1 Introduction to Quality Improvement 

Nowadays, the word ‘quality’ has become a buzzword in business life. Every product or 

service is expected to be of highest quality or otherwise it has no chance to withstand 

against competition. As a result, the understanding of the true meaning of the word 

‘quality’ is of vital importance. According to Webster’s dictionary (Guralnik, 1984) 

quality “is (1) any of the features that make something what it is; characteristic element; 

attribute; (2) the degree of excellence which a thing possesses”. In other words, quality 

of a product or service is a static characteristic that can be described (measured) at each 

particular moment of time. Improvement is defined as “an increase in value or in 

excellence of quality or condition” (Guralnik, 1984). Thus, while combined with 

‘improvement’, quality gets its dynamic meaning; it becomes something that changes 

over time and consequently something that can and has to be managed. Approaches to 

quality management have always been of high interest to any organization that aspired 

to satisfy its customers (Slack et al, 2006). The most significant approaches to quality 

management are Total Quality Management and Lean Thinking. Lean Thinking, 

however, is a business philosophy that’s concerned not only with quality but with every 

aspect of organisational activity. Lean Thinking and Total Quality Management were 

developed almost simultaneously (1950’s – 1960’s), however Lean Thinking is 

relatively new for the western world. Each of these approaches contains number of tools 

and techniques that enhance organizational performance and facilitate quality 

improvement of products and services offered to the market. This chapter examines 

Benchmarking and Value Stream Mapping, techniques that stem from different quality 

management approaches (Total Quality Management and Lean Thinking) but have 

common ultimate objective – to find the model of better performance and to close the 

gap between that performance and the current state.   

 

2.2 Benchmarking 

One of the most popular performance measurement and improvement tools is 

benchmarking. This tool can be universally applied to improve an organization’s 
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performance and competitiveness in almost any business environment. The idea of 

benchmarking performance against field leaders is not new. Camp (1989), for instance, 

traces the roots of benchmarking back to over 2000 B.C., when Sun Tzu, a Chinese 

general, said, “If you know your enemy and know yourself, you need not fear the result 

of a hundred battles”. However, in the Western world benchmarking is considered to be 

pioneered by Rank Xerox in 1979. At the end of the 1970s Rank Xerox faced fierce 

competition with Japanese companies, who were selling their copying machines at the 

price equal to Rank Xerox’s manufacturing costs. Moreover, the quality of the Japanese 

photocopiers was considerably better than that provided by Xerox. As a result, in order 

to response to Japanese threat Xerox had to understand how was it possible to produce 

copiers at lower price with better quality and still be a profitable organization. As a way 

of doing that Xerox decided to collect some intelligence on its main Japanese rivals, 

look at the processes at ‘Fuji Xerox’ (Xerox’s joint venture) and to perform functional 

benchmarking against mail-order company L.L. Bean, which was regarded as a ‘best 

practice’ company with regard to productivity (Xerox was looking particularly at its 

stock-keeping function) (McCabe, 2001).  

Therefore, the introduction of the term ‘Benchmarking’ as a business performance 

improvement tool can be credited to Xerox Corporation. However, as academically 

researched phenomenon it was established later in 1989 by Robert Camp in his study 

‘Benchmarking: the search of industry best practices that lead to superior performance’, 

which is solely based on Rank Xerox’s experience. 

Benchmarking has numerous definitions made by different authors. Heib and Daneva 

(1995) have found more than 42 definitions of benchmarking given by researchers since 

1985. The word ‘benchmark’ in itself may be defined as following (Camp, 1989): 

� Anything taken or used as a point of reference or comparison. 

� Something that serves as a standard by which others may be served 

� Anything or something that is comparatively measurable. 

� A physiological or biological reference value against which performance is 

compared,  

Before starting to describe benchmarking in details it is necessary to trace the evolution 

of its definition made by different authors, who researched this phenomenon or applied 

it on practice. 
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According to David T. Kearns, chief executive officer, Xerox Corporation, 

“benchmarking is the continuous process of measuring products, services, and practices 

against the toughest competitors or those companies recognized as industry leaders” 

(Camp, 1989). Adam (1992) defines benchmarking as a “continuous search for and 

application of significantly better practices that leads to superior competitive 

performance”. A more precise definition was developed at American Productivity and 

Quality Centre by the International Benchmarking Clearing House (1993): 

“Benchmarking is a systematic and continuous measurement process; a process of 

continuously measuring and comparing organization’s business process against business 

process leaders anywhere in the world to gain information which help the organization 

take action to improve its performance”. 

The statistics gathered by Rigby (2001) showed that more than 70 percent of managers 

all around the world reported using benchmarking. The reasons for that are diverse but 

all the cases have something in common. Zairi (1996) tried to outline the main three 

reasons for using benchmarking: 

� It is a excellent strategic planning method that avoids blurred objectives and 

sets credible, easy to reach targets. 

� It exposes organizations to state of the art practices and induces continuous 

learning process, helping in cultivation of a culture that values continuous 

improvement. 

� It empowers employees by enhancing their education, involvement and creative 

potential.  

However, no matter how great the results of applying benchmarking are, it should be 

noted that without management’s understanding and sincere commitment to its 

implementation, there is no guarantee to success. Camp (1989) emphasizes that 

benchmarking is not a panacea or one-off event, it must be an ‘ongoing management 

process that requires constant updating- the collection and sifting of external best 

practices and performance into the decision making and communication functions at all 

levels’.  
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2.2.1 Types of benchmarking 

All authors agree that the pioneers of modern benchmarking approaches were the 

Japanese. Still Japanese have different ways of performing this activity. One of the 

Japanese approaches to benchmarking which it considered to be the most effective one 

is called Shukko, meaning loaning of employees to other firms. This is the approach 

based on job rotation in Japan where people are not only encouraged to get deep 

insights into organisation’s internal processes, but also to go outside the organization 

and observe new practices which will ehance the development of their own 

organizations. According to Zairi (1996) Shukko leads to three types of benefits: 

1. Transfer of technology from and to employees/organizations. 

2. Acquiring of specific knowledge which is lacking in their organization. 

3. Developing the performance of managers further and testing their abilities by 

providing them with tasks bigger than the ones they are currently assuming in 

their own organization. 

The foundation for differentiating between different types of benchmarking was made 

by Robert Camp (1989). Based on the experience of Rank Xerox Corporation Camp, 

(1989) outlined four basic types of benchmarking:  

� Internal benchmarking – a comparison among similar operations within one 

company or organization. This type of benchmarking is most suitable for large 

multidivisional or international companies, which have comparable operations in 

different operating units. The main advantage of this benchmarking type is that 

data and information are most likely to be readily available and there would be 

no confidentiality issues. Moreover, data and information can be as complete 

and extensive as necessary without any gaps.  

� Competitive benchmarking - a performance and results comparison with the best 

of direct competitors. This is the most obvious type of benchmarking as it is 

performed against companies or organizations that are most comparable to the 

one that performs benchmarking. However, serious attention should be given to 

the issue of ‘comparability’ since many factors may affect it (e.g. scale of 

production, transportation mode, customer requirements, etc.).  
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� Functional benchmarking – a comparison of technology or processes in one’s 

own industry or technological area. This type of benchmarking can be extremely 

productive due to the following reasons: it is often easier to obtain interest for 

the investigation and data sharing than with direct competitors; fewer problems 

with confidentiality of information; according to some observations (Camp, 

1989), practices found in dissimilar industries are more readily accepted than 

those within the same industry (this is because the observation of methods and 

practices are approached on a more objective basis and not distracted by the 

product involved). 

� Generic benchmarking – a comparison of processes against best practice 

companies regardless of industries’ dissimilarities. Many industries that are 

diverse in nature can still have same processes and operations, for instance 

customer service, order fulfillment, warehousing, etc.; so there is a logic 

possibility for knowledge sharing. The benefit of this benchmarking type is that 

practices and methods can be uncovered that are not implemented in the 

investigator’s own industry. Readily transferable, proven technology may be 

revealed, or practices that can be adopted with only minor adjustment. 

Bhutta and Huq (1999) also differentiate between performance, process and strategic 

benchmarking. 

� Performance benchmarking – a comparison of performance benchmarks for the 

sake of determining how good our company is as compared to others. 

� Process benchmarking – a comparison of processes and methods. 

� Strategic benchmarking – a comparison undertaken in an attempt to change the 

strategic direction of the company that initiated the benchmarking project. 

In their attempt to classify the benchmarking types Bhutta and Huq (1999) went even 

further and developed a two-dimensional classification by combining Camp’s and their 

own classifications (Figure 2.1). As a result the type of benchmarking can be defined 

based on what is being compared and what the comparison is being made against, so 

that twelve combinations of benchmarking are yielded.  
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 Internal 

benchmarking 

Competitor 

benchmarking 

Functional 

benchmarking 

Generic 

benchmarking 

Performance 

benchmarking 
Medium High Medium Low 

Process 

benchmarking 
Medium Low High High 

Strategic 

benchmarking 
Low High Low Low 

Relevance/Value: High, Medium, Low 

 

Figure 2.1 The benchmarking matrix (Bhutta and Huq, 1999) 

 

Alongside this major benchmarking classification some authors outline other categories 

of benchmarking like process or results benchmarking (Hinton et al, 2000). Another 

distinction between benchmarking types is made by the Society of Management 

Accountants of Canada (1995a, 1995b); they distinguish between strategic, operational 

and functional benchmarking. Thus it reflects the level of company or organization 

where the benchmarking activity is performed. Another classification was introduced by 

Hinton et al (2000), where they differentiate between compulsory and voluntary 

benchmarking in the public sector. 

Number of authors like Watson (1993), Ahmed and Rafiq (1998) and Kyro (2003) made 

an effort to show the evolution of benchmarking from its most its early concepts in 

1940’s to the most sophisticated modern forms. Graphically this evolution process can 

be presented as shown on Figure 2.2. The first step in benchmarking evolution is so 

called ‘reverse benchmarking’, which is based on the concept of reverse engineering. 

This concept involved comparison between own and competitors’ products in terms of 

main characteristics, performance, functionality, after which the product was taken apart 

and technical analysis was performed. However, there is still a debate among different 

authors concerning the place this benchmarking type should occupy on the timeline. 

Kulmala (1999) argues that the benchmarking approach appeared during Rank Xerox’s 

benchmarking initiative in the 1980s and the reverse engineering approach that dates 

back to the 1940s was not a conscious benchmarking activity. Three further steps in the 

benchmarking evolution (competitive, process and strategic benchmarking) were 

described previously, while discussing benchmarking types. The fifth benchmarking 

generation – global benchmarking – introduced global scope to earlier benchmarking 

forms, enabling to compare performance not only according to industry, process or 

competitor but also across the nations.  Recently, the evolutionary development of 

benchmarking synthesized a new form – competence or learning benchmarking (the 
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sixth generation). According to Kyro (2003), the basic philosophy behind competence 

or learning benchmarking is the idea that the basis of organizational change processes is 

the change of actions and behaviour of individuals and teams. Kyro (2003) refers even 

to the term ‘benchlearning’, which also corresponds to a cultural change in an effort to 

become a learning organization. Furthermore, Kyro (2003) noticed a new trend in 

benchmarking development – Network benchmarking. This trend is based on business 

networking for experience sharing in quality management. Thus, organizations of 

different sizes and kinds while facing similar problems may want to learn together how 

to effectively deal with them and share full information about their achievements within 

and across the industries. 

 

 As an example of network benchmarking, one may refer to Toyota Motor Corporation, 

which always has been open for visitors and is not afraid to share its knowledge on 

every aspect of their business. Moreover, they cherish close relations with their 

suppliers and encourage them to cooperate for achieving better performance.  

 

First Generation 

Reverse Benchmarking 

Second Generation 

Competitive Benchmarking 

Third Generation 

Process Benchmarking 

Fourth Generation 

Strategic Benchmarking 

Fifth Generation 

Global Benchmarking 

Sixth Generation 

Competence Benchmarking 

Network 

Benchmarking 

Figure 2.2 Different generations of benchmarking (Kyro, 2003) 
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2.2.2 The benchmarking process and tools 

Due to the considerable number of benchmarking types and their focus on diverse 

aspects of business there is no universal process of executing a benchmarking project. 

However most authors agree that usually benchmarking project follows four steps of 

Deming’s cycle, namely: Plan, Do, Check, Act. According to Watson (1993), in the first 

step, planning the benchmarking project, it is necessary to select and define the process 

that is to be looked at; identify the measures of process performance; assess one’s own 

capability at this process; and determine which companies the comparison should be 

made against. 

As a second step Watson (1993) suggests conducting secondary and primary research, 

including investigation of public disclosures about the particular process at target 

companies. It is important to learn as much as possible before making any direct 

contact, due to the fact that the majority of companies are unaware of what has been 

said or written about them in the publicly available sources.  

The third step of benchmarking project is concerned with the analysis of gathered data 

and determining the research findings and recommendations for improvement. Usually, 

the analysis consists of two parts: determining the scale of the performance gaps 

between companies with the use of benchmarking metrics indentified during the second 

step; and identifying process enablers that aided the performance improvements at the 

best practice companies. (Watson, 1993).  

Finally, the fourth step in benchmarking involves the adaptation, improvement and 

implementation of the identified benchmark process enablers. The main idea of 

benchmarking is to implement organizational changes that increase business 

performance. Therefore, benchmarking is a process with a built-in predisposition for 

action, going way beyond just a business study or gathering relative data of business 

performance.  

Teams that work on benchmarking projects should put themselves four basic questions 

that represent the essence of benchmarking: 

� What should we benchmark? 

� Whom should we benchmark? 

� How do we perform the process? 



Chapter 2 – Literature Review 

 

12 

 

� How do they perform the process? 

�  These four questions were developed jointly be Boeing, Digital Equipment 

Company, Motorola and Xerox, to facilitate their cooperation on benchmarking 

projects (Ahmed and Rafiq, 1998). Basing on these questions the above 

mentioned companies developed the benchmarking template (Figure 2.3), that 

was used regardless of the purpose and type of benchmarking project. 

 

Although the majority of authors agree that benchmarking projects follow PDCA cycle 

many of them include different subcategories to each part of that cycle. Dale (2003) and 

Camp (1989), for instance, agree that benchmarking process has 10 steps (Figure 2.4). 

Figure 2.4 clearly shows the connection between PDCA cycle and the proposed 

benchmarking process. Some other authors like Codling (1995) suggest twelve-step 

benchmarking process, Anders and Pettrsen (1996) identify five steps; however, in 

general, regardless of the proposed number of steps the essence of benchmarking 

remains the same. 

 

 

 

 

 
Figure 2.3 The benchmarking Template (Watson, 1993) 
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 Having established the process of benchmarking it is necessary to outline which tools 

and techniques are employed while performing benchmarking. Wong and Wong (2008) 

distinguish between parametric and non-parametric tools, depending on the types of 

measurements. If to consider parametric analysis, benchmarking tends to use techniques 

based on gap analysis, such as ‘spider’ or ‘radar’ diagrams (Figure 2.5) and also ‘Z’ 

charts (Figure 2.6) (Wong and Wong, 2008). Being very graphical these tools enable 

even inexperienced users to correctly understand results, monitor trends and make 

appropriate conclusions (e.g. prioritize resource allocation). Another advantage of these 

tools is their ability to show multiple dimensions simultaneously; in fact the number of 

dimensions has no definite limits. The major disadvantage of these tools is that it may 

be challenging integrate all the benchmarks in one diagram.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4 Benchmarking process steps (Dale, 2003) 
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1. Identify benchmark subject 
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5. Project future performance 

6. Communicate results 

7. Establish functional goals 

8. Develop action plans 

9. Implement plans and monitor results 

10. Recalibrate benchmarks 
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Figure 2.5 Example of radar or spider 

diagram 

 

Figure 2.6 Example of ‘Z’ chart 

 

Another popular parametric technique in benchmarking according to Wong and Wong 

(2008) is ratio analysis. Ratio analysis originates from accounting and is used to 

compare one figure with another one, which results in certain ratio - a quantity that 

signifies the proportional amount of one quantity relative to another (Encarta World 

English Dictionary, 1999). For instance the revenue of company X is ₤1000 and of 

company Y - ₤800, thus the ration of company’s Y revenue relative to company’s X 

will be ₤800/₤1000=0,8 and the ratio of company’s X revenue relative to company’s Y - 

₤1000/₤800=1.25. However, a problem with benchmarking via ratios is that different 

ratios have different nature and it is sometimes difficult to combine the entire set of 

ratios and make a single judgement (Wong and Wong, 2008).  

Alternative parametric technique that is usually used in benchmarking of performance 

measurements is Analytical Hierarchy Process or AHP, technique that was introduced 

by Thomas L. Saaty in 1980 (sometimes this technique is called ‘Saaty method’) 

(Ahmed and Rafiq, 1998). AHP provides a framework to deal with situations that 

involve multiple criteria analysis with intuitive as well as rational aspects. Originally, 

AHP was developed as a decision-making method for prioritizing alternatives, when 

different criteria have to be observed. According to Bhutta and Huq (2002), the main 

idea of this technique lies in assigning weights to the criteria of comparison, where the 

higher the score – the more important is the criterion. In order to analyse the problem, 

AHP first structures it in the form of hierarchy, and then on the basis of expert opinion 

assigns weight to each part of hierarchy. Then, all the elements on the same level of the 

hierarchy are pair-wise compared basing on the 9 point measurement scale (1- the same; 

9 – extremely better). This comparison results in the score obtained by the 

benchmarking objects according to each criterion. These scores are multiplied by 

criteria weights and overall score for each object is yielded. However, AHP also has its 
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disadvantages. Wong and Wong (2008) indicate that although AHP helps to quantify 

measure and provide managerial input, it is prone to high degree of subjectivity. In 

addition to this critique, some authors outline the so called ‘rank-reversal’ problem that 

occurs while performing AHP (Holder, 1990). ‘Rank-reversal’ problem means that the 

pair wise comparison of two analyzed objects (object A and object B) is influenced by 

comparison of these objects with another object (object C). In other words if A is better 

than C and C is better than B, then there is no way for B to be equal to or better than A. 

However, as outlined by Holder (1990), in real life such inconsistency can easily take 

place.  

Another example of parametric approach to benchmarking is the use of statistical 

methods like regression and different descriptive statistics. However, according to 

Wong and Wong (2008), even though these tools can provide deeply meaningful 

interpretation of analyzed data they also have some limitations. Regression equations, 

for instance, can only analyze one single output at a time, thus regression analysis 

should be repeated as many times as the number of considered criteria. Moreover, 

regression analysis is capable of  determining only average values, which may not 

actually occur in any of the examined objects. Thus, the results of regression analysis 

can hardly be used as benchmarks because they may not exist in the real world 

(Rickards, 2003). 

Non-parametric tools used in benchmarking are usually represented by Balanced Score 

Card system (BSC) and Data Envelopment Analysis (DEA). One of the most commonly 

used tools in performance measurement benchmarking is the balanced scorecard, which 

offers an all-inclusive framework that is capable of translating company’s strategic 

objectives into a lucid set of performance measures. The balanced scorecard is much 

more than a measurement exercise. It covers four different perspectives from which 

performance measures are chosen. Traditional financial indicators are complemented 

with performance measures for customers, internal business/process and innovation and 

learning activities (Kaplan and Norton, 1996). Thus, BSC stands out by being able to 

link the company’s strategic objectives to the long-term analysis of trends for planning 

and performance assessment (Wong and Wong, 2008). However, the main disadvantage 

of BSC as a benchmarking tool is that it specifies neither any mathematical-logical 

relationships among the individual scorecards nor a generic objective weighting scheme 

for them. Therefore, it is challenging to make proper comparison within and across 

companies on the basis of BSC (Wong and Wong, 2008).  
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Another non-parametric benchmarking tool is data envelopment analysis (DEA). It was 

developed by American economists Charnes, Cooper and Rhodes in 1978. The original 

idea was to compute a measure of currently attainable efficiency (benchmark) without 

first calculating average relationships or determining factor weightings. As a result, 

DEA also proved useful for making qualitative judgements about organisation’s relative 

efficiency (Rickards, 2003). In order to successfully employ data envelopment analysis 

in the benchmarking project, its users have to posses specialised knowledge, which is 

not always the case considering the broad variety of specialists involved into such 

projects. Thus, perspective employment of this technique in current research was 

deemed to be far from being real.  

 

2.2.3 Benchmarking in logistics 

Nowadays more and more business strategies and day-to-day activities are influenced 

by globalization. It encourages companies to develop products that are designed for a 

global market, and to source components globally (Cooper, 1993). Furthermore, the 

steady growth of e-commerce gives fundamental importance to time-based competition 

that in turn radically impacts logistics. Operations management concepts such as total 

quality management, flexible manufacturing, just-in-time manufacturing, computerized 

manufacturing and business process reengineering have considerably reduced 

manufacturing cycle time. However, the essence of modern competition is to reduce 

time to supply right products to the right market with minimum delay. According to 

Bhatnagar et al (1999), this could be achieved by reducing the material flow time on the 

downstream of the supply chain. Moreover, it is necessary to speed up the flow of 

information on orders to the upstream of supply chain (using electronic data 

interchange, for instance) and expedite logistics like storage and delivery of materials or 

products through the entire supply chain. Thus, logistics is becoming a key factor of 

organizational competitiveness.  

Many companies face difficulties in managing their logistics operations due to their 

high complexity in the modern world. Table 2.1 gives the classification of logistics 

operations according to their complexity. 

 

 



Chapter 2 – Literature Review 

 

17 

 

Logistics, as well as manufacturing, requires decision making at different levels: 

strategic, tactical and operational.  

 

Nowadays, Internet-based logistics information systems allow logistics service 

providers to not only deliver goods on time but to offer their clients a wide range of 

additional services ranging from tracking goods’ geographical position to tracking 

goods’ physical condition at any moment while they are in the logistics system. As a 

result, the overall customer service level as well as customer satisfaction reach new 

heights.  

Competent modern logistics operations encompass a wide variety of activities: 

warehousing, inventory management, transportation, order processing, product 

assembly or installation, information systems and packaging. Recently, 3PL became 

very popular, as it focuses on core strengths, provides real-time information, globalizes 

service demand, and emphasizes key performance indicators and collaboration in supply 

chain operations, and e-commerce development (Gunasekaran, 2002). With logistics 

outsourcing, as in 3PL operations, companies are able to reduce operating costs, 

effectively manage demand, and minimize capital investment. 3PL plays a significant 

role for the companies competing on the global market, thus the exercise of determining 

best practices of logistics using benchmarking can bring invaluable insights into the 

process of improving organizational performance and competitive ability (Gunasekaran, 

Type Abbreviation Description Example 

first party 

logistics 

1PL self-managed 

logistics 

Company that uses its own warehouse 

and fleet of trucks 

second party 

logistics 

2PL asset-based 

logistics 

Transportation company, Warehouse 

owner 

third party 

logistics 

3PL contractual 

logistics 

Service operator who manages 

outsourced logistics facilities for client’s 

benefit 

fourth party 

logistics 

4PL supply chain 

management 

Operator who manages complex 

outsourced multilevel logistics systems 

(e.g. road+rail+see transportation + 

warehousing) 

fifth party 

logistics 

5PL e-logistics 

network   

End-to-End Wireless Tracking of goods 

being transported, that records all 

possible data (movement, temperature, 

access) instantaneously through the 

supply chain from factory door to final 

destination. This data is available in real-

time to all the authorized stakeholders 

 

Table 2.1 Types of logistics operations (adapted from Gunasekaran (2002)) 
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2002). Logistics performance measures include both financial and non-financial 

measures as well as tangible and intangible. The main step in benchmarking logistics 

strategies, tactics and operations is to determine appropriate performance measures in 

the areas like warehousing, loading/unloading efficiency, transportation, value-adding 

services, electronic logistics information management and packaging.  

According to Wong and Wong (2008), “though the study of performance measures in 

supply chain benchmarking had been covered extensively in the past researches, some 

gaps still exist in certain aspect. The gap lies in the lack of valid measurement criteria 

and adequate methodologies to aggregate individual performance measures into a single 

index of overall performance. Most Methodologies are unable to account for relative 

importance of performance measures, which varies among firms”. Thus, there is still 

plenty of room for development in this area. 

 

2.3 Value Stream Mapping 

Value stream mapping is a tool used in value stream management, which in turn is the 

part of business philosophy called ‘Lean Tinking’. According to Womack and Jones 

(2003), the fathers of lean philosophy, lean thinking “provides a way to specify value, 

line up value creating actions in the best sequence, conduct these activities without 

interruption whenever someone requests them, and perform them more and more 

effectively. In short, lean thinking is lean because it provides a way to do more and 

more with less and less – less human effort, less equipment, less time, and less space – 

while coming closer and closer to providing customers with exactly what they want”.  

The central point of lean thinking is value. Womack and Jones (2003) suggest that value 

can be defined only by the ultimate customer. And it has meaning when expressed in 

direct relation to a specific product (this could be good or service) which meets 

customer’s needs at a specific price and at a specific time. 

Hines et al (2000) also agree that the key term in value stream mapping is ‘value’, value 

for end customers. Fong et al (2001) classify value as use value, cost value, esteem 

value and exchange value. Use value represents characteristics of the product that 

satisfy customers’ needs. Cost value represents the amount of all the costs incurred 

while producing a product or providing a service. Esteem value is created by adding 

additional features to the product that are not crucial to its functionality but may affect 
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customers’ buying behaviour (e.g. brand name or luxury packaging). Finally, exchange 

value represents the price of product or service expressed in terms of money or other 

commodities.  

The ultimate target of lean thinking is the total elimination of waste. Wastes or muda (in 

Japanese) mean any “human activity that absorbs resources but creates no value: 

mistakes that require rectification, production of items no one wants so that inventories 

and remaindered goods pile up, processing steps which aren’t actually needed, 

movement of employees and transport of goods from one place to another without an 

purpose, groups of people in downstream activity standing around waiting because an 

upstream activity has not delivered on time, and goods and services which don’t meet 

the needs of the customer” (Womack and Jones, 2003). It is commonly accepted that all 

the wastes within any organization can be classified into seven categories: 

� Overproduction. Is believed to be the most serious waste for it dissuades a 

smooth flow of goods or services and is likely to reduce the quality of 

company’s goods and its productivity. Overproduction also tends to lead to 

excessive lead- and storage-times, resulting in defects not being detected at early 

stage, products deteriorating and artificial pressures on work rate being 

generated. Additionally, overproduction brings about excessive work-in-

progress stocks resulting in the physical dislocation of operations and poorer 

communication (Hines et al, 2000). 

� Waiting. Idle time between operations or during and operation due to missing 

material, an unbalanced line, scheduling mistakes, etc (Tapping et al, 2002). 

� Transportation. Moving material more than necessary. Over-transportation is 

often caused by poor layout. Additionally, double handling and excessive 

transportation usually cause damage and deterioration to the goods. 

� Inappropriate processing. Occurs when too complex solutions are found to 

simple problems, such as a large and inflexible machine instead of several small 

flexible ones. According to Tapping et al (2002), this is the single most difficult 

type of waste to identify and eliminate. Reducing such waste often involves 

eliminating unnecessary work elements. 

� Unnecessary inventory. Excess stock in the form of raw materials, work-in-

progress, and finished goods. It increases lead time, makes impossible early 

identification of problems and increases required storage space, while 
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discouraging communication. Consequently, excess inventory may hide more 

serious problems (Hines et al, 2000). 

� Unnecessary motion. Any motion that is not necessary to the successful 

completion of an operation. Obvious forms of motion waste include back-and-

forth movement in a workstation and searching for parts and tools. A more 

subtle form of motion waste involves any change in a worker’s centre of gravity. 

As a result, any time a worker stretches, bends or twists is a waste of motion. 

Such waste is tiring for a worker and is likely to lead to poor productivity and 

often to quality problems. (Hines et al, 2000). 

� Defects. Production of defective goods or mishandling materials, which is a 

bottom line waste, as it costs money directly. Defects may include the waste 

inherent in having to rework parts not made correctly the first time. It also 

includes productivity losses associated with disrupting the continuity of a 

process to deal with defects to rework. (Tapping et al, 2002) 

As for the value stream, Rother and Shook (2003) define it as “all the actions (both 

value added and non-value added) currently required to bring a product through the 

main flows essential to every product: the production flow from raw material into the 

arms of the customer; and the design flow from concept to launch”. Womack and Jones 

(2003) give a more extensive definition of value stream, saying that “it is the set of all 

the specific actions required to bring a specific product (whether a good, a service or 

their combination) through the three critical management tasks of any business: the 

problem-solving task running from concept through detailed design and engineering to 

production launch, the information management task running from order-taking through 

detailed scheduling to delivery, and the physical transformation task proceeding from a 

raw materials to a finished product in the hands of the customer”. 

Having defined value and value stream it is time to give definition to value stream 

management. According to Tapping et al (2002) value stream management is a process 

for planning and linking initiatives through systematic data capture and analysis; it is a 

synthesis of best practices used at numerous companies that have not only successfully 

implemented lean manufacturing practices, but also sustained them. Many divisions 

within companies such as Daimler-Chrysler, Eaton Aerospace, Delphi Automotive, and 

others, for example, all did and continue doing an excellent job of planning, managing, 

implementing, and sustaining lean manufacturing improvements. Hines et al (1998) 
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define value stream management as a “strategic and operational approach designed to 

help a company or complete supply chain achieve a lean status”. 

As stated earlier, value stream mapping is an inseparable part of value stream 

management. Jones and Womack (2000) define value stream mapping as “the simple 

process of directly observing the flows of information and materials as they now occur 

summarizing them visually and then envisioning a future state with much better 

performance”. According to Rother and Shook (2003), value stream mapping is “a 

pencil and paper tool that helps you to see and understand the flow of material and 

information as a product makes its way through the value stream”.  

 

2.3.1 The value stream mapping process and tools 

Womack and Jones (2003) outline 5 steps that usually should be taken while embarking 

on lean transformation process: 

1. Find a change agent (someone who can lead the transformation process). 

2. Find a sensei (a teacher whose learning curve can be borrowed). 

3. Seize or create a crisis to motivate action across the company. 

4. Map the entire value stream for all company’s product families. 

5. Pick up something important and get started removing waste quickly, in order to 

get surprised with how much can be accomplished in a very short period.  

The key step here is “Map the entire value stream…” as experience shows that many 

managers ignore this critical step and proceed with waste elimination without having the 

entire picture of value adding process, and thus concentrating on the wrong areas, which 

leads to the discouraging effect on company’s effectiveness (Womack and Jones, 2003). 

The majority of authors agree that value stream mapping is a four step process (Rother 

and Shook, 2003; Manos, 2006; Tapping et al, 2002) as shown in Figure 2.7. 

The first step in value stream mapping is to define which products/services or product 

family to focus lean initiative on, or, in other words, to define the boundaries between 

different value streams. 
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Figure 2.7 Value stream mapping steps (Rother and Shook, 2003). 

 

 Often the value stream is defined by a company’s customers. For instance, if similar 

parts are made for a variety of customers, each having unique specifications, then the 

line of products for each individual customer will represent one value stream. If such 

definition is impossible, then there are two reliable methods that can be employed 

(Tapping et al, 2002): 

� Product-quantity analysis. Used to display product mix as a Pareto chart, which 

graphically demonstrates the Pareto principle – also known as the 20:80 rule – 

and helps to separate the ‘critical few’ from the ‘trivial many’. 

� Product-routing analysis. Shows which products or services follow similar 

process routes.  

The second step after defining the value streams is the drawing of the current state map, 

which is done based on the information gathered on the shop floor. It is important to 

notice that the arrows between current and future state go both ways, indicating that 

development of the current and future states are overlapping exercises. Future-state 

ideas may come up while mapping the current state. Likewise, while drawing the future 

state lots of detail can be noticed that were overlooked in the current-state information 

(Rother and Shook, 2003). 

The final step is to prepare and to begin active use of an implementation plan that 

describes distinctive steps of achieving the proposed future state. Then, as the future 

state becomes reality, a new future-state map should be drawn. This process represents 

continuous improvement at the value-stream level. According to Womack (2006), there 

must always be a future state map.  

Chose product family 

Draw current state 

Draw future state 

Implement improvements 
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As well as in benchmarking there are different value stream mapping tools. Using the 

typology of seven wastes, that were discussed earlier lean philosophy section, Hines et 

al (2000), for instance, outline seven value stream mapping tools: 

� Process activity mapping. Stems from industrial engineering and is the most 

relevant for elimination of such wastes as waiting, transportation, inappropriate 

processing and unnecessary motion. This general approach involves following 

five stages (Hines et al, 2000):  

1. Study the flow of processes. The result of this is a map of the process 

under consideration. 

2. Identification of wastes in the process. 

3. Consideration of whether the process can be rearranged in a more 

efficient sequence. 

4. Consideration of a better flow pattern, involving different flow layout or 

transport routing. 

5. Consideration of whether everything that is being done at each stage is 

really necessary and what would happen if superfluous tasks were 

removed. 

� Supply chain response matrix. Originates from the time compression and 

logistics movement and may appear under a variety of names. It is most 

appropriate for dealing with waiting and unnecessary inventory wastes. This 

mapping approach seeks to depict in a simple diagram and in cumulative manner 

the critical lead-time constraints for a particular process. 

� Production variety funnel. Takes its origin from the operations management 

area and can be used to identify such wastes as inappropriate processing and 

unnecessary inventory. This approach is similar to IVAT analysis, which 

considers company’s operations as consisting of activities that conform to an I, 

V, A or T shapes: 

• “I” shaped operations consist of unidirectional, unvarying production of 

multiple identical items (e.g. chemical plant). 

• “V” shaped operations represent those that use limited number of inputs 

and process them into a wide variety of outputs usually using separated 

production lines (e.g. textile or metal industry). 

• “A” shaped operations use wide variety of inputs and produce limited 

number of outputs (e.g. automobile or space industry).  
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• “T” shaped operations have a wide combination of outputs from the 

restricted number of inputs, in other words each output may be 

customized according to customer’s requirements, making the product 

line almost infinite (e.g. IT industry). 

Such a depiction using the production variety funnel allows value stream 

mapping team to understand how the company or the supply chain operates. In 

addition, this mapping approach helps to understand the similarities, differences 

and particularities between different industries.  

� Quality filter mapping. A tool designed to identify quality problems and thus is 

the most useful for elimination defects in products or services. This approach 

helps to identify three types of defects: 

• Product defects – defects in produced goods or services that are not 

caught by any internal and external inspections and thus passed on to 

customers. 

• Service defects – problems given to a customer that are not directly 

related to the goods or core services themselves. The most common of 

these service defects are inappropriate delivery (early or late), incorrect 

paper work or faulty documentation. In other words, such defects include 

any problems that customers experience which are not concerned with 

production faults.  

• Internal scrap – defects produced in a company that have been caught by 

in-line or end-line inspection.  

Each of these three types of defects can be mapped along the process map. This 

mapping tool has advantages in localizing the occurrence of defects, which leads 

to identifying their causes and ways for improvement. 

� Demand amplification mapping. Stems from systems dynamics and can be 

employed to deal with the unnecessary inventory. Basing on the concept 

introduced by system dynamics pioneers Forrester (1958) and Burbidge the well 

known ‘Beer Game’ was developed. This analytical tool can be used to show 

changes in the demand along the supply chain in varying time slots. This 

information can be used as the basis for decision making and further analysis to 

redesign the value stream configuration. 

� Decision point analysis. Originates from efficient consumer response theory. 

The decision point is the point in the supply chain “where actual demand pull 
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gives way to forecast-driven push. In other words, it is a point at which products 

stop being produced according to actual demand and instead are made against 

the forecast alone” (Hines et al, 2000). The understanding of where this point 

lies is useful for assessment of the processes that operate both downstream and 

upstream from this point, thus ensuring that they are aligned with the relevant 

pull or push philosophy. Additionally, from a strategic perspective it is possible 

to design various “what if” scenarios to view the operation of the value stream if 

the decision point is moved. 

� Physical structure. This tool enhances the overall understanding of industry on 

the macro level, providing insights into how the whole industry looks like, how 

it operates and what areas need special attention. With the use of this tool, any 

industry can be presented two-fold: according to volume structure and cost 

structure. This approach may result in a redesign of how the industry functions 

eliminating non-value adding stages in the industry’s structure.  

However, despite the existence of the above described approaches to value stream 

mapping and scientific and practical proof of their usefulness (Hines et al, 2000), the 

majority of authors agree on ‘classical’ procedure of value stream mapping, which was 

initially developed by the Lean Enterprise Institute (USA). The most recent extensive 

descriptions of this procedure were made by Womack (2006), Manos (2006), Tapping et 

al (2002), Rother and Shook (2003), Lasa et al (2008) and many others. However, some 

authors attempted to bring minor modifications to this basic procedure. Mehta and 

Rampura (2006), for instance, suggest focusing value stream map on the production 

departments where value is created and also to put serious emphasis on the operations 

timing, whereas Malhotra (2006) emphasizes physical layout of the process (so that to 

explicitly show the transportation and motion wastes).   

 

2.3.2 Value stream mapping as type of benchmarking 

As it was stated earlier there are different types of benchmarking classifications. One of 

them introduced distinction between process benchmarking and results benchmarking 

(Hinton et al, 2000; Hines et al, 1999). In the early 1990’s practitioners’ and academic 

community has concentrated primarily on results benchmarking (Womack et al, 1990). 

The main criticism of this approach, however, is that, although it is very useful in 

raising awareness of the performance gaps, it provides from little to no guidance on how 
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to close that gaps. Early research in this area found that it was difficult to standardize 

between processes in different organizations and thus provide meaningful data (Hines et 

al, 1999). As a result of these problems Hines and Rich (1997) recognized value stream 

mapping as a new type of benchmarking process. According to them value stream 

mapping basically follows the same steps as the generic benchmarking process 

introduced by Camp (1989), however, instead of comparing company’s processes with 

other divisions or companies that have similar processes, value stream mapping is 

perceived as a type of specific process benchmarking where the initial performance of a 

particular process is compared with hypothetic best possible state of the same process 

(future state map) (Hines and Rich, 1997). The similarities between benchmarking and 

value stream mapping can be found while analyzing data sources for both activities. 

Blumberg (1994), for instance, describes data collection approach to his logistics 

benchmarking project using the same fashion, sources and stages as suggested by 

Tapping et al (2002) in their value stream management study. Also, some similarities 

can be found in both analysis and best practice (future state) implementation stages of 

benchmarking and value stream management; similar techniques are employed there, 

like team-work, brainstorming, etc. Moreover, benchmarking and value stream mapping 

are tools both based on continuous improvement philosophy, thus once embarked upon 

should become part of organizational culture. Interestingly enough, some researchers 

attempted to perform benchmarking of the value stream management implementation in 

different companies (Fong, 2001). 

 

2.4 Summary 

This chapter discussed the history and the main concepts of benchmarking and value 

stream management. It was identified that this approaches, although stemming from 

completely different backgrounds and based on different principles share the same steps 

of execution. Both of them resemble the logic of Deming’s cycle and have the same 

common goal. Thus, the discovered similarities of these approached encouraged further 

development of this research.  
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Chapter 3 – Research Methodology 

 

3.1 Introduction 

It is possible to trace three distinct phases in the development of research in operations 

management area (Filippini, 1997):  

� 1950’s – 1970’s. Dominance of abstract application of techniques and rare 

involvement of empirical studies. The main areas of research interest were lying 

within time and motion study, plant layout, production control, etc. Thus, in 

general, operations management research was of little interest to managers.  

� 1980’s. Operations management research becomes a functional field of study 

with the strong managerial emphasis. The main research topics of this period 

were Total Quality Management, operations control (just-in-time, material 

requirements planning), service operations, productivity and technology. 

� 1990’s – present. Particular attention is paid to strategic issues. The mainstream 

topics of today’s research look at relationship between technological and 

managerial variables, product development, practice-performance relationship, 

performance measurement, technological impact on environment.  

This historical overview shows that the current research lies in trend with contemporary 

academic interest, as it deals with performance measurement and practice-performance 

relationship. Thus the ‘freshness’ of the research topic required from the author 

thorough search for the most appropriate methodology of conducting this research in 

order to ensure validity of its results in modern rapidly changing world. Further in this 

chapter the main research methodologies and techniques will be discussed and the 

selection process among them will be justified.  

 

3.2 Empirical Research 

Gill and Johnson (2002) define empirical research as the one that “bases study on 

observed and measured phenomena, in order to derive knowledge from actual 

experience, rather than from theory or belief”.  
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Given that real world can be viewed as an evolving system, each study undertaken can 

be considered as a sample, it is obvious that the findings of empirically oriented 

research are conditional to external contextual conditions which generated them. The 

subjects of empirical research are the real-world phenomena, the explanation of their 

presence, their evolution and their interaction with other phenomena. In this context, the 

empirical study comes to a generalization of the relevant research findings in order to 

understand also other, as yet unexplored cases (Bal and Nijkamp, 2001).  

According to Eisenhardt and Graebner (2007), “sound empirical research begins with 

strong grounding in related literature, identifies a research gap, and proposes research 

questions that address the gap”. The current research design resembles the logic of the 

last statement. The extensive literature review was performed which identified not 

sufficient amount of knowledge in the area of using value stream mapping as a 

benchmarking approach, which led to addressing this problem in the current research.  

 

3.3 Considered research methods 

Saunders et al (2007) suggest following business related research methods: experiment, 

survey, case study, action research, grounded theory, ethnography and archival research. 

Considering the nature of the research questions and objectives of this dissertation, 

experiment, grounded theory and archival research cannot be considered as possible 

research methods due to the total absence of logical connections between the concepts 

of these methods and research objectives. Experiment requires control over the observed 

phenomenon, which is not the case with this research, and archival research is not 

focused on the contemporary events but rather on those, that took place in the past (Yin, 

2003). Whereas grounded theory has strong inductive nature and builds and explanation 

or generates a theory around the core or central theme that emerges from data; which is 

a strategy that could hardly be employed for this research. As a result the scope of 

considered research methods was narrowed down to survey, action research, 

ethnography and case study. 

 

3.3.1 Survey  

Surveys are usually used to collect data among large population of research objects. 

Sometimes, while employing surveys, researchers use sampling tactics, which allow 
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them to produce general conclusions that are true for the whole population but with less 

effort and at lower cost. The survey strategy also allows the researcher to collect 

quantitative data which can be analyzed quantitatively using descriptive and inferential 

statistics (Saunders et al, 2007).  

This brief description of the survey approach explicitly shows that it is reasonable to 

employ this strategy while dealing with considerable number of research objects. 

However, in the current research only two organizations were observed with limited 

number of people involved directly into the research programme. Another reason that 

weakened survey as a research option is large amount of qualitative data that had to be 

gathered and analyzed in order to produce value stream maps and describe 

organizational processes. Thus, at the early stage of research planning survey was 

discarded as a possible research method. 

 

3.3.2 Action research 

Action research approach is based on assumption that the social world is constantly 

changing, and the researcher and the research itself are inevitably part of this change. 

Thus, the main aim of action research is to enter the observed situation, attempt to bring 

about change and to monitor the results of such attempt (Collis and Hussey, 2003).  

According to Saunders et al (2007), action research is iterative in its nature and has to 

repeat the “Diagnose – Plan – Take action – Evaluate” loop several times, which makes 

it an enormously time consuming exercise. The research objectives and questions 

developed for this research earlier clearly have neither intention to bring about change 

in the observed organizations, nor to observe any changes or their results. Therefore, 

even though this research is concerned with process improvement, which inevitably 

leads to organizational change, change itself is not the object of the research, and action 

research was found not suitable in this instance. 

 

3.3.3 Ethnography 

Ethnography stems from the field of anthropology and has the purpose of describing 

and explaining the social world the research subjects inhabit in the way in which they 

would describe and explain it themselves (Saunders et al, 2007). The main method of 

collecting data while using ethnographic approach is to perform participant observation, 
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where the researcher becomes a full-time working member of the organization being 

studied (Collis and Hussey, 2003). Normally, ethnographic research takes place over a 

long period of time, usually many months, which requires building trust with 

organization’s management and workforce. Considering the researcher’s interest in 

value stream mapping, ethnography could have been chosen as a research method, as it 

allows gathering deep insightful data about processes and their characteristics. 

However, taking into consideration that it is extremely time-consuming it was discarded 

as a research method. Moreover, ethnography is usually focused on one research setting, 

whereas current research concentrated on processes at two organizations, which would 

make it difficult to perform analysis basing on ethnographic methodology.   

 

3.3.4 Case study 

Case study is defined as ‘a strategy for doing research which involves an empirical 

investigation of particular contemporary phenomenon within its real life context using 

multiple sources of evidence’ (Robson, 2002). The major advantage of case study is its 

ability to uncover the relationship between the phenomenon and the context. Another 

advantage of case study is its ability to explore diverse data collection sources including 

interviews, documentation and direct observation in relatively short period of time 

(Benbasat et al, 1987). Sometimes it is argued though, that the results of case study 

research are closely tied to specific setting where it was conducted, and thus can hardly 

be used for making generalization (Creswell, 2003). However, as stated by Saunders et 

al (2007), well-constructed case study strategy can enable researcher to challenge an 

existing theory and also provide a source of new research questions. 

Thus, having considered the above discussed approaches, it was decided to choose case 

study as the most appropriate approach for this research. A justification for this decision 

will be provided in the next section. 

 

3.4 Case study research methodology 

As stated by Yin (2003) case study as a research strategy has following definitive 

characteristics: 
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� “it investigates a contemporary phenomenon within its real-life context, 

especially when the boundaries between phenomenon and the context are not 

clearly evident 

� it copes with the technically distinctive situation in which there will be many 

more variables of interest than data points, and as one result relies on multiple 

sources of evidence, with data needing to converge in a triangulation fashion, 

another result benefits from the prior development of theoretical propositions to 

guide data collection and analysis”. 

As this research investigates benchmarking along with value stream mapping it was 

decided that multiple research settings would be more suitable to get appropriate and 

trustworthy amount of data and to make corresponding conclusions. Eisenhardt and 

Graebner (2007) argue that while single-case studies can richly describe the existence of 

phenomenon, multiple-case studies typically provide a stronger base for theory building, 

which leads to more robust, generalizable and testable theory than the one yielded from 

the single-case research. Thus, multiple-case study approach was chosen as a 

methodology for this research.   

Although multiple-case study strategy is believed to be considerably more time 

consuming than observation of a single case, the relatively narrow scope of this research 

and expertise gained by author while studying previous work on this subject enabled the 

researcher to perform data collection in a rather condensed amount of time.    

Having decided to perform multiple-case study research, access to two major logistics 

companies was negotiated. In order to make research more comprehensive the chosen 

focus companies were located in different countries: Belgium and Poland (although, it is 

necessary to note, that Polish company is a subsidiary of another Belgium-based 

company).  

 

3.5 Data sources and collection 

The word ‘data’ is understood as set of facts or things used as a basis for interference or 

reckoning (Collis and Hussey, 2003). The most common sources of data used suitable 

for case study research are: documentation, archival records, interviews, direct 

observation, participant-observation and physical artifacts (Yin, 2003). Also, Yin (2003) 
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suggests three principles of data collection which should be minded while performing a 

case study research and which were followed by the author:  

1. Use multiple sources of data 

2. Create a case study database 

3. Maintain a chain of evidence 

Current research could have benefited from gaining access to documentary data-bases 

of both focus companies, however, due to sensitivity of information presented in the 

documents, access to this data source was denied. Also, the nature of this research 

didn’t require use of any physical artifacts. Due to limited time constraints of current 

research (3 months) participant-observations was not considered to be a feasible option 

of data collection, and therefore was rejected. However, I admit that participant-

observations would have been the most beneficial source of information.  

As a result of above said, interviewing and direct-observations were chosen as primary 

sources of data collection. The following paragraphs will discuss them in more detail.  

 

3.5.1 Interviews 

Interview is a method of data collection in which selected participants are asked 

questions in order to find out what they do, think or feel about research subject (Collis 

and Hussey, 2003). Saunders et al (2007) suggest following typology of interviews, 

where categorization is made according to the level of formality and structure: 

� Structured interviews – use questionnaires based on a predetermined and 

standardized or identical set of questions and are usually referred to as 

interviewer-administered questionnaires.  

� Semi-structured interviews – have a list of themes and questions to cover, 

although these may vary from interview to interview. Given specific 

organizational context researcher can omit some questions in particular 

interviews.  

� Unstructured or in-depth interviews – allow researcher to explore in depth a 

general area of research focus. The most informal type of interviews. 

In this research the author used semi-structured and in-depth interviews. In-depth 

interviews were used primarily at the interview sessions with senior managers, where 
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valuable industry insights were gained, common trends identified and current problems 

and company’s specifics discussed. Semi-structured interviews were employed while 

interviewing shop-floor/fleet managers and operators. In order to insure obtaining 

comparable results the structure of interviewees in both companies is relatively the 

same, covering necessary areas of research interest (Table 3.1). 

Company A Company B 

� General manager of group X & 

Eastern Europe 

� Warehouse manager  

� Fleet manager of group X 

� Business development group 

manager 

� Country manager 

� Board assistant dedicated to logistics 

� Own fleet manager 

� International fleet manager 

� Manager of domestic transport 

� Key account manager 

 

Table 3.1 Persons interviewed in focus companies 
 

It is necessary to mention that after careful consideration, the researcher chose not to 

use tape recording of the interviews; instead contemporaneous handwritten notes were 

taken. As stated by Stake (1995), the amount of taped data that can be directly applied 

to the research is very limited, thus it appeared to be more effective to take handwritten 

notes during the interviews and to develop them into the enriched interview summary 

immediately after the interview itself. Moreover, such approach helped to maintain open 

and informal mood during interviews, ensuring that interviewees didn’t feel reserved, 

aloof or under some pressure.  

In general, interviews are highly efficient way of gathering rich, empirical data, 

especially when the researched phenomenon is highly episodic and infrequent. But one 

of the interview’s disadvantages is that it often provokes a “knee-jerk” reaction that the 

data are biased in which impression management and retrospective sensemaking are 

deemed to be the main problems (Eisenhardt and Greabner, 2007). Being 

knowledgeable of such phenomena and attempting to avoid it the author backed up the 

data gathered during interviews by direct observations. 

 

3.5.2. Direct observation 

The purpose of direct observation is to observe and note what people do in terms of 

their actions and their behavior without the researcher being involved (Collis and 

Hussey, 2003). In case of current research the objects of observation were the processes 
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that took place at focus companies and the ‘mechanics’ of their execution. During direct 

observation the researcher takes the role of the passive spectator, who doesn’t intrude 

into the observed activities. In case the researcher manages to stay distant impartial, the 

data gathered in this way is free from any bias. However, Yin (2003) argues that in 

order to increase reliability of observational evidence it is necessary to perform an 

observation of the same phenomenon by multiple observers. Self-evidently, current 

research could not afford to use this option, so single observer mode was chosen.   

In this particular research initial observation stage was accompanied by interview of the 

person from corresponding department, thus the observer was able to see the processes 

and to get verbal insights into their features, which were noted alongside of observation 

or right afterwards. After this initial stage the observer was allowed to observe 

processes on its own and to record timing of necessary operations. Also, the observer 

was entitled to taking photographs of each detail that presented research interest.  

Basing on the data collected from observations and interviews, the researcher produced 

drafts of process maps, which were presented for verification to the correspondent staff 

members and basing on their comments necessary amendments were made.  

It is important to note that this research concentrated primarily on warehouse operations 

that were closely connected with transportation processes. This decision was imposed 

by different specialization of focus companies, and thus only this area appeared to be 

comparable between both companies.   

 

3.6 Limitations of methodology 

Although case study approach is considered to be the most appropriate methodology for 

this research, it still has some weaknesses. First of all it is a very time consuming 

exercise. Due to limited time available for visiting companies and gathering data it was 

almost impossible to arrange further visits of the same company to clarify some issues 

after initial data collection, thus all the additional data had to be obtained over the 

means of telecommunication, which might have influenced the results of the research. 

Second weakness of the selected methodology was inability to set distinct research 

boundaries. Although, this research concentrated on the particular area of companies’ 

operations, they didn’t occur in vacuum but depended on numerous factors starting with 

the specific clients’ requirements and ending with companies’ history and 



Chapter 3 – Research Methodology 

 

35 

 

specialization. Therefore the research had to consider these factors as well, which 

significantly broadened its scope.  

Third methodological limitation of case study approach is that regardless of the 

researcher’s sincere efforts to be objective it’s still prone to some level of bias. It is 

almost impossible for the researcher to identify prejudice in the judgments until 

indicated from outside. 

Other limitations of current research are connected with access to sensitive information 

like costs structure or financial performance, some language problems and busy 

operational period at time of data collection. Being informed in advance about 

companies’ understandable unwillingness to disclose sensitive financial information, the 

researcher managed to avoid using financial parameters in this study. 

 

3.7 Summary 

In this chapter the main aspects of the chosen research methodology were outlined and 

discussed. I justified the selection of case study approach to conducting my research and 

presented its process. The main data sources were interviews, which were conducted 

with the key staff members and direct observation of the processes that were discussed 

during interviews. Although the selected research methodology has some limitations, 

overall it was considered to be the most suitable for reaching objectives of current 

research and answering the outlined research questions.  
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Chapter 4 – Data Analysis 

 

 

4.1 Introduction 

This chapter looks in details at observed companies, giving their brief characteristic and 

describing processes that took place at each of them. As it was stated earlier the focus of 

this research lies within logistics and transportation area thus the corresponding 

operations were observed and described. The observed operations were divided into two 

categories: inbound and outbound logistics operations. For each category separate value 

stream maps were produced. Operations depicted on every value stream map were then 

extensively described and analyzed. In the interest of preserving companies’ anonymity 

and not disclosing potentially sensitive data, companies’ real names are not provided 

here. In this research they are referred to as company A (Belgium based) and company 

B (Poland based). After describing companies’ operations the results of benchmarking 

exercise are presented. 

 

4.2 Company A 

4.2.1 Company description and its services 

Company A is a family-owned Belgium-based company that was established in the late 

1920s. It specializes in delivery of high standard transport and logistics services. The 

company employs more than 2,250 people in ten countries all over Europe (Belgium, 

France, Great Britain, Italy, Luxemburg, Moldavia, Netherlands, Poland, Romania and 

Turkey). The company has about 900 trucks and 1800 trailers at its disposal, all of 

which comply with the European Agreement concerning the International Carriage of 

Dangerous Goods by Road (ADR)(www.unece.org). Also company A owns numerous 

warehouses, which total up in 625,000 square meters of storage space; 15% of these 

warehouses conform to the Seveso Directive, which aims to prevent major accidents 

involving hazardous substances and limit the consequence of any accidents to people 

and the environment, and to ensure exceptional protection throughout the community 

(www.environment-agency.gov.uk). Annually, company’s trucks and trailers cover 
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more than 88 million kilometers (55 million miles), serving about 550,000 pallet spaces 

and creating turnover worth of 270 million euro. 

Strategically, company A sees itself as an asset-based, flexible company with innovative 

systems and concepts. Asset-based direction means that all the storehouses, fleet and 

supporting systems are fully owned by the company. The family character of the 

company makes decision processes rather flexible; it also ensures a hands-on approach 

to the varying market situations and the ever growing customer needs. Company’s 

flexibility also affects its daily operational activity, enabling the company to arrange 

additional shifts during peak production periods and erect new warehouses in an 

amazingly short period of time. Its own engineering department is able to develop, 

implement and manage custom-made IT-systems, which can include all links to supply 

chain, from production to invoicing.  

Company A emphasizes that in terms of transport services it offers its customers quick, 

efficient and high-quality solutions, encompassing transportation that ranges from 1 

parcel to a full truck load. More specifically Company A offers following transportation 

services: groupage (consolidation of several loads from different customers into one full 

truck (container) load, achieving economies of scale), express delivery, temperature-

controlled transportation, secured transportation, container haulage, transportation of 

dangerous substances (ADR), reverse logistics, contract logistics and on site shunting. 

Thanks to company’s A participation in the System Alliance Network, which consists of 

47 partner-companies, it is able to provide its customers short delivery time across 

whole Europe.  Another innovative solution offered by Company A is intermodal 

transportation. On a long distance routes with intensive traffic of goods shuttle train 

services have been arranged, which increase loading capacity for particular destinations, 

are free from traffic jams and considerably reduce environmental impact per kilogram 

of transported goods.  

4.2.2 Observed logistics operations 

Company’s  A operations, targeted by this research, were mapped and are presented in 

Figure 4.1 and Figure 4.7. From different types of value stream emaps discussed in the 

literature review section it was decided to use the conventional (classical) type 

described by Womack (2006), Manos (2006), Tapping et al (2002), Rother and Shook 

(2003) and Lasa et al (2008). Thus the value stream maps of processes that take place at 

Company A  
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(Figure 4.1, Figure 4.7) were built observing basic rules of building value stream maps 

suggested by authors mentioned above. The observed logistics operations were of two 

types: inbound operations and outbound operations. Inbound operations were concerned 

with receiving goods and their processing until they reached their storage location, 

whereas outbound operations dealt with getting goods from their storage location and 

processing them until they were loaded on a truck.  Company’s A warehouse operates 

according to a three shift schedule: 6am – 2pm (28 people on site), 2pm – 10pm (28 

people on site) and 10pm – 6am (19 people on site). Each shift is ready both to receive 

and load trucks, in other words there are no shifts dedicated to specific activities. 

4.2.2.1 Inbound logistics operations of Company A 

As shown in Figure 4.1 the inbound logistics operations consist of the following stages: 

warehouse office, truck receiving, docking, unloading quantity and quality check, 

placement and, subsequently, storage. These operations are controlled by a warehouse 

control system, which synchronizes the actions of clients, truck drivers and warehouse 

staff. The warehouse control system is software that introduces high degree of 

automation to managing the flow of warehouse operations. The operations described 

below took place in a goods warehouse that mainly stores dry bulky goods for a large 

chemical producer as well as non-perishable household products for a major European 

supermarket chain. Operations described below were mainly concerned with dry 

chemical products. The description of the process follows the logical sequence of its 

execution. 

� Inbound delivery. Customers’ goods are usually delivered to the warehouse 

from the following locations: customer’s site, airport, rail station or sea port. The 

observed warehouse was usually used as a distribution centre, to which goods 

were delivered in bulk and then delivered to specific destinations in appropriate 

amount while consolidated with other goods. Customers usually notify 

representative of Company A about the arriving goods or, in case of a long term 

relationship, present the shipping schedule and then confirm each individual 

shipping. In both cases a representative of company A inputs data about the 

arriving goods into the corporate database system, which automatically produces 

a pick up schedules for trucks and reserves space in the warehouse (updates 

warehouse control system). Having received data on incoming goods the 

warehouse control system produces appropriate schedules for the warehouse 

staff and, if necessary, notifies warehouse management about insufficient 
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resources available (space, machinery, workforce); this problem is then tackled 

and appropriate solution is found. 

� Warehouse office. When a truck with goods arrives at the warehouse site its 

driver presents himself at the warehouse office, where he hands in delivery 

documents (invoice) and truck number (from number plate), after which he 

returns to his truck and waits for further instructions. The warehouse 

representative inputs the truck number into the available slot of truck receiving 

schedule (Figure 4.2). This schedule is based on Microsoft Excel software and is 

used for tracking purposes. After this the warehouse representative inputs data 

from the invoice into the warehouse control system, which produces a paper-

based unloading slip with a barcode on it. This slip is then placed into the 

unloading slip tray. 

 
 

Figure 4.2 Truck receiving schedule (Recreated by author; names and numbers are 

fictional) 

 

� Truck receiving. The person responsible for unloading goes to warehouse 

office and picks up the unloading slip from the unloading slip tray, ensuring 

that trucks are received on the ‘first in, first out’ basis. Then this person 

proceeds to truck waiting area, where the required truck is located and 

shown to the assigned gate. Gate number is usually assigned by the 

warehouse control system.  

� Docking. From all operations observed docking was the shortest one. This 

operation requires opening the gate, navigating truck’s rear towards this gate, 

and setting special ramp between the truck and warehouse floor. Drivers of 

large trucks usually require guidance while performing this operation 

because the maneuvering space is usually limited. Before moving truck to 

the gate its rear doors are opened. Another issue is truck’s loading/unloading 

height as the docking ramp has to be adjusted to this height (loading ramp 

can be seen in Figure 4.3).  
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Figure 4.3 Finished docking operation 

 

Therefore, in case both low and high trucks/vans are expected to be served 

by warehouse (which was the case with the observed warehouse) the ramp 

should have high degree of adjustability, which makes it much more 

expensive. The result of docking operation is presented in Figure 4.3. 

� Unloading and undocking. After the truck was docked to the gate the 

forklift truck driver within the warehouse begins the unloading operation. 

The duration of unloading depends on the type of goods, their weight, 

dimensions and number of pallets loaded in the truck. Usually one forklift 

truck is employed for unloading one truck load. However, in case of extreme 

urgency, the number of forklift trucks used for unloading can be increased. 

After the truck has been unloaded there are two possibilities for further 

events: it is either undocked and sent to its next scheduled destination or is 

loaded with goods stored at warehouse. The loading procedure is discussed 

later in the ‘Outbound logistics operations section’ of this chapter. 

� Quantity and quality check. After the whole truck load has been unloaded 

all the pallets or palletized items are scanned with hand scanner that has 

direct connection to the warehouse control system. It is agreed by the 

company and the client that each item delivered from client has a barcode 

sticker on it, which enhances items traceability both by company A and its 

client. Once the item has been scanned, warehouse control system recognizes 
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it as delivered and compiles report addressed to customer confirming item 

delivery. At this stage warehouse control system compares the list of items 

scheduled to be delivered in that particular load with actual quantity of items 

registered by scanning. If discrepancy occurs, a second scan is initiated. 

Provided that the discrepancy still exists, customer is immediately contacted 

to resolve this issue. At the same time, the operator that handles scanning 

performs visual check of the received items and if any breakages/leakages in 

the package are identified a member of warehouse’s management team is 

invited to confirm this fact and to report this matter to the customer. If the 

customer is not notified in reasonable amount of time about the damaged 

items, the warehouse staff is considered to be fully liable for all the damages. 

All staff members employed at warehouse site have shared liability for 

damages, and thus everyone is interested in preventing any damages to 

stored items.  

� Placement. Within this operation received goods are transported from the 

receiving area to their storage location. 

�  

 

 

One of the forklift truck drivers receives task (electronically via wi-fi) from 

warehouse control system to transport specified items from particular 

receiving area and to place them in front of the specified rack. Each rack in 

the warehouse has its unique code (as shown on Figure 4.3), which helps 

forklift truck drivers to locate it. After delivering goods to the necessary 

rack, forklift truck driver sends warehouse control system confirmation 

about finishing this task, after which warehouse control system schedules 

placement task to narrow isle forklift truck driver (Figure 4.4). This narrow 

 
Figure 4.4 Rack codes 
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isle forklift truck follows the magnetic strip installed in the pavement 

between the racks, ensuring thus that goods are safe from transportation 

damage. 

Figure 4.5 Narrow isle forklift truck Figure 4.6 Barcode of pallet address 

 

Every storage space in the warehouse has a barcode label sticked to it. The 

narrow isle forklift truck driver has liberty to choose in which location on the 

rack to place the pallet. After pallet has been placed, the narrow isle forklift 

truck driver scans the location’s and pallet’s barcode. The specific location 

of the pallet is registered by warehouse control system which effectively 

finishes pallet’s processing.  

The whole cycle of inbound logistics operations takes between 280 and 500 minutes, 

from which there is 88-128 minutes of adding direct value and 192-372 minutes can be 

considered as wasteful or non-value adding (see timeline in Figure 4.2). Non-value 

adding time is usually connected with waiting or queuing between operations.  
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4.2.2.2 Outbound logistics operations of Company A 

Figure 4.7 represents the value stream map of outbound logistics operations that took 

place at the observed warehouse of company A. In contrast to the inbound logistics 

operations, which were occurring in a strict sequence, some outbound operations can 

take place in parallel. Thus it was decided to split timeline of processes’ timing in two 

parts representing two parallel flows of processes, which then merge into one. The 

outbound logistics operations deal with the same type of products as the inbound 

operations and consist of the following stages: 

� Inbound. Empty truck arrives from the outside of the warehouse. As was stated 

earlier, truck could have already been docked and ready for loading after 

finishing the unloading stage of the inbound logistics operations. 

� Warehouse office. After arriving to the warehouse site, truck driver presents 

himself in the warehouse office and provides his shipment details.  Usually, 

office staff member is able to immediately tell which gate is allocated to this 

truck. Most of the time while preparing goods for shipping they are delivered to 

a collection point right near specific gate (Figure 4.8), which has been 

exclusively reserved for this truck. Thus, unlike in ‘inbound logistics’ here the 

‘truck receiving’ operation is not necessary.  

� Docking. This operation has exactly the same characteristics as the ‘Docking’ 

operation described in the ‘inbound logistics operations’ section of this chapter. 

� Order pick up and quality check. After customer has sent a request that 

particular goods should be ready for delivery at specified time, the warehouse 

control system schedules picking up of these goods from their storage location. 

The narrow isle forklift driver receives task (on the screen inbuilt into his truck) 

to pick up a pallet from specific location on a specific rack. After doing this he 

places the pallet in front of the rack and scans its barcode, which signals the 

warehouse control systems that the pallet is ready for further processing. Then 

the warehouse control system sends the task of pallet picking to the regular 

forklift truck driver. Having arrived to pick up the pallet, fork lift driver 

performs a visual inspection (quality check) and, in case any damage is detected, 

invites a member of management team for further investigation.  If the pallet is 

intact forklift driver proceeds with its delivery to the order collection point. 

Order collection point is an area of the warehouse dedicated to assembling 

customer’s order. Usually it is located right near the loading/unloading gates 
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(Figure 4.8) and is marked by a rectangular shape on the pavement, which 

represents truck’s loading surface.  

 
Figure 4.8 Collected order is ready for shipment 

 

There are two ways of picking up and collecting orders: ‘pick by product’ and 

‘pick by store’. ‘Pick by product’ method is based on picking up one particular 

product and delivering it to all necessary order collection points. Then next 

requested product is delivered to the same collection points and so on until all 

orders are collected. This method is usually employed while dealing with orders 

that have little variety of products but require them in different amounts. In the 

environment with high variety of products the ‘pick by store’ method is 

considered to be more appropriate. This method concentrates on picking up and 

collecting single orders. After one order is collected, collection of the next one 

begins. In the observed warehouse the ‘pick by product’ method was employed. 

The variety of the stored products was relatively low and every product type had 

its dedicated storage area, thus it made sense to pick up large amount of 

requested product and to distribute it between order collection points. Once 

requested item is delivered from near the rack location to the collection point, 

the forklift truck driver sends warehouse control system confirmation about 

finishing this task. 

� Quantity check. Once the order is collected one member of the warehouse staff 

scans every pallet in the order collection point, ensuring thus that the order 

collection is complete. If any item is missing warehouse control system traces its 

location (using its database records) and arranges its pick up.  
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� Palletizing. When an order consists of relatively small items (smaller than usual 

pallet load) they can be assembled in one pallet load (palletized). This operation 

is optional and can be omitted as shown in Figure 4.7. 

� Loading and paperwork. This operation is twofold. The first part is simply 

loading collected order into the previously docked truck. While registering 

arrival of the driver the warehouse office staff member inputs loading operation 

request into the warehouse control system, which finds idle forklift truck and 

sends it to the necessary gate for loading. While the goods are being loaded in 

the truck the second part of this operation takes place: driver goes back to the 

warehouse office and requests all the necessary supporting documents for his 

shipment. After such documentation has been produced and given to the driver, 

he goes back to his truck and awaits finishing of loading. Once again, as well as 

in unloading operation, loading time depends on the type of goods, their weight, 

dimensions and number of pallets that have to be loaded. Because two operators 

are employed for this operation (office staff member and forklift truck driver) 

two operator signs are shown on Figure 4.7. 

� Undocking. After loading is finished, truck pulls forward for about five meters 

and stops. Then the truck driver leaves the cabin to close truck’s doors after 

what the truck is ready for haulage. At the same time the gates are being closed 

and the docking ramp is put back into its initial position.  

As it was stated earlier some operations of outbound logistics occur in parallel and thus, 

in order to appropriately incorporate this fact into the value stream map, it was decided 

to use two timelines: the first one - for warehouse operations, and the second one - for 

truck operations (see Figure 4.7). The whole cycle time of the warehouse operations is 

between 230 and 1465 minutes, 85-240 minutes from which is value adding time and 

145-1225 – non-value adding. The considerable amount of non-value adding activity is 

the result of collecting orders for the next day shipping, hence collected orders may 

spend up to 20 hours waiting for shipment. Contrary to warehouse operations, truck 

operations appear to be more time efficient with about 49-84 minutes of value adding 

time and only 5 minutes of non-value adding activities (Figure 4.7). 
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4.3 Company B 

4.3.1 Company description 

Company B was founded in 1993 in Belgium as a provider of refrigerated transport 

service. In 1997 it was taken over by a major Belgian group of companies that 

specializes in growing and selling vegetables and flowers all over Europe. Thus the 

main role of company B is to provide transport services to other companies belonging to 

the group. Of course, it is open to the outside customers as well; however group 

members still have higher priority.  

Over the years company B experienced extensive growth, new directions were explored 

and new subsidiaries in other European countries were founded. The core company 

specializes in short sea shipping with the main destinations being the United Kingdom 

and Scandinavia. In 2001 it introduced order picking service for several of its 

customers, which was followed by introducing repacking service in 2003. 

Company B values close relations with its customers and in cooperation with them 

develops enhanced logistics systems for the European transport of fruits, vegetables, 

juices and many other temperature-controlled products. The core business activities of 

company B are national and international transportation and distribution of fruits, 

vegetables, cooled food, deep-frozen products and medicines; as well as storage, order 

picking and packing orders for its customers. 

As it was stated earlier in the ‘Methodology’ section of this dissertation, all the research 

activities connected with company B took place at its Polish subsidiary. The group of 

companies that own company B has four of its companies located in Poland. All of 

them can be found at one site not far from Warsaw. These companies provide services 

in the areas of logistics, trade, transportation and exploitation. Although these 

companies operate on a separate basis (sell services to each other, have different 

management teams as well as bank accounts) for the sake of research generalization and 

comparability with company A they were treated as one complex entity presented in this 

research under the name ‘Company B’. This decision was underpinned by the fact that 

these companies are situated in the same location, belong to the same group of 

companies and have their management teams working in close cooperation with 

meetings being organized on a regular and compulsory basis.  The main customers of 

company B are major Polish supermarket chains, which are provided with a service of 

national centralized distribution centre from which orders are delivered to all 
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supermarkets across the country.   At the time of this data collection one of the main 

customers, due to acquisition by another company, had stopped using company’s B 

services, and thus company’s warehouse facilities were not used to their full capacity. 

 

4.3.2 Observed logistics operations  

Logistics operations of company B that were observed during this research are 

presented in Figure 4.9 and 4.14. For the sake of comparability the value stream 

mapping technique employed was the same as for operations mapped at company A. 

Observed operations, as well as in case of company A, were divided into two types: 

inbound and outbound. Company’s B warehouse operated on a three shift basis: 4am-

12am – receiving goods (9 people on site), 12am-8pm – picking orders (33 people on 

site), 8pm-4am – shipping orders (7 people on site). Thus every shift specializes at one 

type of operations, which makes the overall process more streamlined.    

 

4.3.2.1 Inbound logistics operations of Company B 

Figure 4.9 represents the value stream map of inbound logistics operations observed at 

company B. These operations take place between 4am and 12am, when the first shift is 

employed. As it was stated earlier company B specializes in food logistics and 

transportation. The operations described in this research were focused on one main 

client – major supermarkets chain, who was the owner of all the goods stored and 

processed by company B. Usually, goods are delivered to the warehouse from all over 

Poland by client’s suppliers. Typically company B is very strict about delivery time and 

is reluctant to perform receiving operations after 12am; however, in exceptional cases 

this can be done. Although, operations control at company B involves using modern 

electronic equipment and software, the use of human labor was still relatively 

significant, which led to using name ‘Warehouse office’ as an operations control unit 

(see Figure 4.9). Inbound logistics operations at company B were following: 
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� Inbound. Company’s B client regularly sends goods delivery schedules to the 

warehouse office, which enables company B to plan its capacity and operations. 

These schedules are then confirmed directly by client’s suppliers, who deliver 

goods for storage to the warehouse facilities of company B. 

� Security check and gate allocation. Warehouse office regularly updates 

security staff on the truck schedules and allocated gates. When supplier’s truck 

arrives to the security gate (Figure 4.10) it undergoes simple security clearance: 

truck details are checked by security personnel against the list of scheduled 

deliveries and, if no problems were identified, security staff informs truck driver 

about which gate is allocated for his truck. In case any problems occur, they are 

cleared through the warehouse management team.  

 

Figure 4.10 Security gate at the entrance to the warehouse site 

 

 

� Docking. During receiving shift 5 warehouse workers and 4 forklift truck 

drivers are employed. The procedure of docking operations is identical to that 

described for company A (see section 4.2.2.1). The same highly adjustable ramp 

is used by company B (see Figure 4.3). 

� Unloading. Unloading of a truck load is usually performed by one forklift truck. 

Unloading time depends on the quantity of pallets, their weight, and size. All the 

delivered goods are placed in goods receiving area right near the gates (Figure 

4.11). Goods receiving area is marked with long parallel strips, which have the 

width of one standard pallet; hence all the unloaded pallets are placed in one 

long row, enabling easy access to each pallet.   
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Figure 4.11 Unloaded goods in the receiving area 

 

 

 

� Quality and quantity check. After unloading all the delivered products undergo 

quality check. This check is performed by client’s representatives, who are 

permanently stationed at the warehouse. They check products conditions, 

incoming temperature and signs of visual damage. Quantity check is performed 

simultaneously. If any damage to the product is found it is addressed by client’s 

representatives and no staff of company B is engaged in this procedure. After 

client’s representatives performed quality and quantity check, company’s B 

representative double check the quantity and sign the note of receiving goods for 

storage. Also some basic random quality checks are performed by company’s B 

workers, who check physical integrity of products and their packages. 

� Product registration. Having agreed to receive items, warehouse office staff 

inputs product data into the warehouse control system, which produces storage 

code for each pallet (Figure 4.12). This code is printed out on A4 sheet and 

attached to the pallet. This code enhances processing of the stored items. 
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Figure 4.12 Storage code Figure 4.13 Rack number 

 

� Placement. After the code being assigned, warehouse control system allocates 

storage place to every item and sends transportation tasks via Wi-Fi to forklift 

truck driver with least number of tasks assigned. The forklift truck driver 

receives messages on the screen in the cabin of forklift truck saying that pallet 

with specific code (Figure 4.12) has to be transported for storage in the rack with 

specific number (Figure 4.13). After placing pallet on the required rack the 

forklift truck driver sends warehouse control system confirmation of task’s 

execution. Then the warehouse control system changes pallet’s current status to 

‘being stored’. 

The inbound logistics operations’ cycle time lay between 110 and 390 minutes. Value 

adding activities took 88-208 minutes, whereas non-value adding time added up to 22-

212 minutes (Figure 4.9). 

 

4.3.2.2 Outbound logistics operations of company B 

Outbound logistics operations of company B are presented in Figure 4.14. Warehouse 

office of company B serves about 50 stores of its major client all over Poland. Each 

store receives shipment from company’s B warehouse on a daily basis. Because of an 

extremely tight loading, order picking and unloading schedule warehouse office of 

company B is also partly involved into transportation planning operations, ensuring that 

tight time-constraints set by the client are met. Thus, in order to accurately depict 

activities of the warehouse office it was necessary to introduce second operations 
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 control unit – ‘Transportation Office’. Like company A, some outbound logistics 

operations of company B take place in parallel, which required use of parallel timelines 

in the value stream map (Figure 4.14). Particularity of this map lies in encompassing 

warehouse operations that occur during two consecutive shifts, which led to 

introduction of a new sign to value stream map – ‘shift change’ (Figure 4.14). The 

important thing about outbound transportation at company B is that every truck has only 

15-20 minute window for arrival at customer’s store, and in case of being late the store 

can simply refuse access to its site. That is why company B builds its operations in a 

way that ensures at least 97% of on-time delivery. Detailed analysis of outbound 

logistics operations is following:  

� Customer’s head office. Customer’s head office collects and processes orders 

from its stores and sends each store’s detailed order to the warehouse office.  

� Warehouse office. Warehouse office processes client’s orders and sends request 

to transportation office to organize shipment of these orders.  

� Transportation office. Based on data provided by warehouse office, 

transportation office calculates the number of vehicles needed and requests them 

from own fleet. If their own fleet cannot cover the demand (which is always the 

case), transportation office requests vehicles from its subcontractors. It is 

important to note that company B cherishes close relations with its 

subcontractors and has exclusive rights to use their fleets. After availability of 

the necessary number of vehicles has been confirmed transportation office sends 

their availability time to the warehouse office, which creates schedule of 

shipments and destinations and sends it back to the transportation office. After 

receiving detailed schedule of required vehicle arrivals transportation office 

contacts all the drivers engaged in order shipment and distributes them their 

personal timetables. This whole process of fleet collection takes between 8 and 

10 hours. 

� Subcontractors. Having received requests from transportation office its 

subcontractors send vehicles to the warehouse site.  

� Security check and gate allocation. This operation is the same as the ‘security 

check and gate allocation’ operation described in inbound logistics section of 

company’s B description, except for trucks arrive empty to the warehouse site. 

� Docking. This operation is the same as the ‘Docking’ operation described in 

inbound logistics section of company’s B description. 
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� Order pick up. As it was stated earlier all the operations connected with 

picking up customer’s order are performed during dedicated shift which starts at 

noon and ends at 8 pm. In order not to distract the picking process no new 

deliveries are allowed to the warehouse during this time. As a result, by 12am all 

the delivered products are expected to be on their specified locations and the 

receiving area should be clear of all products. From this moment receiving area 

is regarded as shipping area. The order pick up shift is served by 30 warehouse 

workers and 3 forklift trucks. Before starting to pick up orders special area in the 

warehouse is allocated to be an order gathering point. About fifty spots are 

marked there by special hanging boards, each having a store number on it. Each 

store order is served by a dedicated staff member, who is responsible for picking 

up all the products on the list distributed by the warehouse office. The picking 

process is based on the ‘pick by product’ method (see section 4.2.2.2 for details). 

In this particular case it means that forklift truck picks up a pallet of the specific 

product and attends every gathering point where this product is needed (route is 

calculated by warehouse control system and sent to forklift truck driver via Wi-

Fi). Warehouse worker responsible for the particular store order picks up 

necessary number of products (products are usually boxed) from the pallet 

transported by forklift truck. This process is iterative and ends when all the 

orders are collected. Some products, however, are collected manually. 

� Quality check. At any moment client’s representatives are allowed to randomly 

check quality of the products being collected. If something appears to be 

damaged they are allowed to request replacement. The nature of the damage is 

than examined and, in case it has been caused by warehouse staff, special 

penalties are applied. If the damage is natural – products are discarded.  

� Pallet wrapping and shipment preparation. Having ensured the quality of the 

gathered orders warehouse staff member wraps the pallets with polyethylene 

film and transports it to the shipping area. Orders for the furthest stores are 

usually processed earlier and are usually shipped among the first ones. The most 

distant store is located about nine hour drive away from warehouse location. 

After this operation the current shift finishes its service, which is shown on the 

value stream map (Figure 4.14) by dotted line. 

� Loading and paperwork. At this point both warehouse and truck operations 

merge together. New set of workers arrive at the warehouse and take over 
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operations from the previous shift. During this shift trucks are being loaded with 

the prepared orders and at the same time all the necessary supporting documents 

are produced by the warehouse staff and handed in to the driver.  

� Undocking. This operation is the same as the ‘Undocking’ operation described 

in inbound logistics section of company’s A description (see section 4.2.2.2). 

� Security clearance. This operation can be seen as double checking that the 

driver has received all the necessary documents. He presents his documents to 

the security officer who makes a decision of letting the truck out. If any of the 

required documents are missing the truck driver is requested to collect them.  

� Supermarkets. While transporting goods the transportation office is capable of 

receiving real time information about truck’s current location and temperature 

within the trailer. However, temperature control option is only available on the 

own fleet trucks of Company B. As it was stated earlier each store has usually 

only about 20 minute window for receiving specific truck, therefore, if due to 

some unforeseen reasons the truck is late, it wouldn’t be received and the order 

would be claimed to be undelivered.  

Due to the fact that some operations of the outbound logistics occur in parallel, two 

timelines were used while building value stream map (Figure 4.14). The whole cycle 

time of the warehouse operations lies between 164 and 714 minutes, 89-289 minutes 

from which is value adding time and 75-425 – non-value adding. The fact of significant 

non-value adding time is caused by orders waiting to be shipped. Truck operations’ 

efficiency lies between 33 and 83 minutes with only 7 minutes of non-value adding 

activities (Figure 4.14). 

 

4.4 Benchmarking results 

As it was stated in the introduction part of this dissertation, the main goal of the project 

initiated by Chamber of Commerce Flanders-Ukraine was to gather benchmarks for 

operations closely connected with transportation. That is why the benchmarking results 

presented in this chapter have emphasis on truck efficiency as well as on operations that 

directly deal with trucks.  Collection of benchmarking data was performed primarily via 

interviewing companies’ staff members responsible for transportation services. Initial 

benchmarks gathered are presented in table 4.1. Loading and unloading timings 
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presented in Table 4.1 were calculated according to truck operations timelines of Figure 

4.7 and Figure 4.14. 

Benchmark Company A Company B 

 min max mean min max mean 

Unloading time (Value Adding) 51min 91min 78min 23min 73min 56min 

Unloading time (Non-Value Adding) 62min 122min 102min n/a n/a 2min 

Loading time (Value Adding) 49min 84min 72min 33min 83min 66min 

Loading time (Non-Value Adding) n/a n/a 5 n/a n/a 7 

Empty mileage (% of volume) n/a n/a 12% 4% 7% 6% 

On-time delivery n/a n/a 95% 97% 99.3% 98.5% 

Table 4.1. Benchmarking data 
 

Both observed companies monitor different parameters of their activities, some of 

which do not have equivalent corresponding counterpart at another company. Thus, 

although significant amount of data was gathered at both companies, not all of it could 

be used for current benchmarking project. Data that cannot be compared is not 

mentioned in table 4.1.  

After careful consideration it was decided to perform benchmarking analysis using 

analytical hierarchical process that was described in chapter 2. Due to the parametrical 

nature of analyzed data, non-parametrical methods like balanced scorecard system and 

data envelopment analysis were immediately discarded. Also, the disadvantages of 

regression and descriptive statistics analysis discussed in ‘Literature Review’ part made 

it unwise to use these benchmarking techniques.  Different measurement units of used 

data (minutes and percents) prohibited the use of ‘radar’ diagram. Some elements of 

ratio analysis were, however, incorporated into the analytical hierarchy process analysis. 

Due to the high level of operations’ time variability at both companies the average 

figure was introduced (see Table 4.1), which made it easier to use the above described 

benchmarking techniques. It was decided to use not the ‘classical’ formula of arithmetic 

mean (Figure 4.15) but the weighted mean method (Figure 4.16). While calculating 

average numbers more weight was given to the most disadvantageous figures, as they 

were believed to produce more realistic scores. In particular, the weight of figures that 

represent less desirable benchmarking data (usually figure from the ‘max’ column) was 

doubled, which influenced the average number, making it closer to the maximum 

amount (see Figure 4.16).  
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It is better to analyze performance of real world systems considering more pessimistic 

scenarios (Pidd, 2002), and that is why more weight was given to the maximum figures 

of the collected data. In cases, when benchmarks didn’t have variability or information 

regarding variability was not accessible, the ‘n/a’ sign was used (Table 4.1). While 

performing analytical hierarchy process analysis the methodology outlined by Bhutta 

and Huq (2002) was used. The scale of measures presented in Table 4.2 was used for 

pair wise comparison of benchmarking criteria and companies themselves.  
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Figure 4.15 Arithmetic mean and its interpretation in terms of current project 

                   (mathworld.wolfram.com) 
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i – sequence number of the value 
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Figure 4.16  Weighted mean  and its interpretation in terms of current project     

                     (mathworld.wolfram.com) 

Verbal judgment or preference Numerical rating Difference 

 

Extremely preferred 

 

9 0.2 and less 

Very strongly to extremely preferred 8 0.3-0.21 

Very strongly preferred 7 0.4-0.31 

Strongly to very strongly preferred 6 0.5-0.41 

Strongly preferred 5 0.6-0.51 

Moderately to strongly preferred 4 0.7-0.61 

Moderately preferred 3 0.8-0.71 

Equally to moderately preferred 2 0.9-0.81 

Equally preferred 1 1-0.91 

 

Table 4.2 Measurement scale (adopted from Bhutta and Huq, 2002) 
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The ‘Difference’ column was used to assign rank to companies, while comparing them 

according to each benchmarking criterion (see Appendix A). This is where ratio 

analysis was employed. The ratio (quantity that signifies the proportional amount of one 

quantity relative to another (Encarta World English Dictionary, 1999)) of companies’ 

benchmarks in each category was calculated and corresponding rank was assigned. The 

results of benchmarks’ pair wise comparison with the use of scale that was presented in 

Table 4.2 are shown in Table 4.3. 

 

 Unloading 

time VA 
Unloading 

time NVA 
Loading 

time VA 
Loading 

time 

NVA 

Empty 

mileage 
On-time 

delivery 

Unloading time 

VA 

1 3 1 3 1/4 1/7 

Unloading time 

NVA 

1/3 1 1/3 1 1/7 1/9 

Loading time VA 1 3 1 3 1/4 1/7 

Loading time 

NVA 

1/3 1 1/3 1 1/7 1/9 

Empty mileage  4 7 4 7 1 1/3 

On-time delivery 7 9 7 9 3 1 

Column total 13 2/3 24 13 2/3 24 4 7/9 1 5/6 

 

Table 4.3 Pair wise comparison of benchmarks 

 

 

As it was stated earlier in the ‘Literature review’ section one of the disadvantages of 

analytical hierarchy process is its high degree of subjectivity. In cases, when it is 

extremely important to ensure objectivity, multiple experts are employed to perform 

comparison and to assign ranks. Due to limited time constraints and resources available 

for this research, it was impossible to employ multiple experts, thus the results of all the 

comparisons made during analytical hierarchy process analysis of company A and 

company B are based on my observations of companies’ operations and the interviews 

conducted with relevant companies’ representatives.  

It was decided to assign higher ranks to the benchmarks of value adding activities, 

because they are obviously more visible and important to companies’ customers than 

non-value adding activities. Since the performance of both unloading and loading 

processes (with regards to value adding and non-value adding categories) is almost the 
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same at both companies, they received the same ratings. The on-time delivery was 

considered to be more important than anything else, due to the fact that it is again more 

visible to customers and vastly influences companies’ reputation.  

After performing pair-wise analysis the results were used to calculate weights of each 

benchmark. For this purpose the sums of each column in Table 4.3 were calculated, than 

each value in the column was divided by its column’s sum and then row averages were 

calculated. The results of this procedure are presented in Table 4.4. 

 

 Unloading 

time VA 

Unloading 

time NVA 

Loading 

time VA 

Loading 

time 

NVA 

Empty 

mileage 

On-time 

delivery 
Weights 

Unloading 

time VA 0.07317 0.12500 0.07317 0.12500 0.05224 0.07759 0.08769 
Unloading 

time NVA 0.02439 0.04167 0.02439 0.04167 0.02985 0.06034 0.03705 
Loading time 

VA 0.07317 0.12500 0.07317 0.12500 0.05224 0.07759 0.08769 

Loading time 

NVA 0.02439 0.04167 0.02439 0.04167 0.02985 0.06034 0.03705 

Empty 

mileage  0.29268 0.29167 0.29268 0.29167 0.20896 0.18103 0.25978 
On-time 

delivery 0.51220 0.37500 0.51220 0.37500 0.62687 0.54310 0.49073 

 

Table 4.4 Benchmarks matrix with calculated weights 

 

 

The same pair wise analysis according to each benchmarking criterion was performed 

with the observed companies (Appendix A), and, by summing multiplications of the 

weights of each company in each benchmarking category with the category’s weight, 

the overall benchmarking score of each company was calculated (Table 4.5). Thus 

Company A received the score of 0.38 and company B gained of 0.62, which suggests 

stronger performance of company B. These results are discussed in the following 

chapter.  

 Unloading 

time VA 

Unloading 

time NVA 

Loading 

time VA 

Loading 

time 

NVA 

Empty 

mileage 

On-time 

delivery Score 

Company A 0.02192 0.00371 0.04385 0.02779 0.03711 0.24536 0.37974 

Company B 0.06577 0.03335 0.04385 0.00926 0.22267 0.24536 0.62026 

 

Table 4.5 Overall score calculation 
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4.5 Summary 

While describing logistics operations at two different companies this chapter provided 

insights into how seemingly similar operations can be executed in completely different 

ways. The value stream maps presented in this chapter may appear almost identical, 

however deeper analysis revealed unique particularities of each company. The 

comparison of benchmarks collected at each company using analytical hierarchy 

process unveiled truly unexpected results, which will be discussed in details in the next 

chapter.   
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Chapter 5 – Discussion 

 

 

5.1 Introduction 

This chapter is concerned with critical evaluation of data presented in the previous 

chapter of this dissertation. This evaluation is based on discussion of differences 

between companies’ competitive strategy, focus markets, cultural and operational 

environments, which influenced the results of benchmarking and value stream mapping. 

After this evaluation, the connection between value stream mapping and benchmarking 

results are analyzed, explained and, finally, generalized.  

 

5.2 Factors that influenced the results of benchmarking and value stream mapping 

The results of benchmarking showed the considerable difference in overall companies’ 

benchmarking results: Company A and Company B scored 0.37974 and 0.62026 

respectively, thus the performance of Company B is considered to be better than that of 

Company A. As it was outlined earlier the observed companies were situated in 

different European countries, which have different levels of political, cultural and 

economic development. This fact surely had a vast impact on companies’ operational 

strategy and efficiency. Another factor of influence was different focus markets of the 

observed operations. Company A dealt with non-perishable goods that didn’t require 

special storage conditions and could be stored for a rather long period of time, whereas 

Company B was dealing mainly with fresh fruits and vegetables, which required 

completely different attitude to logistics operations. Finally, both companies were of 

different size and aiming on different markets, which obviously had its impact on the 

results of this research. Following passages will describe these factors in more detail.  

 

5.2.1 Environmental factors 

International scope of this research posed a dilemma on how to properly analyze 

gathered data. Company A is based in Belgium, a country that occupies an area of only 
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11,787 square miles and has a population of 10.5 million people. Belgium, as well as 

other Benelux states is famous for its high density of roads per square mile. Thus, even 

taking into consideration inter-European operations, travel distance posed no serious 

problem for company A. Company B, being situated in Poland and providing services 

nationwide, had to cover the area of 120,726 square miles (more than ten times the area 

of Belgium) with the population of 38 million. Thus, ensuring on time delivery required 

from company B much more skill and effort.  

Another environmental factor was a big difference between Belgium and Poland in 

populations’ wealth. The GDP per capita in Poland in 2007 was 11,041 USD (about 

5,500 GBP), whereas Belgium boasts the number four times as big – 42,556 USD 

(about 21,000 GBP) (International Monetary Fund, 2008). That is why, even 

considering the storage of small household goods for major retail chain that took place 

at the same facility as the chemical products described in this research, the warehouse of 

company A had no security check at its entrance whatsoever; whereas while leaving the 

warehouse site of company B trunks of even management’s personal cars underwent 

compulsory security check.  

Another issue noticed during company visits was intercultural communication. Belgium 

is a country with three official languages: French, Dutch and German. As a result 100% 

of company’s A staff members know at least two foreign languages, one of which is 

always English. In the area of international logistics it’s a very important advantage for 

company A, since no miscommunication between warehouse personnel, customers and 

drivers occurs. However, as noted by one of the interviewed managers of company A, 

it’s always a problem to arrange efficient haulage between Eastern and Western Europe. 

On one hand, if Eastern European driver is scheduled to deliver truck to Belgium, the 

communication barrier makes the process much longer than when Belgian driver is 

employed. On the other hand, Belgian driver always experiences language problems 

while delivering goods to Eastern Europe. The solving of this problem requires 

innovative solutions. Company A introduced inter-modal railway connection between 

major Eastern European cities and Belgium. Thus Belgian drivers bring loaded 

containers to the railway station in Antwerp and in about 10-12 hours these containers 

are received in Eastern Europe by local drivers. Of course, language problem didn’t 

have much influence on the observed operations at company B, for they didn’t involve 

international communication; however, this might become an obstacle on the way of 

company’s further development. 
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5.2.2 Market factors 

Observed operations of company A were aimed at one major client, who is large 

international producer of chemicals, like engineering polymers, films, filaments, etc. 

These goods, although being extremely expensive, don’t require special transportation 

and storage conditions. The only thing company’s A client cares about is efficient 

delivery of goods to its customers. Thus, company A can afford to keep trucks for a 

couple of hours waiting before unloading (Figure 4.1), this fact has no effect on 

company’s efficiency and competitiveness. The same is true for the outbound logistics 

operations – collected order can be waiting for shipment for almost a day (Figure 4.7).  

Absolutely contrary situation was observed at company B. The nature of the goods 

company B is dealing with (fruits and vegetables) requires constant control over 

transportation and storage conditions. Thus company B organized its processes in way 

that ensures minimal time spent by client’s goods in transportation. Hence, there are 

only two minutes wasted while receiving truck (Figure 4.9) and maximum 5 hour 

waiting for transportation.  

To minimize the influence of these factors on the results of benchmarking analysis 

loading and unloading operations received relatively low ranks (see Table 4.4).  

5.2.3 Operational factors. 

As can be seen from the description of value stream maps presented in the ‘Data 

Analysis’ chapter, although company A and B have similar sequence of operations, the 

processes that take place during these operations are noticeably different.  

Company’s A warehouse runs 24 hours a day and is ready to perform any operation at 

any moment, while company B has dedicated shifts for receiving, picking and shipping 

goods. Theory tells that assigning different shifts for different operations leads to 

capacity carve out – state when resources are dedicated to performing specific tasks and 

even if idle are not employed in other areas (Hopp and Spearman, 2001) – which 

normally leads to underutilization of resources. However, the results of benchmarking 

and value stream mapping showed that, if organized correctly and if the basics of 

capacity management are considered, dedicated shifts can bring remarkable results. 

Another issue connected with capacity management was observed at company A. As 

described in Chapter 4, no more than four trucks are allowed to be docked to the 
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warehouse at the same time. This rule is connected with efficient use of forklift trucks; 

it was calculated that the situation when more than four trucks are being served leads to 

goods queuing up, while waiting to be processed. Due to dedicated shifts at company B 

this problem never occurred there. 

If to carefully look at the results of benchmarking (Table 4.5), the biggest gap in 

companies’ operations occurred in empty mileage area. Company A carried about 12% 

of its volume as an empty space, whereas this figure for company B lay between 4% 

and 7% (6% on average). Although, at first glance the difference appears to be 

insignificant but the ratio (12/6) showed the 100% difference between these figures, 

which significantly influenced the rank of company B in this area, making it 

benchmarking leader. It is understood that empty mileage can be considered as direct 

loss for the company, consequently, performing benchmarking from the companies’ 

insider’s point of view, this benchmark received one of the highest rank.  

Although the extent to which companies used modern technology in their warehouse 

operations is different, this factor did not affect the results of the benchmarking and 

value stream mapping. However, this fact is taken into consideration while discussing 

the potential for improvement further in this chapter. 

Due to confidentiality issues, during this research no financial data was gathered, 

however, having observed some operations, it is possible to outline the areas in which 

operations have significant impact on financial figures. Company A, for instance uses 

internal combustion forklift trucks fueled by gas, while company B utilizes electrically 

powered forklifts, which are not only more expensive but require at least 3 sets of 

batteries and expensive battery-maintenance equipment (information gathered during 

interview with warehouse manager of company A). Thus, company B uses considerably 

more forklift trucks per ton of stored items. In return, the warehouse control system 

employed by company A is evidently much more expensive, than that of company B 

(see ‘Data Analysis’).  

 

5.3 The comparison of value stream mapping and benchmarking results 

The comparison of both companies’ value stream maps explicitly shows ways for 

improvement that can be used by both companies. Looking at inbound operations, 

Company B, for instance, may consider developing closer relationship with its clients, 



Chapter 5 – Discussion 

 

67 

 

and arrange goods registration (code allocation) at the site of client’s suppliers, speeding 

up the process of goods processing.  At the same time, company B, could review its 

current process of trucks receiving, placing emphasis on more efficient scheduling of 

trucks, which would reduce trucks queue. After all, an idle truck doesn’t bring any 

money, thus truck’s idling should be minimized.  

Outbound logistics value stream maps also show room for development at both 

companies. Company’s B own fleet, for instance after delivering goods from suppliers 

stay’s idle for 8 hours waiting for the night shift, when shipment takes place, whereas 

company A unloads and then loads trucks at the same time. Hence company B, could 

consider finding more efficient ways of using its own fleet. And company A could pay 

attention to paperwork procedures, for value stream analysis revealed that sometimes 

drivers have to queue while getting their supporting documents. Considering that 

maximum four trucks are allowed to be docked at any time, some trucks can already be 

processed (loaded), while their drivers still queue for the documents, which leads to 

both time and capacity wastes.  

After having analyzed value stream maps of both companies, the results of 

benchmarking were quite predictable. The loading and unloading performance 

benchmarks were almost on the same level at both companies. The timelines of value 

stream maps showed roughly the same results. The only unexpected thing happened 

with the ‘empty mileage’ benchmarks, which made company B formal leader. However, 

if we omit the results of ‘empty mileage’ benchmark, the performance of both 

companies would be approximately the same (see Table 4.5). And that is exactly why 

value stream mapping can play an important role in benchmarking projects. Previous 

discussion showed that operations may appear quite similar but at the same time they 

are prone to be influenced by many external factors that shape their processes, and yet 

the results of ‘classical’ benchmarking failed to reveal it on their own. 

 

5.4 Summary 

This chapter showed that value stream mapping analysis can provide deep insights into 

the process of execution each particular operation. However, while comparing value 

stream maps of current operations at focus companies, it is difficult to tell which 

practices could be adopted. In return benchmarking on its own provides only direction 

for improvement; it shows which processes (areas of activity) can be improved but at 
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the same time it fails to explain how it can be done. As a result, the synergy of 

combining value stream mapping with benchmarking helps to see both where 

improvements are necessary and how can they be achieved, enhancing thus any 

performance improvement initiative. 
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Chapter 6 – Conclusion  

 

6.1 Research conclusions 

The main goal of this research was to investigate the level of complementarity of the 

benchmarking and value stream mapping in the process of organizational improvement. 

While doing so the extensive literature review was performed, which showed the lack of 

interest in the academic and business community in combining process improvement 

approaches. Thus it was decided to employ both approaches, while observing real-world 

business organizations, and to compare their results. It is important to note that due to 

limited time available for this research only initial stages of both approaches were 

performed, in particularly only the current state of organizations’ operations was 

captured by benchmarking and value stream mapping, without any further process 

improvement activities. Although the discussion part of this dissertation briefly outlined 

some areas that can potentially be improved at both focus companies, it was not the 

main aim of this research to discover ways for improvement of focus companies’ 

operations but rather discover the improvement of methodology itself.  

As it was shown in the ‘Discussion’ chapter value stream mapping and benchmarking 

complement each other in the following way: benchmarking instantly shows areas that 

can be improved and value stream mapping explicitly shows how it can be done. On its 

own value stream mapping, although outlining operations that can be improved, fails to 

give guidance on improvement plan. It doesn’t show where improvement process 

should start and in which direction should it go. At the same time benchmarking, 

although helping to signify and prioritize areas in need of improvement, gives only 

vague idea on how the improvement process can be performed. Thus, according to 

results of this research, the employment of both techniques can be highly beneficial for 

organizations seeking ways to improve their operations. 

 

6.2 Recommendation for further research 

As it was stated earlier this research was not concerned with building plans for 

performance improvement and providing suggestions for their implementation. Only the 
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initial stage of both benchmarking and value stream mapping was observed. Thus, in 

further research the combination of value stream mapping and benchmarking can be 

extended to further stages of process improvement. As it was discovered in literature 

review section both approaches basically follow the same steps that resemble the idea of 

Plan-Do-Check-Act cycle. Therefore, the area for further investigation of their 

complementarity remains far greater than that presented in this dissertation.  

Another area that was omitted in this research (due to the reasons described in 

methodology part) is financial performance of the observed companies. Although the 

practitioners of ‘lean thinking’ philosophy argue that quality costs less (Womack, 

2003), financial performance still needs to be monitored while embarking on process of  

improvement. Moreover, the connection between process efficiency and financial 

figures received little attention from academic community, whereas business 

community is not keen to disclose this information, the existence of which is beyond 

doubt.  

Further research can also consider including more quality improvement techniques for 

complementarity comparison, for example, ‘failure mode effect analysis’, or ‘gap 

analysis’ 
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Appendix A 
 

 Original comparison Weights calculation Weights 

 Company A Company B Company A Company B  

Unloading time (Value Adding) 
Company A 1 1/3 0.25 0.25 0.25 
Company B 3 1 0.75 0.75 0.75 
Column totals 4 1 1/3    
 

Unloading time (Non-Value Adding) 
Company A 1      1/9 0.1 0.1 0.1 
Company B 9     1     0.9 0.9 0.9 
Column totals 10     1 1/9    

 

Loading time (Value Adding) 
Company A 1 1 0.50 0.50 0.50 
Company B 1 1 0.50 0.50 0.50 
Column totals 2 2    

 

Loading time (Non-Value Adding) 
Company A 1 3 0.75 0.75 0.75 
Company B 1/3 1 0.25 0.25 0.25 
Column totals 1 1/3 4    

 

Empty mileage 
Company A 1 1/6 0.14 0.14 0.14 
Company B 6 1 0.86 0.86 0.86 
Column totals 7 1 1/6    

 

On-time delivery 
Company A 1 1 0.50 0.50 0.50 
Company B 1 1 0.50 0.50 0.50 
Column totals 2 2    

 

Table 1. Pair wise comparison of company A and company B and calculation of 

weights 

 


