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Abstract 
Purpose: The purpose of the presented project is twofold, 1) to develop a method for support 

teams using agile components to enable implementing a lean approach and 2) to evaluate the 

employee effects of the method in use. 

 

Methodology/approach: A qualitative intervention research approach was applied, where the 

empirical data were collected during a period of one year from a team within the case study. The 
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findings from the case study were compared with a theoretical framework, based on a review of 

existing research within the area of application of lean and agile practices.  

Findings: A method, derived from lean thinking and agile methods containing four steps, using 

short, time-boxed iterations, was developed and implemented in a support team. The effects of 

the method in use include a clearer structure of work tasks in terms of priorities, objective and 

better alignment with business goals. It also increased closure and definition of tasks and better 

levelling of work tasks between team members. However, a negative effect was an increased 

level of stress in the work environment. The agility-based method supported the team’s lean 

implementation by creating a pull system with work-in-progress control. Other lean elements 

were improved, such as levelling of workload. Hence the agility-based method approach can be 

viewed as an enabler for lean management. 

Originality/value: The paper contributes to the understanding of how agile and lean approaches 

interlink, and how agility can constitute an enabler for lean ambitions. Moreover, the paper 

contributes to the understanding of how agility-based models can be used by practitioners within 

support processes. The findings regarding increased stress levels support previous research, but 

further research is needed to understand both the underlying triggers and long-term effects and 

also how to reduce this negative effect. 

Keywords: Lean, Agile, Support process 

Article type: Research paper 

Introduction 
Today there exist several different quality management approaches, total quality management, 

lean manufacturing, agility and Six Sigma, among others. Each of these approaches has tools and 

methods associated with it, presenting both an opportunity of improvement and a dilemma of 

adaptation for the practitioners. The need for adaptation to management concepts is always 

present, and many companies fail when trying to implement for example total quality 

management without adaptation (Dahlgaard & Dahlgaard-Park, 2006).  

The implementation of management concepts is always ongoing, and in the past decade a strong 

trend has emerged in Scandinavia to implement lean principles within government and 

enterprises (Danielsson, 2013). Moving a concept like lean into a new area such as the office 

environment or service context poses several potential adaptation problems. One challenge for 

the transfer is that the office process has more variation (Chen & Cox, 2012; Bicheno, 2008) and 

there is a need for flexibility to handle business and customer demands. The lean concept 

requires stability (Andersson et al., 2006), thus implying a need for adaptation. The need for 

adaptation to flexibility has in other areas given birth to the concept of agility. A key element of 

an agile organisation is flexibility (Christopher, 2000) and agility concepts are already in use in 

office environments with methods such as Scrum (Schwaber, 2004).  

We propose that the office environment needs both the lean approach to reduce waste and the 

agile approach of flexibility to handle variation, which would entail a need to adapt the lean 

concept to the office environment. The use of value stream mapping (Chen & Cox, 2012) and 

structuring of the office environment (Knight & Haslam; 2010, Danielsson, 2013) are two areas 

were research exist connecting lean to an office context. The value stream mapping approach 

describes a starting point to reduce waste and reduce cost (Chen & Cox, 2012), and the office 

structure approach introduces ideas how to use parts of the lean concepts; yet gaps of 



 

3 

 

understanding remain regarding how to use lean within an office context. Another key aspect to 

understand is how the work environment is affected by lean, since they are strongly connected 

(Hasle et al., 2012). Not only employee dissatisfaction but also operational losses will emerge, 

when employees are ignored in a lean implementation (Longoni et al., 2013). Lean empirical 

research with a focus on assembly operations in general suggests negative employee effects; few 

research studies suggest a positive outcome (Hasle, 2014). Research covering a value stream 

mapping approach fails to elaborate on employee effects, whereas addressing the office structure 

reports both negative (Knight & Haslam, 2010) and positive (Hyer & Wemmerlov, 2002) effects. 

These gaps results in the following two research questions 

R1: How can a method be structured, within an office context, to facilitate a support team’s 

implementation of lean using agile components? 

R2: What employee effects are achieved by introducing such a method? 

The purpose of this paper is therefore twofold: to present a method using agile components to 

enable implementation of lean, and to describe the effects of such a method on the employees 

and their work environment.  

Theoretical framework  

The definition of lean used in this study 
There is today a confusion concerning the definition of lean within existing research, and there is 

no common definition (Dahlgaard & Dahlgaard-Park, 2006), even though there are claims that 

the lean concept is fairly consistent (Pettersen, 2009). For the framework of this research we 

have adopted the definition of lean according to five phases (McCurry & McIvor, 2001; Bicheno, 

2004; Pascal, 2002). The phases are: 

 

(1) Understanding customer value – The value is defined from the perception of the customer  

(2) Value stream analysis – Identify the value flow from a customer or product view 

(3) Flow – Create a simple, resource effective and fast flow without stops 

(4) Pull – Respond to customer request and deliver only in terms of what the customer wants 

(5) Perfection – A continuous pursuit of minimizing waste and delivering on time, according to 

specification, at reasonable price and at high quality. 

 

Within this framework we also view the reduction of waste, Muda, (Bashin & Burcher, 2006; 

Bicheno, 2004), unevenness of workflow, Mura, (Pettersen, 2009; Hines et al., 2004; Bicheno, 

2004) and overburden, Muri, (Bicheno, 2004) as part of the lean definition. The definition is also 

in line with the definition of the case company. 

The effects of a lean concept 
Research points to the fact that lean production tends to have a positive impact on business 

performance parameters, such as delivery speed, reliability, quality and cost (Hallgren & Olhager, 

2009; Narasimhan et al., 2006). The impact from an employee perspective is however different. 

The major part of existing research from an employee perspective suggests that a lean approach 

will have a negative impact on the employees’ work environment (Hasle, 2014). Employees 

within companies with a lean approach tend to perceive an increased workload and 

impoverishment of work tasks, as well as increased work-related stress and increased control and 

supervision (Mehri, 2006). The connection between lean and empowerment is argued to have 
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little support within the automotive sector (Landbergis et al., 1999), but within the same field 

lean is suggested to have a strong connection to the work environment (Hasle et al., 2012).  

Within the office context of a company lean ideas are being used as a way to structure the 

physical work environment. Lean has been proposed to increase efficiency by adapting what is 

defined as a neo-taylorist (Danielsson, 2013) approach in the office environment, but negative 

effects are achieved if a sterile environment is created. This negative impact comprises both 

decreased productivity and decreased well-being of the employees (Knight & Haslam, 2010). To 

increase the possibilities of positive employee effects the implementation strategy is an important 

factor (Hasle et al., 2012). Such a strategy needs to secure positive effects on job autonomy, use 

of skills and participative decisions in the implementation of lean (Parker, 2003).  

The agility concept 
The agility concept allows unpredictability in the system (Hines et al., 2004), creating a need for 

responsiveness, which is the main driving force within the concept (Yusuf et al., 1999). This 

means that a company with an agile production strategy will tend to prioritize responsiveness 

before cost (Gunasekaran, 1999). As a result a key element of an agile organisation is flexibility 

(Christopher, 2000) and processes to handle the need for responsiveness.  

 

In 2001 the agile manifesto was released, and agility became strongly connected to software 

development. The agile practice and the methods connected to software development were in 

many ways a reaction to old and rigid waterfall methods (Beck, 1999) that were unable to 

respond to more volatile demand patterns. The traditional methods were too mechanistic 

(Nandhakumar & Avison, 1999), and the common view is that there are too much documentation 

and too much planning activities (Cronholm, 2008). The development process connected to the 

agility concept is therefore iterative and incremental with short time loops, defined as iterative 

and incremental design and development, IIDD, (Glazer et al., 2008). 

 

Hallgren and Olhager (2009) conclude that an agile strategy will have a positive impact on 

performance measurements, such as quality, delivery speed, delivery reliability, product mix 

flexibility and volume flexibility. The connection between cost improvement and agile strategy 

is debated, and it is concluded that the connection is strong (Narasimhan et al., 2006) by some 

and weak (Hallgren & Olhager, 2009) by other researchers. 

 

There are both positive and negative effects in an employee perspective of applying agile 

methods in software development teams. Tools as frequent team meetings and sprint planning 

have positive effects on internal communication in reducing ineffectiveness and raising 

motivation (Whitworth & Biddle, 2007; Pikkarainen et al., 2008; Svensson & Höst, 2005). 

Negative effects are that the individuals experience the environment as more stressful and that an 

agile team can become more isolated from the rest of the organisation (Whitworth & Biddle, 

2007), but Svensson and Höst (2005) argue that collaboration between the software development 

team and the organization increased. 

Tools and methods used within this research 
There is no conflict of combining tools from other concepts with lean. Six sigma, for instance, is 

not in contradiction to lean and can support lean ambitions in areas of problem-solving 

techniques (Bicheno, 2004). Within this research the following tools and methods are applied. 
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DMAIC – structured problem-solving technique in five phases (Define, measure, analyse, 

improve and control) as part of the Six Sigma concept. The technique starts with defining the 

problem, and then continues by identifying the root cause, improving and solving the problem 

and then applying changes to ensure the problem will not return (Bicheno, 2004). 

SMART – a structured way of defining clear goals or targets. The name is an abbreviation 

containing the key statement that should be considered when defining a goal or a target, Specific-

Measurable-Achievable-Relevant-Time bound. 

Scrum –an iterative and incremental variant of the agility methodology used for software 

development (Schwaber & Beedle, 2002; Schwaber, 2004). Using a structured methodology the 

work is broken down and planned in three two- to four-week cycles, called sprints. 

Planning poker – a group estimation technique to estimate the amount of work in user stories and 

develop release and iteration plans (Mahnic & Hovelja, 2012). 

Visual control – a key method connected to the lean concept to make deviations and problems 

visible, displaying information needed to steer and control the operation (Bicheno, 2004). 

Methodology 
A qualitative research approach was based on one case study providing empirical data to analyse 

and answer the research questions. The case study was conducted as an intervention study, where 

the researcher has been a part of the operation at the company during the research period and 

acted facilitator during workshops and meetings in connection with the research. 

 

A Swedish manufacturing site of a large company within the telecom industry was selected as 

the case study. The selection had several reasons: 1) the site had been working to implement lean 

manufacturing since 2006, 2) the site had challenges implementing and adapting lean within the 

support and administrative processes, 3) there is also an ongoing discussion within the company 

how lean and agile interact. The size of the site (~1000 employees) suggests that all relevant 

processes, both production and administration, exist within the company. The telecom sector is 

today experiencing fierce competition, which will result in a harsh view from the company of the 

usefulness of the results. A team consisting of nine people was selected at the site with the main 

work tasks of process development and education and improvement management.  

 

The intervention study was conducted according to the standard design for six sigma processes, 

DMADV (Define-Measure-Analyse-Design-Verify) (McCarty et al., 2004) The process has five 

basic steps to design a solution according to customer demand and process capabilities. A key 

element of selecting the methodology was that the company and the team were well familiar with 

this methodology. The intervention study was conducted according to the following steps. 

 

Define: The scope and target for the research project was established and the project timeframe 

was defined to one year. The scope was to develop and evaluate a method according to the 

research purpose.  

Measure: A workshop was held to narrow the scope, based on current challenges for the team, 

and define how to create a process with the purpose to increase the efficiency of the planning of 

work tasks. The quality parameters of the project were defined to (1) support the team to apply a 
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continuous value flow and (2) level the work load. The process should still be (3) flexible to 

allow changes in the business demands.  

Analyse: A search was made with the purpose of finding existing tools, process or methods that 

could be used to handle the capabilities. Research databases, Internet web search and the 

company’s intranet were used to find existing methods and tools. Based on this search, tools and 

methods were examined, evaluated and selected 

Design: A first process was designed by the researchers using the selected methods from the 

previous phase, together with the already defined quality and process capabilities. A workshop-

based exercise with the team was held to discuss the proposed process. Some changes were made 

to the process based on the workshop, mainly to clarify method steps. After the alterations the 

process was presented to the team, and after agreeing to proceed a short training was held to 

align the view of everybody involved.  

Verify: The testing of the process was set up in two stages, trial runs, which were later expanded 

to three (figure 1). During the trial runs the principal researcher was facilitator at the follow-up 

meeting and the planning session. During each of these meetings major deviations were logged 

and handled at the meeting, and between the trial runs minor deviations were implemented 

directly.  

 

 
Figure 1. The verify phase in the research project 

To answer the second research question, individual semi-structured interviews were conducted. 

The interviews were held at the end of the research project at the company by one of the 

researchers. The interviews were 40-50 minutes long and eight team members were interviewed. 

Short interviews of 15 minutes were also held with three internal customers of the team. The data 

was summarized in categories, and quotes that exemplified the categories were collected from 

the interview material. 

A method to plan and structure the work load 

The result of the research project was a method to handle the planning of work load. The key 

outlines of the method are based on the Scrum method with overall long-term objectives or 

projects, but with the work assignments broken down into short assignments to plan the team’s 

task in three-week cycles (figure 2). The three weeks planning cycle is called a sprint and starts 

with a preparation phase followed by a planning session and two follow-up meetings on a 

weekly basis. It ends with a meeting to summarize and conclude. After the summary a new sprint 

is planned and started. Key inputs to the process are tasks, customer demand and business 
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information, used to establish a priority, supplied both by the internal customers and by senior 

management.  

 
 
Figure 2. The four main steps of the method 

Step 1 - Preparation 

The first step was to define and collect the data and to set the framework for the upcoming sprint. 

The process was handled in an Excel document. The manager updated generic data, such as 

available number of work-hours (available resources), and prepared the document for the 

upcoming planning meeting. The employees entered “personal data”, planned vacation time and 

proposed split between support and development time and training time. Everyone added new 

work tasks in the file, at latest the day before the planning session. To define each work task, the 

SMART method is used, and extra attention is given to make sure that the deliverables are clear 

for each work assignment. The goal is to have work assignments that can be finalized over the 

course of three weeks. This means that there is a need to break down larger assignments into 

smaller parts. 

 
Figure 3. The preparation step and its inputs and outputs 

Step 2 - The planning session 
The goal of the planning session is to establish what should be accomplished by the team for the 

upcoming three-week period. This is done by using the input resources: business information and 

backlog in four activities within the same meeting. The duration of the meeting is about two 

hours. 

 
Figure 4. The planning session and inputs and outputs 
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Define the backlog and tasks: A presentation of the backlog is made briefly. During the 

presentation there is a possibility to make additions if these for some reason have not been done 

during the preparation phase.  

Defining priority of the backlog: To ensure that the team is working with the most critical work 

tasks for the organization, a figure to describe the importance and impact is set for each work 

task. The scale used is 1, 3, 6 and 9, where 9 is regarded as the most important task, in terms of 

both time and criticality. The team jointly assigns a priority to each new work assignment. Work 

tasks with an assigned priority are also reviewed during the exercise. No exact method was 

applied, but the priorities were set as a discussion. 

Defining resource needs to accomplish tasks: Within this step the amount of time needed to 

complete each work task is defined. The method applied is planning poker (Mahnic & Hovelja, 

2012). A tailored card deck with pre-printed numbers (referred to as hours) is used, and each 

member gets a deck. The first activity is viewed, and the team members decide, based on the 

description, how much time the assignment needs and selects a card with the number showing 

their estimate. All team members show the cards at the same time. If there is little variation the 

average is selected, if the variation is high a discussion is held. During the discussion, the 

definition and the deliverables are improved, and a new round is performed with the deck. Most 

likely the variation is reduced, so the resource need can be set. The procedure is then repeated 

with the next assignment, until every task has a defined time.  

Distribution of assignments: The final step of the planning session is to distribute the work 

tasks in the team. The activities are assigned a team member one at a time according to priority, 

from high to low. The time for each task is deducted from the available time for the person 

assigned to the task. The procedure continues until the available time for each team member is 

zero. If competence issues are identified, an alternative balance is tested between the team 

members or the task is left unplanned. If there are priority nine activities left when all the time is 

used up, over-time or loan of resources from other departments will be discussed. If no solution 

is found, the issue is escalated to senior management. The sprint is then started as planned, but 

after discussion with senior management a short update meeting is held to make, if needed, 

changes to the plan. The planning session is then closed, and a team member updates the visual 

management board according to the plan and agreed tasks. 

Step 3 – Track and mitigate 
The third step is a meeting utilizing a whiteboard to visualize the management system. Every 

task planned within the sprint is visualized using a yellow post-it card. Each task is mapped 

according to the phases of the DMAIC process. A dot is placed in connection to the post-it to 

visualize if the task is on track, using green for ok, yellow for a small deviation and red for a 

major deviation. Each team member updates and moves the tasks according to the current status 

on the board. At the visual meeting the tasks are reviewed starting from the control phase 

moving backwards to define. Activities on-track are given little or no attention, and focus is on 

tasks with deviations. The team jointly discusses tasks with deviations and possible actions to 

mitigate problems.  
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Figure 5. The whiteboard used for visual management within the team 

Step 4 - Summarize and conclude 
The final step of the method is made after the three weeks. A meeting is combined with the 

planning session, making the first 20 minutes of the meeting the conclusion and summary phase. 

In this meeting all tasks are reviewed. A brief update is made for finalized tasks and for each 

activity that does not follow the plan. There is a short discussion with the purpose how to 

mitigate problems. Often problems are already known from the previous meetings at the visual 

management board. A short review of problems during the sprint is discussed and possible 

improvements or improvement areas are identified.  

Lean enabled by agility 
The methodology helps the team to structure their internal work. The method introduced a way 

to control the amount of ongoing activities (work in progress) and level the work between team 

members. Since there was a need to finalize one task to create “available capacity”, it created a 

pull system. The assignments were also better defined together with internal customers, 

improving the team in terms of working only with what the internal customer demands, thereby 

creating a pull system from the internal customer. The decreased amount of activities and 

increased finalization improved the ways of working in a continuous flow perspective. It reduced 

the number of times a task was put on hold due to other activities. The method in itself was also 

documented as a work standard, creating a starting point for improvement work. The agile 

perspective of flexibility was kept in the sense that new tasks were started and handled every 

three weeks, allowing new demands from the internal customer to be identified. 

 

A result directly derived from the research project was that the team, as one of the first within the 

company, was able to be certified according to the internal lean model. The company has defined 

a model consisting of three steps, where the team had already been certified according to step 

one. Six month after the completion of the project the team was certified according to step two of 

the internal model.  

Employee effects achieved by introducing the method  
The most significant change was that all the team members experienced that they had better 

information about the goal of the department and how the work contributed to the overall 

business objectives. 
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 “It helps me to better understand what is important and why” 

The priority for the tasks was established in the team during the planning session. If a team 

member did not understand the priorities, he/she asked and could get an explanation, often by the 

manager. It was seen as an enabler to improve motivation, since now the connection between 

each individual work and the company’s overall objectives become clearer. 

 “Now we only start as many tasks as we have resources to handle. This allows us to focus better 

and to finalize tasks”.  

The team experienced an increased level of closure of tasks as well as a reduction in the number 

of ongoing tasks. Since the team members also applied a principle that they should finish what 

they started, there emerged a control of the number of ongoing activities. It created a focus on 

the vital few actions simplifying the work situation for the team. It reduced the sensation of 

uneasiness in connection with activities not having been addressed or being forgotten. The 

finalization of tasks was also improved by the visual management meeting. 

 “Today the work task is much better defined in terms of what should be output when the task is 

closed”.  

An important finding was the lack of clear deliverables of assignments within the team prior to 

the change. The sprint planning session structure in itself did not change this perception, but 

three months into the study the poker planning and SMART methods were implemented to 

support the time estimate. The SMART method supported the team in describing the tasks 

clearly and in asking the internal customers what they actually needed. Previous discussions, 

whether a specific task was ready or not, were reduced, which created a more common view of 

the needed output in the team and together with the customers. It improved the discussion and 

the delegation processes between employee and manager, making the expectations clearer. The 

poker planning method supported this process, since if the task was not clearly identified the 

estimation of needed time had a high degree of variation. If this occurred, the task was updated 

to create a better description of the activity. The poker planning had also another contribution in 

the team.  

“After introducing the poker planning method, everybody is active in the planning session. 

Before it was just the one that had entered the activity” 

This method clearly increased the level of activity in the meeting and made everybody involved 

in the planning of the department. The activity level also helped to improve the communication 

in the team and share information on ongoing, planned and finalized work tasks. This was further 

enabled by the visual management used for tracking activities every week between planning 

sessions. In the visual management meeting there were also more possibilities to get help and to 

discuss what actions are needed if there is a problem with a specific task.  

“Since the work task is not assigned to a team member directly, there is more sharing of work 

assignments.”  

Before the implementation of the method tasks were assigned to the employee responsible for an 

area, overloading some, while others had a more balanced workload. The method imposes a 

more strict work standard and facilitates the sharing of tasks between areas of responsibilities.  

“I actually feel more stressed today than before. The method limits my own possibility to plan my 

work” 
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The major negative result was that part of the team felt an increased stress level, connected to the 

work environment. Two contributing factors were identified as possible reasons. The first factor 

was that within the sprint the time was already allocated for each task, as well as for support 

time, reducing the possibility for individuals to influence the work situation and creating a 

feeling of reduced control. The second factor was that the recurring planning within the short 

time window created a feeling of constant need to perform. Short periods of lower workloads, as 

could occur before, were removed by the new way of working.  

Conclusion & summary 
A method to structure the internal work was developed and implemented in a support team. It 

was derived from lean thinking and agile methods and contains four steps and short, time-boxed 

iterations to both create stability for the team and maintain flexibility. The method supported the 

team in the company’s lean ambition, improving several key areas connected to the lean concept. 

It created a pull system, enabled a levelled work flow and created a better continuous flow, while 

allowing flexibility by accepting new demands after every three-week cycle. The team was, as 

one of the first, certified in the second of three levels, according to the internal definition of lean, 

thus supporting the conclusion that agility can underpin lean ambitions within the support 

process of companies. 

 

In an employee perspective the majority of the effects identified were positive. The method 

created better defined work tasks and connected them to the overall goals and objectives, 

improving the motivation in the team. Important to note is that sharing of work tasks between 

team members increased. The reduction of ongoing tasks helped reduce pressure and the 

uneasiness about forgotten assignments. One possible reason for the positive effects is the high 

degree of participation of the team members in the implementation, which is consistent with 

previous research (Hasle et al., 2012; Parker, 2003).  

 

The negative effect of the method is an increased level of work-related stress. A possible reason 

for this may be the reduced possibility for team members to influence the work situation. Also 

the principle of constant delivery can influence the experienced stress level. The increase of 

work-related stress is consistent with research, connected with both the lean concept (Mehri, 

2006) and agile development (Whitworth & Biddle, 2007). A possible way forward is to try 

other tools and techniques as part of the method.  

 

The project suggests that a successful transition of lean into the office area of companies can be 

made and that an agile approach can be regarded as an enabler for lean. It appears that a lean 

approach can result in positive effects for the employees and their work environment. Ways to 

handle and mitigate the increased stress levels are however a must to create a good work 

environment. The increased levels of stress will otherwise counteract and blight the positive 

effects.  
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