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Abstract 
 

Customer’ demands, higher quality, faster and safer deliveries are some reasons for unexpected changes in 

the organizations. It has incremented complexity and cost. Lean production is known as a methodology to 

make improvements in manufacturing areas such as mentioned above and it is focused on the process of a 

product. But, Lean Thinking is a management strategy to make improvements in the process of a product 

or service and it is based on five principles. It allows having the process close to the customer eliminates 

tasks that do not add value and produces with low costs and high quality. However, there are some concepts 

ambiguous to be applied effectively to the Radio Access Network area in wireless telecom industry as a 

service company. Radio Access Network area transmits Radio frequency (RF) signals from the Radio Base 

Station (RBS) to the user equipment (UE) or mobile phone and is an area to present dynamic changes by 

high technology innovation. Therefore, the aim of this study is to identify improvements through for the 

Radio Access Network area. 

 

This thesis was structured to know how the five Lean principles and Lean tools can be used in the Radio 

Access Network area and the benefits that it could have. The study was realized through a qualitative 

research and five semi-structured interviews. A manager, team leaders and engineers of wireless telecom 

industry vendor and operators were the participants for this study.  

 

The results of major impact for Lean principles and Lean tools were VSM and Flow principles and Waste 

as Lean tool found for the Radio Access Network area. Project definition, resource planning and VOC were 

some improvements revealed for VSM principle. Furthermore, faster and optimal tools, training for 

engineers, knowledge in software and employee empowerment were some improvements found for Flow 

principle. Waste Lean tool showed some improvements found on customer’s focus, clear communication 

and waiting time reduction. Cross functional teams were other aspects that provided quality performance 

in the projects.  

 

This study seemingly is a good start for making decisions and for the high technology innovation and 

dynamic changes for telecom service companies. 
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1 Chapter: Introduction 

 Background  

Economic changes over the world have caused the organizations to consider new strategies to make 

improvements in the process with minimum investment. An alternative is to make improvements through 

Lean. Ideas of Japanese companies and mass production created the Lean concept (Womack et al., 2007). 

There are many theories of the origin Lean, one of them is that Lean came from dynamic learning process. 

Lean involves customer value, reduces waste in the process and plan of resources to respond to the 

customer’s needs in a short period of time (Julien and Tjahjono, 2009). It leads to reduce costs and to have 

quality improvements in the projects. When Lean was adapted through automotive sector it was named 

Lean production (Womack et al., 2007). Lean production was developed through numbers of defects during 

the process of productivity; the results found were zero defects and quality (Womack et al., 2007). It has 

contributed to have improvements on efficiency, speed of response and flexibibility in the process 

especially on the automotive sector (Womack, et a., 1990). It has also contributed to other sectors such as: 

oil, software, distribution and transportation. The use of Lean applied to service companies which work 

close to the customer have as objective to work efficiently and manage different unexpected requirements 

from the customers. Lean has started to be a new way to provide quality performance in the service 

companies. It is already being used for different sectors such as: government, banks, health and IT 

technology (Åhlström, 2004). 

The challenge of service companies is to work, interact and understand different work environments. Some 

customers require flexibility and have special lead time requirements and other customers are satisfied with 

standard services (Stentoft, et a., 2011). This diversity of unexpected relationships and work environments 

caused service companies in the private and public sectors to consider new ways to work and to be more 

competitive in customer’s demands, quality process and low cost (Allway and Corbett, 2002). Nevertheless, 

before the companies provide a service they need to consider the customer’s demands, performance’s tools, 

continuous learning and quality improvements. It will be valuable to deliver the customer’s service, to make 

improvement in the process, to provide benefits to the customer and to have cost-benefit to the organization.  

The Radio Access Network (RAN) area is an area of service. It transmits Radio frequencies signals from 

the Radio Base Station to the user equipment or mobile phone. Telecom vendors and operators in the Radio 

Access Network area have faced dynamic changes in telecom industry in the last years (Knieps, 2001). 

First, the projects are complex because of high technology innovations. Second, lack of coordination, 

planning and communication hinder smooth Flow in the process. Third, inefficient tools and software, as 

well as lack of resource planning and technical competence cause poor quality performance in the service. 

These factors cause re-work, delays and high cost when producing. As a consequence, the leading wireless 

telecom vendors must pay fines if they don’t provide the service on time. Other factors that decrease quality 

are technical development for new technologies, new standards and changing customer demands for new 

technical solutions. These problems arise due to resource planning in tools, training and specification of 

tasks. 

 

Within the wireless telecom industry some telecom service companies have traditional project management 

tools and organizational structures (Kushida, 2002). These are based on team management to lead the 

projects. Line managers and project managers (PM’s) have high authority and power in these projects 



2 

 

(Bredin and Söderlund, 2011). There are different organizational structures. In the functional matrix the 

project is led by the organization and the managers coordinate the activities. This structure sometimes 

causes slow response time to changes, poor organization between departments and lack of innovation. 

Meanwhile in the balanced matrix the PM’s have authority over personnel and the authority for each project 

is shared between different PM’s (Hobday, 2000). This structural organization has enough coordination to 

achieve customer’s demands through training and personal skills in the employees. Another organizational 

structure is Project Based Organization, which responds to innovative needs, uncertainties in the process 

and the customer’s requirements. However, it is weak in coordination of resources, engineering tasks and 

capabilities across the projects (Hobday, 2000).  

 

The branch of wireless telecom various vendors and operator are providing service through the RAN area. 

RAN area involves the high technology and the innovation for developing new wireless technologies 

required for the customer’s needs. Lean is an alternative to operate because it adds value to the customer 

without waste to achieve predictability, resource planning, employee competence and optimal quality 

performance. In the future, the RAN area will continue growing to a higher and higher technology. This 

study gives future benefits for continuous improvements in wireless telecom companies which operate with 

high technology and dynamic changes. 

 Purpose and research questions 

The purpose of this thesis is to identify how Lean Thinking can be used for potential improvements within 

the RAN area. 

1. How can the Lean principles and Lean tools be adapted to the RAN area? 

2. What are potential improvements within the RAN area by using adapted Lean principles and Lean 

tools? 

 Outline of report 

The outline of the report is found in figure 1-1. Chapter 1 contains the background to this work, purpose 

and research questions. Chapter 2 presents the theoretical framework and chapter 3 the methodology used 

in this work. Chapter 4 presents the results of the data collection. In chapter 5, finally the results are 

discussed in relation to the theoretical background and conclusions are drawn. 
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Figure 1-1: Outline of the master thesis 

  

1. Introduction

2. Theoretical 
framework

3. Methodology

4. Results and 
analysis
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2 Chapter: Theoretical Framework 
In this chapter the different existing theories of Lean production and Lean Thinking are presented to have 

more extensive information to be applied to the RAN area. It also mentions as Lean production theories are 

applied to Lean Thinking through five principles:  Value, Value Stream Mapping (VSM), Flow, Pull and 

Perfection. On the other hand, theoretical framework mentions how Lean tools through Waste, Visual 

Management (VM), Standardization and Leadership contribute to have a minimal waste in the service. 

 How Lean Thinking is originated from Lean production 

Henry Ford worked with high productivity, but over the years these techniques have become less and less 

competitive (Womack et al., 2007). New ideas from Japanese companies added new concepts to mass 

production and automatization creating Lean. The American engineer Krafcik, who collaborated with 

Womack, used the name Lean for the first time in 1988. Later on, the Lean production was named by 

Womack (Krafcik, 1988). Lean came from dynamic learning process to adapt practices based on automotive 

segments in response to environmental emergencies (Fujimoto, 2012). That is one theory of the origin Lean 

as there are many theories of its origin. The study of the new Japanese techniques has been named Lean 

production created through Toyota (Womack et al., 2007). Lean production also was developed through 

numbers of defects and during the process of productivity in the first inspection. And at the end of the 

production line almost zero defects and quality were found because of Lean (Womack et al., 1990). 

Therefore, Lean production combined waste reduction through Lean tools, work skills and high production 

concepts having a low cost. It is also formed by employee empowerment which allows getting a high level 

of production. Another advantage is that Lean production requires fewer resources in workers, space and 

tools.  Lean production has had a huge impact on human society and high saving rates for the companies 

(Womack et al., 2007). 

 

As a consequence Lean Thinking was originated from manufacturing sector giving support to the service 

companies to create ways to improve the process and to develop the performance, such as low cost, quality 

and flexibility (Ward et al., 1996). To support companies in the entire world and carry on these practices 

five lean principles were recognized to guide organizations in all sectors including service (Womack and 

Jones, 1996). Lean Thinking is used to make improvements having great impact on the market. It makes 

improvement in terms of cost, quality and flexibility (Bowen and Youngdahl, 1998)  

 

Table 2-1 shows all the principles and the difference between Lean production and Lean Thinking for each 

one of them. VSM and Pull show to have a difference between Lean production and Lean Thinking.  For 

instance, VSM is based on improvements to be done in the product. Meanwhile improvements in resource 

planning and communication are done in Lean Thinking.  For Pull, the product is delivered according to 

the customer’s demands in Lean production. Meanwhile Pull anticipates customer’s demands for Lean 

Thinking. A fundamental difference is that Lean Thinking has a closer participation of the customer and is 

more flexible to the customer’s needs. It has as an advantage to make improvements in the process and 

employee empowerment participation (Bowen and Lawler, 1992 cited in Bowen and Youngdahl, 1998).  

The employees feel free to develop their qualifications and skills which result in a high productivity in the 

process. 
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Table 2-1: Characteristics of five principles for Lean production and Lean Thinking 

PRINCIPLES LEAN PRODUCTION LEAN THINKING 

VALUE 
Commitment to customer 

Pierce and Rich (2009) 

Commitment to customer 

Pierce and Rich (2009) 

VALUE STREAM MAPPING 

Improvements to be done on 

products 

(Melton, 2005) 

Improvements in resources 

planning and communication 

(Bonaccorsi et al., 2011) 

FLOW 
Synchronize operation and tasks 

Pierce and Rich (2009) 

Synchronize operation and tasks 

Liker and Meier (2006) 

PULL 

The product is delivered 

according to the customer’s 

demands (Kollberg, 2007) 

Anticipate customer’s demands 

in product or service 

(Kollberg, 2007) 

PERFECTION 

Quality performance and 

continuous improvement 

Liker and Meier (2006) 

Quality performance and 

continuous improvement 

Pierce and Rich (2009) 

 

In summary, Lean production applied through Lean Thinking has contributions from six sigma, business 

process reengineering, and service quality which allow achieving customer’s demands (Oppenheim, 2011). 

It creates a management strategy of Lean Thinking to improve the process. Furthermore, a deep analysis 

through five whys ensures that the interrelation and sequence of steps are continuous for the project’s 

progress. 

 Lean principles 

This subchapter is represented by five Lean principles: Value, VSM, Flow, Pull and Perfection. They 

collaborate to add a value to the customer and to have a better service without waste. The Lean principles 

and waste reductions provide efficiency, delivery on time and value to the customer. Value principle is 

focused on commitment to the customer, VSM ensures resources planning and customer’s needs, Flow 

synchronizes operation and tasks, Pull facilitates customer’s demands and Perfection provides quality 

performance and continuous improvement. There are more details found for each Lean principle in the 

following subchapters: 

2.2.1 Value 

For Lean Thinking, the company is committed with the customer through reliability, responsibility and 

credibility which are some characteristics of value. The customer also influences the company to work 

according to the customer’s demands. Customer is the value creator and the company is a value facilitator, 

(Grönroos, 2011). When the functions of each one are defined it facilitates the communication and 

agreements between both parties.  

 

  



6 

 

“All we are doing is looking at the time line from the moment the customer gives us an order to the point 

when we collect cash. And we are reducing that time line by removing the non-value added wastes” 

 

- Taiichi OHNO, Toyota’s original “father” of Lean 

Oppenheim (2011) Pg. 14 

 

Internal communication is essential in projects at the beginning, in the middle and the end of the project. It 

will facilitate quality improvement, reduced cycle time and costs reduction (Nicoletti, 2012). It is a Value 

Added (VA) which reduces uncertainty. The first time the product should be of good quality (Womack and 

Jones, 1996). However, to achieve customer’s demands and to provide service on time, a good price and 

high quality requires changes in the organizations (Nicoletti, 2012). But, it could be a new direction to work 

close to the customer and to eliminate activities when these are Non-Value Added (NVA) which consumes 

resources and does not create value such as: idle time, re-works, cost, defects, delays and lack of 

communication and organization are some reasons to stop the process. 

 

In conclusion, it is essential to consider VOC at the beginning of the projects. According to the companies 

estimation 80 percent of the activities are not adding value, 15 percent is waste and 5 percent adds value 

(Nicoletti, 2012). It is important that the companies analyze internal and external requirements before 

providing a service. It will be beneficial to know which tasks are VA and NVA at the middle and at the end 

of the projects. 

2.2.2 Value Stream Mapping 

Value Stream Mapping is a second principle linked with Value principle because they are related to VOC. 

For Value, the company is focused on listening the customer’s needs only and VSM carries out the 

customer’s demands according to the available resources. The service companies are struggling with 

markets that have challenges in different ways to get better quality and low costs. The service quality has 

decreased in large amounts in those markets (Bonaccorsi et al., 2011). Therefore, VSM identifies 

improvements to be done during the process.  It consists of specific groups of activities to develop and find 

routines for similar tasks (Hines et al., 1998). Present and future maps will contribute to analyze tasks 

realized (Liker and Meier, 2006). Therefore, this principle is important to identify and prioritize activities 

in order to increase productivity, quality and customer satisfaction. 

 

There are two maps in VSM: current and future. Current map: involves tasks and activities of each process, 

VA and NVA of tasks (Hobbs, 2011). It analyses process and available resources. Type of wastes, VM and 

customer’s requirements are other factors involved in current map. However, future map is represented by 

customer fulfillment process (Emiliani and Stec, 2004). It is used to make improvements in the process 

such as: increase productivity, reduce delays, improve quality performance and have continuous 

improvements. To achieve these objectives, cross-functional teams and VM will be important to 

communicate goals and objectives. That leads to analyze, to monitor the process and to know the project’s 

progress. Even though the lack of visibility in the process and possession in VSM and Waste principles are 

less perceptible for a service company than for a manufacturing company (Juroff, 2003 cited in Bonaccorsi 

et al., 2011). However, in services companies, VM through current map shows how the company satisfies 

its customers today and future map involves reduction of waste and the effects of the changes in the process. 
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Using VSM to get an effective service can be based on the five following points (Bonaccorsi et al., 2011). 

They present the main points to consider such as: project definition, resources planning, types of waste and 

visions for the future. VSM consists of current and future maps. VOC, project definition, resource planning 

and identification of waste are presented in the current map. On the other hand, quality performance and 

continuous improvements are indicated in the future map. Last part consists of five steps to be implemented 

VSM in different projects. 

 

1. Select the VSM detects delays, bureaucracy and lack of information through interviews and customer 

meetings. It is important to clarify the customer’s needs, to determine defects in every category, to select 

priority of defects and to classify and to rank each service in terms of improvement (Bonaccorsi et al., 

2011). 

 

2. Map the current state is a basic step in VSM to define the project’s baseline and it forces to get aware 

of the process to the team.  It is useful to know how and why the project is being developed in a certain 

way (Bonaccorsi et al., 2011). 

 

 Mapping Icons 

They represent a single stage of activities in the process. Figure 2-1 shows the activities are represented by 

the customer’s needs and markets’ expectations concerning trends and patterns of behavior. However, using 

mapping icons will be designed and worked by expert people who have deep knowledge and experience in 

VSM (Bonaccorsi et al., 2011). 

 

Figure 2-1: Icons of Service VSM Management. Source: Bonaccorsi et al. (2011) 

 

3. Data Gathering and Mapping Procedure and waste describes the point of view from internal and 

external customer’s needs and waste in each step and between steps in the process (Bonaccorsi et al., 2011). 

It includes: 1) Description of tasks, 2) List of tools (procedures and software) used by employees, 3) 

Operating data and 4) Tasks that waste time figure 2-2. 
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Figure 2-2: Data Collection Checklist. Source: Bonaccorsi et al. (2011) 

 

The objective of the team group involves specifying defect categories such as: delays, data error, excessive 

bureaucracy, duplication / loss of documents and lack of preliminary information (Bonnacorsi et al., 2011). 

Identifying waste will have benefits such as: increase productivity and continuous flow in the process. 

 

 Set the Target for the Improvement 

The activity will be classified as: 1) VA, 2) NVA but necessary and 3) waste. It leads to reduce cost, improve 

quality and efficiency in the service. To get these improvements, the conversation can be considered as a 

VA to create trust in service companies (Bonaccorsi et al., 2011).  Here, team workers will have the capacity 

to identify root causes of main problems and make corrective actions in the technical area.  

 

4. Map the future state is focused on customer’s demands for a continuous improvement. Takt time is 

important for Map in the future state because it is a relation between net available time and customer’s 

demand (Andrea et al., 2011). Map the future state will be evaluated through takt time (TT) in which a 

product will be completed to meet the demands (Bonaccorsi et al., 2011). For instance, increase 

productivity, waste reduction and delivery on time. 

 

It is represented by the focus on demands to understand customer’s demands. It will be evaluated through 

takt time (TT) in which a product will be completed to meet the demands (Andrea et al., 2011). 

 

5. Implementation will be realized to achieve the objective defined by the company (Bonaccorsi et al., 

2011) as shown in figure 2-3. It is formed of five steps: First, determine the service consists in project 

definition and agreements. Second map of current state contains resources planning, scopes, tools, realized 

tasks and interaction among areas. Third, analyze the process takes in consideration all resources to know 

VA, NVA and waste reduction. Fourth, future process the analysis of resources involved current map to 

define quality performance and improvement in the process. Fifth, using current and future maps will be 

essential to be implemented in the project.  

 

     

Figure 2-3: Data Collection Checklist. Source: Bonaccorsi et al. (2011) 

 

Determine the 
service

Map of current 
state

Analyze  the 
process

Define the 
future process

Implementation
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Another characteristic of VSM is leadership. VSM is used to determine leadership, beliefs, behaviors and 

competences (Emiliani and Stec, 2004).  It also collaborates to those managers to use the abilities and skills 

to guide, lead and teach team groups and people in complex projects. Current-state obstructs the flow of 

information between people (Emiliani, 2003 cited in Bonaccorsi et al., 2011). However, future state leaders 

believe that some aspects can be changed such as to improve communication between co-workers and 

managers. It will help to motivate people to make things better day by day (Argyris, 2002 cited in Emiliani 

and Stec, 2004). Both maps are essential for workers to accept risks, to maintain informed and to use 

creativity. Therefore, leadership will have a commitment to achieve the vendor’s objective and customer’s 

demands at the beginning, at the middle and at the end of the project.  

In summary, service companies require strategy perspective to fit to the challenging environments. It is 

essential to identify the process’ steps in the current stage to make decisions and plan actions that will be 

taken in the future stage. VSM provides flow of material and information (Liker and Meier, 2006). 

Additionally, the manager’s contribution will be essential to make revisions and deep analysis during the 

process. Therefore, the analyzed projects through VSM will have continuous improvements through VOC 

such as: meetings, social media or presentations. 

2.2.3 Flow 

Flow is the third principle and it is realized through VSM.  In the process every step is valuable, capable, 

available and adequate are characteristics to offer a service to the customer and all steps are connected 

through Flow, Pull and levelling (Bicheno, 2004). Flow reduces throughput time, cost and it leads to quality 

improvement (Liker and Meier, 2006). When a process is fast and flexible flow visualizes and standardizes 

activities. It achieves productivity and quality at the same time. Therefore, fast and flexible Flow will 

contribute to ensure more productivity, waste reduction and quality in the process. 

Flow works progressively to achieve customer’s demands. For instance, lack of resources causes delays. 

Companies will analyze capacity regarding demands and they will influence the demands to match capacity 

(Åhlström, 2004). Other causes that prevent for a continuous flow are delays, not information, lack of 

communication and competence. Moreover, takt time is another factor of flow, which synchronizes the rate 

of production to the rate of sales to customers (Womack and Jones, 2003). Here, take time will forecast the 

time required to the workers to develop their activities and tasks. Thus, to have a continuous flow the 

following points will be essential:   

A) Identification of facilitators and barriers: Some facilitators are that Flow principle depends of two 

factors such as investment of capital and variation. The first one generates acceleration in the process (e.g. 

adequate tools and people) and reduces variation (e.g. better quality). It increases or decreases the rhythm 

of production or service. Other important aspects are automatisation of tools, efficiency and information 

technology which influence in the productivity through speed, resources and time (Schmenner, 2004).  

Improving service means managing demands, balancing the steps in the process or grouping tasks to reduce 

time and achieve an efficient process and continuous flow (Schmenner, 2004).  These factors are important 

to analyze resource planning, tools, new technologies as well as to identify waste reduction. It should be 

analyzed before the project starts to provide a good service during a technical project. On the other hand, 

there are some advices to avoid barriers (Schmenner, 2004): 1) if throughput is high, it is necessary to 

investigate the places where throughput time is accumulated in the process. Here, management and workers 

are enabled to remove waste. For instance, management team makes decisions to provide more resources 
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in the project and 2) if the activities are not working properly, they could be interrupted. Identification of 

barriers provides solutions in original problems, increases capacity and correct delays in the process flow 

(Åhlström, 2004). Therefore, adequate time management will maintain a normal productivity to have a 

smoother flow. 

 

B) Reducing waste (moving in the direction of flow) that is called continuous flow (Liker and Meier, 2006). 

It means that services which move continuously through steps in the process with a minimal waiting time, 

delivery on time, customer’s focus and clear communication. Thus, issues elimination will take less time 

in the process. This model is considered to identify waste and reduce batch size queue having as an objective 

a continuous flow (Liker and Meier, 2006).  

 

C) Lean tools (Standardization and VM). All techniques and tools are methods and functions to support 

flow such as Standardization or pull systems (Huntzinger, 2007). Flow is present when the tasks are planned 

and there are efficient value-adding steps in the process. Standardization saves time and optimizes the 

process. For instance, standardized work documents reduce time on delivery reports to the customer. It 

helps to pull system to achieve customer’s demands. Another tool is VM which provides support and control 

to react to the problems. Each operation will build the next operation such as: maintain informed the project’ 

progress, improve close communication and consistency. Therefore, Standardization and VM provide 

continuous improvements in the process. These tools are explained with more details in the next 

subchapters. 

 

There are some recommendations to achieve a continuous flow for instance (Liker and Meier, 2006) have 

four recommendations: 1) Confirm constant capability, it is the main intent of the stability stage; 2) 

Consistent capability requires availability of resources such as people, materials and equipment because 

additional resources will generate a higher cost, 3) Reliability is when the process is refined and it presents 

less issues and delays, 4) Operation cycle times must be related to takt time. Irregular work times will create 

waiting time and delays. 

 

To conclude, VSM will ensure resources planning, definition of internal tasks and activities, leadership, 

type of wastes and quality performance. It provides continuous flow and includes efforts, understanding, 

effective strategies and methods to measure results for a long term (Liker and Meier, 2006). Therefore, 

when the resources planning and Lean tools work strategically through smooth flow in the organization. 

Those will provide optimal results such as: quality performance, customer’ satisfaction and new projects 

between company-customer. 

2.2.4 Pull 

Pull is the fourth principle and it is related to Flow principle. It is updated frequently to be adapted to 

dynamic changes to achieve customer’s requirements. For Lean Thinking, Pull refers to anticipate 

customer’s demands in product or service (Schon, 1967 cited in Chau and Tam, 2000). Improvements on 

technology continue having an impact (Drury and Farhoomand, 1999). Rapid advances in information 

technology (IT) and telecommunications have generated a problem for companies (Chau and Tam, 2000). 

It has caused that wireless telecom vendors don’t have the capacity to achieve customer’s demands. 

Complex projects, high technology innovation, inefficient tools and lack of planning are some 

disadvantages. Two concepts have been important to be competitive and satisfy customer’s demands: 
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technology-push and demand-pull. These were introduced to be innovative in a new technology (Schon, 

1967 cited in Chau and Tam, 2000). Thus, to match capacity with demand without waste is a characteristic 

of Pull in Lean Thinking. 

 

Technology-push involves science and technology to be developed and adapted in technological 

innovations for changes in the industry. Meanwhile demand-pull consists of end-users which affect the 

performance of innovation (Di Stefano et al., 2012). Pull will be used for testing software and push for 

developing new technologies. Pull is important factor to technical changes for research in new directions 

(Scherer, 1982).  

 

Furthermore, demand-pull is more complex. It is divided in two types: 1) internal demand-pull and 2) 

external demand Pull (Drury and Farhoomand, 1999). An internal demand-pull arises from main 

stakeholders and it consists of three forces: 1) institutional, 2) political and 3) innovative. It leads to have a 

performance gap which an intensive market competition gives evidence to be innovative (El Sway, 1985 

cited in Drury and Farhoomand, 1999). It allows evaluating internal tasks and activities as well as new 

technologies implemented in the projects. Meanwhile external demand-pull arises from organizations 

which adopt the project process through new technologies to be positioned in the market.  It creates 

uncertainty in the market and represents market competition on company’s products, demand of major 

customers and price (Chau and Tam, 2000). It means to evaluate markets through benchmarking to offer 

an innovative service. 

 

For IT companies, evolutionary technologies will be connected to demand-pull. It is due to that studies on 

the adoption of IT innovations consist of five attributes (Rogers, 1983 cited in Chau and Tam, 2000) such 

as: advantage, compatibility, complexity, observability and trialability. In which compatibility, complexity 

and advantage are important during making decisions (Tornatzky and Klein, 1982 cited in Chau and Tam, 

2000). It contributes that the IT companies will develop new applications to assure and continue being 

competitive in the market. Therefore, demand Pull adoption will be advantageous for technologies 

challenges and market competition among vendors.   

 

To summarize, innovation suggests that technological-push is preceded by demand-pull (Drury and 

Farhoomand, 1999). Technological-push adapts to the company’s technology. Meanwhile Pull involves the 

technology, software and tools to satisfy the customer’s demands. Both will lead to create new and 

competitive technological innovations through complex projects. 

2.2.5 Perfection 

Perfection is the last principle in Lean Thinking. This principle should be used if Value, Value Stream, 

Mapping, Flow and Pull are linked among them and they are working properly. Perfection principle has the 

same concept for Lean Thinking that it should provide continuous improvements in the process of activities 

and tasks. It means that the customer wants delivery on time, good price and waste reduction (Bicheno, 

2004). Lean Thinking as a continuous improvement in the process which strives to have Perfection. Kaizen 

is a philosophy and set of tools (Bicheno, 2004). It makes improvements in continuous sequences of small-

steps on present equipment or systems by the people who work with these systems (Roffe, 1998). Therefore, 

a good interaction among principles used in a project will provide quality performance and continuous 

improvement in the process. 
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Continuous improvement consists of four elements: 1. Stabilization, 2. Flowing, 3. Standardization and 4. 

Leveling (Liker and Meier, 2006). Figure 2-4 shows how the process achieved the optimal process level. 

When the process is stabilized, then there is a continuous flow. Both processes are connected and they are 

depending on each other. Whereas it continues in operation and the flow carries on with minimal 

slowdowns; standardization is involved. Then when the phases work correctly; it is possible to use levelling 

concept. It will align the resources needed to the standard work. Therefore, it will provide a continuous 

improvement in the process. 

 

Figure 2-4: Continuous Improvement Cycle. Source: Liker and Meier (2006) 

 

When in a process there are small quantities of waste and more efficient work, it generates continuous 

improvements. However, more interrupted changes during the process will cause inconsistency and large 

improvements (Liker and Meier, 2006). It will cause to start the process again to analyze the causes 

generated.  

 

These are some advices to make improvements when there are lack of resources and availability in the 

project such as: lack of budget, complex and dynamic projects. (Bicheno, 2004) and they are classified by:   

 

1) Passive incremental consists of suggestions with or without teams of people such as:     

having an improvement culture to work, management is not always available to give 

support, react to suggestions and provide tools and techniques to teams. 

 

2) Passive breakthrough when a new technology is introduced. People will have the right 

competence for problem solving. 

 

3) Observation consists of several steps: analysis finds the problem, fishbone diagrams (5 

whys techniques) and waste checklist (cause and effect). It improves visibility and quality 

for problem solving and makes improvements in an efficient way. 

 

CONTINUOUS 
IMPROVEMENT

1. 
Stabilization

2. Flowing

3. 
Standardization

4. Leveling
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4) Improvement is based in actual and future state mapping. This category must be validated 

by regular reviews and action plans in the project. 

 

5) Kaizen makes improvements in continuous sequences of small-step improvement for 

present projects. 

 

The philosophy of Kaizen is based on quality and customers (Bicheno, 2004). Using Kaizen the changes 

are done through small increments in all levels such as operation and management levels. Kaizen also is 

conducted to eliminate waste in administrative areas in the organization (Bicheno, 2004).  It will have effect 

to create new standards through Kaizen following the next steps: a) define area to improve, b) analyze and 

detect problem, c) identify causes, d) measurement, e) implementation, f) confirmation results and g) 

standardization. Hence, Kaizen is a tool that will help people take responsibility to make improvements 

having as advantage to increase efficiency and reduce costs in the technical projects. 

 

According to the project’s importance, Kaizen is classified in four different types: project Kaizen, Kaizen 

blitz, Kaizen event and Kaizen super blitz (Burton and Boeder, 2003).  These will be used according to the 

priorities and available time focused on complex projects and projects working in parallel. 

 

Kaizen also consists of two groups Project Kaizen and Process Kaizen as shown in figure 2-5. It can be 

applied to administrative or manufacturing areas (Burton and Boeder, 2003). Project Kaizen is focused on 

VSM improvement. It will increase the quality performance through multiple functions within VSM. It is 

also composed of cross-functional team (internal and external). This project is approved by senior-level 

management. However, stakeholders such as organization, suppliers and customers are involved in process 

Kaizen and the line manager is responsible of making decisions. Therefore, project Kaizen provides a 

deeply analysis of resources planning and process Kaizen has advantage to work in sudden changes and 

customer’s needs required in the last moment.    
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Figure 2-5: Kaizen breath and scope. Source: Burton and Boeder (2003) 

 

Kaizen blitz is used to complete improvement and eliminate non-value adding waste (Burton and Boeder, 

2003). It’s a rapid improvement and measured over a period of three to five days. It generally is defined as 

a cross functional team which determines the root cause, is focused on a work scope and implement short 

term corrective actions. Frequently, it is developed after corrective actions have been implemented. This 

type will be used when there are delays and deadlines are short to deliver results. 

 

Kaizen event is a planned and structured event to improve some aspects of business with specific goals 

and dedicated resources. It wishes or aims focused on discover of root causes and implementation of 

solutions (Burton and Boeder, 2003). This type will be used when there is available time to make 

improvements. 

 

Kaizen super blitz is focused on defects of the process, equipment or product. An example would be 

leading or defining root causes (Burton and Boeder, 2003). It will be another alternative because managers 

will discover the issues to maintain informed his team work. 

 

It is important to share access to the technical information and close communication within the organization. 

Managers will be responsible to keep informed the team members (Liker and Meier, 2006). It ensures that 

the information is available and all people are informed about the new changes in the project. It also will 

be useful to share the right knowledge to other team groups and to facilitate the project’s progress. Medium-

level opportunities are started by the supervisor, the team leader or the worker.  Each person recognizes the 

responsibility for a continuous improvement in the process daily and everyone is trained to solve problems. 

Kaizen will give solutions to complex problems through higher skills in employees and management 

members trained through management kaizen events (Liker and Meier, 2006). 

 

Finally, a continuous improvement reduces costs and improves quality (Radnor and Walley, 2008). The 

ability of using the first four principles and using Lean tools will provide the fifth Perfection principle. 

Kaizen is a process which provides continuous improvement and waste elimination (Burton and Boeder, 

2003). It has a low cost and low risk approach for VSM improvements which leads to have benefits. 
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Telecom industry struggles to make small improvements continuously every day due to complex project 

and sudden changes. But, if the management leaders promise to make contributions daily and employee 

empowerment participation is involved. This will contribute to generate profits in the company. Therefore, 

it is necessary to take the first step up in the stair by management team to see the next one, then benefits 

and opportunities will come (Liker and Meier, 2006).  

 Lean tools 

In this subchapter four different Lean tools are presented such as Waste, VM, Standardization and 

Leadership. These Lean tools are the most suitable for the RAN. Waste reduces NVA to the customer 

making an optimal process to work, VM monitors the project’s progress, Standardization summarizes the 

tasks for a consistent performance and Leadership is focused on decision making and managing people. 

2.3.1 Waste  

Waste or muda in Japanese is a characteristic that does not add value to the customer in a process (Melton, 

2005). Waste is analyzed on VSM principle. Waste in Lean Thinking is defined by duplication, lack of 

customer’s focus, overproduction, unclear communication, motion/transportation, underutilized 

employees, variation and waiting/delay (Bonnacorsi et al., 2011). Waste reduction will provide increase 

productivity and quality performance for the projects. Thus, when Waste is removed from VSM it will 

generate a smooth and continuous flow (Liker and Meier, 2006).  

 

These are some common characteristics of waste in service companies (Taylor, 2009). A) Rework produces 

waste of time for the employees and generates delays, b) Recheck inspects quality and accuracy into the 

process, but causes pauses, c) Reject refers to service orders, delays and customer dissatisfaction and d) 

Rebill is bad quality. It causes customer frustration and bad reputation for the company. 

 

To have a better performance and results in the process, waste will be studied in the system, process and 

product design (Bicheno, 2004). System design consists of the movement of information, products and 

customers through the future system. It is represented by the different areas involved in the process. Process 

design is the elimination of adjustments for future customers. It denoted for the improvements realized 

during the process. Product design is the service delivered to the customer. The participation of these three 

factors will provide a deep analysis during waste reduction. Therefore, it will have benefits in workload 

balance, organization, planning, quality performance and continuous improvement in the process. 

 

Table 2-2 represents eight wastes for service companies (Kollberg et al., 2007). 1) Duplication  refers  to 

the repeat of information, 2) Lack of customer’s focus consists of poor service attention, 3) Overproduction 

generates waste, not communication and there is not a smooth flow, 4) Unclear communication is confusion 

about the service, 5) Unnecessary movement consists of movement of information and personnel, 6) 

Processing inefficiency involves ineffective use of resources, 7) Over-processing or variation consists of 

taking incorrect steps in the process and 8) Waiting time refers to idle operator time and processing delays. 
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Table 2-2:Waste types in service industry. Source: Kollberg et al. (2007) 

TYPES OF WASTE DESCRIPTION 

Duplication 
Duplication Data re-entering; Multiple signatures; 

Unnecessary reporting; Multiple queries; 

Lack of customer’s focus 
Unfriendliness; Rudeness; Poor attention to the 

customer 

Overproduction 
Reports no ones will ever read; Processing 

paperwork before time; 

Unclear communication 
Incorrect information; Lack of standard data 

format; Unclear work flow; 

Motion/Transportation Poor layout; Ineffective filing; Poor ergonomic; 

Underutilized Employees 
Inadequate tools; Excessive bureaucracy; Limited 

authority; 

Variation 
Lack of procedures; Lack of standard formats; 

Standard time not defined; 

Waiting/Delay 
Waiting for approvals; Downtime; Waiting for 

supplies; 

 

As a consequence of waste, service companies are 25 to 30 % more expensive than they should be (Taylor, 

2009). It’s a fact that they are not productive and there are losses for the companies. However, waste 

identification through a process to determine resources, optimizes and reduce cost (Allway and Corbett, 

2002). 

2.3.2 Visual management 

Visual Management is part of the Flow principle and it aims to follow the project’s progress. VM consists 

of information to transmit and to drive operations and processes (Parry and Turner, 2006). Efficient and 

clear communication assures that requirements, service schedules and objectives set by managers are 

successful in the organization. These factors will be used according to the information provided and the 

type of project. Moreover, tables and texts will be efficient tools used on the board to facilitate making 

decisions and continuous improvement during the project and parallel projects. Therefore, VM involves 

good communication, quality, operation, and good work environment in the project’s progress. 

 

The information on board can be classified in three groups (Dimancescu and Dwenger, 1996, cited in Parry 

& Turner, 2006). 1) Static measures are collected after a result has happened. Then corrective actions can 

be taken before a result. It should be beneficial for projects in which lack of information, problems and 

delays are presented frequently, 2) Dynamic metrics are indicators which predict the result during the 

process and identify immediate corrective actions. It will be useful before customer meetings to show 

results and 3) Motivational metrics translate business objective to improve performance and continuous 

improvement. It will be beneficial to provide credibility to the customer and market’s growth in new 

markets. 

 

The use of tables and texts will be notable for effective communication in the project. Figure 2-6 shows an 

example of VM for a project.  
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Figure 2-6: Visual control example. Source: WiseGeek (2014) 

 

It is represented by graphical representations, pictures, posters, schematics and symbols (Bilalis, 2002 cited 

in Parry & Turner, 2006). It allows having visibility in the development of the internal tasks, different 

technical areas involved, identification of resources and activities planned or delayed in the technical 

project. It also provides a clear process, immediate feedback and future vision where the change is needed 

to achieve the customer’s demands (Womack and Jones 1996, Bauch 2004, cited in Parry & Turner, 2006). 

In addition, the collaboration among PM’s, team groups and participation of different areas make a smooth 

flow to work together. It also provides a clear knowledge in the project’s progress daily and weekly. 

 

To conclude, VM has been used in different companies and it has had success, because it provides 

improvement’s progress, updated information and clear schedules and teamwork functions (Bicheno, 

2004). The efficiency of resources is represented by tactical solutions (Cooper, 2003). They are showed 

under tollgates and milestones which provides the project’s progress supported by line managers and PM’s. 

Therefore, this tool will be effective to know the project’s progress, quality problems and quick response 

when one or more projects are running at the same time in different phases in the project. 

2.3.3 Standardization 

Standardization consists of documented procedures to share knowledge about the right way to do things 

(Liker and Meier, 2006). The steps are added in small increases to allow a consistent performance. It is 

based on strategies, primary and secondary tools to show results. When the process is stable there is a 

progress and it leads to a continuous advance. Standardization is a continuous activity that finds effective 

methods and defines techniques without waste to be developed in a process. Using Standardization will 

increase productivity, optimal working in parallel projects and reduction of time in the organization. 

 

Henry Ford: “If you think of Standardization as the best we know today, but which is to be improved 

tomorrow, you get somewhere. But if you think of Standardization as confining then progress stops” 

Huntzinger (2007) Pg.34 
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Standardization is based on Primary and Secondary Lean tools (Liker and Meier, 2006). Table 2-3.  Primary 

Lean tools are used to standardize processes and procedures such as documents. Secondary Lean tools 

consist in visual control, procedures and job instruction training. It is used to achieve the performance in 

the project. 

Table 2-3: Strategies to establish standardize process and procedures. Source: Liker and Meier (2006) 

Primary Lean Tools Secondary Lean Tools 

Standardize documents Visual control 

 Procedures and job instruction training 

 

It also is important to have quality, safety and environmental standards. Quality will be created through 

work instructions, flow support and mistakes. The guidelines and the team leaders will determine the most 

efficient working sequence (Huntzinger, 2007).  

 

Moreover, there are disadvantages and myths using Standardization. Some managers and employees have 

used Standardization in the wrong way (Liker and Meier, 2006) due to: 

 

1. Managers create work standards to achieve low cost 

2. Any people can develop the job in little time without having long experience. For example, by 

following a manual only 

3. The worker makes his own standardized job although there is a personal rotation and methods 

reviewed by the management 

4. Employees are free to define new methods although the managers are responsible to provide tools 

and resources to set the company’s objective. 

 

The standardization process should vary according to the type of market and customer. It is important to 

use standardization in the correct way to provide a good performance analysis to the customer. In summary, 

standard work is a tool for maintaining productivity, quality and safety at high levels (Huntzinger, 2007).  

Standardization through takt time creates opportunities in the organization to develop cross functional 

workplaces (Radnor and Walley, 2008). It also allows people to develop their functional roles within other 

departments and continuous improvement increased. 

2.3.4 Leadership 

Leadership is used in the same way for Lean production and Lean Thinking. Leaders will be committed to 

provide constancy, stability and continuity in the company (Womack and Jones, 1996). It refers to that 

leaders are responsible to interact with theirs employees and supervising the project’s progress. They will 

also be responsible for the interests and incentives during the project (Hobday, 2000).   

 

There are four main factors that involve Leadership (Liker and Meier, 2006). i) Safety consists of the 

relation between workers and work environment, reduction of problems and improvements in the 
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workplace, ii) Quality refers to training, improvements and problem solving, iii) Productivity satisfies 

customer’s demands and resources and iv) Cost depends on safety, quality and productivity. These factors 

are essential because increase the communication between co-workers and different areas involved in the 

project, problem solving and quality performance. They will be achieved and handled by leaders who have 

the ability to execute tasks through teaching and job knowledge. The transference of knowledge to the team 

group will be a step more to achieve the company’s objectives every day. 

 

There are six demands that characterize the leaders (Liker and Meier, 2006): 1. Willingness and Desire to 

Lead: help people to learn and develop skills, 2. Job Knowledge: employees will have the knowledge to 

carry out the work as well as having the skills and abilities to identify the correct way in making decisions 

during the process, 3. Job Responsibilities: Each employee will be trained to develop the job’s role and the 

ability to communicate with the team group, 4. Continuous Improvement Ability; Leaders must examine 

and evaluate the work to reduce tasks. The main function of the leaders is having motivation and a culture 

of continuous improvement, 5. Leadership Ability: Leaders will work close to team members to achieve the 

company’s objectives and 6. Teaching Ability: the leaders will have ability to transfer knowledge to team 

groups.  

 

Yukl (1999) has considered four aspects to get an effective Leadership: 

1. Emerging relationships consists of an effective communication between employees and managers. 

Coaching management is an alternative. It leads that engineers have self-confidence to realize their 

job and get optimal results. Three keys to Lean Leadership are proposed (Fujio Cho, Chair of the 

Board, Toyota and Liker and Meier, 2006). a) Go See “Senior management must spend time on the 

plant floor”, b) Ask Why  “Use the “Why?” technique daily” and c) Show Respect  “Respect your 

people”. 

 

2. Participative consists of making decisions during the procedure in the project. Clarifying 

objectives, skills for problem solving, coaching information, team building and leading meetings 

are other factors involved. Here, it is important that engineer clarifies their doubts about the 

technical analysis and areas involved in the project. 

 

3. Participation of managers and leaders. Leaders are characterized by making changes for a long 

period of time meanwhile managers are focused on stability. During this participation is necessary 

to have a high productivity, high quality, low cost and delivery on time. It will provide a stable 

environment as well as to facilitate for making decisions correctly. 

 

4. Transformational and transactional leadership. Transformational includes intellectual stimulation, 

charisma and motivation. Meanwhile transactional is the form of monitoring the process. Both 

models will be useful to make good decisions in the project. 

 

Finally, leaders influence how the work will be organized to define personnel and resources. They are 

responsible to determine authority relationships and co-ordinate operations in the organization. For projects 

and organizations high competence is achieved by good strategies, communication, improvements, norms, 

standards and investment in competitive people and software.  But, all these factors can be achieved if the 

decisions are taken by leaders who developed very well their skills. 
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3 Chapter: Methodology 
This chapter is divided in research approach, data collection and analysis of data. The topic of this thesis is 

realized through qualitative research. Finally, this chapter also mentions how the interview and analysis of 

this study was realized. 

 Research approach 
Qualitative data was used in this study. It involves theory and interviews and are based on individual 

interpretations focused on general more than specific research questions. It consists of data in research 

strategies into cases to build theory Eisenhardt and Graebner (2007). It is descriptive; facilitates 

construction of reality and reveals how theory works in particular examples. Qualitative data offers a 

perception of complex processes that quantitative data cannot make. Qualitative research involves 

purposeful samples to develop understanding of the information (Sandelowski, 2000). For this thesis, 

theory, semi-structured interviews analysis and opinions of interviewed people provided the results of this 

study.  

 

Four traditions for a qualitative research have been suggested Bryman and Bell (2013). 1) Naturalism 

provides explanations of people, 2) Ethnomethodology understands social order through dialogue,3) 

Emotionalism gets admission to personal experience and 4) Postmodernism focuses on different behaviors 

of social reality.  

 

The steps mentioned above will be important to set stages in this research approach formed by: literature 

review, analysis of semi-structured interviews and final results figure 3-1. 

                                    

Figure 3-1: Framework research approach 

 

On the other hand, the evaluation for a qualitative research is based on trustworthiness which is made up of 

four norms: credibility, transferability, dependability and conformability. They will help to validate and 

have reliable information in the interviews and data analysis in an accessible way. 

 Data collection 

This quality research was analyzed through the semi-structured interviews which were realized through 

videoconference.  It was useful to confirm and get new information from theoretical framework. A semi-

structured interview collects different point of views and perspectives from people (Bryman and Bell, 

2013).  

Literature 
Review

Analsys of 
semi-

structured 
interviews

Final 
results
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The semi-structured interview was structured in three sections by order:  introduction, Lean principles and 

Lean tools and close questions. 1) The first section consisted of name, gender, position and number of years 

employed. These questions were realized to contextualize the respondents’ answers, 2) the second section 

was done to choice of words and 3) Third section was realized to collect improvements. The interviews 

were conducted with five people: one PM, one team leader and three engineers. Table 3-1 summarizes 

company, role position, work experience and years of experience for each people interviewed. 

Table 3-1: People interviewed for the RAN area 

 

Experienced and collaborative engineers working more than four years in the RAN area for vendor and 

telecom operators were a support to provide benefits in this study and hopefully all companies. The 

interviews were done to collect proper information and make suggestions in several areas. It was not 

necessary that people had knowledge in Lean. The questions were formulated according to the research 

questions and not too specific questions from the theory framework. General questions and open questions 

were used. It assured to get good information and provided more details in the answers. The questions were 

based using different types of questions such as introducing, follow-up, specifying, probing and closing 

questions.  

 Analysis of data 

Each semi-structured interview was recorded for detailed attention and conversation analysis. Later, each 

interview was transcribed for further analysis of the respondent’s answers. 

 

The analysis of data was based on Lean principles and Lean tools theory and consisted of analyzing each 

question of the interview for each respondent. Later, the analysis of all interviewed people was summarized 

per question. Lastly, the findings from the analysis were visualized in a table to show most Lean principles 

and Lean tools appropriated to the RAN area. 

 

Interview Company Role position Work experience 
Years of 

experience 

1 Telecom operator RAN Engineer 
RF Engineer, 

Team Leader 
6 years 

2 Vendor 
Customer Project 

Manager 

RF Engineer, 

Team Leader 
8 years 

3 Telecom operator Sr. RF Engineer 
RF Engineer, 

Team Leader 
10 years 

4 Telecom operator 
Team Leader / RF 

Engineer 

RF Engineer, 

Team Leader 
15 years 

5 Telecom operator RF Designer 
RF Engineer, 

Team Leader 
4 years 
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 Literature review 

Literature review is important to understand comprehensive information to summarize it for a specific field 

of study (Vom Brocke, Jan, et al, 2009). Seventeen articles were read of different domains for public and 

private sectors, such as: government, health, call center and IT technology.  

 

The review was undertaken to analyze the occurrence of Lean principles and Lean tools in the different 

papers and to have more information about how Lean principles and Lean tools were used in some service 

companies. The analysis was done in accordance with the procedure presented by Poksinska (2010). 

4 Chapter: Results and Analysis  
In this chapter the results of the interviews were summarized in different subchapters. The whole interview 

guide can be found in appendix I. After the answers are presented the chapter is finalized with Lean 

principles and Lean tools tables according to the respondents. 

 Lean principles 

4.1.1 Value 

Value is the first Lean principle which mentions that the customer is important to achieve the customer’s 

demands. The respondents stated that the attitude between vendor and customer lacked of commitment 

because it was bureaucratic and stressful. On the other hand, the attitude was friendly. Sometimes, the 

relationship was hostile at the beginning of the projects. When the projects were running, the relationships 

were open-minded. The relationship customer-vendor also depended on guidelines in the project such as: 

scope and project duration. 

 

VOC was essential to know customer’s requirements. Commitment, reliability and credibility were some 

definitions revealed by the engineers. Further, lack of customer value caused loss of business. 

 

Customer value is the essential principle to understand customer’s demands in which mentions the customer 

is first. Table 4-1 shows current interaction customer-vendor and expected customer value. The 

characteristics for current interaction customer-value were perceived as bureaucratic and stressful. 

Sometimes it was friendly. Expected customer value was defined as: committed, reliable and credible. Both 

columns are mentioned from high to low level of importance. 

Table 4-1: Value Principle results 

 

  

Current Interaction 

Customer - Vendor 
Expected customer value 

- Bureaucratic 

- Stressful 

- Friendly 

- Committed 

- Reliable 

- Credible 
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4.1.2 Value Stream Mapping 

Value Stream Mapping is a second Lean principle which involves task definition in the projects. The results 

by interviewed people were customer value and VOC were considered to achieve customer’s satisfaction.  

It was preferable to tell the truth to the customer when the things were not working well. One of the 

interviewees mentioned that “Complains for bad coverage, it is difficult to satisfy the customer, but I don’t’ 

lie to the customer. I try to help the customer and understand the problem”. When the projects were in 

disorder there were many escalations and risks that caused cancellation in the projects. These were not 

organized well and then it was hard to manage team work, resources and to achieve the customer’s 

expectations. 

 

Otherwise, the engineers stated that the problems and available resources were presented at the beginning, 

in the middle and at the end of the projects. The majority of problems were presented in the beginning of 

the process because there were lack of project definition and lack of competence in managers. Sometimes 

risks, cost, support and resources were not defined very well in the projects. These were not defined at the 

beginning of the project, these caused more problems. One of the interviewees indicated that “When the 

project is well defined you know what to do and it makes easier for the people. The managers know what 

they are doing and what kind of job they are expecting from the engineers”. In the middle of the projects, 

PM’s had control for the delivery and the cost of a project. Problems found at the end of the project were 

delivery problems. As available resources, sometimes the leadership skills in managers were successful. 

Moreover, sometimes software and hardware tools were available at the beginning of the projects. Another 

engineer mentioned that “The available resources are in the beginning of the project, when PM’s catch up 

with the rest and avoid any problem that can deepen even more problems”. 

 

VSM is characterized for resource planning and project definition mainly. Table 4-2 shows the problems 

and available resources found in the VSM principle. The problems were classified by main difficulties in 

the projects, problems in operation and available resources in operation. Main difficulties in the projects 

were represented by VOC; lack of organization and hard to manage team work and resources. The problems 

in operation were sometimes lack of project definition and lack of competence in managers; risks, costs, 

support and resources which were not considered properly and delivery problems.  For available resources, 

sometimes managers had good leadership skills. Also, sometimes software and hardware tools were 

available. The information for each column is mentioned from high to low priority. 

Table 4-2: Value Stream Mapping Principle results 

Main difficulties 

In the projects 
Problems in operation 

Available resources in 

operation 

- Voice of the customers 

 

- Lack of organization 

 

- Hard to manage team work and 

resources 

- Lack of project definition and 

lack of competence in managers 

 

- Risk, cost, support and 

resources were not considered 

properly 

 

- Delivery problems 

 

- Good leadership skills in 

managers 

 

- Sometimes software and 

hardware tools were available 
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4.1.3 Flow 

Flow is the fourth Lean principle responsible to work in the operation process. The respondents stated that 

there were different alternatives to address or to solve the problems for any area in the projects. One of the 

interviewees mentioned that “There are steps to consider: what is the problem?, Who to approach?,  How 

to solve the problem? And knowing who is responsible for which phase”. Other alternatives were:  to 

improve the communication through meetings and escalations. Leadership skills and team work in 

engineers provided solutions to face problems. PM’s were a support for making decisions, defining tasks 

and guiding for the employees. It also depended of the market and team work involved in the project. 

 

Moreover, the engineers mentioned that e-mails, social media (messenger), presentations and kickoff 

meetings before starting the project and daily meetings were valuable. These were some alternatives to 

maintain informed to management team (Line managers, PM’s, team leaders) and employees without 

disturbing the activities of each of them. Meetings were important to face the problem directly. One of the 

interviewees detailed that “Every day, it is important to have meetings for 5 or 10 minutes to know what 

delays are happening and causing issues? After that, the employees know what they are doing?” 

 

On the other hand, the respondents stated that the use of new software was beneficial for an optimal 

performance in the service. New releases were compatible with new technologies to optimize the process, 

to speed the time, to improve productivity and to increase performance. Compatible, optimal and faster 

were some advantages of using new software. Software testing and software evaluation were other benefits, 

one of the interviewees indicated that “Technical staff needs to approve the software has been tested before 

being used and introduced to the market”. Knowledge in software was important, another engineer 

mentioned “Software optimizes the performance, but it is good when people know to use the tool”. For 

RAN area, it was important to have resources such as:  tools, material and equipment. 

 

The interviewed people mentioned that training and competence for engineers and managers were some 

advantages to facilitate the communication with the customer in the projects. It collaborated to have 

technical capabilities, soft skills in PM’s and problem solving in the employees. One of the engineers 

specified that “If you are doing the same tasks every day, it assures that you have success today. But you 

will be a failure tomorrow, if you don’t improve by yourself”.  

 

In addition, the respondents said that employee empowerment is an advantage to ensure consistent level of 

service in some areas to achieve the project’s objective. Technical capabilities, motivation, responsibility 

and team work. One of the interviewees stated that “It helps to those selfless teams growing and they take 

more responsibility in the project”. Close communication with the supervisor were more beneficial for 

quick improvements in the process. Another engineer mentioned that “Employee empowerment provides 

self-confidence and sticks to the team work”. 

 

Flow principle is responsible to develop the operation in the project with adequate tools, employee 

competence and motivation. Table 4-3 shows that Flow principle showed some improvements for solving 

problem, types of communication, tools, training and empowerment. The results found helped to know how 

the engineers solve the problems for themselves as well as it was useful to identify the main influences to 

deliver the project efficiently. Communication through meetings and escalations; leadership skills and team 

work in engineers and the project managers’ participation were some factors for solving problem. The 
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communication was realized through emails, social media, presentations, kickoff and daily meetings. 

Compatible, optimal and faster tools were essential for the operation in the projects. Software testing, 

software evaluation and knowledge in software were other important benefits. Training for engineers 

facilitated the communication with the customer, technical capabilities, soft skills in PM’s and solving 

problem skills in the employees. Finally, technical capabilities, motivation, responsibility, team work and 

close communication with the supervisor were some benefits for employee empowerment. The results are 

named from high to low priority for each column. 

 

Table 4-3: Flow Principle results 

 

Solving problem 

 

Types of 

communication 

 

Tools 

 

Training 
Employee 

empowerment 

- Communication 

through meetings 

and escalations 

 

- Leadership skills 

and team work in 

the engineers 

 

- PM’s 

participation 

 

- E-mails, social 

media 

(messenger), 

presentations, 

kickoff and daily 

meeting 

- Compatible, 

optimal and faster 

 

- Software testing 

and software 

evaluation 

 

- Knowledge in 

software 

- Facilitated the 

communication 

with the customer 

 

- Technical 

capabilities 

 

- Soft skills in 

PM’s 

 

- Problem solving 

skills in the 

employees 

- Technical 

capabilities, 

motivation, 

responsibility and 

team work 

 

- Close 

communication 

with the supervisor 

 

4.1.4 Pull 

Pull is the fourth Lean principle which anticipates customer’s demands for technology in the RAN Network 

area. The respondents stated that the service was measured and evaluated through metrics realized daily, 

monthly, quarterly and yearly to provide the service according to the customer’s requirements. Another 

alternative was benchmarking represented as market competition in demand and price. 

 

In addition, the engineers assured that the tasks were achieved through VOC according to the customer’s 

demands.  Project management model was another alternative to measure the service through milestones 

when the project is running. One of the interviewees mentioned that “We evaluate customer’s demands 

through milestones for contractors and installed equipment. If a milestone is completed, we can move to 

the next step. But if it is not achieved, we have to work more in order to complete the work on time”. During 

meetings vendor and customer had the responsibility to be evaluated by each other. Vendor evaluated 

through presentations and excel/word reports which were accepted or rejected. Another engineer indicated 

that “Customer’s feedback letters are done in each project to know how the engineers are assessed and 

how the project has been done”. 
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Pull is focused on customer’s satisfaction in technology which is essential to be competitive in complex 

projects and dynamic changes. Table 4-4 shows the regularity of measurements in the service and the 

strategies to ensure the customer’s demands. The left column shows how the internal process for each 

company is measured into the RAN area. The results helped to confirm that through metrics realized daily, 

monthly, quarterly and yearly are necessary to measure and to achieve the customer’s demands. The left 

column shows how the process is measured to assure the customer’s demands. The results were through 

VOC, project management models (milestones), meetings, presentations and excel/word reports. The 

information is mentioned from high to low priority for both columns. 

 

Table 4-4: Pull Principle results 

Regularity of measurements in the service Strategies to ensure the customers’ demands 

- By metrics realized daily, monthly, quarterly and 

yearly 

- Voice of the customers 

- Project management models (Milestones) 

- Meetings 

- Presentations and excel/word reports 

 

 

4.1.5 Perfection 

Perfection is the fifth Lean principle focused on decision making, communication and motivation through 

management team. The respondents stated that Kaizen is a tool that trained PM’s use to take responsibility, 

transfer knowledge, guide the engineers, make improvements, increase efficiency and provide 

responsibility on quality performance. It also depended on how managers handle the situation. Another 

alternative was motivation in the employees. It encouraged the employees to have better results. One of 

engineers mentioned that “We use Six Sigma as an alternative to increase quality because it provides 

continuous improvements in order to optimize the process. It is important to measure, how the engineers 

are working in the clusters, the sites, delivery and quality. More assistance and training will be part of the 

team leader to improve how are optimizing the time from the beginning to the end of the tuning (coverage 

analysis)”.  

 

Moreover, the engineers mentioned that the participation of line managers, PM’s and team leaders had more 

benefits for the projects. Team leaders were well-trained and decision making was done for priorities and 

needs, then the engineers provided optimal results. Managers with soft skills informed team members and 

the problems were solved quickly. Daily and weekly meetings were beneficial for the project. It ensured 

that the information was available and all people were informed about the new changes in the project.  One 

of the interviewees stated that “CEO applies the policy for the company, managers get the direction and 

the employees execute the actions. In a project, the guidelines are given by the boss”.  

 

On the other hand, motivation was important for the projects, but it also depended on the organizational 

structure in the companies to have successful projects. For instance, the employees that had two bosses 

when they worked under a Matrix structure, line manager and PM. Another of the engineers mentioned that 

“We have Matrix organization where the line manager’s function is to manage the resources and PM is 

responsible for the full project and both people need to work together. Advantages: training and location 

are provided for the team when they are working in two projects. Disadvantages: having two bosses line 
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manager and PM. Line manager gives the appraisal at the end of the year and PM gives the feedback to 

each engineer” 

 

Kaizen is a tool based on management in which PM’s carry out more efficiently their role position. They 

play an important role in the organization to guide to the employees for problem solving in the projects. 

Table 4-5 shows the characteristics of Kaizen to be introduced in the projects and the benefits gotten with 

management team participation. The left column shows how Kaizen could benefit to the RAN area. The 

results were trained managers and motivation. Meanwhile right column shows the benefits using Kaizen to 

develop tasks by management team. The results were good decision making, solving problem quickly, good 

communication and motivation. The information is mentioned from high to low priority for each column. 

Table 4-5: Perfection Principle results 

Kaizen Benefits with management team participation 

-Trained  managers 

-Motivation 

 

- Good decisions making 

-Solving problem quickly 

- Good communication and motivation 

 

 Lean tools 

4.2.1 Waste 

Waste is a basic Lean tool to reduce NAV to the customer. Waste reduction makes more efficient the 

process to work. The engineers stated that the problems found were lack of project definition and lack of 

communication between areas, unskilled employees, hardware issues, and lack of support and equipment 

delays. These were some problems presented in the projects frequently. When there was lack of 

communication, it was important to emphasize how it should work between people. Sometimes there were 

unskilled resources and the project was not well defined. It caused lack of communication between areas. 

One of the interviewees indicated that “Resources (equipment, software, material and engineers) are the 

most important for the RAN area”. 

 

Additionally, engineers mentioned that at the beginning of the projects was necessary to have project 

definition to know goals, full understanding and customer’s requirements to have progress in the projects. 

Put questions and clarifications were other alternatives before starting a project. Training, to update 

information in the database and meetings were others preferences to eliminate waste. One of the 

interviewees said that “When there are undefined templates to work, try to understand the procedures to 

continue working”. 

 

Waste reduction makes that the process works efficiently and to AV to the customer. Lack Table 4-6 shows 

the type of waste and solutions to reduce waste. The left column shows types of waste such as: lack of 

project definition, lack of communication between areas, unskilled engineers, hardware issues and lack of 

support and equipment. Meanwhile right column shows the solutions to reduce waste. Project definition, 

project understanding, questions, clarifications, training and meetings are some solutions. The information 

is mentioned from high to low level of importance for each column.  
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Table 4-6: Lean tool: Waste results 

Type of waste Solutions 

- Lack of project definition and lack of 

communication between areas 

 

- Unskilled engineers, hardware issues, lack of 

support and equipment delays 

- Project definition and project understanding 

 

- Questions and clarifications 

 

- Training and meetings 

 

4.2.2 Visual management 

VM is another Lean tool which facilitates to know the project’s progress in the RAN area. The respondents 

stated that VM provided support, organization, monitoring and measuring in the process to react to the 

problems. These were some benefits of VM for the projects or projects running at the same time. For 

instance, VM clarified and reduced errors. Tables and diagrams transferred organized information to team 

groups. It assured that the requirements, the service and the objectives set by managers were successful in 

the organization.  Other alternatives were through milestones which provided the project’s progress 

supported by line managers and PM’s. The results were that VM offered an efficient, clear and 

understandable communication. 

 

Further, engineers mentioned that through Key Performance Indicator (KPI) reports, daily and weekly 

presentations, media and bridge of technicians’ tools. Those were some alternatives to measure the 

performance through VM for the RAN area. It also allowed having visibility for the operation and quality 

for the project’s progress. In addition, it provided clear process, immediate feedback and transparency. One 

of the engineers indicated that “Visual information is used through KPI’s reports, but visual information 

could be used for hardware information through visual media”. 

4.2.3 Standardization 

Standardization is a tool which allows making the activities and process more efficiently. The respondents 

mentioned that Standardization was beneficial for the projects because it reduced time for delivery reports 

to the customers. Some benefits found were reduced error, eliminated mistakes and saved time. 

Standardization had advantages and disadvantages. One of the interviewees stated that “It reduces practical 

work, but it also reduces learning for the previous situations”. 

 

Furthermore, engineers mentioned that Standardization cooperated to monitor, to reduce the number of 

resources and to save time in the process of projects for the RAN area. For instance, Standardization was 

applied to analyze KPI’s reports and presentations, benchmarking measurements, word/excel templates and 

master tracker reports. It was optimal for both parties including PM’s; implementation managers and RAN 

team. They could consult data and reduced customer’s escalation. One of the interviewees stated that “I had 

a customer escalation in Chicago. The customer needed the report that included all the sites, but the sites 

were broken into clusters. We initiated master tracker with access for vendor and customer. Master tracker 

was standardized and included all the information per site and cluster. The unified tracker was done 

through media to follow the project’s progress and to avoid customer’s escalation”. 
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Table 4-7 shows that VM and Standardization were effective during the process in the RAN area. VM 

facilitates to follow the project’s progress as well as provides solutions during the projects. The first two 

columns in the left side involve VM. The first column shows why VM is important for the RAN area and 

the results were to support, to organize, to monitor and to measure information. Clarify and reduce errors 

as well as transfer organized information. Efficient, clear and understandable communication, these were 

other results. The second column mentions how VM is used in the RAN area. The results were to be applied 

through KPI’s reports, daily and weekly presentations, media and bridge of technician’s tools for the RAN 

area. The results of both columns are mentioned from high to low priority. Standardization is another Lean 

tool which saves time and makes more efficient the process of activities and tasks in the projects. The two 

columns in the right side belong to Standardization. The first column mentions why Standardization is 

important. It is important to reduce time, errors and practical work, eliminate mistakes and save time. The 

second column mentions how Standardization is applied to the RAN area. Standardization is used to analyze 

KPI’s reports and presentation. Benchmarking measurements, templates and master tracker reports is also 

useful information for the customers. The results are mentioned from the high to low priority for the two 

columns in the right side.  

Table 4-7: Lean tools: Visual Management and Standardization results 

Advantages in Visual 

Management 

 

Visual Management 

applied to RAN 

Advantages in 

Standardization 

 

Standardization 

applied to RAN 

- Support, organize, 

monitor and measure 

 

- Clarify and reduce 

errors 

 

- Transfer  organized 

information 

 

- Efficient, clear and 

understandable 

communication 

 

 

- KPI’s reports 

 

- Daily and weekly 

presentations 

 

- Media and bridge of 

technician’s tools 

- Reduce time, errors 

and practical work 

 

- Eliminate mistakes 

 

- Saved time 

- KPI’s reports and 

presentations 

 

- Benchmarking 

measurements, 

templates and master 

tracker reports 

 

4.2.4 Leadership 

Leadership is the last Lean principle used for problem solving. The respondents indicated that they handled 

problem solving through the leadership role participation in different projects. They handled problem 

solving through listening, supporting, setting objectives and knowledge transfer. First, knowing the 

technical capabilities of the engineers and then to give them support. One of the interviewees stated that “I 

learned to know what capabilities have the employees, technical knowledge and I provide support to the 

engineers”. As team leader got direction from manager to give direction to other engineers, it avoided stress 

and involved all team groups in the project through quick meetings. Another interviewee mentioned that 

“If I don’t have knowledge, I try to ask from who knows. It also avoids pressure and panic”. 
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Furthermore, the engineers indicated that the areas that benefited were to have well-trained people, 

leadership skills, team work, commitment, professionalism and value. Those benefits were mentioned in 

connection with Lean Principles for the RAN area. The benefits provided quality performance, revenue and 

long-term contracts. One of the interviewees stated that “Team work is important in this field because there 

are different areas involved”. Another engineer mentioned that “Commitment and professionalism provide 

long-terms contracts and agreements with the customer”. 

 

Leadership is a Lean tool to provide communication, decision making and problem solving in the projects. 

Table 4-8 shows the leadership skills and the benefits following Lean principles for the RAN. The left 

column shows the leadership skills in the employees for current projects. Listening, supporting and setting 

objectives and knowledge transfer were leadership skills for problem solving. The right column shows the 

benefits with leadership skills in the employees for the projects. Some benefits using Lean principles were 

well-trained people, leadership skills, team work, commitment, professionalism and value. Quality 

performance, revenue and long-term contracts were other benefits. The results are mentioned from high to 

low priority for both columns. 

Table 4-8: Lean tool: Leadership results 

Leadership skills for solving problem Benefits following Lean principles for the RAN 

area 

- Listening and supporting 

- Setting objectives 

- Knowledge transfer 

 

- Well-trained people 

- Leadership skills 

- Team work 

- Commitment, professionalism and value 

- Quality performance, revenue and long-term 

contracts 

 

 

4.2.5 Improvements using Lean Thinking for the RAN area 

The use of Lean principles and Lean tools may provide improvements in the RAN area. The engineers 

mentioned that Lean principle and Lean tools to make improvements were VSM and Flow as predominant 

principles and Waste Lean tool for the RAN area. One of the interviewees indicated that “Flow principle 

eliminates reworks and delays and if it is verified earlier can eliminate risks in the project”. Improvements 

in communication, team work, cooperation, continuous improvement and employee empowerment were 

other factors.  

 

On the other hand, the respondents indicated that the main improvements for a continuous performance 

were to have a better time frame to deliver the service, it reduced stress. Good communication between 

different areas made improvements. Focus on the project not on personal interests. Employee empowerment 

and training for engineers and managers were other recommendations. One of the interviewees stated that 

“Providing training to managers, it will help to manage and align the team work to make sure which 

changes can be done and how people can interact with the customer, delivery and quality. RAN area is big 

area, it includes equipment and service”. Spread the information to all the members and updated templates 

through media were other improvements. 
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Table 4-9 shows the main Lean principles and Lean tools and improvements for the RAN area. VSM and 

Flow were the Lean principles more used and Waste Lean tool. On the other hand, having a better time 

frame, good communication between areas, commitment, employee empowerment, training for managers 

and employees and spread the information to all the members and updated templates through media were 

considered to make improvements for the RAN area. The information is mentioned from high to low 

priority for each column. 

 

Table 4-9: Lean Thinking results for RAN area 

Lean principles and Lean tools Improvements for the RAN area 

- Value Stream Mapping and Flow principles 

- Waste tool 

- Having a better time frame 

- Good communication between areas 

- Commitment 

- Employee empowerment 

- Training for managers and employees 

- Spread the information to all the members and 

updated templates through 

 

 

After the analysis of five semi-structured interviews, table 4-10 shows the results. The main problems were 

presented in Value, VSM and Flow principles. Concerning Pull and Perfection principles small 

improvements were needed.  

 

Adjusting the five principles for the RAN area, Value principle focused on commitment to the customer. It 

was considered as an important and basic principle by interviewed people because it provided commitment 

and kindness to the customer. VSM ensures planning and customer’s needs. It revealed improvements for 

VOC, project definition (risk, cost, support and resources), project organization, soft skills in PM’s, 

competence in managers and communication between areas.  Flow synchronizes operation and tasks. It 

showed improvements for compatible, optimal and faster software, knowledge in software, training for 

engineers, leadership skills in engineers, employee empowerment, team work and meetings. To increase 

software testing, software evaluation and verification for new release were found for Pull principle which 

facilitates customer’s demands. VOC, communication, soft skills in PM’s, training for managers and 

employees, team work, knowledge transfer; leadership skills in employees and employee empowerment 

were revealed as improvements for Perfection principle which provides quality performance and continuous 

improvement for the RAN area. The information is mentioned from high to low priority for each column. 
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Table 4-10: Lean thinking principles  

Value 
Value Stream 

Mapping 
Flow Pull Perfection 

- Commitment 

 

- Kindness 

 

 

- Voice of the 

customer 

 

- Project definition 

(risk, cost, support 

and resources) 

 

- Project 

Organization 

 

- Soft skills in 

PM’s 

 

- Competence in 

managers 

 

- Communication 

between areas 

- Compatible, 

optimal and faster 

software 

 

- Knowledge in 

software 

 

- Training for 

engineers 

 

- Leadership skills 

in engineers 

 

- Employee 

empowerment and 

team work 

- Meetings 

- Increase 

software testing  

and software 

evaluation 

 

- Verification for 

new release 

- Voice of the 

customer 

 

- Communication 

Soft skills in PM’s 

 

- Training for 

managers and 

employees 

 

- Training for 

managers and 

employees 

 

- Team work and 

knowledge 

transfer 

- Leadership skills 

in employees 

 

- Employee 

empowerment 

 

 

 

Table 4-11 shows Lean tools Waste, VM, Standardization and Leadership. These results revealed that 

suitable Lean tools for RAN area, waste reduces NVA to the customer making an optimal process to work. 

The improvements needed were customer’s focus, clear communication, training, reduce waiting/delays. 

VM monitor’s the project’s progress. It had as results to spread out the information through media.  

Standardization summarized the tasks for a consistent performance. It showed improvements for updating 

templates. Leadership tool focused on decision making and solving problem presented improvements for 

communication, team work and knowledge transfer. The information is mentioned from high to low priority 

for each column. 
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Table 4-11: Lean tools 

Waste Visual Management Standardization Leadership 

- Customer’s focus 

(Change request) 

 

- Utilized Employees 

(training) 

 

- Reduce 

Waiting/Delays(Waiting 

for hardware, materials 

and tools) 

- Spread out the 

information 

through media 

- Updated templates - Communication 

- Team work 

 

- Knowledge transfer 

 

In summary, if VSM principle and Waste Lean tool were analyzed together in a proper way at the beginning 

of the projects, Flow will have few problems and an increase of quality performance will be reflected. It 

will also assure cost reduction, delivery on time and quality performance in the process. 

 

 Occurrence of Lean principles and Lean tools 
Seventeen articles were analyzed which were focused on different areas such as: Business and Economy, 

software, health, government, education, entertainment center and call center. The articles were classified 

by five theoretical and twelve empirical articles. The theoretical articles are based on general cases, 

knowledge and author’s experience. Empirical articles are based on real evidence of research projects. The 

articles were focused on public and private sectors. Public sector was based on government, health and 

financial and private sector was focused on food, IT software and call center. Table 4-12 presents all articles 

reviewed and these are presented as author and year. Each article has received a number that is used in the 

two forthcoming tables.  
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Table 4-12: Reviewed articles 

Article 

number Author (year) 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

 

Suarez and Ramis (2010) 

Suarez et al. (2012) 

Staats et al. (2011) 

Seddon (2009) 

Radnor and Walley (2010) 

Radnor (2009) 

Piercy and Rich (2009) 

Julien and Tjahjono (2009) 

Hines (2008) 

Cuatrecasas (2004) 

Carter (2011) 

Bocock and Martin (2011) 

Stentoft (2011) 

Apte and Goh (2004) 

Allway and Crobett (2002) 

Åhlström (2004) 

Abdi et al. (2006) 

 

Table 4-13 shows the occurrence of specific Lean principles in the analyzed articles. The table is organized 

on the basis of frequency of Lean principles. The left column of the table shows the Lean principles and the 

right column is represented by the article’s number. 

 

Table 4-13: Overview of Lean Principles 

Lean Principles References 

 

Flow 

Value Stream 

Perfection 

Value 

Pull 

 

 

1, 2, 3, 4, 6, 7, 9, 10, 11, 13, 14, 15, 16, 17 

1, 2, 3, 4, 5, 6, 7, 8, 11, 12, 13, 14, 15, 17 

1, 2, 4, 5, 6, 7, 8, 9, 12, 13, 14, 15, 16, 17 

1, 2, 3, 4, 5, 7, 8, 12, 13, 15, 17 

2, 12, 13, 16, 17 

 

 

Flow, VSM and Perfection are the Lean principles more used in this research. Value principle was 

considered too, but less frequently. However, Pull was used less times for this research of theoretical and 

empirical articles. 

 

As follows the Lean tools table 4-14 is also organized on the basis of frequency.  In the left column of the 

table shows the Lean tools and the right column is represented by the article’s number. 
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Table 4-14: Overview of Lean tools 

Lean Tools References 

 

Waste 

Visual Management 

Standardization 

Leadership 

 

 

2, 4, 5, 6, 8, 9, 10, 12, 13, 14, 15, 16, 17 

3, 6, 8, 11, 12, 13, 14, 15, 17 

1, 3, 4, 6, 7, 8, 15, 17 

6, 12, 15, 16 

 

 

Waste showed to be the Lean tool more used for theoretical and empirical articles’ analysis. VM and 

Standardization were the Lean tools followed by Waste tool in order of frequency. Leadership tool was the 

Lean tool less used in the different reviewed articles. 

 

Lean principles and Lean tools were used and applied according to different sectors for the theoretical and 

empirical articles analyzed. For instance articles focused on IT 3, 4, 12, 14 all Lean principles were 

predominant to identify customer value, management skills, work measurement, customer’s demands and 

quality as well as Lean tools were used such as: Waste, VM and Standardization to identify waste reduction, 

visual presentation and work process. Articles 1, 5, 6, 11, 13 focused on government sector the most 

predominant principles were VSM, Flow and Perfection and these were used to define roles and 

responsibilities, analysis in process and continuous improvement. Lean tools Waste and VM were used to 

reduce waste and measurement performance indicator. Article 7 focused on call center Value, VSM, Flow 

and Perfection were used to define customer value, waste identification, customer’s demands and problem 

solving. Standardization Lean tool defined operational system. Articles 2, 17 focused on Business and 

Economy and Airlines all principles were predominant and Waste Lean tool was used for waste reduction. 

Article 15 focused on financial, healthcare and food four principles Value, VSM, Flow and Perfection were 

used for customer’s requirements, KPI’s definition, capacity and demand and continuous improvement. 

Waste, Standardization and Leadership Lean tools were used to reduce idle time, operational performance 

and leadership skills. Articles 9, 10 focused on legal sector Flow principle was predominant to know cycle 

time and Waste tool used for waste reduction. Article 8 focused on recreation park Value, VSM and 

Perfection principles were more used for customer expectations, identification of waste and employee 

empowerment. Lean tools used Waste, VM and Standardization these were used for waste elimination, 

identification of waste and utilization of available resources. Article 16 focused on School and Hospital 

Flow, Pull and Perfection were principles used to define performance in several tasks, material control and 

cross functional. Waste and Leadership were used to add value and team leadership. Therefore, the main 

principles used were VSM and Flow and Waste tool for empirical articles. 
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5 Chapter: Discussion and conclusions 
The final part of this research is formed by discussion of method, findings and conclusions. Discussion of 

method describes the optimal research and advantages for this study. The research questions and 

improvements are found through findings. Finally, recommendations for future research are provided. 

 Discussion of method 

In this thesis qualitative research was applied to provide different points of view. A qualitative research 

involves purposeful samples to develop understanding of the information (Sandelowski, 2000).  The study 

is based on theory and empirical data. These elements mentioned were used and based on research 

questions. The theory was based on main concepts adapted to the RAN area. Data collection was gotten 

through semi-structured interviews which collected different opinions and perspectives from people 

(Bryman and Bell, 2013). Those interviews were done to get different opinions from the respondents which 

allowed identifying improvements to the RAN area. However, the selection of a qualitative research had 

advantages and disadvantages since the questions could be based on the information that the researcher 

wants. The semi-structured interview consisted of general and open questions to have extensive information 

about this research.  The interviews were made with engineers who have worked for more than four years 

in the RAN area for vendor and telecom operator companies. A PM, team leaders and engineers were the 

interviewed people with the technical and management background experience. It was an advantage to 

provide more results for this research. The results gotten were general to make suggestions and 

improvements in different areas. The study of this research collaborated to extend the vision and to make 

possible the access to Lean Thinking as a new strategy for a better service for vendors and telecom 

operators. 

 

Moreover, there are some improvements that could expand this research. Initially, the plan was to make 

improvements for telecom vendor only through two interviews conducted to PM’s and three interviews 

conducted to engineers. However, PM’s and some engineers were not available due to excess of work. 

Scheduling meetings in advance, more respondents between managers, engineers and a project running in 

real time could be beneficial to get other potential improvements and be implemented in the future. The 

participation of PM’s for vendors and operators in telecom industry can contribute for more research, giving 

positive results.  

Finally, the trustworthiness among professional engineers who were available to participate in this 

interview made it innovative for developing new technologies. Furthermore, the interviews were recorded 

to be more reliable. As mentioned before, the analysis was realized on the collected information and 

supported by theoretical framework. Additionally, literature review was analyzed carefully through 

different articles for public and private sectors.  

 Discussion of findings 

This research had the aim to identify how Lean Thinking can be used for potential improvements within 

the RAN area. Two research questions were formulated. The first was how the Lean principles and Lean 

tools can be adapted to the RAN area. The second was to identify potential improvements within the RAN 

area by using adapted Lean principles and Lean tools. 
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5.2.1. Adaption of Lean principles and Lean tools for the RAN area 

Lean principles Value, VSM, Flow, Pull and Perfection are characterized to have a service without waste.  

Lean service minimizes waste, maximize value and improve quality in several aspects of service (Suarez, 

et al., 2012). The use of Lean principles and Lean tools is adapted to the RAN area. However, how the 

service companies can use it depends on each sector and field where they are working. Lean principles and 

Lean tools for the RAN are adapted in theory as follows: 

Lean principles: 1) Value principle understands customer expectations and value-adding to satisfy 

customer’s demands, 2) VSM principle assures defining the right resources at the beginning of the project. 

It is represented by current and future map. The current map involves tasks and activities of each process, 

VA and NVA of tasks (Hobbs, 2011). It identifies priorities, project definition and resource planning. 

Meanwhile future map is represented by continuous improvements, 3) Flow principle is an important 

principle to identify barriers and to reduce waste since it provides solutions for initial problems, increases 

capacity and corrects delays in the process (Åhlström, 2004).  Flow also visualizes and standardizes the 

process, 4) Pull principle is characterized to be innovative in new technology (Schon, 1967 cited in Chau 

and Tam, 2000).  Tools in software and hardware provide acceleration in the process and increase 

productivity for other resources and delivery on time and 5) Perfection principle represented by Kaizen 

which makes continuous improvements. It enables to develop activities when there is lack of resources 

(Bicheno, 2004). Kaizen includes cross-functional teams. It creates abilities in the employees such as:  

initiative, adaptability, problem identification, communication and problem-solving. It makes each person 

to recognize the responsibility, to develop the job position and to provide continuous improvement in the 

service.  

Lean tools: i) when Waste tool is removed from VSM, it will generate a smooth and continuous flow (Liker 

and Meier, 2006). There are eight waste types for service companies (Bonnacorsi et al., 2011). The waste 

elimination makes the process clear to visualize and people take actions to improve the process, ii) VM tool 

is another Lean tool and it belongs to Flow principle. VM provides a clear process that will lead to 

immediate feedback and future vision (Womack and Jones 1996, Bauch 2004, cited in Parry & Turner, 

2006). This tool is also represented by tollgates and milestones which provide visual information, problem 

identification and the project’s progress supported by line managers and PM’s, iii) Standardization tool 

leads to fewer defects, less rework and increase productivity (Staats, et al., 2011). It reduces variation in 

operations and operation performance and iv) Leadership tool skills for managers lead to improve 

communication and provide continuous flow in the process such as: decision making and problem solving.  

The adaption of Lean principles and Lean tools in the RAN area is represented by 1) Value principle is 

essential to establish a close and good relation company-customer because this area involves complex 

projects and sudden customer’s changes. It also involves change attitude and commitment to satisfy the 

customer’s demands, 2) VSM principle defines project objective and resource planning such as: team 

groups, tasks, activities and tools. Service operation, priority identification, task specification, employee 

responsiveness, positive changes, face to face meetings and KPI’s definition are other factors involved in 

current map. Meanwhile quality performance and continuous improvements are represented by future map, 

3) Flow principle is responsible of operation and it is the main principle which measures performance, 

eliminates waste, increases work Standardization  and analyzes the performance for several tasks involved. 

It responds to the customer‘s demands for pulling, 4) Pull principle is important so that the engineers have 

adequate tools to develop the tasks. Also, it is essential that they are trained in new software because it 
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collaborates to achieve customer’s demands and to respond to changing requirements in technology and 5) 

Perfection principle involves that the last four principles are working properly to satisfy customer demands’ 

on time. Focus on customer’s needs, staff motivation, employee empowerment, cross functional teams, 

multi-tasking and interpersonal skills are some characteristics to create perfection. These characteristics 

allow decentralization of responsibilities for each engineer to develop his role position. 

Lean tools: i) Waste tool reduction adds value to the customer because it reduces delays and ineffective use 

of resources. It leads to cost savings, performance for management control and improve quality in the 

projects, ii) VM tool provides the general idea about the project’s progress through statistics, presentations 

and milestones. These indicators have as an advantage monitoring, problem identification, control process 

performance and solving problem, iii) Standardization is a tool to speed up the process and to save time. 

This tool helps all functions and engineers involved in the project to have a consistent level of service and 

iv) Leadership tool is used for PM’s and engineers to developed interpersonal skills and to have efficient 

communication for decision making quickly. 

 

The application of Lean principles and Lean tools can be adapted in services companies. However, it will 

depend on sector, field and structural organization how service companies can work. The outcome of this 

study through the interviews was that all Lean principles and Lean tools can be adapted to the RAN area. 

This study showed four types of waste such as: lack of customer’s focus in change request, unclear 

communication between areas, underutilized employees in lack of competence, waiting/delay for hardware, 

materials and tools. These results show that Lean Thinking can be used for the RAN area.  

5.2.2. Potential improvements of Lean principles and Lean tools for the RAN area 

The findings indicate that the main principles and Lean tools with major impact to make potential 

improvements in the RAN area were Lean principles, Value Stream and Flow and Lean tool Waste. VOC, 

project definition and resource planning were some improvements for VSM. Flow principle found the need 

of improvements for faster and optimal tools, training, leadership, employee empowerment and team work. 

For Waste tool some needed improvements found were customer’s focus, clear communication, trained 

employees and delays reduction. In addition, employee empowerment and cross functional teams’ 

participation will collaborate to provide quality performance in the projects. It collaborates to have a smooth 

flow and continuous process to increase the productivity and quality at the same time. 

 

The RAN area depended on VSM and Flow principles. The participation of line managers, PM’s and 

engineers is essential to have successful projects through Lean Thinking. VSM provides value and 

challenge for the waste reduction. This also represents the fulfillment process for the customer (Emiliani 

and Stec, 2004). It leads to have clear project definition and resource planning at the beginning of the 

projects. VSM collaborates for a continuous Flow principle. Flow principle works operation where the 

activities develop involving all personnel, effective strategies and methods to provide optimal results in the 

projects (Liker and Meier, 2006). Perfection principle is a challenge to be achieved during the process of 

the projects in the RAN area. However, it is an alternative to follow up the improvements for Flow and 

VSM principles.  

 

VSM has high participation because it involves waste reduction, communication, team work, tasks 

specification and resource planning for the projects in the RAN area. VSM involves managers and engineers 

with technical and management skills for decision making and problem solving. When the project and 
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resources are well defined, Flow principle will eliminate waste, measure the performance and operate 

efficiently to have quality performance in the projects. Managers have a high participation to carry out 

projects because they have capabilities and responsibility to inform all people involved in the projects about 

the project structure and strategies of changes (Liker and Meier, 2006). However, the successful projects 

also depend on the employee participation through cross functional teams. The engineers also have the 

responsibility to be proactive and cooperative in the projects. They must be responsible for their duties and 

their work tasks as well as that they will have creative collaboration in the process, decision making and 

leadership. Therefore, the employee participation and soft skills in managers will be an influence to carry 

out the project, to make improvements quickly in the process and to achieve customer´s satisfaction for 

dynamic and innovative changes.  

 Conclusions 

This subchapter has the main contributions which were done during this study how Lean Thinking can be 

used for potential improvements in the RAN. The study involved Lean principles and Lean tools. The 

identified improvements when using Lean Thinking for RAN are:  

 

The Lean principles VSM and Flow and the Lean tool Waste showed potential improvements. VSM defines 

activities and resources at the beginning of the project. Some potential improvements identified are VOC, 

project definition and resource planning.  Flow is responsible of operation and measures the performance. 

Some potential improvements were faster and optimal tools, training, leadership, employee empowerment 

and team work. The Lean tool Waste adds value to the customer and provides continuous flow. Some 

needed improvements are customer’s focus, clear communication, trained employees and delays reduction.  

 

The improvements identified in the RAN area could help for a new research for the future. This analysis 

also considered part of the problems of the delivery in the RAN area. Since delivery has been a huge 

problem in the RAN area for a long time and the problem has not been totally solved at the moment since 

tools focused on management. If the identified potential improvements from this study are implemented, 

the projects could have successful results. However, the results of this implementation of Lean principles 

and Lean tools will also depend on the structure of the organization such as: functional, matrix or project 

based organization as it was mentioned at the beginning of this research. Finally, the RAN area includes 

services and equipment. In this thesis services has been considered and this is the main focus of the RAN 

companies right now. In the future, research is needed on equipment through Lean Thinking. It could be 

another alternative of study to provide other improvements and solutions as well as the delivery for the 

RAN area. 
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Appendix I 
 

INTRODUCTION 

Thanks for your participation for this interview. The information will be handled with confidentiality.  

This interview is focused on Lean Thinking applied to RAN area. It makes improvements in the process of 

a project. It consists of five principles: Value, VSM, Flow, Pull and Perfection. Additional Lean tools such 

as: waste reduction, Visual information, Standardization and Leadership are involved. 

What is your name? 

Gender:  

Position in your company:   

Years worked for the RAN area: 

 

INTRODUCTION QUESTION 

Please, tell me about when your interest to work in a telecom industry first began? 

 

I. VALUE PRINCIPLE 

1. Have you heard about Lean? 

2. In your role, have you ever worked close to the customer?  And how has the interaction been 

between customer and vendor?  

3. How do you define customer value?  

 

II. VALUE STREAM MAPPING PRINCIPLE 

4. What is the most difficult case concerning customer value that you have faced? Can you give an 

example …?  

5. What are the problems and available resources through a project? For example: At the beginning, 

in the middle and at the end of the project?  

 

a. Waste 

6. What problems are present in the project frequently? And how are they solved? 

7. How could the areas be eliminated that are not optimal in the project’s progress? For example: re-

works, delays, etc.  

 

III. FLOW PRINCIPLE 

8. When you observed any area or problem that affects the project, how do you address or solve the 

problem?  

9. Which other alternatives do you think are useful to inform Line managers, PM’s, and employees 

without disturbing your activities?  

10. How do you assure (describe) that the use of new software could be beneficial for an optimal 

performance of service?  

11. Why do you consider that training and competence could give people advantages for the project? 
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12. How do you think that employee empowerment could be another advantage to achieve the project’s 

objective?  

 

b. Visual Management 

13. How do you think that the use of visual information such as: tables and diagrams could offer other 

benefits for the project or projects running at the same time?   

14. Following up what has been said. How do you consider the use of visual information could be 

applied in the RAN area? 

 

c. Standardization 

15. How do you contemplate that the Standardization of some tasks could be beneficial for the project?  

16. Could you say something more, how the Standardization could be applied in your area? 

 

IV. PULL PRINCIPLE 

17. How frequently does the company measure that the service provided is achieved according to the 

customers’ requirements?  (Technology, high speed in data and good coverage) 

18. Following up what has been dealt with, how do you assure that your tasks are achieved according 

to the customer’s demands? 

 

V. PERFECTION PRINCIPLE 

19. Kaizen is a Japanese tool used to make continuous improvements in which PM’s are trained to take 

and provide responsibility on quality performance. How do you think that it could be introduced in 

your area for successful projects? 

20. How do you contemplate that the participation of Line managers and PM’s involved could have 

benefits in the project? Can you give an example: 

 

d. Leadership 

21. Could you describe the most recent participation in a leadership role that you had in a project? How 

did you handle problem solving? 

22. Following Lean principles, what are the areas that benefit the RAN area? 

 

CLOSING QUESTIONS 

23. Which principle or Lean tool do you consider more important to make improvements? and which 

principle or Lean tool has impact for the RAN area? Could you say more about that? 

24. From your work experience in RAN area, what are the main changes or improvements that you 

would recommend to have a continuous performance in the projects?  


