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This thesis is set to answer following research questions: What are basic principles of both 

lean and agile methodologies? What are the different ways lean thinking can be applied to-

gether with agile methods to generate added value for organization? 

First on the literature review basic principles of both lean and agile are presented, different 

strategies to apply lean thinking to agile software development is examined and benefits to 

use both lean and agile together on digital transformations are described. After literature 

review, results of the interviews conducted on experienced professionals are analyzed to gain 

insight on what value these methods add to software development projects.  

Based on literature review and results of the interviews using both agile and lean together 

can bring multiple benefits to digitalization projects of an organization. Agile methodologies 

are great tools to develop new digital solutions for companies that are on their digital trans-

formation journey and to get the full potential of these digital technologies, companies 

should also incorporate lean into their strategic thinking. Lean can be utilized to support 

agile software development either directly on software development activities or wider at 

organizational level. There are multiple different strategies identified to apply lean thinking 

to agile software development. These highlight how lean principles can be used in different 

scopes to augment agile software development to focus more on generating customer value. 

Interviews conducted showed that these different strategies are applied to combine lean into 

agile software development. Results showed that greater benefits can be achieved when both 

methods are used together, but this can bring also challenges to project execution, if people 

working on these projects don’t have sufficient knowledge on both methods.  
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ART Agile Release Train 

IT Information Technology 
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1  Introduction 

1.1  Background 

Agile methods have been well established in software development at team level, but when 

agile is applied in enterprise scale it becomes apparent that these methods have limitations 

in large scale deployment. To address these limitations, lean methods can be utilized to sup-

port agile methods directly in software development and at wider organizational level. Lean 

thinking can be integrated into agile software development utilizing different strategies that 

can be implemented in different organizational scope. Lean can be implemented directly to 

software development activities or wider to include end-to-end processes across the whole 

organization. Customer value is core focus in lean thinking and integrating lean into agile 

methods enhance customer value creation in agile way of working as well.  

1.2  Objectives and constraints 

Objectives of this study are to examine how agile and lean methodologies can be used to-

gether to generate value in digital transformation. Study examines how agile methods are 

used in software development and how lean methods can be used to support value generation 

in digitalization projects. As both lean and agile are wide topics, this study focuses on use 

of these methods in software development and how they enhance customer value in digital 

transformation projects. 

1.3  Research methods and questions 

Study methods that are used to answer research questions are literature review and semi-

structured interviews (interview structure is shown in Appendix I). Literature review focuses 

on the use of lean and agile in software development projects and how these methods en-

hance customer value generation in digital transformation. Defining research questions 

clearly is important as these questions provide clear problem or target to what the study aims 

to answer (Lewis, et.al, 2016). This study aims to answer following research questions: 
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What are basic principles of both lean and agile methodologies? 

What are the different ways lean thinking can be applied together with agile methods to 

generate added value for organization? 

Empirical part of this study consists of semi-structured interviews. Interviews are done for 

people who have experience on working in projects that have utilized either one or both 

methods. Target of these interviews is to analyze what value do these methods add on the 

software development projects that they have been part of. 

1.4  Structure of the thesis 

This thesis examines in its literature review first the basic principles of agile methodology 

and how these are used in software development. Then basic principles of lean thinking are 

presented and how these principles are relevant to software development is examined. Fi-

nally different strategies of how lean can be implemented to support agile software develop-

ment are examined and how these strategies effect on customer value generation during dig-

ital transformation. 

The empirical part of this study includes semi-structured interview of experienced profes-

sionals, who work in information technology industry. Conclusions based on these inter-

views on what effects lean and agile methods have on business value generation in digital 

transformation and software development projects are presented in the final chapter. 
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2  Use of lean and agile in digital transformation 

Main principles of agile and lean methods are presented and different strategies to implement 

lean together with agile methods are examined. 

2.1  Definition of digital transformation 

Today’s fast-changing business environment drives companies to adopt and apply new dig-

ital technologies. These technologies lead to change in business models, processes and drive 

change in innovations and competitiveness (Annarelli et al, 2023 p.1-2). These technologies 

affect to the way customers connect with companies. Customers are increasingly more in 

control of what they want, when they want it and how it is delivered to them. This means 

also that customer demands are increasingly higher. Companies need to provide services that 

are tailored to customers while also being cost-effective, simple, instantaneous, and trans-

parent. Information technology or IT has become major channel of communication for how 

customer interact with company’s services (Medina, 2016). This change can be described as 

“digital transformation” also known as digitalization. Digitalization can be defined as “use 

of digital technologies to innovate a business model and provide new revenue streams and 

value-producing opportunities”. Successful adoption of digital transformation can bring 

many benefits to company. To be able to achieve these benefits companies need to be able 

to seize the initiative and to promote capabilities related to the digitalization projects. These 

capabilities span across operational and organizational levels of the business model. It can 

be argued that companies that can successfully maintain and develop their digital capabilities 

and resources are better equipped to handle digital transformation and to achieve competitive 

advantage in their market. (Annarelli et al, 2023 p.1-2)  

Digital capabilities can provide advantages such as higher reliability, efficiency and optimi-

zation. They also enable larger scope for new functionalities. These advantages increase 

customer value that company can deliver. Companies can develop digitalization capabilities 
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by focusing on formalized routines so that digital resources can be utilized effectively. 

(Annarelli et al, 2023 p.1-2)  

As digitalization drives companies to change how they do business. Lean and agile method-

ologies are utilized in digitalization projects to ensure success in digital transformation.  

2.2  Agile software development 

Being agile is increasingly popular across industries in any environment where companies 

need to reinvent them self to keep up with market changes (Baldissera et al, 2021). Agile is 

used widely especially in software development. Different agile methods are based on the 

agile manifesto created in year 2001. Most popular are scrum and extreme programming and 

they are usually used in mix and match approach, meaning these methods are not one-size-

fits all kind of methods (Flewelling, 2018 p.34). Agile manifesto has four key principles. 

Individuals and interactions over processes and tools, working software over comprehensive 

documentation, customer collaboration over contract negotiation and responding to change 

over following a plan (Baldissera et al, 2021). 

2.2.1  Scrum 

Scrum is team based agile methodology that shows clearly the flexible and agile way of 

working in agile software development. Scrum software development teams organize in 

three different roles: product owner, scrum master, development team. Each role has specific 

responsibilities. Product owner holds the vision for the product and is responsible of the 

budged. Sets priorities of the product backlog for the team to work on and makes the product 

backlog visible to all stakeholders. Scrum master couches the team on how to use scrum. 

Directs organization so that it gets best value from its interactions with the team. Organizes 

daily scrum and sprint plannings. Acts as a leader for the team and removes obstacles that 

hinder development team’s progress. Development team is self-organizing unit that works 

in iterations to complete work tasks. Team is cross-functional that have all the skills neces-

sary to do the job. Team size can’t be too large so that communication remains open and 

efficient. (Flewelling, 2018 p.38-41)  
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Scrum is based on product backlog, sprint backlog and increments of working software. 

Product backlogs consist of sets of requirements for the product. For example, in form of 

user stories that are managed by product owner. Sprint backlogs consist of requirements that 

are to be completed in specific sprint. Increments are kind of work packages that are com-

pleted in a sprint and that are in releasable condition. (Flewelling, 2018 p.41-44)  

In scrum, work progresses in iterations known as sprints. Sprints last from one week up to 

one month. Sprint start from sprint planning meeting where items are selected from priori-

tized product backlog to sprint backlog. Aim is to select features to be worked on so that 

those can be completed in a single sprint. As the sprint is in progress, development team 

meets in a daily scrum meeting where each team member answers in three simple questions 

shortly. What they have done since last meeting, what they will do next and is there anything 

that would prevent them to do their work. Worktable is updated also as necessary to show 

to-do, in progress and done items. These meetings should last max 15 minutes. (Flewelling, 

2018 p.44-45)  

Sprint review is held at the end of each sprint. Meeting includes the development team and 

all stakeholders. Work done for the software is presented and completed user stories are 

demonstrated. Aim for the sprint review is to inspect and if necessary, bring change to the 

business value delivered in that sprint. Development plan can be adapted based on the feed-

back gathered in the meeting. Sprint retrospective is held after sprint review, and it closes 

the current iteration. Here team can review its progress, what went well, what did not, where 

to improve and make changes based on the analysis. (Flewelling, 2018 p.45)  

2.2.2  Limitations of agile 

Agile and Lean are related. Agility can be seen as ability to change quickly and lean as the 

ability to be effective. Following this logic lean includes agile. Organization can be lean and 

therefore change quickly, but it’s not the same other way around. Organization can change 

quickly, but in ineffective way, wasting resources in the progress. As agile methods require 

always some form of uncertainty to work in iterations and to allow responding to changes 

quickly, this means that agile way of working don’t always provide clear direction to project 

work. Lean thinking however tells us to focus on value and it provides clear tools to identify 
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value creating steps. This gives clarity to which direction project should move and gives the 

understanding on how to get there efficiently. (Janes, Succi, 2014, p.125-126) 

 

2.3  Lean thinking 

Lean thinking has its root in Toyota Production System where it has spread worldwide. It 

aims to remove all waste from the organizations processes. Basically, all human activities 

that use up resources but do not create value for the customer is considered as a waste. These 

wastes can be categorized in to eight different kinds of waste. Lean thinking combats these 

different forms of waste by specifying value, lining up value-creating actions in best se-

quence and to perform these activities without interruptions whenever they are needed. Aim 

is to perform these actions more and more efficiently. This way by doing more with less can 

organizations improve their efficiency and provide more value to customers. Lean thinking 

can also make work more satisfying. It does this by providing clear feedback on efforts to 

transform waste into value. (Womac, 2010 p.10-11)  

2.3.1  Specifying value  

One of the most important things in lean thinking is specifying value. Value is defined by 

the end customer and it is defined always for one specific product or service at a time. As-

pects like which are the specific capabilities and prices are developed while maintaining 

dialogue with a customer. This requires companies to look past current technologies and 

assets in order to rethink organizations business and product lines together with dedicated 

project teams. It is critically important to have a clear view of the value creation and as such 

it is critical part of company’s strategic process. (Womac, 2010) In lean terms this strategic 

process of clear understanding of customer value and how these initiatives reflect on strategy 

development is known as Hosrin Kanri (Picchi et al. 2018). Specifying value is important 

first step in implementing lean thinking to organization. (Womac, 2010 p.12-14)  
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2.3.2  Mapping value stream  

Value stream includes all the specific actions of three essential management tasks. Problem 

solving task of detailed design, engineering, and production. Information management task 

from ordering to scheduling and delivery. Physical transformation task from raw materials 

to finished product. These task aspects are critical in order to launch a product or service. 

Defining this value stream for each product or service is the next step in applying lean think-

ing. In value stream, there are always three different kinds of actions found. Steps that create 

value, steps that don’t create value, but are unavoidable and steps that don’t create value and 

can be immediately eliminated. Value streams also extend beyond single organization. When 

examining value stream covering multiple entities it is required for different parties involved 

to enter into voluntary alliance in order to examine every value creating step that last at least 

as long as does the product. This alliance can go on decades depending on product or less 

than a year like it might be the case in a software for a specific application. (Womac, 2010 

p.12-14) 

2.3.3  Establishing flow  

When value has been specified, value streams mapped, and wasteful steps eliminated it is 

time to make the value creating steps flow. Traditional approach has been the batch and 

queue mode where activities are performed in patches and then passed on from one depart-

ment to another in the name of efficiency and easy management. This “common sense” illu-

sion where it would be more efficient to work with patches rather than work with continuous 

flow from start to finish is something that organization need to really focus on, because when 

focused on one product at a time with continuous flow you can improve both efficiency and 

accuracy. When organizations focus will be on the product and its need, rather than organi-

zation itself or the equipment it uses, activities that are needed to design, order and provide 

product will be done in continuous flow. (Womac, 2010 p.14-15)  
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2.3.4  Using pull rather than push  

As continuous flow has been established then it is time to let the customer pull the product 

when it is needed instead of pushing the product to customer especially when it is not wanted. 

Successfully established flow should mean that organizations product design time, order 

taking time and throughput time especially for conventional products are reduced signifi-

cantly. Therefore, it is possible to respond to sifting demands immediately as lean system 

can make any product currently in production. Ability to design and make just what the 

customer needs and just when customer wants it means that organization can let the customer 

pull products from them. This mean that companies don’t need to push their products to 

customer and therefore avoid inventory build-up when products are not wanted. (Womac, 

2010 p.16-17) 

2.3.5  Aim to perfection  

After organization has successfully specified value of its products, identified value streams, 

achieved continuous flow in its value creating steps and finally let the customers pull value 

from the whole enterprise it is time for the fifth core principle of lean thinking. It is time to 

strive to perfection. Four previously described steps support this. When aiming to get the 

value to flow faster it exposes new wastes in value streams. When products are pulled 

through the system new obstructions of the flow are always found. Dedicated product teams 

that work with and maintain direct communication with customers are able to specify value 

more accurately as well as find new ways to improve pull and flow of products. Important 

aspect of lean system is transparency. Every stakeholder should be able to see everything 

and this way making it easy to find better ways of creating value. Also, employees get almost 

instant positive feedback for doing improvements while aiming for perfection. (Womac, 

2010 p.16-18). This results to never ending continuous improvement cycle or in lean terms 

kaizen, meaning continuous improvement in small steps. 
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2.3.6  Importance of people in lean thinking  

Creating culture of continuous improvement where every employee is responsible to find 

new ways to improve flow of the value, identify root causes for problems and this way to 

continuously improve their own work is not self-evident. Creating this kind of culture to lean 

organization is the responsibility of people-centered leaders. In Toyota, where lean thinking 

originates, there is a saying: “We make things through making people.” This is part of Toyo-

tas people-centered leadership, and it means that by supporting others to learn and grow, you 

help them to learn how to solve problems (in this case the lean way), think more deeply and 

to achieve their goals. These are vital efforts in service of making good products or services. 

It is people-centered leaders’ responsibility to lead the way of lean transformation. Important 

is to set direction, communicate purpose and to create conditions for people to succeed. By 

helping others to learn the lean way of doing things and solve problems correctly, lean leader 

can create the culture needed for continuous improvement. (Andersson, 2020) 

2.3.7  Using “pull” in software development 

There are two different approaches to utilizing pull (one of core principles of lean) in soft-

ware development activities. “Requirements first” and “top-down approach”. 

Requirements first: Collecting requirements are part of basically all software development 

approaches. Requirements are collected either upfront or iteratively as development pro-

gresses until all requirements are implemented. Both approaches are “pushing” requirements 

to development process. These requirements consider technological possibilities and cost of 

technological solution in solving a business problem. If creators lack this knowledge, it can 

lead to large number of change requests during and after development. (Janes, Succi, 2014, 

p.62-63) This leads to increased costs on multiple areas: 

• Requirements do not optimally fulfill business objectives. 

• Requirements change because old requirements do not contribute into achieving 

business objectives. 

• Implementation of requirements cost more than other options that have same results.  
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• Requirement that would help in achieving business objectives are not implemented 

even though they would not be costly to implement.  

“Pull” approach can be achieved by identifying goals collaboratively before creating require-

ments. Kind of pulling requirements and stakeholder priorities from the stakeholders them-

self. When goals are clear, technical issues can be clarified earlier and improvement ideas to 

achieving these goals can be presented earlier as well. Business side can be informed on the 

different costs of possible alternatives to enable prioritization of these goals and to generate 

technical requirements to fulfill the overall goals. The outcome of this approach is that re-

quirements are not redefined to fit the implementation, but implementation actually repre-

sents requirements as those are created from business objectives and goals which take into 

account capabilities of the technical platform resulting to optimal solution that corresponds 

to the current situation. (Janes, Succi, 2014, p.62-63) 

 

Figure 1. Pull approach of software development. 

Top-down development: In bottom-up development, development begins with building 

blocks that will be used to create parts that end-customer requires, but when developing top-

down, design begins with determining overall functions performed by the software in what 

order and in under what conditions. Next step is creating top-level computer program which 
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contains all the logic that controls sequencing between functions and creating dummy pro-

grams for the functions. In the following steps dummy programs are fleshed out into lower 

levels of control logic. Bottom-up approach is seen as easier as it is less complex to design, 

implement and to test single building block and then continue to next part of the code. How-

ever, this introduces risks of cost increases when chancing requirements cause changes on 

high-level control and data structures which are usually costly to maintain when already 

build. Also, when using bottom-up approach it is difficult to assess how much customer 

value does single development activity produce. (Janes, Succi, 2014, p.64) 

Introducing pull approach is achieved utilizing top-down development and introducing pull 

element to it, such as test-driven development. In test-driven development test cases are cre-

ated before defining goals for the development step. Test cases are based on business objec-

tives and minimum amount of code is “pulled” to fulfill described needed capability of the 

test case. Test-driven development follows four steps of activities. (Janes, Succi, 2014, p.64) 

1. Test case is created with desired functionality as code for them would be already 

there. 

2. The initial test case fails, but it shows the expected outcome of the new capability. 

3. Next step is to pass the test, by implementing the necessary code. 

4. Improving of the design under existing functionality. Pick the next requirement (go 

back to step 1) 

2.4  Different strategies for applying lean to agile software development. 

Lean can be applied to agile software development in different ways. Cawley et al. identified 

in their study that these can be grouped in four different types. These highlight how lean 

principles can be used in different scopes to augment agile software development to focus 

more on generating customer value.  

• Non-purposeful combination of agile and lean in software development processes. 

• Purposeful application of lean approaches in agile software development. 

• Lean approaches are applied to the business areas related to software development. 
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• Lean approaches are applied to software development processes directly. 

2.4.1  Non-purposeful combination of agile & lean in development processes. 

In non-purposeful application of lean in agile software development, organization might not 

be aware of lean methodology or people working there might have so strong cultural back-

ground in lean way of doing things that lean practices are applied naturally to organizations 

way of working. It can also be that lean is not distinguished from agile and so simply seen 

as part of agile methods. (Cawley et al, 2012 p.1291-1292) 

2.4.2  Purposeful application of lean in agile software development. 

Organization can also seek purposeful application of lean approaches in agile software de-

velopment. As agile methodologies focus heavily on team level activities, lean is applied 

more widely on different organization levels and processes. Used as broader lean initiative, 

lean methods can improve communication between different departments and help manage-

ment to better support agile and lean way of working. Organization managers play key role 

in applying lean into whole organization and ensuring lean becomes permanent way of work-

ing. Creating this kind of learning organization requires organization to focus on its people 

and enabling their development. (Cawley et al, 2012 p.1295-1296) 

As previously described lean methodology’s core principles focus on customer value crea-

tion. Lean can be used to define how customer value is created through organization. Iden-

tifying these value creating steps using value stream mapping helps organizations to focus 

on developing software that supports business value creation and this way also organizations 

strategy. Lean and system thinking are used to analyze customers’ business processes to 

better understand what are the relevant features that should be developed so that software 

can deliver optimal value to customers. Software development projects should also support 

organizations strategy. Lean principles such as eliminating waste, value stream mapping and 

establishing flow, help organizations to better understand what features really deliver value 

to its customers. Development team that uses agile methods can then build software that 

supports this customer value creation, starting all the way from strategy and ending up to 

operational level. Organizations agile teams can also utilize lean to interact and improve 
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communication between different business areas that are not regularly directly involved with 

software development. (Cawley et al, 2012 .1295-1296) 

2.4.3  Lean methods applied to software development related areas.  

Lean is used also to help organizations to adopt agile methods either before or during agile 

transition initiatives. Lean can be used to evaluate and streamline current processes to en-

hance business value creation in the organization. Lean methods such as value stream map-

ping and root-cause analysis can be used to achieve this. Focusing on processes before tran-

sitioning to agile way of working can help to smooth the transition. As lean focuses to both 

processes and people, lean methods encourage employees to learn and develop new skills on 

problem solving. This can help to accelerate adoption of agile methods. Utilizing multiple 

different lean methods, such as defining value and making value flow, help different depart-

ments and management to better understands the benefits and objectives of transitioning to 

agile way of working. (Cawley et al, 2012 p.1292-1293) 

2.4.4  Lean methods applied directly to software development activities. 

Lean can be used directly as part of agile practices during software development. Limiting 

the work in progress by reducing patch sizes in agile workflow, eliminating waste in pro-

cesses and doing kaizen activities to continuously improve workflows are lean methods that 

help to improve efficiency directly on agile software development. These methods can help 

especially large and geographically distributed agile teams, because lean focuses on end-to-

end processes, which in turn helps identifying/removing bottlenecks and introducing contin-

uous improvement to the workflow. Eliminating waste is one of core principles of lean (Caw-

ley et al, 2012). It can be used on company-wide processes as well as directly on software 

development processes. Eliminating non-value creating activities helps to simplify software 

delivery processes, which in turn allow more time to be spend on those activities that do 

generate business value. Focusing on mapping the value generating activities and eliminat-

ing waste helps to improve delivered quality by focusing on customers prioritized needs. 

Kanban is another widely used lean method to improve agile software development.  Its 

effective use helps to limit the work in progress (WIP), makes the work visible and improves 
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the flow of value. As a result, understanding and cooperation between developers can im-

prove greatly. It also enables measurement of changes made to processes. (Cawley et al, 

2012 p.1292-1295) 

Lean methods also help to reduce technical debt, which can be major issue for many agile 

teams. This usually accumulates as the project iterations progress. Technical debt can be 

countered by visualizing it, which encourages discussion and conversation of the topic. Dif-

ferent lean root cause analysis techniques can then be used to find underlying problem that 

needs to be addressed to avoid technical debt build up. (Cawley et al, 2012 p.1292-1295) 

Continuous improvement is at the center of implementing lean directly on software devel-

opment processes. As those who do the work, are usually the best qualified to improve it, 

lean methods are built to make employees take responsibility of solving their problems and 

to ensure management is there to support it. Agile methods do encourage to implement con-

tinuous improvement but lack the tools of how to do so. Lean on the other hand provides 

clear direction on how to enable continuous improvement. Eliminating waste, focusing on 

flow, utilizing Kanban, value stream mapping and root cause analysis can all be used to 

continuously enhance agile processes. (Cawley et al, 2012 p.1292-1295) 

2.5  Lean-agile in digital transformation 

Agile methodologies are great way to develop new digital solutions for companies that are 

on their digital transformation journey, but to get the full potential of these digital technolo-

gies’ companies should also incorporate lean into their strategic thinking. This is because 

lean thinking helps to focus on value adding activities and to eliminate waste. Digitalization 

projects that are disconnected from customer value adding activities and that lack clear pur-

pose usually fail to achieve full potential. As we look back on the basic principles of lean, 

everything that requires effort should begin with strategic definition of what value does it 

offer to customer. Organization may utilize agile way of working successfully, but if they 

lack clear enterprise-wide objectives, goals that are set, may end up being quite generic in 

scope and thus result in isolated digital tools that are developed. As digital transformations 

definition aligns closely with lean thinking, companies should integrate digital transfor-

mation with lean transformation as both should be oriented for creating value for customers. 

(Picchi et al. 2018) 
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For this integration there are five essential steps that can be followed. First start with clear 

purpose. Lean thinking helps to understand where customer value comes from and define 

objectives according to that value. This way use of new technologies, processes and products 

are defined by clear goals. Secondly understand your customer’s needs. This is supported by 

lean thinking as well as agile software development. New technology opportunities can be 

used to generate large amounts of information about customer preferences, usage patterns 

and habits as well as needs. Closer communication with customer results in faster learning 

cycles as customer value is defined more accurately and development teams are able to react 

to changing customer requirements faster. (Picchi et al. 2018) 

Thirdly redesign complete value streams. The convergence of different technologies, such 

as smart factory and IoT, enable more applications in multiple new areas of business which 

generate greater flexibility and efficiency. These can be used for example in redesign of 

programming and information flows, automated or robotized equipment and real time man-

agement of material flows. To avoid initiatives that are done in isolation and the kind of 

automating waste that these initiatives create, value stream mapping tools that are part of 

lean thinking should be used. (Picchi et al. 2018) Here again utilizing lean alongside agile 

software development helps to expand focus from just developing new digital tools with 

close communication with client to connecting whole digitalization project to the complete 

customer value flow. This ensures that digital transformation enhances organization’s ability 

to operate in more flexible way and respond more flexibly to customer demands.  

Fourth step is to transform the whole organization. As already seen digital transformation 

can’t be limited to just specific departments or areas within a company. Digital transfor-

mation efforts should include whole organization. This usually requires changes in culture, 

leadership style and the way people are supported to learn and develop. As these are all part 

of basic principles of lean thinking, fifth and last step is to integrate digital transformation 

into lean transformation. Digital transformation objectives like customer value, waste elim-

ination, flexibility, and agility are based or support basic lean principles. Successful digital 

transformation is also dependent of focuses of lean transformation aspects such as value 

flow, people capabilities and people-centered leadership. (Picchi et al. 2018)  
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2.6  Scaled agile framework SAFe 

SAFe is one of the frameworks for enterprises to follow when seeking to implement lean 

and agile way of working through out whole organization. These kinds of frameworks help 

to focus on the key areas needed to successfully transform into new way of working as these 

frameworks are based on basic principles of both agile and lean while utilizing the strengths 

of both methodologies. 

2.6.1  SAFe principles 

With SAFe larger organizations can leverage the benefits of Scrum and Kanban more scal-

able way. It guides large organizations to manage projects more agile way while still includ-

ing different stakeholders in the development to get faster feedback loops. This leads to in-

creased productivity and improving work quality and job satisfaction. (Moira. 2021 p.1) 

SAFe is based on ten fundamental Lean and Agile principles, which guide the roles and 

practices in SAFe and summarize the underlying logic. (Block. 2023 p. 60) 

First of these principles is to “Take economic view”: To be able to deliver best value and 

quality to customer in shortest sustainable lead time, it is required to understand economics 

of building systems. Lean-agile practices of deliver incrementally early and often enable 

value to be generated earlier compared to standard waterfall method. They also enable faster 

feedback from customer. This principle also requires applying comprehensive economic 

framework which means considering the realities of financial objectives and resources avail-

able in decision making process (Knaster R. 2020 p.38-39). This involves balancing trade-

offs between risk, cost of delay, and various costs such as manufacturing, operational, and 

development expenses. Each development value stream must work within an approved 

budget and adhere to guardrails that enable decentralized decision-making while maintaining 

alignment with broader economic goals (Scaled agile inc. 2023). Ignoring economic frame-

work exposes project to generating technical depth, rework and therefore waste. (Knaster R. 

2020 p.38-39) 
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Figure 2. Value generation 

Second principle is to “Apply System Thinking”: Solving challenges in the workplace and 

marketplace requires recognizing the system in which workers and users operate. Improving 

such large systems requires that everyone understand the main aim of the system. SAFe 

applies system thinking to the solution being developed and to the organization that is build-

ing it. Managing software solution as a system optimizes value flow through different system 

components and managing enterprise as a system prevents optimizing only locally and not 

focusing on areas where there is greatest potential of value generation. Finally optimizing 

value streams of these systems enable better value creation in the organization. (Knaster R. 

2020 p.39-41) These systems consist of many interconnected components, and optimizing 

individual components does not optimize the entire system. Improvement requires that eve-

ryone understands the system's larger aim. (Scaled agile inc. 2023) 

 

Figure 3. Primary aspects of system thinking. 

1. Solution itself is a 
system

2. Enterprice building 
the system is a 

system too.

3. Understand these 
systems and optimize 
the full value stream.
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Third principle: Assume variability, preserve options. Focusing into single design-and-re-

quirements option early in development process, can lead to problems later if wrong choices 

were made. That is why by this principle multiple options should be considered at the start 

and when design becomes more detailed weaker options are eliminated. This leads to one 

final design based on the knowledge gathered.  Using this approach better design and eco-

nomic outcomes can be achieved. (Knaster R. 2020 p.41-42) 

Fourth principle: Build incrementally with fast integrated learning cycles. Work sprints used 

in agile are good demonstration of this principle. These sprints create integration points be-

tween each sprint where results of each sprint can be evaluated. Integration points enable 

solution to evolve in the right direction (Knaster R. 2020 p.42-43). Developing solutions 

incrementally through short iterations enables quicker customer feedback and reduces risk. 

Each increment builds on the previous one, with some serving as prototypes for market test-

ing, others becoming minimum viable products (MVPs), and still others adding valuable 

new functionality (Scaled agile inc. 2023). Integration points also reinforce lean method of 

continuous learning in the form of PDCA-cycle (Plant-Do-Check-Act). (Knaster R. 2020 

p.42-43) 

Fifth principle: Base milestones on objective evaluation of working systems. Business own-

ers, developers, and customers share the responsibility of ensuring that investments in new 

solutions deliver economic benefits. In Lean-Agile development, integration points serve as 

objective milestones throughout the development lifecycle. These evaluations provide the 

necessary financial, technical, and functional governance to ensure that ongoing investments 

yield appropriate returns. (Scaled agile inc. 2023) 

Sixth principle: Visualize and limit WIP, reduce batch sizes, and manage queue lengths. 

These are core lean methods to archive sustainable lead time. Achieving continuous state of 

flow is the target of every lean enterprise. Visualizing and limiting work in progress helps 

to avoid overloading development teams. Overload and high utilization can result to inability 

to respond to change, burnouts, and late product launches, which in turn lead to poor eco-

nomic outcomes and reduced profits. Reducing patch sizes lead to faster learning and value 

delivery. Improving economics of smaller batches and improving efficiency involves utiliz-

ing better infrastructure and test automation. Practices such as continuous integration, test-

driven development and DevOps are usually used in such cases. Long queues lead to longer 

cycle times, increased risks, increased variability, and lower motivation. This is why 
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reducing queues is important. Reducing queues helps to reduce waste, decrease delays, and 

increase quality and work outcomes. (Knaster R. 2020 p.44-45) 

Seventh principle: Apply Cadence, synchronize with cross-domain planning. Agile devel-

opment works great when there is some amount of uncertainty. It gives room to pursue in-

novation and react to developments while ensuring that business goals are still met. Applying 

cadence mean to make routine out of everything that can be. This way teams can focus on 

parts that are variable in solution development. Cadence-based planning helps to reduce ac-

cumulated deviation from the original plan in each increment of work. Synchronized cross-

domain planning (PI=program increment planning) allows multiple solution perspectives to 

be resolved and integrated at the same time. PI-planning is essential for implementing SAFe. 

It sets milestones for assessing the solution at its current state, realigns all stakeholders for 

shared vision and helps teams to plan and commit to the next PI. For large scale systems 

development, these help to reduce excess uncertainty and manage variability in the solution 

development. (Knaster R. 2020 p45-47) 

Principle eight: Unlock the intrinsic motivation of knowledge workers. Lean-Agile leaders 

recognize that ideation, innovation, and employee engagement are not typically driven by 

individual incentive compensation, which can foster internal competition and hinder coop-

eration (Scaled agile inc. 2023). Managing and coordinating technical work of large number 

of people who know more about the system is nearly impossible task. Therefore, focus 

should be on motivating these people to do their best. System thinking enables people to see 

the whole picture, communicate functional boundaries and to make decisions that take ac-

count the economic realities of the project. Deep workplace engagement can be achieved by 

understanding effects of autonomy (desire to self-direct when doing knowledge work), mas-

tery (need for people to grow their careers and acquire new skills) and purpose (need to make 

connection between workers daily activities and how they contribute to organizations stra-

tegic goals and objectives). These are essential for lean-agile leaders to understand when 

creating environment for continuous learning and to motivate knowledge workers to deliver 

value for the customer. (Knaster R. 2020 p47-49) 

Principle nine: Decentralize decision-making. This is essential requirement for delivering 

value in the shortest sustainable lead time. Waste in the form of delay is introduced every 

time when decision is escalated to higher levels of authority. As knowledge workers are best 

suited to make decisions about how they perform their work, this should be utilized as much 
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as possible. Decisions that are frequent, time critical and require local information should be 

decentralized. However, some decisions do require centralization. Decision which are infre-

quent, have long lasting effects and provide large economic benefits should be escalated to 

required levels of authority to ensure that correct action is taken. (Knaster R. 2020 p.48-49) 

Since both types of decisions are necessary, establishing a reliable decision-making frame-

work is crucial for empowering employees and ensuring a swift flow of value. (Scaled agile 

inc. 2023) 

Principle ten: Organize around value. Many enterprises are still structured around principles 

from the last century, focusing on functional expertise for efficiency. However, in the digital 

age, the key competitive advantage is an organization’s ability to swiftly respond to customer 

needs with innovative solutions. (Scaled agile inc. 2023) As digitalization drives the need 

for companies to be able to respond faster to changing customer demands, it is increasingly 

important for organizations to understand the flow of value and organize around it. This way 

value can then be delivered to customers in shortest sustainable lead time. SAFe utilizes lean 

thinking’s value streams together with enterprises portfolios to deliver more aligned value 

together with multiple agile teams. Organizing portfolios around value streams provides ben-

efits such as, faster learning, shorter time to market, higher quality and productivity and 

leaner budgeting processes. Value stream mapping also helps to identify waste and bottle-

necks of processes. Value streams are realized by forming agile release train (ART).  

(Knaster R. 2020 p.49-51) The ART is a central component in the SAFe model and repre-

sents a mechanism that is the responsibility of a permanently defined group. (Block. 2023) 

These consist of multiple cross-functional agile teams that can define, build, test and if nec-

essary, deploy different building blocks that generate value. This minimizes need of handoffs 

and other dependencies. Multiple ARTs can form larger “solution trains” depending how 

large system in development is. (Knaster R. 2020 p.49-51) 

These ten lean-agile principles support faster value generation and provide core information 

about the way of working and economic values to everyone part of the framework. Applying 

SAFe successfully requires deep understanding of the agile-lean methods. Leadership has 

an essential role in creating right culture and knowledge to implement SAFe and to achieve 

its benefits. (Knaster R. 2020 p.51) 
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2.6.2  Core competencies 

Seven core competencies of SAFe support each other and add to organizations ability to 

achieve business agility. First core competence is lean-agile leadership. Lean-agile leaders 

are responsible in creating environment needed for continuous improvement and fostering 

competencies that create business agility. These leaders need to understand deeply lean-agile 

principles and practices to be able to lead by example and support and empower individuals 

and teams to their highest potential. By creating the right environment, lean-agile leaders are 

actively engaging in the transformation. Encouraging growth mindset, leading by example, 

and leading the change are three pillars of lean-agile leaders. (Knaster R. 2020 p.54-59) 

Organizations can cultivate Lean-Agile Leadership by developing leaders across three key 

dimensions (Scaled agile inc. 2022): 

• Mindset, Values, and Principles: Leaders should integrate Lean-Agile principles into 

their daily beliefs and actions, setting a standard for the organization. 

• Leading by Example: Leaders must demonstrate the desired behaviors, inspiring oth-

ers to follow and incorporate these practices into their work. 

• Leading Change: Leaders are responsible for driving the transformation, creating the 

right environment, and equipping people with the necessary resources to achieve the 

organization's goals. 

Second core competence is team and technical agility. This includes critical skills that high 

performing agile team and team of agile teams use to generate value for their customers 

(Knaster R. 2020 p 60-68). This competency has three key dimensions: agile teams, build-

in quality and team of agile teams (Scaled agile inc. 2022). In today’s digital economy, or-

ganization’s ability to succeed depends on its teams to deliver value quickly and innovate 

solutions that respond to changing customer needs. Single agile team can deliver value and 

respond to changes quickly, but large solutions covering enterprise scale require more than 

one agile team. Therefore, agile teams operate in ARTs. These agile release trains can de-

velop and support one or more solutions. ARTs align agile teams to same business and tech-

nology mission. These organize around value streams and build value for the end customer, 

creating leaner organization where traditional daily task and project management is not re-

quired. All agile teams apply same iteration cadence and duration in order to synchronize 



27 

their work. This builds cross-functional organization that is able to optimize value flow from 

deployment to release and into operations. (Knaster R. 2020 p.60-68) 

Third core competence is agile product delivery. Business agility requires enterprises to 

quickly enhance their capability to deliver innovative products and services. To achieve this, 

they must balance execution with a strong customer focus, ensuring the right solutions are 

delivered to the right customers at the right time, which supports sustained market leadership 

(Scaled agile inc. 2022). This is customer centered approach to continuously define, build, 

and release valuable products and services to customers and users. Agile product delivery 

has three dimensions: customer centricity and design thinking, develop on cadence and re-

lease on demand, DevOps and the continuous delivery pipeline. Customer centricity focuses 

on the customer in every decision and design thinking ensures solution is desirable, feasible, 

viable and sustainable. Variability is always present in product development and to help to 

manage this developing on cadence is used. When release is kept apart from development 

cadence customer can get what they need, when they need it. DevOps and continuous deliv-

ery pipeline ensure that value can be released to customers either in increments or all at once 

when customers and market demands it. (Knaster R. 2020 p.69-88) 

Fourth core competence is enterprise solution delivery. Building and evolving large enter-

prise solutions is a complex task requiring the efforts of hundreds or thousands of engineers. 

These systems, which evolve over time, need continuous upgrades, security patches, and 

enhancements, making them "living systems" that are never truly finished. The enterprise 

solution delivery competency involves applying Lean-Agile principles to the specification, 

development, deployment, operation, and evolution of these complex systems. It encom-

passes three key dimensions: 

• Lean Systems Engineering: Integrates Lean-Agile practices to coordinate all activi-

ties necessary for the lifecycle of these systems, from specification to decommission-

ing. 

• Coordinating Trains and Suppliers: Aligns extended value streams with a shared 

business and technology mission using coordinated visions, backlogs, roadmaps, and 

synchronization points. 

• Continually Evolve Live Systems: Ensures that the development pipeline and large 

systems can continuously deliver value both during and after deployment. 
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These dimensions help manage the ongoing complexity of large-scale enterprise solutions. 

(Scaled agile inc. 2022).  

Lean systems and solution engineering applies lean-agile practices to align and coordinate 

all activities that are necessary to specify, build, deploy and operate these large systems. By 

coordinating ATRs and suppliers’ enterprise solution delivery helps to manage and align 

complex value stream network that is needed to build large systems according to shared 

business and technology vision. It does this by managing the vision, backlogs and roadmaps 

using common PIs and other synchronization points. Continually evolving live systems en-

sures that system can continuously deliver present value and evolve to produce value needed 

in the future. (Knaster R. 2020 p. 89-102) 

Fifth core competence is lean portfolio management. LPM aligns strategy and execution. It 

uses lean and system thinking in three dimensions (Scaled agile inc. 2022):  

• Strategy and investment funding 

• Agile portfolio operations 

• Lean governance 

Strategy and investment funding makes sure that portfolio is aligned and funded so that so-

lution can be created and maintained to meet business targets. Agile portfolio management 

is used to coordinate decentralized program execution and bolster operational excellence. 

Lean governance manages spending, audit and compliance, forecasts expenses and executes 

measurements. These portfolios exist within the context of the enterprise. SAFe portfolio 

contains several development value streams for clearly defined part of the enterprise. Devel-

opment value stream deliver one or multiple solutions which help enterprise to meet its busi-

ness goals. Solutions can be for customer or internal operational value streams. (Knaster R. 

2020 p.103-117) 

Sixth core competence is organizational agility. To thrive in rapidly changing markets, en-

terprises must be highly flexible and adaptable, which traditional hierarchical systems strug-

gle to achieve. SAFe addresses this need through Organizational Agility, expressed in three 

key dimensions: 
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• Lean-Thinking People and Agile Teams: Ensures that everyone involved in deliver-

ing solutions is trained in Lean and Agile methods and embodies these principles in 

their work. 

• Strategy Agility: Enables the organization to sense market changes and continuously 

adapt its strategy accordingly. 

• Lean Business Operations: Applies Lean principles to map, understand, and contin-

uously improve the business processes supporting the organization's products and 

services. 

These dimensions help enterprises remain agile and responsive in dynamic environments. 

(Scaled agile inc. 2022) 

Seventh core competency is continuous learning culture. This focuses on fostering values 

and practices that drive ongoing growth in knowledge, competence, performance, and inno-

vation. It is expressed in three dimensions: 

• Learning Organization: Encourages continuous learning and growth at every level to 

help the organization adapt to constant change. 

• Relentless Improvement: Promotes continuous enhancement of solutions, products, 

and processes throughout the enterprise. 

• Innovation Culture: Empowers employees to explore and implement creative ideas, 

ensuring future value delivery. 

These dimensions support a culture of continuous learning and adaptation (Scaled agile inc. 

2022). 

2.6.3  Implementing SAFe 

The Scaled Agile Framework (SAFe) is designed to integrate Agile and Lean principles at 

the enterprise level. The framework is divided into three levels: Team, Program, and Portfo-

lio. (Turentken et all. 2017) 
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• Team Level: Agile teams define, build, and test software in fixed-length iterations 

and releases. This level blends Scrum project management practices and XP tech-

nical practices, emphasizing user stories, sprint planning, daily stand-ups, and retro-

spectives. 

• Program Level: Focuses on scaling Agile teams to optimize value delivery, aligning 

teams with strategic visions and roadmaps. The key concept here is the Agile Release 

Train, which provides cadence and synchronization, producing releases at fixed in-

tervals (typically 60–120 days). A system team supports continuous integration and 

end-to-end testing. 

• Portfolio Level: Aligns programs with the enterprise's business strategy through 

value streams, balancing goals such as maximizing financial value, linking portfolios 

to strategy, ensuring feasibility, and managing business and architectural epics. 

Since its introduction in 2011, companies adopting SAFe have reported improvements such 

as faster time to market, reduced defects, better customer alignment, and increased produc-

tivity. However, challenges remain, including staying releasable throughout development, 

defining requirements at the right level of detail, and managing geographically distributed 

teams, which tend to have lower productivity due to alignment issues. Proper preparation 

and facilitation of program events are crucial for successful implementation. (Turentken et 

all. 2017) 

Implementation roadmap for SAFe consist of 12 different steps. Significant change like im-

plementing SAFe to organization requires sufficient rationale and urgency. Powerful guiding 

coalition is a must to get started on implementing SAFe. First four steps of implementation 

roadmap focus on establishing this guiding coalition. Step one is for organization to reach 

tipping point of accepting the change instead of resisting it. Here sense of urgency to change 

is one of the most common catalysts for it. When company is failing to compete and peoples’ 

jobs are at stake, this thrives sense of urgency for mandatory change. If this catalyst is miss-

ing, then proactive leadership is needed for reaching this tipping point. This creates usually 

additional challenges as it’s not as obvious for people to see why the change is needed. Both 

of these catalysts can be in effect as well. This can lead to fast implementation of SAFe and 

rapid turnaround to the better business result for the company. (Knaster R. 2020 p.139-141) 
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Second step is to train lean-agile change agents. These advocates to lean-agile methodology 

are needed to scale lean-agile practices through the whole organization by training people 

who do the work. They can be sourced from both inside and outside of the organization. 

(Knaster R. 2020 p.143-144) 

Step three is to train executives, managers, and leaders. Some are required to provide spon-

sorship, while others are required to manage people who are implementing SAFe or then are 

directly involved in ARTs themselves. Each of these positions require skills and knowledge 

of lean-agile in order to lead the implementation by example. Training for these positions 

can be either focused on leading SAFe by understanding lean-agile mindset, practices and 

principles or focused on SAFe lean portfolio management by understanding enterprise scale 

lean portfolio management, which can lead to better support for transformation. (Knaster R. 

2020 p.143-144) 

Step four is to create lean-agile center of excellence (LACE). As leaders and change agents 

are trained, they can start to build vision for the change in their organization. This vision 

contains purpose, motivation and alignment for organization SAFe implementation.  LACE 

forms a mission statement in order to align itself to a common mission. It serves as center 

for knowledge and transformational activities. (Knaster R. 2020 p.144-147) 

Step five is to identify value streams and agile release trains (Knaster R. 2020 p.148-150). 

Value streams are ongoing sequences of steps for defining, developing, and deploying sys-

tems, designed to consistently deliver value to the business or customer. (Turetken et all. 

2017) As sense of urgency is established and powerful driving force in form of lean-agile 

coalition has been setup, SAFe implementation can be started by identifying value streams 

and organizing agile release trains around them. One effective way to start this process is to 

identify operational value streams first and determine what development value streams are 

needed to support those. (Knaster R. 2020 p.148-150)  
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Figure 4. Process for identifying development value streams 

Effective agile release trains typically have the following characteristics: a size of 50 to 125 

people, a focus on a comprehensive solution or related products, stability for consistent value 

delivery, minimized dependencies on other ARTs, and the ability to release independently. 

(Scaled agile inc. 2023) 

There are three scenarios for ART design: 

• Multiple Development Value Streams in a Single ART: A single ART can deliver 

multiple related value streams when a small team is involved. 

• Single Development Value Stream in an ART: An ART can effectively manage a 

value stream with 100 or fewer practitioners, with all members integrated into the 

ART. 

• Multiple ARTs for Large Development Value Streams: Large teams require splitting 

the development into multiple ARTs that collaborate as part of a Solution Train. 

 

Each ART within a Solution Train is designed to maximize flow and continuous value de-

livery. The SAFe framework recognizes key team topologies for effective ART design: 

 

1
• Identify an operational value stream

2
• Identify the system that supports the operational value stream

3
• Identify the people who develop and maintain those systems

4
• Define  the development value streams that contain the systems and people

5
• Add the people needed to build the full business solution

6
• Define the ARTs that realize the development value stream
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• Stream-aligned Teams: Focused on delivering direct value to customers. 

• Complicated Subsystem Teams: Specialize in specific subsystems requiring exper-

tise. 

• Platform Teams: Develop and support platforms that serve other teams. 

• Enabling Teams: Help other teams with specialized skills and new technologies. 

When scaling these topologies for ART organization, stream-aligned ARTs should have the 

right skills and authority to deliver assigned solutions. Complicated subsystem ARTs help 

manage complex systems, while Platform ARTs provide essential services to stream-aligned 

ARTs, ensuring smooth integration and functionality within larger projects. (Scaled agile 

inc. 2023) 

Step six is to create implementation plan. Focusing initially on one value stream (and ART 

organized around it) it can create initial success and knowledge learned from it can then be 

transferred to other value streams. When selecting first ART, four criteria can be considered: 

Leadership support, Clear products, or solutions, Collaborating teams and Significant chal-

lenge or opportunity. (Knaster R. 2020 p.154-156) 

Steps seven and eight aim to prepare for the ART launch by training teams and finally 

launching the agile release train. After people are trained and agile teams are setup, it is time 

to launch ART. For the launch first planning increment is important as its planning helps 

teams to build backlogs based on the priorities. (Knaster R. 2020 p.157-163) 

Step nine focuses on executing day-to-day activities of agile release train. Iteration planning, 

backlog refinement, daily meetings, iteration reviews and system demos and iteration retro-

spectives are something for which agile teams need to become proficient and effective. 

(Knaster R. 2020 p. 163-165) 

In step ten, more ARTs are launched around other value streams. Steps to launch these are 

basically same as for the first one. Now however organization have the needed knowledge 

to make the process more efficient and apply lessons learned from it. (Knaster R. 2020 p.167) 

Step eleven is to extent this new way of working to company’s other portfolios. This requires 

implementing same principles on a larger scale. Lean-Agile leadership is essential to prevent 
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organization reverting to traditional way of working. Below table summarizes differences of 

traditional way of working and Lean-agile way of working. (Knaster R. 2020 p. 169) 

Table 1. Lean-Agile way of working 

Traditional way of working Lean-Agile way of working 

Centralized control Decentralized decision making 

Project overload Demand management, continuous value 

flow 

Detailed project plans Lightweight, epic-only business cases 

Centralized annual planning Decentralized, rolling-wave planning 

Work breakdown structure Agile estimating and planning 

Project-based funding and control Lean-Agile budgeting and self-managing 

Agile Release Train 

Waterfall milestones Objective, fact-based measures and mile-

stones 

 

In step twelve organization should focus on reinforcing and accelerating SAFe transfor-

mation. In order to achieve this growth, progress of SAFe implementation should be meas-

ured and evaluated. There are two assessment processes that can be implemented, which will 

serve different stakeholders and purposes. (Knaster R. 2020 p. 172-179) 

First assessment process is “The SAFe business agility assessment”, its purpose is to assess 

performance and overall progress to business agility of Lean portfolio management, Lean-

agile center of excellence and other stakeholders. (Knaster R. 2020 p. 172-179) 

Second assessment process is “The SAFe core competency assessments” they are used to 

improve teams and release trains core technical and business practices. (Knaster R. 2020 p. 

172-179) Once progress is measured, improvement point can be identified and addressed.  
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3  Interviews 

Interviews were conducted as part of this thesis to gain insight on the use of both agile and 

lean methods on software development projects and how, professionals who work on these 

projects, see what additional value these methods provide to customers and end users.  

3.1  Semi-structured interviews 

Interviews were conducted as semi-structured. Interview structure was prepared beforehand 

of the interviews (Appendix I). Structure defined questions which guided the interview pro-

gress but did not restrict interviewer to ask additional questions to focus on interesting points 

raised by the interviewee. With this approach, details raised by the interviewees could be 

examined further to gain insights on the use of agile and lean methods in IT projects and on 

the additional value these methods provide. 

3.2  Who was interviewed? 

Interviews were conducted on professionals who work on IT industry and have worked on 

software development projects where either agile or lean or both methods were used. Total 

of six interviews were conducted. Experience on the software developments projects settles 

between 3-10 years for each person interviewed. All, but one of the interviewees had expe-

rience on working on the projects that had used both agile and lean methods together. 

Table 2. Interviewees 

Title 
Relevant work 

experience 

Interview 

date 

Interview 

time 

Sales and Delivery Executive 10 years July 2024 1 hour 

Managing Consultant 6 years June 2024 1 hour 

Senior Consultant 5,5 years June 2024 1 hour 

Consultant 3,5 years July 2024 1 hour 

Consultant 3 years July 2024 1 hour 

Consultant 3 years June 2024 1 hour 
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4  Interview results 

Following results sum up interviewees views on the use of agile and lean methods together 

in software development projects. There was no major point of view differences between 

interviewees. However, interviewees had faced different challenges on the use of these meth-

ods that are examined. 

4.1  View on the use of agile methods 

All of the interviewees defined agile software development as method that provides addi-

tional value by using iterative way of working, where focus is on development activities. 

Agile method was seen as most useful when it was used on development team to focus on 

delivering value to customer faster and to respond to changing customer requirements faster.  

4.1.1  Methods used 

Most familiar method used was Scrum. All interviewees had experience on the scrum 

method and had worked either as a scrum master or as part of development team. Basically, 

all activities related to scrum were used. However, adaptions on the scrum method were also 

described. These modifications to scrum were mainly part of projects where both lean and 

agile methods were combined, also scale of these projects was described as large multiyear 

projects that included multiple agile development teams and used methods such as scrum of 

scrums, which is technique of scaled agile framework.  

4.1.2  Additional value agile methods provide 

Additional value that agile methods provide was seen mainly on the development activities 

and on the faster delivery to end-customer. Regardless of the scale of the project, additional 

value was seen to be provided mainly by the development team and on its activities. 
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Responding faster to changing customer requirements, focusing more on working software 

instead of excessive documentation and following a tight schedule of the iterations to keep 

the project moving forward were the most described ways to generate value using agile 

methods.  

4.2  View on the use of lean methods 

Lean thinking was defined by interviewees as a method that focuses more on the processes 

and people. It was seen mainly as method that is used extensively in manufacturing industry, 

but also as a method that can be utilized in IT projects as well. Lean aspects like eliminating 

waste, continuous improvement and mapping value streams were seen as useful tools in 

software development projects as well. 

4.2.1  Methods used 

Lean methods that interviewees had either direct experience on or had otherwise been used 

on projects that they have been part of included following: 

• Specifying value (2/6) 

• Mapping value stream (3/6) 

• Eliminating waste (6/6) 

• Establishing flow (6/6) 

• Continuous improvement (6/6) 

Lean methods have been utilized both on project process level and on agile development 

team level. On project process level lean methods like mapping value streams and specifying 

value were used on planning to try to mitigate unnecessary waiting times between develop-

ment activities of different agile teams, establishing efficient access control procedures and 

to identify dependencies between different activities.  

On agile development team level, lean methods were also applied. Eliminating waste and 

continuous improvement activities were done by removing unnecessary meetings from the 
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workflow and holding retrospective meeting. Establishing flow was done by applying kan-

ban board and limiting work items in progress. These methods were not necessary recog-

nized as lean methods, but rather described as just agile way of working. 

However, based on the responses it was also seen that further focus on utilizing lean methods 

in the planning- and on project execution level should have been done on these projects. It 

was seen that people working on these projects might not have been so familiar with lean 

thinking and as a result lean methods were not utilized to full potential. On project level, 

planning was seen on some projects as insufficient, and bottlenecks and dependencies of 

different activities were on multiple cases not identified in enough detail. This has led to 

different kinds of waste on development activities and to inefficient project processes.  

On agile development team level, it was also seen that people working on IT projects were 

not so familiar with lean thinking. Lean methods used were seen as just part of agile methods. 

Lacking knowledge of lean thinking and just executing some lean methods as agile way of 

working can lead to overlooking important lean aspects that could enhance project work. 

Example of such was described by one interviewee: Project was working on agile way, and 

decided to remove retrospective meeting as it was seen to take too much time. By doing so 

continues improvement of project was hampered to some extent by removing meetings that 

should have been used in this purpose. Lean aspect of continuous improvement was over-

looked as there was not enough knowledge and focus on lean methods. Reason why these 

retrospective meetings were dropped in this example, was that there was too large of audi-

ence where meeting topics were on explaining what has been done on project to different 

stakeholders, this led to focus not being on the things what went well and what can be im-

proved, which is the underlining use of retrospective meetings. This kind of miss use of 

meeting forum show also lacking knowledge of agile methods to some extent on project 

management level. Retrospective meeting is mainly seen as agile method, but it serves also 

important role as facilitating continuous improvement as one of main aspect of lean thinking.  

4.2.2  Additional value lean methods provide 

Additional value that lean methods provide was seen especially on the process level of the 

project. Focusing on identifying the value generating steps and removing bottlenecks using 

value stream mapping and removing waste by improving communication between different 
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development teams were seen as essential lean techniques to be used in software develop-

ment projects. 

4.3  Use of both agile and lean together 

Combining agile and lean methods in software development projects can increase delivery 

efficiency of ongoing projects and quality of the end results. Both methods bring additional 

value to projects, but the focus on how differs. Agile was seen as development team-based 

method that focuses on agile software delivery, however it was also seen to lack tools to 

communicate efficiently with other processes related to software development project. This 

can lead to software development activities which are disconnected from other customer 

value creating processes. Here utilizing lean thinking, was seen as an option as it has more 

of a process-based approach. As lean thinking focuses on customer value across different 

processes and not only just agile software development it can be utilized to ensure that soft-

ware development focuses on value adding development and that delivery is efficient with 

waste eliminated. When used together agile and lean can support each other and ensure ef-

ficient digitalization project delivery that focuses on providing value to end customer. 

4.3.1  Strategies used to combine both methods 

From the interviews it was clear that different strategies were utilized both knowingly and, 

in some cases, unknowingly to apply lean thinking to agile software development projects. 

Some projects were using non-purposeful combination of agile and lean, where lean methods 

were just seen as part of agile way of working. This seemed to lead to situation where some 

lean methods were used as part of agile, but also some lean aspects like continuous improve-

ment and efficient flow of processes were overlooked or miss managed.   

Lean was also applied directly to software development activities by limiting the work in 

progress by reducing patch sizes in agile workflow, eliminating waste in processes and doing 

kaizen activities to continuously improve workflows. These were projects where modifica-

tions of lean-agile frameworks like scaled agile framework (SAFe) were used. Utilizing 

SAFe completely was not seen as possibility as framework is massive set of tools and 
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methods, therefore modifications of this framework was usually used, based on the customer 

requirements. 

Areas where interviewees saw more opportunities to improvement was applying the lean 

method more on software development related areas. Where lean could be utilized more as 

broader lean initiative, using lean methods to improve communication between different 

teams and that would help management to better support agile and lean way of working on 

IT projects. Lean could be used more to analyze customers’ business processes to better 

understand what are the relevant features that should be developed so that software can de-

liver optimal value to customers. When utilizing lean-agile frameworks on IT projects, train-

ing on the tools and methods used were seen also as critical part of successful execution of 

these projects. Training was seen usually lacking as especially lean thinking was not as 

widely recognized. Agile way of working combines many lean elements, but many basic 

principles of lean are not so familiar, and this can lead to some lean basic principles to be 

overlooked or miss managed. This will always have negative impact on large IT projects 

where lean-agile frameworks are usually used. Based on the interview answers, to utilize the 

lean method to its full potential would require proper support from management to drive the 

change in working culture to the lean methods way of working. This was described as a 

requirement for achieving continues improvement and to prevent reverting back to just agile 

software development where lean aspects were overlooked. 

4.3.2  Additional value gained by using both methods 

Utilizing lean together with agile, interviewees saw multiple value adding benefits. With 

lean methods value flow can be improved between different project processes, communica-

tion can be improved between multiple agile development teams. Development team can 

focus on developing value adding features, when value stream mapping has been utilized to 

eliminate steps that don’t add value in project delivery. Lean was seen as method that can 

especially bring value on project process and planning level, while agile was seen to mainly 

provide value directly on software development activities, although lean was seen also to 

provide value directly on software development when combined with agile methods. Com-

bining both methods was seen as important to focus on. Agile was seen as familiar method 

that is used widely in software development projects, while lean was seen not so well-known 
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method. To utilize all the benefits that lean can provide to agile software development pro-

jects, more training was seen as beneficial and needed for professionals working on lean-

agile software development projects. 
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5  Summary 

As digitalization drives companies to change how they do business. Lean and agile method-

ologies are utilized in digitalization projects to drive success in digital transformation. Being 

agile is increasingly popular across industries in any environment where companies need to 

reinvent them self to keep up with market changes.  

On the literature review of this thesis basic principles of both lean and agile were presented, 

different strategies to apply lean thinking to agile software development were examined and 

benefits to use both lean and agile together on digital transformations were described. After 

literature review, results of the interviews conducted on experienced professionals were an-

alyzed to gain insight on what value these methods add to software development projects. 

This thesis set to answer on following two research questions. 

5.1  First research question 

What are basic principles of both lean and agile methodologies?  

Agile software development is based on agile manifesto. It has four key principles. Individ-

uals and interactions over processes and tools, working software over comprehensive docu-

mentation, customer collaboration over contract negotiation and responding to change over 

following a plan. There are different frameworks such as scrum and extreme programming 

that can be used to apply agile methods in development projects. Agile methods have been 

well established in software development at team level, but when agile is applied in enter-

prise scale it becomes apparent that these methods have limitations in large scale deploy-

ment. As agile methods require always some form of uncertainty to work in iterations and 

to allow responding to changes quickly, this means that agile way of working don’t always 

provide clear direction to project work. To address these limitations, lean methods can be 

utilized to support agile methods directly in software development and at wider organiza-

tional level.  

Lean thinking focuses on value adding activities and to eliminate waste. All human activities 

that use up resources but do not create value for the customer is considered as a waste. It 
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aims to remove all waste from the organizations processes. Lean methods do this by focusing 

on specifying value, lining up value-creating actions in best sequence and to perform these 

activities without interruptions whenever they are needed. Aim is to perform these actions 

more and more efficiently. This way by doing more with less can organizations improve 

their efficiency and provide more value to customers. As lean thinking focuses on value and 

provides clear tools to identify value creating steps. It gives clarity to which direction project 

should move and gives the understanding on how to get there efficiently. 

5.2  Second research question 

What are the different ways lean thinking can be applied together with agile methods to 

generate added value for organization? 

Lean thinking can be integrated into agile software development utilizing different strategies 

that can be implemented in different organizational scope. Customer value is core focus in 

lean thinking and integrating lean into agile methods enhance customer value creation in 

agile way of working as well.  

Using both agile and lean together can bring multiple benefits to digitalization projects of an 

organization. Agile methodologies are great way to develop new digital solutions for com-

panies that are on their digital transformation journey and to get the full potential of these 

digital technologies’ companies should also incorporate lean into their strategic thinking. 

Lean can be utilized to support agile software development either directly on software de-

velopment activities or wider at organizational level. 

There are multiple different strategies to apply lean thinking to agile software development. 

These highlight how lean principles can be used in different scopes to augment agile soft-

ware development to focus more on generating customer value: 

• Non-purposeful combination of agile and lean in software development processes. 

• Purposeful application of lean approaches in agile software development. 

• Lean approaches are applied to the business areas related to software development. 

• Lean approaches are applied to software development processes directly. 
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Based on the interview results it was clear that different strategies were utilized both know-

ingly and, in some cases, unknowingly to apply lean thinking to agile software development 

projects. 

Some projects were using non-purposeful combination of agile and lean, where lean methods 

were just seen as part of agile way of working. On other projects lean was also applied di-

rectly to software development activities.  

Areas where interviewees saw more opportunities to improvement was applying lean more 

on software development related areas. Lean could be utilized more as broader lean initiative 

that would help management to better support agile and lean way of working on software 

development projects. Lean could also be used more to analyze customers’ business pro-

cesses to better understand what are the relevant features that should be developed so that 

software can deliver optimal value to customers.  

5.3  Relevant previous research  

Both lean and agile are wide topics and there is lots of research done on these topics. Results 

of this thesis work were similar to previous research done on the basic principles of agile 

and lean methods and to different strategies of how to apply lean into agile software devel-

opment. This thesis work highlighted the main principles of both methods. Also, different 

strategies to deploy lean methods on agile software development projects and wider in or-

ganizations digitalization initiatives were presented. Results of interviews conducted showed 

that these identified strategies are applied in software development projects. Interview re-

sults identified also some of the challenges faced when trying to combine lean methods to 

agile way of working. This could be avenue to explore further and to conduct additional 

research. 

5.4  Further research 

Based on this study further research can be done on what challenges organizations face when 

combining lean thinking into software development and what are the realities when trying 

to implement lean as broader lean initiative that would enable organizations to achieve full 

potential of its software development projects. There are other scaled agile frameworks 
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similar to SAFe, that this thesis work did not examine. Benefits and challenges of choosing 

different scaled agile frameworks could be researched further. Further research could also 

be done on how agile and lean methods are viewed and implemented in different kinds of 

organizations. Do the challenges of implementing these methods differ when industry of the 

organization differs. For example: consulting vs. client organization or service vs. manufac-

turing industry.  
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Appendix I 

 

Interview structure:  

 

1. How familiar are you with agile and lean thinking methods? 

a. Agile methods: 

b. Lean thinking: 

 

2. How much experience do you have working with agile and/or lean methods? 

 

3. What agile methods have you used? 

 

4. What lean methods have you used? 

 

5. Have you worked in a project or organization that have combined lean and agile to 

some extent? 

a. How were methods used together? 

 

6. In your opinion do agile and/or lean thinking generate added value to customer? 

a. In what way do they generate added value? 

 

7. Are you familiar with Scaled agile framework? 

 

8. How important do you see implementing agile and/or lean thinking in software de-

velopment? 


