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The present document is an exploratory study that helps IT and business managers in large
organizations understand the correct approach to monitoring the achievement of business
value throughout the planning and building phases of the IT service delivery process.

The study, built around a triangulation design, uses abduction as a reasoning approach. A
systematic literature review identifies the factors influencing intrinsic business values in IT
service delivery. A case study with a Finnish large organization collects qualitative
information from interviews, informal conversations, and workshops with the experts.
Whereas, a questionnaire applied to the public via LinkedIn collects qualitative and
quantitative information that validate the findings from the literature survey and case study.
The theories used are the Socialization, Externalization, Combination, and Internalization
(SECI) model, and the Quality Function Deployment (QFD) methodology.

As a result, the thesis presents a holistic method to track the creation of intangible value
throughout a business process. It also identifies the success factors, namely data
management and prioritization, that influence the delivery of value for an IT service.
Finally, it conceptualizes a monitoring solution needed to verify whether planning and
building activities contribute to business value creation. By doing so, the study shows how
to translate intangible business values into engineering characteristics and finds that
planning is the key phase of project management that leverages value creation in the IT
service delivery process.
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1 Introduction

The speed of development is a challenge for organizations that cannot fully understand

how to perfectly align Information Technology (IT) to business. The consequent disruption

is transitioning IT's role, from being introduced in the business world as a function it is

now becoming a business enabler. (Tallon, Queiroz, Coltman, and Sharma 2016, 563).

Companies can benefit from digitalization using current and new digital systems,

processes, and tools. The integration of the current and the new can be achieved through an

agile transformation. In this context, IT governance plays a crucial role. IT governance is

framed within the design and implementation of mechanisms and strategies which

contribute to achieving higher performance of both IT and business. For instance, the IT

governance portfolio includes a set of capabilities that range from decision-making,

planning, building, and delivering IT services, to integrating the whole IT infrastructure of

a firm (Joshi, Benitez, Huygh, Ruiz, and De Haes 2022, 1).

In this scenario, it is paramount to monitor the constant changes and assess the

achievement of business value. Business value is a driver for decision-making and a

determinant of corporate success. The alignment of business and IT is a contributor to

performance (Tallon et al. 2016, 564-565). However, assessing this alignment is a

non-trivial task, given that different business processes and goals need different types of IT

support. For instance, narrowing the observation on individual projects produces distorted

results that, if not accounted for, alter the entire value delivery chain. Thus, the evaluation

of alignment requires careful analysis. For example, one could study the maturity of IT

delivery processes and understand how IT supplies to business strategy.

Business Process Management (BPM) defines the activities that contribute to value

achievement and process fluidity. From a BPM perspective, the key factors that ensure

process success are strategic alignment, people and culture, IT, methods, and control.

However, the level of abstraction of modeling processes, intended to ensure flexibility and

punctuality, can undermine performance. Therefore, performance indicators track those IT

elements contributing to business value and measure the quality of IT initiatives and
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investments (Chatzimichali and Tourassis 2011, 1; Lee and Kang 2015, 914; Pereira,

Sabido, and Santos 2019, 1-2; Joshi et al. 2022, 7).

1.1 Research Gap, Objectives, and Research Questions

Firms succeed if they measure the extent to which business value is achieved. Business

value is composed of tangible and intangible factors. Tangible factors relate to financial

performance and refer to company income targets. Intangible factors include competitive

advantage, market value, customer satisfaction, and operational efficiency. It is easy for

organizations to focus on tangible values and evaluate the benefits of investments only

from a financial perspective, but this approach neglects the intangible. Practically, the

achievement of tangible value is fully assessed only at the end of a project, when a

deliverable is marketed and the business value is finally released (Purwita and Subriadi

2019, 302-306). However, such information does not clarify what areas contribute

positively and/or negatively to its creation. Hence, tracking the intangible value within the

development process and, for example, focusing on those elements influencing operational

efficiency, provides a granular view of the crucial areas. For instance, one could monitor

these intangible benefits from a process perspective.

Assessing the business value of IT is critical for both IT and business managers, but it is

not a straightforward task. Currently, there is no standard verification method to ensure

value achievement through monitoring of value creation. Traditional tools, such as

Balanced Scorecards (BSC), are used by executives to envision the ability of their

organization to achieve target goals. However, these approaches are vertical and specific,

thus, unable to grasp the multifaceted nature of value. Practitioners have proposed different

approaches to solve this gap, but these can be technically complex and might require

specific competencies that organizations often lack (Lee and Kang 2015, 911; Sembiring

and Adi 2015, 39; Van de Poel 2015, 668-669; Wimble, Singh, and Phillips 2018, 1-2).

The first objective of the thesis is to design a holistic method to track the creation of

intangible value throughout a business process. The second objective is to identify the

success factors that influence the efficiency of the planning and building processes of IT

service delivery. The third objective is to conceptualize a monitoring solution that verifies
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whether the service development activities contribute to business value creation. To meet

these objectives, the thesis answers the research questions:

RQ1: What method can be used to tackle the creation of business value throughout a

business process?

RQ2: What are the most relevant factors which affect the creation of business value during

the development of an IT service in a large organization?

And verify whether monitoring value creation through an IT service's development process

impacts team engagement and motivation in completing their tasks.

1.2 Limitations

The study falls within the scope of intangible business value. However, since the research

concentrates on the activities related to the development stage of IT delivery, the main

focus lies on aspects of operational efficiency and employee engagement within project

management.

Another limitation is the focus on success factors, rather than KPIs. Setting KPIs requires

having a clear understanding of the success factors affecting the achievement of intangible

business value. Hence, the study clarifies the success factors and leaves room for further

research on the relevant KPIs and metrics for the identified key areas to monitor.

The final limitation regards the research approach and primary data collection. For

instance, the research approach is abduction, which reduces the possibilities of replication

of data collection (Conaty 2021, 1). Moreover, the empirical study is carried out in a

Finnish multinational corporation that does not operate in the software industry. This

means that the structure of this organization, as for all non-software companies, has IT and

Business as separate units. However, the results of the study are generalized to both IT and

non-IT and account for both scenarios. Thus, the research findings refer to large

organizations and might not apply to small and medium-sized enterprises, or organizations

established in different economies and/or industries. For matters of confidentiality, the

name of the case organization and the details of data collected from the case company are

excluded from the document.
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1.3 Thesis Structure

Chapter 1 provides background information on the thesis topic. Chapter 2 describes the

methodology. Chapter 3 defines the theories used for framing the study. Chapter 4 is the

literature review. Chapter 5 reports the results of the empirical investigation. Chapter 6

discusses the findings previously reported. Chapter 7 concludes the study and imparts

topics for further research.

Figure 1. Thesis structure

Figure 1 displays the thesis structure and the main chapters that support the study.
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2 Methodology

The thesis is an exploratory study that aims to help IT and business managers understand

the correct approach to monitoring the achievement of business value throughout the

planning and building phases of the IT service delivery process. By doing so, it also tackles

the areas of project management that must be facilitated to leverage business value. For

this reason, the theories selected to frame the research, along with the available scientific

narrative, clarify how to translate intangible business values into engineering

characteristics and determine the relevant success factors. The literature survey is

performed using Google Sheets. At this stage, the secondary data highlight the key areas of

IT service development that create and leverage value. The key findings set the baseline

for the empirical observations.

The case study is the methodological approach for empirical research (Conaty 2021, 7) and

adopts a mixed method for primary data collection. The nature of the case study affects the

choice of reasoning approach, which is abduction (Figure 3). With abductive reasoning, the

author uses their professional experience to guide the research further. Since the topic is

complex and not well understood, primary data are collected in a continuous and agile

approach as for the Delphi method.
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Figure 3. Abductive approach

Since the context is framed within the IT context, the study substitutes the QFD concept of

customer requirements with the one of end-user requirements, better aligned with the

software engineering terms. The end-user requirements, or qualitative information, are

gathered from interviews, informal conversations, and focus groups with subject matter

experts from the case organization. Also, from observing and analyzing artifacts and other

documents. Requirements fill the House of Quality. Their prioritization leads to the

identification of key technical, design, process, and product features, hence the success

factors for business value. To do so, the Socialization, Externalization, Combination, and

Internalization (SECI) model, described in the following chapter, is applied as in Figure 2

above.
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Figure 2. Research methodology and SECI Model (adapted from Akao 2012, 2)

To further reinforce validity and credibility, the study develops around the triangulation

design. A concurrent exploratory mixed method to research design generates the questions

for a survey later supplied to the public via the author's networks. The questionnaire

collects qualitative and quantitative information. Google Sheets and the open-source

XLMiner tool serve the statistical analysis. Testing the hypotheses infers or develops new

or existing theories (Conaty 2021, 3). Creativity and intuition help generalize the findings

and guide the discussion and conclusion of the study.
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3 Theoretical Framework

This chapter presents the theories behind the research, specifically the Socialization,

Externalization, Combination, and Internalization (SECI) model, and the Quality Function

Deployment (QFD) methodology.

3.1 The SECI Model

The SECI model is an approach to knowledge creation. SECI is the acronym for the four

steps that transform tacit knowledge into explicit knowledge:

1. Socialization (tacit to tacit) collects information through the individual's

interaction. The exchange of knowledge is enabled by collaboration.

2. Externalization (tacit to explicit) conceptualizes and articulates knowledge, for

example, requirement elicitation and classification.

3. Combination (explicit to explicit) is around consolidation of the knowledge

documented and now framed, e.g., in the form of attributes or plans. Such

knowledge can be transferred through meetings, documents, or training material.

4. Internalization (explicit to tacit) creates new knowledge based on individuals'

understanding. Individuals generate new knowledge after the practical experience.

For example, after learning new insights, discussing and providing feedback

(Folkard et al. 2012, 90-91).

3.2 Quality Function Deployment (QFD)

Quality Function Deployment (QFD) was introduced in Japan in the late 60s as a part of

the Lean Six Sigma methodology for product development in manufacturing and service

industries (Akao 2012, 1).

QFD focuses on customer value but can be integrated into other value types according to

the engineering design discipline. QFD makes product development transparent by

translating customer needs into engineering features. To do so, QFD employs the House of

Quality (HoQ) matrix (Figure 4) to systematically fit the Voice of Customer (VOC) into

the design and development processes (Akao 2012, 1; Van de Poel 2015, 680-683; Zhang

et al. 2019, 7516-7517).
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Figure 4. Scheme of the four phases of QFD (Franceschini et al. 2017, 4070).

This methodology incentivizes parties to communicate and plan the needed actions. QFD

highlights those points critical to quality and tackles the development areas to improve

further (Akao 2012, 1). This approach pinpoints the activities to take in the development

stage and helps plan a project based on their dependency. Overall, this tool improves

quality, reduces development costs, increases capabilities, and satisfies customer needs

(Arsenyan and Büyüközkan 2013, 1987-1989; Van de Poel 2015, 686; Zhang et al. 2019,

7516).
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4 Literature Review

The literature review identifies the factors that influence intrinsic business values in IT

service delivery. Secondary sources from the fields of software engineering and

management are collected from the Scopus database and build the literature review. An

initial investigation of the studies of Lee and Kang (2015), Sembiring and Adi (2015), Van

de Poel (2015), Marquez-Chamorro, Resinar, and Ruiz-Cortez (2018), and Wimble et al.

(2018), help identify the keywords to collect relevant literature. These are listed in the

following table 1.

Table 1. Selected keywords

Monitoring business processes, key
terms

Value
engineering, key

terms Business value of IT, key terms

Selected
keywords

Marquez-Cham
orro et al. (2018)

Lee and Kang
(2015)

Van de Poel
(2015)

Wimble et al.
(2018)

Sembiring and
Adi (2015)

“Measur*” “Measurement”
“Process

measurements” - - -

“Monitor*"

“Monitoring”;
“Predictive
monitoring”

“Business activity
monitoring” - - -

“Business
process”

“Business process
management” - - - -

“Business
value” - “Business value”

“Values”;
“Design for
values” “Business value” “Business value”

“IT value” - - -
“Business value

of IT” -

“QFD” - -

“Quality function
deployment”;

“QFD” -
“Quality of IT
services”

The Scopus database search is performed by typing in Title or Abstract or Keywords

(TAK) the following search queries: (“Monitor*” OR “Measur*” OR “QFD”) AND (“IT
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value” OR “Business value”); “Monitor*” AND “Business process”; “Process” AND

“Measur*”; and “Business process” AND “IT value “ AND “QFD”. LUT Primo is used for

a precise search of IT management standards, specifically the “ITIL” framework (Augutter

2019; Axelos 2021a; Axelos 2021b).

Figure 5. Summary of the literature selection (adapted from Page, McKenzie, Bossuyt,

Boutron, Hoffmann, Mulrow, et al. 2021)
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As summarized in Figure 5 above, the search filter accounts for open-access documents

published between 2010 and 2023 in the subject areas of engineering, computer sciences,

business, management, and accounting. The selection considers articles, book chapters,

and conference papers written in the English language, for a total of 6,784 documents. The

list of the documents is then extracted as a .csv file containing Document Author(s), Title,

Link, Abstract, and Indexed Keywords. Further filtering is performed with a natural

language processing technique to exclude indexed keywords not belonging to the fields of

IT and software engineering (for instance, excluding urban architecture and construction

engineering, environmental and natural sciences, and healthcare key terms), leaving 940

documents. The final, and subjective, analysis includes reading the abstracts of these

documents; 49 manuscripts are chosen for final review which means about 0.1% of the

initial search. This result shows how assessing and monitoring the business value of IT

from a process perspective is a niche still unexplored, especially in the fields of system and

software engineering.

The following sub-chapters of the current section systematically present the findings of the

literature survey and, even though some fall into multiple areas, group them under four

major domains that include defining (9 papers), creating (12 papers), affecting (16 papers),

and monitoring (12 papers) business value.

4.1 Defining Value

Value engineering provides a structured approach to improve performance and achieve

business value with minimum effort. It does so by systematically examining processes and

linking them to value. In this way, value engineering allows identifying the critical areas

that impact business and reduce risks (Kang et al. 2012, 2467; Prasad, Subbaiah, Rao 2014,

1; Pereira et al. 2019, 4).

In business, value is the perceived benefit a service delivers when launched into production

but, in engineering, value is the benefit generated from the effective implementation of

technology into daily practices. Hence, the “business value of IT” should be considered an

umbrella term that includes both financial and non-financial gains. The study published by

Van de Poel (2015, 668-669) claims that no standard approach translates business value
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into engineering terms. There is still much to achieve in terms of implementing verification

tools to monitor value achievement.

Scholars such as Lohrmann and Reichert (2016, 372-373), Kang et al. (2012, 2459), and

Lee and Kang (2015, 914-915) propose decomposing business values through a top-down

approach, from strategic goals to individual goals. To provide evidence of how a specific

improvement initiative contributes to business value, one must start by defining the

organizational goals which support value creation. The next activity is to refine process

goals around those organizational goals. This approach reduces the level of abstraction

since from the concept of business value, one can define sub-values and link them to

measurable goals. The breaking down task is essential to evaluate whether a program, a

project, or the whole organization can reach the aimed target.

Kazhamiakin, Wetzstein, Karastoyanova, Pistore, and Leymann (2010, 396-397) and

Bhuiyan (2011, 750) clarify the relationship among project tasks, business goals, and

business value and provide an approach to improve business processes by tackling key

performance indicators. To do so, one must identify the success factors needed to assess

whether a target has been achieved. Key Performance Indicators (KPIs) can further define

the scope of a success factor. For example, the specification of KPIs can retain the

estimation of the expected due date, clarify roles, and responsibilities, and the relationship

among individual tasks, business goals, and value.

Jochem, Menrath, and Landgraf (2010, 419-421) systematically link project management

activities and business value, examine each initiative in the project task list, and identify

critical areas of the business processes to improve. Assessing the efficiency at the project

level requires control over processes. The activity includes unraveling how project

initiatives and tasks, which must be accomplished on individual and team levels, reflect

business requirements.
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Figure 6. High-level process of linking organizational goals to the business value of a

single task

Figure 6 summarizes how process and initiative goals can be framed with organizational

goals and, with it, how business value can be measured at each layer whether it is on

organizational level or individual level.

4.2 Creating Value

The fact that business value is estimated when a service is released into production does

not mean it is generated only after service deployment. In IT, value is produced throughout

the entire delivery process (Lempinen and Rajala 2014, 170; Lee and Kang 2015, 911;

Purwita and Subriadi 2019, 302-304). It influences the conceptualization of a problem, the

analysis of the business case, the process of decision-making, and the design, development,

and testing of a solution. A successful IT delivery requires cohesive management and

analysis of procedures and strategies at each stage of a service life cycle. For this reason,

service management adopts a set of organizational capabilities that clarify the nature of

value and how value can be created (Van de Poel 2015, 674-675; Gellweiler 2017, 147;

Augutter 2019, 9).
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Špaček and Vacík (2016, 75) have studied the factors that hinder large enterprises from

gaining long-term benefits from innovation. The first is the high degree of regulations. The

second is high-risk levels and impacts unpredictability. The larger size and older age of an

organization major are projects’ complexity and likelihood of delays in delivery, which

limits the achievement of business value.

Of multiple development ideas generated, only a few enter the development stage and

fewer reach production. For large organizations, innovation must be selected by assessing

whether the initiative is strategically and financially sound, how the solution fits with the

internal capabilities, and how it contributes to business value (Bhuiyan 2011, 766-767;

Gallego-García, Ren, Gallego-García, Pérez-García, García-García 2022, 22-23). Finally, a

concept design is needed to understand pragmatically, and from a business standpoint, how

to transform an idea into an opportunity.

A strategic help to understand whether a new service should be adopted (Hannila, Kuula,

Harkonen, and Haapasalo 2022, 263) is given by Project and Portfolio Management

(PPM). PPM defines the rules for project evaluation, approval, and prioritization and

maintains a catalog of initiatives that help oversee the status of current programs, projects,

and objectives. Each development initiative is organized hierarchically in the IT value

roadmap. This roadmap highlights how specific initiatives support business goals. The

outputs are analyzed at each phase of delivery against the assets, tools, and skills employed

(Gellweiler 2017, 146-147). The development initiatives are also categorized around

specific processes or business areas. This approach clarifies process bottlenecks and

defines more specific measures of business value realization.

The designing stage transforms an idea into a plan and is the first step toward the start of a

project. This stage is critical since early decisions impact 80%-85% of development and

life cycle costs (Bhuiyan 2011, 747; Prasad et al. 2014, 1; Steinhaeusser and Reinhart

2017, 505). A systematic approach to product specification needs eliciting requirements

from specific stakeholder groups and list their respective perception of value (Axelos

2021a, 21). Also, to collect requirements about the product, design process, and

organizational environment. Analyze them against business strategy and estimate whether

the idea competes with existing ones (Zhang, Auriol, Eres, Baron 2013, 327-328;

Gellweiler 2017, 147). Upon these, the project team must perform a financial and market
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analysis, evaluate technical and operational feasibility, define the impacts, assess the

changes, and plan the required actions. In this context, not considering the tool ecosystem

and real-life constraints can cause longer times to market, thus, the likelihood of monetary

losses (Laukkanen, Lehtinen, Itkonen, Paasivaara, and Lassenius 2016, 4).

The following development phase is composed of capital- and resource-intensive activities.

The complexity, dynamicity, and uncertainty in business expose this process to risks.

Development teams struggle when unpredicted risks manifest, causing delays in delivery

and leading to business losses (Augutter 2019, 18; Shafqat, Welo, Oehmen, Willumsen,

and Wied 2019, 412-413). For this reason, risk management is employed to transform the

unexpected into expected and plan mitigating actions. Risk management activities can

generate different economic benefits for each stakeholder group and transfer the business

value into a project, creating new opportunities.

If a project or a program has a large business impact, adopting the Stage-Gate Control

Process (SGCP) can help with risk mitigation. The development initiative is divided into

stages where cross-functional teams produce deliverables for a gatekeeper to approve. The

approval is on the teams’ readiness to proceed to the next stage and involves a further

review of the risks (Laukkanen et al. 2016, 10; Špaček and Vacík 2016, 69; Axelos 2021a,

19). In this way, the stage-gate approach strives to deliver quality but inhibits the

continuous delivery of software releases. However, since a gate review cuts time off the

schedule, each gate causes process overheads and increases development costs and project

complexity. During the planning phase, estimations are too optimistic. Consequently, the

time presses when deadlines are near and if tasks depend on each other. This can lead to an

unbalanced workload among teams and team members, adding further uncertainty to the

on-time delivery (Bhuiyan 2011, 751-752; Laukkanen et al. 2016, 9-10). In software

development, plans are not fixed but change constantly, this is why the agile methodology

was introduced. After the first delays in the development stage, plans and deadlines should

be revisited and readjusted. Managers must allow organizational slack and let developers

make decisions without the control of the steering committee. This is achieved with the

help of tools and frameworks.
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Table 2. Tasks and subtasks of IT Service Delivery that create value

Process IT Delivery

Subprocess Plan Build

Tasks
Innovation and

concepts
Portfolio and
roadmaps Design Develop

Subtasks

●Assess strategic
and financial fit of
an initiative
against internal
capabilities

●Evaluate how the
solution can be
integrated into the
current ecosystem

●Select idea based
on business case,
cost estimations,
and contribution to
business value

(Bhuiyan 2011;
Gallego-García et al.
2022)

●Maintain a
centralized catalog
of initiatives and
capabilities

●Build an IT
roadmap that
highlights how
specific initiatives
support business
goals

●Link IT roadmap
items to strategic
goals

●Track initiative
status for each
enterprise layer

●Group
development
initiatives based on
process or business
area

(Gellweiler 2017;
Hannila et al. 2022)

●Define
stakeholders'
groups and their
definition of value
and risks for them

●Collect
requirements about
the product, design
process,
organization

●Link requirements
to business strategy

●Performs a
financial and
market analysis

●Evaluate technical
and operational
feasibility

●Define changes,
and impacts of
solution, and plan
related actions

●Specify how
technical solution
fit within the tool
ecosystem

●Consider real-life
constraints as part
of risk
management

(Bhuiyan 2011; Zhang
et al. 2013; Prasad et
al. 2014; Laukkanen et
al. 2016; Steinhaeusser
and Reinhart 2017)

●Consider
technical, market,
collaborative,
financial risks in
the short, medium,
and long term.

●Adopt a project
methodology
based on business
impact

●Define task
dependencies and
prioritization

●Define resources
availability

●Revisit schedule
and workload after
each release/gate
or if a delay is
certain

●Record and follow
changes and
update the
information
accordingly

●Allow for
independent
decision-making
on team level

●Have extra
resources to
employ in case of
emergency

(Bhuiyan 2011;
Laukkanen et al.
2016; Špaček and
Vacík 2016; Augutter
2019; Shafqat et al.
2019; Axelos 2021a;)
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The selected narrative provides insights into the sub-processes belonging to the

management of an IT project that contributes, directly or indirectly, to business value

creation. These are summarized in Table 2 above. According to the literature, little value is

generated in the primary planning activities, this is due to the nature of the initiatives,

which are still in the ideation phase. This also limits scholars’ interest resulting in a

scarcity of research on the topics. However, this does not apply to the build discipline. This

area of delivery is highly dynamic and characterized by a higher degree of uncertainty

which must be improved continually. It is within the build domain that business value takes

form. Due to these reasons, the majority of research is focused on improving this area.

4.3 Leveraging Value

A good proportion of the business value of IT is generated from the interaction it has with

the environment. To ensure optimal value delivery, practitioners must consider the people,

processes, and tools dimensions of service management. To reduce the errors in value

assessment the value model must highlight the dependencies among these dimensions

(Wimble et al. 2018, 2).

Tallon et al. (2016, 563) studied how resourcing could align IT and business strategies. By

grouping processes, programs, or projects by business criticality level, managers can see

how the lack or excess of resources affects IT business value. An IT shortfall for a single

process can be deleterious to the value chain and the overall business's success. On the

contrary, IT slack contributes to value since, with excess resources, firms can quickly adapt

to changes or respond to new demands. Hence, to support a more sustainable resourcing

approach, a firm must concentrate its IT resources on those processes critical to success.

Before the actual phase of development, the planning and design phase revolves around the

interaction of multiple stakeholders. This context often highlights dysfunctional gaps

between activities, processes, and teams. The root cause of these gaps is often the limited

access to relevant information and knowledge on how the proposed initiative supports

company strategy (Bhuiyan 2011, 753). A way to help stakeholders to build value is by

acknowledging their value systems. One could group them based on their roles,

involvement level in the project, expectations, and requirements and, based on this

information, facilitate the sharing of knowledge (Zhang et al. 2016, 1581; Zhang, Zhang,
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Li, Shao, and Ran 2019, 7515-7516; Testorelli and Verbano 2022, 13). Stakeholders must

understand the company's vision, strategic direction, and current status.

Networking, leadership, and resource integration are all social actions that create value.

The analysis of the collaboration of stakeholders brings further insights into how to

leverage the use of information systems to favor business value (Lempinen and Rajala

2014, 170). Collaboration is essential for reducing organizational silos. Through

collaboration, it is possible to make strategy-driven choices.

Process management creates value through strategic alignment, efficient and effective use

of resources, and adoption of tools, methods, and technologies. Process management

supports cross-communication between business and IT units and expands the visibility of

operations. Process modeling is a cognitive activity that transforms tacit knowledge into

explicit actions intended to deliver value. This activity is prone to human error. Process

models describe how the system should work but do not necessarily represent the real-life

situation (Kuznetsova and Teleev 2019, 360).

Non-conform behaviors are non-optimal since they increase the probability of project

failure and, ultimately, incidents or major disasters. Recognizing where and how often a

non-compliant behavior occurs helps to be lean. To solve this gap, scholars such as

Burattin, Guizzardi, Maria Maggi, and Montali (2019, 611-612), Dijkman, Turetken, Van

Ijzendoorn, and De Vries (2019, 908-910), Kuznetsova and Teleev (2019, 365), Lam,

Hashmi, and Kumar (2020, 2-3) and Hernandez-Resendiz, Tello-Leal, Ramirez-Alcocer,

and Macías-Hernández (2022, 3) propose to analyze the execution logs generated from

interactions between humans and technology. This is a core activity of process mining that

helps to discover, monitor, and improve business processes starting with data.

A good proportion of knowledge is generated from data. When relevant, within scope, and

of quality, data are a strategic asset and a fundamental resource for enterprises. It helps

generate new services, business models, and monetization strategies, optimizes processes

and operational activities, and improves end-user experience. Management of data and

processes is a core activity of digital transformation (Nyffenegger, Hänggi, and Reisch

2018, 358). When combining multiple pieces of information from backlog data, survey

data, or estimations, it is crucial to address some challenges. For instance, aggregating data
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from various sources and at different life cycle stages increases the likelihood of generating

siloed information. To solve this problem, practitioners must highlight what type of data

are generated at which stage of development, and how it is created, and map how it travels

within the digital ecosystem (Boon and Stettina 2022, 114 - 115).

Tracking event information also enables predictive monitoring (Márquez-Chamorro et al.

2018, 1; Dijkman et al. 2019, 908; Lam et al. 2020, 13). This proactive method provides a

bottom-up approach to tackle compliance trends and rule violations, identify those critical

processes or tasks which should be revised, and help in decision-making. To enable

predictive monitoring, event logs must provide information about the order of activities

within the process and the different attributes associated with each event. Hence, event

name, timestamp, and resource name. If an organization lacks a process mining tool, data

can be extracted from information systems and converted into event logs. Then cluster the

event logs belonging to the same business process into event cases. This requires a clear

understanding of the business process domain, value stream, and tools used.

The current technological trends and the growing complexity of tool ecosystems allow

revisiting and pairing up the practices of knowledge management throughout the service

lifecycle. Knowledge can be either tacit or explicit. Tacit knowledge can be found in

human experience, cognition, values, and beliefs. Such knowledge is hidden and difficult

to document due to its nature, but it can influence the creation, interpretation,

understanding, and sharing of explicit knowledge. Explicit knowledge is practical and

tangible. It is generated and stored in technology, applications, development systems, or IT

management practices in the form of documents, databases, and repositories. Knowledge

management is that discipline that takes care of the creation, storage and retrieval, transfer,

and use of these two types of capital (Caldeira and Dhillon 2010, 7; Folkard et al. 2012,

90). Attention to these aspects helps organizations better manage and integrate people,

tools, and processes throughout the value chain process.

A successful value delivery accounts for the three main dimensions of service management

which are processes, people, and technology. The following Table 3 summarizes the

elements for each dimension, to be accounted for, to leverage the value of IT delivery.
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Table 3. Dimensions of Service Management that support IT value creation

People Processes Tools

●Allocation of resources upon
criticality level (Tallon et al. 2016)

●Make relevant information
accessible to stakeholders and
resources (Bhuiyan 2011)

●Analyze collaboration among
stakeholders and resources
(Lempinen and Rajala 2014)

●Group stakeholders based on roles,
involvement level in the project,
expectations, and requirements.
(Zhang et al. 2016, Zhang et al.
2019)

●Acknowledge value systems of
each stakeholder group (Testorelli
and Verbano 2022)

●Recognize where and how
often a non-compliant
behavior occurs (Burattin et
al. 2019; Dijkman et al. 2019)

●Extract execution logs for
process mining and predictive
monitoring (Dijkman et al.
2019; Lam et al. 2020)

●Analyze the correlation
between different types of
exceptions and performance
from the execution logs
(Márquez-Chamorro et al.
2018)

●Make knowledge accessible,
and increase overall
transparency (Caldeira and
Dhillon 2010; Folkard et al.
2012)

●Consider data as a strategic
asset (Nyffenegger et al.
2018)

●Tackle silos (what type of
data are generated, at which
stage of development, how it
is created, and how it travels
within the digital ecosystem)
(Boon and Stettina 2022)

To capture the holistic picture of how value is created, practitioners must understand how

people, processes, and tools depend on each other. Data are a supportive asset that brings

insights into interaction among people, conformity to processes, and better tool usage.

4.4 Monitoring Value

Successful transformation stories are characterized by the efficient cooperation of business

and IT functions. One of the technical challenges which affect the quality of

decision-making and the efficiency of operations is the awareness of how value is created.

The speed of digital transformation leads businesses to improve IT processes and

governance. In the digital and interconnected world, actors continuously exchange and

store information that drives the discovery of new possibilities for development. However,

the growing business ecosystem increases processes complexity. The inter-process

correlation and dependencies among operational assets escalate the likelihood of risk

propagation. This means that, when deploying a new solution into production, there is a

higher probability of facing operational risks, especially those which propagate throughout
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the whole organization. Lohrmann and Reichert (2016, 353) suggest evaluating value

created at the process level before investing in new technologies or adopting new tools.

To ensure better control over processes, experts must identify those key performance

indicators and production targets and approach them at the enterprise level (De Alencar

Silva and Weigand 2011, 104; Folkard et al. 2012, 85). Targets must be specific,

measurable, timely, and aligned with organizational goals and vision. Knowledge shared

with dashboards helps stakeholders visualize the whole project context, with organizational

strategies, goals, and key performance indicators.

Process automation and integrations further support process management in

decision-making. This often involves re-engineering core business processes, such as the

production process, and introducing reporting and analytics tools (Folkard et al. 2012, 85).

Extracting event logs from individual tasks allows a bottom-up approach. This means

tracking the contribution of single resources to business value and reducing the barriers

between decision-makers and development teams. This method is also a most modern

approach to monitoring based on predictive algorithms, allowing for proactive

improvement and risk management (Jochem et al. 2010, 421; Márquez-Chamorro et al.

2018, 12; Burattin et al. 2019, 625; Dijkman et al. 2019, 918-919; Lam et al. 2020, 15).

Monitoring processes step-by-step means performing a precision job that strives to solve

problems and contain accidents. This practice is essential to understand the status of

infrastructures, services, processes, and security and to take corrective actions. Events can

be notified through a service, configuration item, or monitoring tool.

Monitoring tools can impact people and affect how they respond to changes. Organizations

that want to implement monitoring solutions must understand people's attitudes and

account for the risks. For instance, such solutions should support well-being and

incentivize improvement opportunities rather than being a source of blame and accusation.

For this reason, the governance team must prioritize ethicality and clarify what approach to

take for corrective actions (Axelos 2021b, 52).

However, monitoring costs can be high. To contain them, there must be an appropriate

number of checkpoints. Márquez-Chamorro et al. (2018, 14) and Sánchez-González et al.

(2012, 1160) suggest employing monitoring tools on the process gateways, which are those
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joints or split nodes within the process that involve steering and decision-making. To

further control monitoring costs, one should consider whether the monitoring shall be done

before or after task execution since it provides different types of information. Gathering

data from the source environment before execution estimates value creation. Monitoring

during or after execution informs about the contribution of processes and services to value

creation (De Alencar Silva and Weigand 2011, 108). A high-level model explaining how to

approach the development of a data-based monitoring solution is represented in the

following Figure 7.

Figure 7. High-level approach to building a monitoring system to monitor value creation

Figure 7, which summarizes the literature findings related to monitoring value, guides in

the high-level approach to building a tool for monitoring value creation. To track value

creation efficiently, practitioners must understand how value is created throughout a
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specific process. Whilst defining the activities of value creation, one must map the

interaction among people, processes, and tools and clarify the extent to which current

business capabilities allow for tackling relevant factors such as quality of social

interaction, conformity, tools performance and reliability, and build use cases upon the

as-is scenario.

The studies selected and analyzed for the literature survey approach the topic of business

value creation from one single point of view, that is either process perspective or software

perspective, failing at capturing the multi-layered nature of value. The technologies and

procedures amply adopted and well-mature in the business world only provide information

on whether the business value has been achieved or not. In the corporate world, this

reinforces the conviction that business value is solely a financial measure of success. This

generates myopic thinking since it ignores all those hidden elements, not directly related to

financial gains, which indirectly contribute to success. On top of this, the complexity of the

topic limits the interest in finding practical solutions. However, as technology advances,

organizations will be more in need to monitor and control their spending and strategic

choices. Hence, a practical solution to solve this challenge is of paramount importance and

timely. In this context, cooperation among value engineers, process managers, portfolio

managers, and enterprise architects is essential to build solutions that can function in

complex and continuously evolving settings. To achieve these goals, data must be at the

center of the focus. By allowing technology and data to enable new and granular ways to

visualize and control business value creation, it is also possible to tackle the process areas

that contribute positively and negatively to value and take coordinated actions accordingly.
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5 Empirical Results

This chapter reports the findings from the analysis of primary data collection. The first

subchapter reports the results of the interaction with the subject matter experts of the case

company. The second subchapter provides insights from the survey results.

5.4 Case Study: QFD and Success Factors

Ten subject matter experts are selected from a large organization that operates in Europe,

APAC, and the Americas. The organization has headquarters in Finland and was

established seventy-five years ago. It currently employs more than five thousand people

across the global regions. However, as the firm is in constant expansion, the expectation is

that the task force will grow, along with the complexity of business operations and

management of the tool ecosystem. The pace at which technology is evolving increases the

need to find ways to ensure competitive advantage. This growth is accelerating the

developing speed of the IT department. Due to these reasons, it becomes a challenge to

make choices on new development initiatives, especially when decision-making tools that

assess the benefits of new introductions against the impacts on legacy systems are lacking.

As with corporations established before the software age, it is typical to face challenges

when aiming to shift how IT is used and seen: from a tool to a business enabler.

The findings from the literature are applied in a structured fashion to guide in-depth

interviews and workshops with the subject matter experts selected from the case

organization. The experts are selected according to the purposive sampling technique as

being appropriate for the scope of the case study. This is based on their role and

availability to engage in the interviews and workshops. These socialization and

externalization activities, define the success factors to be considered to design a solution

that can monitor the creation of the business value of IT. To do so, the study applies the

QFD framework and refines the literature findings to fit the case company's needs (Figure

8).

The primary data collected from the interactions with the experts are translated into

engineering terms (Zhang et al. 2013, 328-335; Van de Poel 2015, 680-683; Franceschini et
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al. 2017, 4069; Zhang et al. 2019, 7515-7516). As explained in the methodology, to

maintain a language familiar to IT, customers' requirements needed to fill the House of

Quality are, hereafter, addressed as end-users requirements.

Figure 8. The four phases of QFD adapted to the case study (adapted from Franceschini et

al. 2017, 4070).

The first phase of QFD analysis includes filling the product planning matrix. The work

starts with gathering the requirements. The end-user requirements have a degree of

importance that affects the relative weight of technical characteristics. The VOC is

evaluated against the findings from the literature review about the people dimension of

Service management which contributes to value creation. These needs, which reflect the

strategic goals of the IT organization of the case company, are then translated into specific

requirements. These requirements are prioritized and refined against the goals set by the IT

Delivery unit, which is the component of the IT organization that governs the operations

within IT service delivery. The three top end-user requirements are

● Clarify roles and responsibilities of individuals

● Facilitate fact-based decisions

● Ensure that development work is efficient and effective

The need to clarify roles and responsibilities in development work means increasing the

transparency in how workload is shared among teams and team members to ensure

well-being and cooperation and reinforce engagement and accountability in project-related

activities. The second requirement is enabling fact-based decision-making to increase
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transparency and reduce risks. The third requirement is improving the efficiency of

development work, therefore increasing productivity and lowering operational expenditure.

The engineering characteristics describe the functional requirements for the monitoring

tool. These are identified after the interaction with experts and investigation of the

capabilities offered by the current tool ecosystem. The main technical features needed are

● Initiative categorization

● Task prioritization

● Progress tracking

The second phase, the part deployment matrix, associates engineering characteristics with

part characteristics. Since part characteristics are those technical features that affect the

design of the final tool, these are refined around the elements identified within the tool

dimension of service management which contributes to leveraging value and, again,

validated with the experts to fit the case organization. The main parts characteristics, or

design features, required are

● An interactive user interface for development work

● A catalog of solutions and capabilities

● A dashboard for each phase of IT delivery

● A project status tracker

The third phase, the process planning matrix, connects design features to relevant

production process characteristics. The process characteristics are selected from the

development tasks in IT service delivery which create value. The matrix highlights those

characteristics of the production process which are related to

● A centralized approach to monitoring and control

● Mapping tasks dependencies

● Efficiency of decision-making

● Systematic way to identify and improve critical areas

Finally, the process and quality control matrix defines the relationship between process

characteristics and production requirements. It clarifies the quality parameters needed to

control the production process. The production features are selected from those elements
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belonging to the process dimension of service management described in the literature

review. Finally, the main quality parameters to tackle and success factors are

● Compliance to requirements

● Prioritization of goals

● Data reliability

● Effective work

Before service release, the key to determining project success and contribution to business

value is to assess the compliance of project deliverables to the initial requirements. To

ensure a streamlined process, managers must ensure goals prioritization. Being able to rely

on data is crucial to track value achievement and make conscious and fact-based decisions.

Effective work is another determinant of success. The findings from the four stages of the

QDF analysis are summarized in Figure 9 below.

Figure 9. Success factors for monitoring and supporting business value achievement of

IT service delivery

These success factors are key elements to tackle to improve operational efficiency in the

case organization. The first approach to support operational efficiency is to adopt an

interactive user interface for development work that follows up with a completion status of
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the requirements gathered during the design phase. These requirements must reflect

corporate goals and be prioritized based on the current solutions and capabilities within the

organization. The prioritization includes also the categorization of project backlogs. To

ensure business value creation, project tasks must have dependencies and priorities too.

With such a setup, the development team evaluates whether the tests are satisfactory

enough for the final release. Data, fetched from the tools in use within the development

pipeline, provide information on the project status, quality of deliverables, and the extent to

which development activities contribute to corporate success. The assessment of efficiency

is highly reliant on the accuracy of data gathered through the development phases.

Reliability requires data to be accurate, timely, complete, and relevant to the case. A

dashboard for each delivery phase finally reduces the silos generated by aggregating data

at different stages of development work, providing specific reports for the value stream

activities in the development phase.

5.5 Survey Results

The empirical part is complete after the analysis of the survey results, later combined with

the results of the case study, and left to the reader for internalization. The survey, supplied

by the author as a post on the social network LinkedIn, adopts the snowball sampling

technique. The message attached to the questionnaire invited peers to forward the link to

the survey to those who might have been interested in the research topic. This

non-probability sampling technique includes a degree of subjectivity and, due to the

targeted message attached to the invite, the respondents have characteristics desired for the

study. Even though this reduces the likelihood of the sample being representative of reality,

this sampling technique is convenient due to the exploratory nature of the thesis work. The

probability of selecting each single case from the population was unknown.

The survey was open for seventy-seven hours. During that time, the post had reached 1120

accounts, but only sixty-eight respondents answered the survey voluntarily. Of these,

thirty-two responses were ineligible (employed in small and medium-sized enterprises),

defining a total response rate of 6.3%, calculated as for the following formula:

(1)𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑅𝑎𝑡𝑒 =  𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠
𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒 − 𝐼𝑛𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒
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A low response rate considering the high account reach, the main reason being the summer

vacations. The sample to analyze is selected on the size of the organization. The analysis

considers only responses from large organizations. This choice, which aims to align the

survey, case study, and literature review, makes this part of the research strategy closer to

an ethnography.

Before proceeding with the descriptive statistics, data are cleaned with Google Sheets by

removing incomplete observations. A first investigation of data skewness and kurtosis

measures shows the need to normalize the data. To achieve a Gaussian curve, the task is to

identify outliers. Outliers affect data interpretation, for this reason, they must be removed.

Deciding whether to remove the entire response or a single datum is affected by the need

for a sample large enough to generate statistically relevant results. Therefore, since the

sample size is relatively small, deleting a single datum for a specific question still allows

the generation of valuable insights for the rest of the survey.

The measure of Cronbach’s alpha shows the internal reliability of data. This is a measure

of numeric data that excludes items containing ordinal and categorical variables. To

proceed in finding this measure, the variance-covariance matrix is generated to show the

relationship between each pair of items (questions) and their variances. This is compiled by

multiplying each correlation coefficient by the standard deviations of the two respective

items. Following, the Cronbach’s alpha formula used:

(2)𝐶𝑟𝑜𝑛𝑏𝑎𝑐ℎ'𝑠 𝐴𝑙𝑝ℎ𝑎 = 𝑘
𝑘 −1 × 1 −

Σ𝑉
𝑖

𝑉
𝑡

 

Where is the number of items (or questions), is the item variance and is the total𝑘 𝑉
𝑖

𝑉
𝑡

sum of all variances in the variance-covariance matrix. The calculation shows a Cronbach's

alpha value of 0.62 which indicates moderate internal consistency reliability. Due to the

nature of the study, and the sample size, the value is satisfactory enough to proceed with

the analysis. Google Sheets functions are used for data visualization and the following

descriptive statistics.

Millennials (27 - 42 years of age) constitute the bigger portion of the sample with 53.6% of

responses. Following, Gen X (43 - 58 years of age) with 32.1%. Gen Z (18 - 26 years of
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age) is the third with 10.7%, and finally, only 3.6% (one respondent) belongs to the

Boomers II (59 - 68 years of age) generation (Figure 10).

Figure 10. Count of age groups

Most of the respondents are located in Europe, and only two are in the Asia Pacific region

(see Figure 11 below).

Figure 11. Count of location
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Of the total, 32.1% are managers, 17.9% consultants, and 14.3% engineers, following the

groups of specialists, directors, and developers, each with a rate of 7.1% respectively, as

shown in Figure 12.

Figure 12. Count of title

Approximately 82.1% of them belongs to the IT unit, the remainder is generalized as not

being part of an IT unit (Figure 13).
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Figure 13. Count of belonging to IT Unit

39.3% of the respondents, the major group, work in the software sector, following 32.1%

in the energy, 10.7% in the chemical industry, and 7.1% in the manufacturing industry. The

remainder is scattered among management consulting, research, and engineering fields

(Figure 14).

Figure 14. Count of company industry type
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Most of them (92.9%) have taken part in a software project (Figure 15).

Figure 15. Count of participation in a software project

In the role of developer (29.4%), manager (other than project manager) (23.5%), analyst

(17.6%), data scientist (5.9%), and architect (5.9%), or has covered multiple roles (17.6%)

(Figure 16).

Figure 16. Count of roles (relative to participation in a software project)
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The majority of respondents (42.9%) believe that the most important part of a project is

planning (Figure 17).

Figure 17. Count of the most important part of a project

They highlight the importance of clarifying end-user needs, defining use cases, gathering

requirements, setting project scope and objectives, end-to-end production flow, and

organizational change management activities, and defining roles and responsibilities. This

must be done together with business. The development follows in importance with 14.3%

of answers. Who answers as such, explains that this is due to this stage being the most

resource-consuming and expensive part of a project. This core phase is when the employee

must face the hardest technical problems and find solutions. Designing is supported by

10.7% of respondents. At this stage, the team brings clarity on what will be actually built

in the development stage. Ideating is important only for 7.1% of respondents. For them,

this stage is the one where the business value is framed. Ideas, and how they can be

executed, must be evaluated well enough. All of the previous phases are equally important

for 10.7% of persons, who believe that for value creation these cannot be separated, and

value is realized only after their completion. Releasing is important for 7.1% of responses.

At this phase, the product is finally available for users to explore and value is finally
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realized. After end-users' feedback, the development team can lead the improvement

further. Finally, 7.1% believe that the key part is management, if the management is poor,

great ideas, great plans, or great teams will not deliver the expected value (comments can

be found in Appendix 4, Table 12).

The first goal of the survey is to understand whether being able to monitor the value

generated through each activity of development work has an impact on a person's attitude.

Respondents use the Likert scale to express their level of agreement with certain

statements. The Likert scale ranges from 1, indicating strong disagreement, 3, neutral, to 5,

indicating strong agreement. To the statement "Monitoring value creation through the

development process of an IT Service has a positive effect on team engagement and

motivation in completing their tasks", 3 people are neutral, 11 people agree, and 14 people

strongly agree, for an average of 4.4 points (Figure 18).

Figure 18. Impact of monitoring value creation on team engagement and motivation

The statement "By knowing how each task assigned in a project contributes to creating

business value, an employee would be motivated and engaged in completing project tasks

as best as they can" has 2 people being neutral, 12 agreeing, and 10 strongly disagreeing,

with an average of 4.3 points (Figure 19).
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Figure 19. Impact of monitoring value creation on employee engagement and motivation

To the question of whether they believe in the possibility to link individual project tasks

with the organization’s goals (Figure 20), 71.4% answer with “Yes”, 21.4% with “Maybe”,

and 7.1% with “No”.

Figure 20. Linking individual project tasks with the organization’s goals, count of beliefs
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At the question “How do you think tracking project activities would affect employees'

engagement and motivation to complete their work?” 71.4% of respondents agree that

tracking activities increase motivation at work, 21.4% feels that it would not have any

effects on their engagement and motivation in completing their tasks, finally only 7.1%

believes that such an approach would reduce their engagement and motivation (Figure 21).

Figure 21. Tracking project tasks and engagement and motivation, count of perception

At this stage, the hypotheses are

H0: μ1= μ2: There is no significant effect of monitoring value creation on team engagement

and motivation.

H1: μ1 ≠ μ2: There is an effect of monitoring value creation on team engagement and

motivation.

A Pearson’s correlation coefficient tests the relationship among the variables monitoring

value creation and engagement and motivation:

(3)𝑟 =
Σ(𝑥

𝑖
−𝑥)(𝑦

𝑖
−𝑦)

Σ(𝑥
𝑖
−𝑥)

2
Σ(𝑦

𝑖
−𝑦)

2
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Where is the Pearson’s Correlation coefficient, and the value for a variable in two𝑟 𝑥
𝑖

 𝑦
𝑖

different samples, and are their respective means. The t value needed to test the results𝑥 𝑦

is calculated as such:

(4)𝑡 = 𝑟

1−𝑟2

𝑛−2

Where is the Pearson’s Correlation coefficient and the size of the sample. The degrees𝑟 𝑛

of freedom needed to evaluate the results are computed as follows:

(5)𝑑𝑓 = 𝑛 − 2

To test the hypothesis it is assigned a significance level α=0.05 (meaning a 5% risk of

rejecting a true null hypothesis).

With a value of = 0.55, = 3.25 > 0.37 shows a positive, strong correlation between𝑟 𝑡
0.05,26

monitoring value creation on a team level and tracking individual task contribution on the

employee level. The correlation is displayed in Figure 22.

Figure 22. Correlation between team and employee engagement.

Then, monitoring business value creation is the independent variable, whereas the

engagement and motivation of a team in completing the work is the dependent variable
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(Figure 23). A value of = 0.40 and = 2.21 > 0.36 show a positive, moderate𝑟 𝑡
0.05,28

correlation between independent and dependent variables.

Figure 23. Correlation between the impact of monitoring and team engagement.

Finally, single employee engagement and motivation is a dependent variable measured

against the independent variable monitoring business value creation. With = 0.24 and𝑟

= 1.21 > 0.36, there is a positive, weak correlation between independent and𝑡
0.05,28

dependent variables (Figure 24).

Figure 24. Correlation between the impact of monitoring and employee engagement
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There is enough evidence to reject the null hypothesis and accept the alternative hypothesis

that monitoring value creation affects team engagement and motivation positively.

The next step highlights the most relevant requirements (or success factors) in IT service

development that influence the creation of business value. These requirements are selected

from the literature review. After reading the statement “In the context of a software

development project, if the idea is to generate the highest business value, how much

attention should be put on…” The respondents assess twenty-one statements using the

Likert scale from 1 (strongly disagree) to 5 (strongly agree). The graphics for each

statement are in Appendix 1. An ANOVA one-way test is used against the hypotheses

H0: μ1= μ2: All group means are equal.

H1: μ1≠ μ2: At least one group mean is different.

Table 4. Anova one-way results to compare success factors means

Source of
Variation SS df F P-value F crit

Between Groups 63.57739728 21 3.60217802
0.0000001626

150228 1.575121992

Within Groups 461.4138462 549

Total 524.9912434 570

With a p-value of 1.63e-7, and a significance level of 0.05, the ANOVA test shows there is

strong evidence against the null hypothesis that must be rejected. The results are displayed

in Table 4 above.

For each statement, means are calculated and reported in Appendix 2. Table 11 shows a

prioritization (in absolute terms) of the most important elements to highlight in the context

of software development to generate the highest business value. The most important

elements are “Measuring business impact”, “Understanding the impact of solutions on
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people”, “Managing data strategically”, and “Prioritizing tasks”, each with a mean value of

4.4.

The analysis moves on to assess whether there is a correlation between means of

requirements, and agreeability level to the statement: "Monitoring value creation through

the development process of an IT Service has a positive effect on team engagement and

motivation in completing their tasks". This test is performed with an ANOVA two-way

test. Since this test requires the same strata size, samples were selected randomly for each

group. The two hypotheses are

H0: μ1= μ2: All group means are equal.

H1: μ1≠ μ2: At least one group mean is different.

Table 5. Anova two-way results to compare team impact and requirement means

Source of
Variation SS df F P-value F crit

Team impact 2.858585859 2 1.407960199 0.2482913018 3.064760677

Requirements 39.67676768 21 1.861170339 0.0186430007 1.636549638

Interaction 29.14141414 42 0.6834873253 0.9221403554 1.477076747

Within 134 132

Total 205.6767677 197

For a significance level of 0.05, the means of team impact have a p-value of 0.25,

indicating there is no significant evidence to reject the null hypothesis, hence there are no

differences in the means among the respondents, based on the rate given to the main

statement. The means of requirements have a p-value of 0.02, indicating the null

hypothesis must be rejected, hence, there are differences among the means of requirements.

Finally, the p-value of the interaction of the average impact on employees, and average

requirements is 0.92, indicating no differences in the means. The results are displayed in

Table 5. Summarizing, there is no significant difference in the feelings of respondents on

how a monitoring solution would impact a team, nor in monitoring certain factors rather
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than others. However, for a team, there are factors more or less important to monitor. This

is aligned with the results of the ANOVA one-way test reported in Table 4.

The assessment of the correlation between means is also done for requirements and

agreeability level to the statement: "By knowing how each task assigned in a project

contributes to creating business value, an employee would be motivated and engaged in

completing project tasks as best as they can". Since the ANOVA two-way test requires the

same size for each state, random samples are selected for each group of responses. Also, in

this case, the two hypotheses are

H0: μ1= μ2: All group means are equal.

H1: μ1≠ μ2: At least one group mean is different.

Table 6. Anova two-way results to compare employee impact and requirement means

Source of
Variation SS df F P-value F crit

Employee
Impact 1.515151515 2 1.041666667 0.3585940892 3.135917934

Requirements 23.51515152 21 1.53968254 0.0944202892 1.718143346

Interaction 14.48484848 42 0.4742063492 0.9944970892 1.568001259

Within 48 66

Total 87.51515152 131

For a significance level of 0.05, the means of employee impact have a p-value of 0.34,

indicating no significant evidence to reject the null hypothesis, hence there are no

differences in the means among the respondents, based on the rate given to the main

statement. The means of requirements have a p-value of 0.09, also indicating there are no

differences among the means of requirements. Finally, the p-value of the interaction of the

impact on employees and requirements averages is 0.99, indicating there are no differences

in the means. It can be concluded that monitoring certain factors rather than others does not

have an impact on the motivation and engagement of a single employee. The results are

displayed in the following Table 6.
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By observing the correlation matrix of the results (Appendix 3) it is possible to see that

accounting for stakeholders’ perception of business value has a strong positive correlation

on both team ( = 0.62) and employee ( = 0.61) engagement and motivation. Considering𝑟 𝑟

the impact on the employee ( = 0.42), accessing the right tools ( = 0.41), and𝑟 𝑟

coordinating teamwork ( = 0.39) has a moderate positive correlation on team motivation𝑟

and engagement, whereas prioritizing tasks ( = -0.40) has a moderate negative correlation𝑟

on team motivation and engagement.

The final stage of the survey assesses the novelty of the approach developed through the

study. A picture, showing the process needed to define the proper monitoring approach for

an organization, is provided to the respondents. Two questions are asked on whether they

believe the approach is practical and realistic. Also in this case, the Likert scale is used

from 1 (strongly disagree) to 5 (strongly agree). When considering whether the approach is

practical, 1 “disagree”, 9 are “neutral”, 10 “agree”, and 1 “strongly agree”, for an average

of 3.6 points (Figure 25).

Figure 25. Count of the relevance of proposed approach considered as practical

To the question of whether the approach is realistic, 4 answer “disagree”, 11 “neutral”, 4

“agree”, and 2 “strongly agree”, for an average of 3.3 points (Figure 26).
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Figure 26. Count of the relevance of the proposed approach considered as realistic

Half of the respondents have heard of and used similar methods to track value creation

(Figure 27). The other half is divided between those who are unsure about it (28.6%) and

those who have never heard of or used it (21.4%).

Figure 27. Count of the novelty of methods proposed
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Those who are familiar, also explain the methods they refer to. They refer to the activities

of prototyping and evaluation, current state and to-be analysis, KPI dashboard with

accessibility to the team, Porter's four competitive strategies, UNITE Value Creation

Model, CRISP-DM, and SAFe (Appendix 4, Table 13).

It is interesting to understand whether knowledge about other tools and methods affects the

way the proposed approach is perceived. Hence, an ANOVA two-way test assesses

whether the means of the different samples are the same. Also in this case, a random

sampling technique is employed to ensure that each stratum has an equal size. The

hypotheses are

H0: μ1= μ2: All group means are equal.

H1: μ1≠ μ2: At least one group mean is different.

Table 7. Anova two-way results to compare how the level of knowledge and experience

affect how the proposal is perceived

Source of
Variation SS df F P-value F crit

Know-how 0.3888888889 2 0.3684210526 0.6949125074 3.315829501

Perception 0.25 1 0.4736842105 0.4965850152 4.170876642

Interaction 0.5 2 0.4736842105 0.6272821711 3.315829501

Within 15.83333333 30

Total 16.97222222 35

With a significance level of 0.05. The means among know-how values have a p-value of

0.69, higher than the significance level, showing that they are equal. The means of

perception of reality and practicality are also equal, due to the p-value 0.49. Also, the

interaction between the know-how and perception has an equal mean, with a p-value of

0.63 (Table 7). This shows that the experience and know-how in monitoring approaches do

not affect the way the proposed method is perceived.
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Next, it is needed to clarify whether having a certain role affects the way the proposed

approach is perceived. To have equal-size strata, a random sampling technique is

employed. The hypotheses are

H0: μ1= μ2: All group means are equal.

H1: μ1≠ μ2: At least one group mean is different.

Table 8. Anova two-way results to compare how roles affect how the proposal is perceived.

Source of
Variation SS df F P-value F crit

Role 2.6 2 2.516129032 0.1018509568 3.402826105

Perception 0.8333333333 1 1.612903226 0.2162597744 4.259677214

Interaction 0.4666666667 2 0.4516129032 0.6419003649 3.402826105

Within 12.4 24

Total 16.3 29

The significance level is 0.05. For a p-value of 0.10 for the role means, there are no

statistically significant results to reject the null hypothesis. The same is for the Perception

levels, p-value = 0.22, and the interaction among the two, p-value = 0.64 (Table 8). This

means no significant difference in how the proposed model is perceived based on

respondent role.

Following the assessment of whether belonging to a unit different from IT affects the

perception of the proposed approach. A random sampling technique ensures that each

stratum has an equal size. The hypotheses are

H0: μ1= μ2: All group means are equal.

H1: μ1≠ μ2: At least one group mean is different.

The significance level is 0.05. With a p-value of 0.75, there are no significant differences

among means of respondents belonging to IT units or others. No significant difference is

also found in the means of perception (p-value = 0.34). Finally, there is no interaction
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between the two variables. A p-value of 0.34 indicates that belonging to a certain unit does

not affect the perception of the approach proposed. The results are reported in Table 9.

Table 9. Anova two-way results to compare if belonging to the IT Unit affects how the

proposal is perceived

Source of
Variation SS df F P-value F crit

Unit 0.05 1 0.1052631579 0.7498058561 4.493998418

Perception 0.45 1 0.9473684211 0.3448764167 4.493998418

Interaction 0.45 1 0.9473684211 0.3448764167 4.493998418

Within 7.6 16

Total 8.55 19

Finally, the assessment of whether belonging to a different industry than the software

affects the perception on the proposed approach. A random sampling technique is

employed, so that each stratum has equal size. The hypotheses are

H0: μ1= μ2: All group means are equal.

H1: μ1≠ μ2: At least one group mean is different.

Table 10. Anova two-way results to compare if a company belonging to the software

industry affects how the proposal is perceived

Source of
Variation SS df F P-value F crit

Industry 1.113636364 1 1.580645161 0.2159592363 4.084745651

Perception 1.113636364 1 1.580645161 0.2159592363 4.084745651

Interaction 0.02272727273 1 0.03225806452 0.8583691987 4.084745651

Within 28.18181818 40

Total 30.43181818 43
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The significance level is 0.05. With a p-value of 0.22, there are no differences in the means

of respondents belonging to different industries. No significant difference is also found in

the means of perception (p-value = 0.22). Finally, also no interaction between the two

variables, with a p-value of 0.86, indicates that belonging to a certain industry does not

affect the perception of the approach proposed (see Table 10).

Finally, the respondents provide suggestions to improve the proposal further (Appendix 4,

Table 13). The comments can be summarized as such: in a modern software product and

project development, continuous improvement should be taken at least into account. After

the project closure, the team needs to return, refine, and update a product. Hence, also the

model should cycle the loop after “realize”, with an added step “verify” with feedback

loops and a set of checkpoints. This would allow one to constantly monitor the process and

improve it as for the agile methodology. Overall, the approach seems a mix of portfolio

management, SAFe, and hints of TOGAF, but with a crucial aspect. All the different

components are equally important. This approach would allow everyone involved to think

more about the overall value of the project and their work.

The survey shows that monitoring activities have a moderate effect on team motivation and

engagement in completing their tasks, but a weaker effect on single employees. However,

supporting single team members further enhances team engagement. The most relevant

factor that affects both employees and team motivation, which has been highlighted by the

correlation analysis, is accounting for stakeholders' perception of business value. Other

positive elements, but with moderate effects on team motivation and engagement, are

considering the impact of new solutions on the employees, ensuring access to the right

tools, and coordinating teamwork. Attention should be put on prioritizing tasks since it has

a moderate negative correlation with team motivation and engagement. Overall, to

generate the highest business value, and support software development activities regardless

of engagement and motivation, the most important elements to control are “Measuring

business impact”, “Understanding the impact of solutions on people”, “Managing data

strategically”, and “Prioritizing tasks”.

It can be concluded that the approach proposed is an incremental innovation, since most of

the respondents have heard of and used similar methods to track value creation before,

almost 30% of respondents are unsure about it, and 20% had never heard before. The
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respondents lean towards a slightly positive perception of practicality and realism for what

concert the adoption of the approach. The analysis demonstrates that even if the

respondents would have different know-how, experience in monitoring business value

creation, roles, and even if they would belong to certain units, or work in different

industries, their perception of the proposed approach would be the same. Considering the

need of developing a generalized approach, this result is promising. The results are further

discussed in the following chapter.
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6 Discussion

The current study solves the conceptualization gap between tangible business value

measured after service release, and intangible business value generated throughout the plan

and build area of the IT service delivery process. If the tangible value is the financial gain

that can be measured only as a result of development work, the intangible value includes

all those indirect areas which generate benefits throughout the execution of processes

(Purwita and Subriadi 2019, 304 - 306).

Since there is no standard approach that translates business value into engineering terms,

there is much to achieve in terms of implementing tools to monitor value achievement (Van

de Poel 2015, 668-669). Therefore, the first milestone to complete, to finally provide clear

evidence of how a specific improvement initiative contributes to business value, is to adopt

a common method to deconstruct the concept of business value with a top-down approach.

The first objective of the thesis is to design a holistic method to track the creation of

intangible value throughout a business process. Hence, the answer to the first research

question RQ1: What method can be used to tackle the creation of business value

throughout a business process?

The proposed holistic method, developed throughout the research and displayed in the

following Figure 28, allows organizations to set up a monitoring approach to assess the

creation of business value throughout any business process. This method, which is built

around value engineering and business process management disciplines, reduces the

distance between teams and promotes transparency of decision-making between business

experts and engineers.
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Figure 28. A holistic approach to monitoring business value creation through a process

In the current world, software development practices aim for continuous improvement and

continuous delivery, which requires establishing means for maintaining feedback loops and

controllers at the end of a project. This is needed to ensure software applications, products,

or other services are kept up to date, secured, and well integrated within the tool

ecosystem. The presented approach helps organizations define the planning strategy to

build ad-hoc solutions to monitor and ensure continuous improvement activities. In this

context, the tasks end with a continuous feedback loop that facilitates interaction with

stakeholders.
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The method, further summarized in the following Figure 29, mixes the SECI model

proposed by Akao (2012) with the holistic approach developed through the study. The

socialization activities, centralized on generating tacit knowledge, must provide context on

business and technical levels. In this scenario, business value is measured against

organizational goals. Based on the business value achieved, practitioners might select

processes to improve and set targets for them. Based on the type of target, one could define

what intangible value (e.g., operational efficiency, employee satisfaction, end-users

engagement, market value, competitive advantage, customer satisfaction) shall be

improved to maximize the returns in the longer term. Based on this clarification, selecting

process areas and subareas that influence value reduces the level of abstraction. This step

shall be done as many times as possible until reaching a level of clarity and transparency

for everyone involved (e.g., whether it is about IT or business stakeholders).

The following action involves externalization, hence transforming tacit knowledge into

explicit. This action specifies the current initiatives (e.g., from a portfolio management

perspective) within the areas and subareas that contribute to the selected intangible value.

Assessing the efficiency at the project levels requires further unraveling these initiatives

into a set of requirements and tasks to complete on individual and team levels. This

approach systematically examines each initiative, links them with the business value, and

identifies critical areas to improve. By analyzing and highlighting requirements

interrelation, it is possible to define dependencies among tasks, initiatives, subareas, and

areas of a process. Now, it is possible to link the business value at the organizational level

to the value generated by the individual tasks assigned to single employees. With this

information at hand, one can finally map the process of value creation and identify, in a

granular way, how people, processes, and tools further leverage value.

The combination phase, centered on explicit knowledge, is the analysis phase. The analysis

of success factors, KPIs, and metrics is done by applying the lean concepts of quality

control, as for the current study with the QFD. This step is done with the collaboration of

stakeholders. By analyzing how different stakeholders perceive value, and what their

requirements are against business requirements, it is possible to identify the most

appropriate monitoring approach.
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The internalization phase leads to the transformation of explicit knowledge into tacit

knowledge. This is where value is realized. At this stage, a monitoring solution can finally

visualize and compare the current state against the target state and reinforce the continual

improvement among technical managers, business managers, development teams, and

other stakeholders. Through dashboards, reports, and good practices it is possible to verify

the quality of work and go back to the iterative loop with the contextualization tasks.

Figure 29. The wheel of value

The goal of the top-down approach is to reduce the level of abstraction of the concept of

business value and link it to organizational goals, projects backlogs, requirements,

processes, and, finally, tasks (Kang et al. 2012, 2456; Lohrmann and Reichert 2016,

372-373). This approach, having as its main reference the ITIL framework, and by

applying Lean Six Sigma methods, inevitably appears to mix multiple types of procedures

that touch portfolio management, enterprise architecture, and agile frameworks among all.

Overall, this proposal appears to be an incremental innovation that has shown positive

sentiment among the people engaged in the empirical study. This approach has some
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advantages. It provides a granular, step-by-step view of how to decompose the concept of

business value in engineering terms already at the planning stage of a project. For instance,

assuming that the project would be around building a monitoring tool, it ensures that

participants consider business and technical elements equally, already in the planning

phase. Since all the different components are considered equally important, the proposed

approach reduces the gap between technical and business leaders in making decisions that

have resonance in the latter stages of development. This approach provides business

managers with a tool to understand the technical language and better evaluate the business

impacts of technical choices early enough. In this way, anyone involved in a project gains a

better understanding of the overall value of decisions and has a chance of clarifying their

perspective and sharing their needs. This approach allows everyone involved to think more

about the overall value of the project and their work and contributes to building a shared

culture centered on value creation.

The second objective of the study is to identify the success factors that influence the

efficiency of the development of IT services. Thus, the answer to the question RQ2: What

are the most relevant success factors which affect the achievement of business value during

the development of an IT service in a large organization?

To answer this question, the empirical study approaches two different points of view with

different analyses. The literature review points to the key factors within the planning and

building processes of IT services that leverage value creation. The findings serve the case

study to collect qualitative data in the form of QFD-based interviews and workshops with

experts. The literature findings also guide the design of the survey supplied to the general

public via social media. The survey collects qualitative and quantitative data and results are

deducted from inferential statistics. For the case organization, the most relevant success

factors that affect the achievement of business value in IT service development are

compliance with requirements, goal prioritization, data reliability, and effective work. For

the general public, the key factors include assessing the impact on business and people,

strategic data management, and task prioritization. To generalize the results further,and

combine the empirical results, the two most important factors that boost the creation of

business value during an IT project in a large organization are data strategies and

prioritization.
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The planning phase is the most important part of a project where to establish proper data

strategies and prioritization activities. Crucial in this phase is to account for stakeholders’

perception of business value, a task that business and IT must do in cooperation with

end-users. This means engaging in a set of activities such as: clarifying end-user needs,

defining use cases, gathering requirements, and setting project scope and objectives,

change-related activities, end-to-end production flow, and roles and responsibilities.

Preparing the ground for the project work, and focusing on these activities, reduces the

complexity in the latter stages.

However, monitoring tools needed to streamline project work can impact people's behavior

and affect how they can respond to changes. Organizations that want to implement

solutions to monitor operational efficiency must understand how people's attitudes will

influence their behavior and account for the risks associated. Therefore, the leadership

team must clarify how to approach corrective actions and ensure that such solutions

support well-being and development rather than being a source of blame and accusation

(Axelos 2021b, 52). This is aligned with the observation of the Test and Centre of

Excellence Lead of the case organization who affirms that:

“It is essential to identify the right elements to monitor. From my long-term

experience in the field, and having worked with multiple organizations, I have

always noticed that focusing on keeping a project within budget and schedule is

often done at the expense of quality and employees' well-being. In software

development, it is inevitable that, at some point, the project manager requests

extensions in time needed to deliver, or approval for changes in budget, scope, or

number of resources. Hence, the quality of planning is crucial for the success of

building a software solution. The relevant stakeholders must understand that risk

management, requirement elicitation, test, and release management, must be

reviewed carefully at the early stages of an initiative.”

As technology evolves, business and end-user requirements evolve too, with this also the

nature of organizations (Tallon et al. 2016, 563). To respond to long-term sustainable

needs, software developers must design maintainable, adaptable, and robust solutions, thus,

rely on the decisions of the leadership. Therefore, it would be appropriate to implement

tools and architectures that highlight the impacts of decision-making.
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6.1 Monitoring Solution

Organizations have limited capabilities that can assess to which extent IT generates value.

This hinders the quality of decision-making and the awareness of process efficiency. The

third objective of this study is to conceptualize a monitoring solution that can verify the

contribution level of the activities of IT service delivery to business value creation. This

subchapter proposes the key concepts of the features and capabilities for a monitoring

solution needed for the case organization and is defined upon the empirical findings.

Monitoring processes allow practitioners to solve problems, contain accidents, and avoid

hazards. With monitoring solutions, organizational governance makes decisions upon facts,

coordinates initiatives, and leads toward the creation of value. This is well aligned with the

principles of IT service management (Augutter 2019, 26) but, after establishing the

top-down alignment, it is necessary to close the gap by adopting a monitoring solution

built upon system integration. A bottom-up view, as shown in Figure 30, is generated by

employing data and process mining techniques.

The success of monitoring tools is founded on the analysis of execution traces. These

traces store data generated through the activities performed within certain tools and

highlight bottlenecks, non-compliant actions, or unexpected process exceptions. By

analyzing the digital footprint, it is possible to identify critical areas to improve,

non-conform processes, and new processes, but also highlight and support those areas

which contribute to value creation. In the longer term, such an approach, if supported by

machine learning models and predictive algorithms, can enable the development of

proactive monitoring approaches oriented at continual improvement and risk management

(Jochem et al. 2010, 421; Márquez-Chamorro et al. 2018, 1-4; Burattin et al. 2019,

624-625; Dijkman et al. 2019, 919-920; Lam et al. 2020, 15; Hernandez-Resendiz et al.

2022, 1-2). When these solutions enable workflow automation, they improve user

experience, productivity, and efficiency, and reduce operational costs (Kazhamiakin et al.

2010, 403; Maggi, Di Francescomarino, Duman, and Ghidini 2014, 469-470; Trzeciak and

Jonek-Kowalska 2021, 18-22).
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Figure 30. Process mining, top-down and bottom-up approach

Hence, the first step a continuously evolving organization must take to monitor business

value is to improve the data quality at the portfolio level. To maintain a holistic view of the

as-is scenario, the data model backing the monitoring tool should highlight dependencies

among strategic goals, items in IT Roadmap, product backlogs and tasks, business and user

requirements, and processes. These dependencies must be reflected on team, department,

unit, and enterprise levels. A timestamp to data, and defined clustering logic, allows to

keep track of the event logs, mine processes, and extract measurable information to assess

business value (Kang et al. 2012, 2467).

6.1.1 Centralization

Intelligent systems are built around a centralized integration of services that harmonizes

and unifies different processes. In this context, the term “services” includes technology,

applications, development systems, and IT management practices stored it in the form of
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documents, databases, and other artifacts (Caldeira and Dhillon 2010, 7; Folkard et al.

2012, 90).

Aggregating data from different sources, and at different stages of IT delivery, increases

the likelihood of generating siloed information. Thus, for data reliability, reports must

highlight the specific delivery phase when data are generated (Hannila et al. 2022,

272-274). A technical solution to manage data strategically and improve reliability is a

centralized approach to system integration through an Application Programming Interface

(API). The API would be established upon logic rules and act as a filter and aggregator of

all data incoming from the distributed network. This facilitates the collection of event logs

and reduces the risks of biased information which is common with distributed systems.

Figure 31. The high-level concept for a monitoring solution

As Figure 31 shows, the monitoring tool should be a centralized platform that enables the

visibility of the IT delivery pipeline from ideation until value realization, with a digital

tracker that facilitates lean project work.
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6.1.2 Stakeholders

Monitoring tools must support their users. To ensure user acceptance and reduce resistance

to change, the design of the monitoring solution must consider the benefit received and

perceived by each user type. Leveraging stakeholders' engagement in a development

initiative has a positive effect on efficiency. This is achieved by improving transparency

and establishing a relationship based on feedback loops. Stakeholders must understand the

company's vision, the direction to take, and the current status of development against the

service portfolio. The proposed solution accounts for three main stakeholder groups

● IT and business stakeholders

● Project managers

● Development teams

IT and business stakeholders internal to the organization. This group includes team leads,

decision-makers, and employees interested in getting awareness of the current scenario at

the portfolio level. These stakeholders are interested in looking at the dependencies among

projects and, overall, how IT delivers business value on different enterprise layers.

Project managers internal and external to the organization. This group is interested in

leading projects and guiding teams into achieving the best results. To do so, project

managers must understand the dependencies among tasks as well as their project's direct

and indirect contribution to other initiatives in the development and service portfolios.

Also, project managers must be able to see the team members' workloads and overall

contribution to development work, to better manage the initiatives and foresee potential

risks. With such a monitoring tool, project managers would see the work in progress and

forecast the contribution to business value.

Development teams are internal and external to the organization. They need to understand

their contribution to success by looking at their tasks' completion rate, the efficiency of

work, estimated time to delivery, costs of their activities, and overall business value created

at a project level. Development teams must know what to deliver and at what time.
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6.1.3 Project Tracker

With integration, process automation is another approach to further support

decision-making. In the context of development work, process automation might also

include re-engineering the production process (Folkard et al. 2012, 85).

Figure 32. Requirements collection, prioritization, and update
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The example in Figure 32, defines a systematic method to gather requirements about the

product and design process. Understanding the impacts and changes on business and

people facilitates the prioritization and allocation of the right number of resources to the

right tasks. Project managers and decision-makers can further prioritize them by knowing

resource availability, dependencies, stakeholder readiness, and risks.

The digital footprint highlights process bottlenecks, identifies what tasks or activities waste

time, resources, and money, and helps decision-makers take corrective actions upon facts.

Changes throughout the delivery process must document systematically who makes the

change, what, when, why, how, and where. There are two main approaches to tracking a

project's status depending on the data's needs and use. Fetching logs from events

completed before a specific checkpoint provides an estimation to value creation. Fetching

logs from events completed after a specific checkpoint provides information about the

contribution to value creation (De Alencar Silva and Weigand 2011, 108).

6.1.4 Collaboration Tracker

The analysis of the collaboration of stakeholders can further leverage the business value

and support decision-making, operational efficiency, and workload management. This

approach provides insights into the collaboration dynamics, including communication, and

tool usage. The digital footprint helps make strategy-driven choices on whether to augment

or reduce the complexity of the technological ecosystem and design service architectures

compatible with already existing solutions. This technique also provides insights on how

certain events, e.g., incidents, affect the collaboration dynamics and, based on the lesson

learned, readapt or improve processes and management of time, resources, and money. A

simplified class diagram showing the relationship among objects in a project is displayed

in the following Figure 33.
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Figure 33. Conceptualized class diagram of project work objects

The quality of social interaction established throughout the production process has positive

effects on the practices of integrating and sharing resources (Lempinen and Rajala 2014,

171). With the use of technology, organizations build shared consensus. Consensus reduces

resistance to change, improves the quality of activities throughout the value stream, and

leads to a cultural change where value creation becomes the core of each improvement

initiative.

6.1.5 Dashboard

Following up on the development activities is possible with the support of visualization

tools. The dashboard displays the status of activities at the portfolio level and provides a

view from enterprise to business unit, department, team, and individual level. Each layer
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contain relevant measures, and each lower layer supports the objectives of the upper layer.

In this way, each visualization board is adapted to different user types.

A dashboard keeps track of the status of initiatives at the portfolio level throughout the

entire delivery process and highlights the specific delivery area of relevance. It provides

real-time information on the development stage and distance toward the target value. The

dashboard displays the IT roadmap status, thus, one could see requirements, timelines,

backlogs, and project members. It provides different views, for example, on processes and

projects by business criticality level. Hence, each development project and objective can be

organized and visualized hierarchically and linked to the business strategy.

In the example shown in Figure 34, the monitoring dashboard increases visibility and

transparency on the work in progress and improves collaboration on a team level.

Everyone being part of a team knows the tasks of primary importance, what to deliver, and

when. The board provides detailed information about the last change happening in the

project ecosystem. The dashboard displays the completion rate, work efficiency, time left

until the next milestone, and the costs of team activities. Finally provides direct links to the

project plan, requirements, and product backlogs which are kept externally.

Figure 34. Example dashboard of development-related measures from a team perspective
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Reducing the barriers between leadership and project teams and closing the circle of value

creation is possible with the use of monitoring solutions such as dashboards. Dashboards

and reports facilitate decision-making and enable feedback loops among multiple

stakeholders.

6.2 Cost-benefit Analysis

The development and implementation costs of such a solution are affected by an

organization's digital maturity level. Developing a solution from scratch means a long-term

program that is resource, time, and cost-intensive. However, if the digital maturity level is

high enough, such a tool can be built incrementally through multiple sets of smaller

initiatives with low costs, risks, and efforts. When released into production, costs would be

related to licenses and subscription fees if the service is outsourced. If built in-house, costs

would include ongoing tool maintenance and resources needed. In both cases, training

costs should be accounted for. Maintaining a real-time monitoring system can be costly. To

contain costs, data can be fetched and analyzed periodically, based on need (e.g., before a

steering meeting or a gate control).

For what concerns the benefits for an organization, this tool would improve production

performance, optimize time-to-deliver, and better engage and satisfy project teams. On a

strategic level, a monitoring solution would allow for fact-based decision-making, reducing

the risks of failure. Furthermore, support for decision-making allows for making conscious

and sustainable choices that result in significant cost savings in the long term. For instance,

savings would be generated first from workflow automation and goal prioritization,

meaning reducing manual tasks, and secondly, from improved portfolio management and

delivery process. This approach can further increase employees' performance and invite

them to approach daily activities with a focus on value. Also, such a solution can help

build consensus and reduce resistance to change. By monitoring and improving the quality

of activities throughout the value stream, it is possible to lead a cultural change that aims to

centralize value creation as the core of each business initiative.

6.3 Managerial Impacts

The current study provides an innovative and technical solution to monitoring business

value by pointing to operational efficiency and employees' well-being. The proposed
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monitoring approach supports fact-based decision-making. It provides managers with a

means to respond proactively to the inevitable changes that arise during any software

development project. Such a monitoring tool gives ground to better manage and forecast

the time to market. Optimizing the use of resources, increasing the efficiency of delivery,

and enhancing project management, allow for the maintenance of holistic control and

cultivating awareness of the as-is scenario among the stakeholders who access the tool. In

this way, it is also possible to reduce risks, prioritize activities and initiatives, set new

organizational goals, increase transparency, and, finally, improve the overall IT service

delivery process, portfolio management, and related sub-processes.

Moreover, the proposed approach opens new development opportunities for business

strategies. The background work needed to implement the monitoring tool can also push

the adoption of social network analytics, which allows us to understand the social

dynamics of collaboration and teamwork. With the study of the digital footprint of

employees participating in IT service delivery activities, it is possible to highlight the

specific areas to improve. Also, this can support the human resources unit, as it allows for

structured organizational learning and team building. Nevertheless, it can improve the

supplier relationship and strategic partnership, as it allows for a better selection of partners

based on historical records and also communicating needs and wants to those external to

the organization.

On a managerial level, the study also raises a question for corporate leaders and challenges

them to think of what value means. Is it only a financial indicator or is it way more?

Thinking of the answer on a deeper level can provide further direction on how to observe

the enterprise settings and take corrective actions.

The negative impacts are not missing. Such a solution requires understanding the levels of

confidentiality of the information displayed. Therefore, proper user types must have proper

access rights. By relying on data quality, decision-making requires a certain level of trust in

the information provided by the tool. Reporting and analytics tools are sensitive to the

quality of source data. Therefore, it is paramount to maintain certain quality standards at

the source systems. Problems might also arise due to integration errors, increasing

maintenance costs. Along with a monitoring solution, the documentation must be
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appropriate enough and cover all the methods and controls for data reliability and ethical

use of the tool.

6.4 Theoretical Impacts

Currently, the narrative on business value creation in IT service delivery is focused on

researching ways to improve the designing and development phases, due to their cost and

resource-intensive nature, but it neglects the planning phase. The empirical results of the

present study show that value creation must be tackled already at the planning phase.

Another element that the current literature lacks is a solution that can be generalized and

applied to different cases and scenarios. The literature solves business value-specific

problems for defined industry/business types. The present work, on the other hand,

provides a solution that can be applied to different industries that operate with IT,

regardless if they are software or non-software, or if they have an IT unit or not.

Additions to the existing scientific literature concern also the value engineering field. The

difference between the current study and the reviewed narrative is how the holistic solution

is built. The papers reviewed focus only on one specific aspect of value creation, for

example, either from a business process management, or from the monitoring perspective,

but lack the integration of the two disciplines, which this manuscript provides.

Moreover, the narrative findings might be technical and complex for non-technical experts

to understand. Hence, this thesis work reduces the gap, proposing a solution for technical

and non-technical experts.

The approach is also different in how business value is defined. Specifically, this study

claims that the existing solutions indicate whether a target value is achieved. Currently,

measures of business value refer only to what happens after a product or service is released

into production but fail at denoting where value is created and what elements within the

value creation process influence the results, positively or negatively. By differentiating

between tangible and intangible and focusing on the intangible, it is possible to control

how tangible value is reached, which is the aimed business value, and, with proper

technologies in place, such as machine learning models, it is possible to adjust the process

accordingly.
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7 Conclusion

The first objective of the thesis is to design a holistic method to track the creation of

intangible value throughout a business process. The study proposes a planning approach

for organizations to build ad-hoc solutions to monitor and ensure the continuous

improvement of IT projects. This finding differs from the previous studies since it

approaches the topic of business value from a holistic perspective and solves the gap

between technology and business that multiple studies could not fill. The method

developed is an enrichment of the existing frameworks and methodologies. However, its

peculiarity is that it allows practitioners to reduce the level of abstraction of the concept of

business value and translate it into engineering terms. Its application reduces the distance

between technical and business decision-makers, ensures that participants in value

engineering tasks consider business and technical elements equally, and grants them an

integrated view of the current business scenario.

The second objective is to identify the success factors that influence the efficiency of the

planning and building phases of IT service delivery, namely data management, and

prioritization. It also defines that the project planning stage is the most influential phase in

project work. Proper planning determines the extent to which business value is realized.

Supporting end-users and, specifically, accounting for their perception of business value is

the key factor at this stage.

Finally, the third objective is to conceptualize a monitoring solution that helps

decision-makers verify how service development activities contribute to business value

creation. The current study demonstrates that monitoring value creation facilitates teams’

and individuals’ motivation and engagement in completing project tasks.

Even if the sample size in the empirical study is relatively small and there were high risks

of undermining the statistical significance of the results, results hold reliable, as for

satisfactory Chronback alpha value of 0.6. To be added, the triangulation design approach

to research reinforces the validity of the findings.
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This study enriches the existing literature by providing insights and directions for further

research. For example, it leaves room to explore how the approach of breaking down the

abstract concept of business value would work with other types of business processes

unrelated to the software practices, e.g., in logistics or marketing, as well as in small and

medium-sized enterprises. The current study could be expanded to the operational area of

IT Service Delivery and understand how to monitor all the continuity activities when a

service is in production. Deeper investigation could point out relevant KPIs and metrics for

the identified key areas. Further studies could explore natural language processing

techniques for generating automatic business impact analyses and risk reports, or how to

employ intelligent tools to assess the quality of requirements. Also, as the technical

solution advances proposals for a collaboration tracker, it is appropriate to suggest a further

investigation of social network analysis techniques to reinforce resources integration, and

team-building practices, but also explore the negative implications of monitoring tools on

employees wellbeing and management. Finally, as suggested from the responses in the

questionnaire, the invitation for further research is to investigate the alignment of the

proposed solution with existing frameworks, and especially UNITE Value Creation Model,

CRISP-DM, and SAFe.
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Appendix 1. Requirements in IT service development that influence the creation of
business value, survey results

Figure 35. Count of the relevance of selecting the best idea

Figure 36. Count of the relevance of measuring business impact
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Figure 37. Count of the relevance of assessing how an idea fits in the current scenario

Figure 38. Count of the relevance of visualizing catalogs of current ideas, projects, and

solutions
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Figure 39. Count of the relevance of mapping the process of how value is created

Figure 40. Count of the relevance of measuring how projects contribute to business value
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Figure 41. Count of the relevance of categorizing initiatives

Figure 42. Count of the relevance of visualizing current status against target status in a

project
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Figure 43. Count of the relevance of maintaining centralized control over tools

Figure 44. Count of the relevance of accessing the right tools
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Figure 45. Count of the relevance of managing data strategically

Figure 46. Count of the relevance of understanding the impact of solutions on people
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Figure 47. Count of the relevance of accounting for stakeholders’ perception of business

value

Figure 48. Count of the relevance of designing normal and exceptional flows



8

Figure 49. Count of the relevance of defining requirements in a standard way

Figure 50. Count of the relevance of considering changes already at the design stage
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Figure 51. Count of the relevance of allocating resources upon task criticality

Figure 52. Count of the relevance of making independent choices
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Figure 53. Count of the relevance of coordinating teamwork

Figure 54. Count of the relevance of prioritizing tasks
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Figure 55. Count of the relevance of revisiting project schedule periodically

Figure 56. Count of the relevance of using digital footprint to analyze process efficiency
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Appendix 2. Prioritization of requirements

In the context of a software development project, if the ideal is to generate the highest

business value, how much attention should be put on...

Table 11. Requirements means, from the highest to the lowest

Question Mean

Measuring business impact 4.43

Understanding the impact of solutions on people 4.42

Managing data strategically 4.37

Prioritizing tasks 4.36

Revisiting project schedule periodically 4.27

Measuring how projects contribute to business value 4.25

Mapping the process of how value is created 4.23

Accounting for stakeholders perception of business value 4.11

Coordinating teamwork 3.96

Designing normal and exceptional process flows 3.96

Selecting the best ideas 3.93

Considering changes already at the design stage 3.92

Assessing how an idea fits in the current scenario 3.89

Visualizing the current status and target status to achieve 3.89

Visualizing the catalog of current ideas, projects, and solutions 3.82

Allocating resources upon tasks criticality 3.79

Accessing the right tools 3.75

Defining requirements in a standard way 3.68

Categorizing initiatives 3.54

Using our digital footprint to analyze process efficiency 3.54

Making independent choices 3.25

Maintaining a centralized control over tools 3.18



13

Appendix 3. Correlation matrix of requirements



Appendix 4. Comments from the respondents

Table 12. The most important parts in a project

What is the most
important part in a
project? Why did you answer so?

Ideating
If the idea is not good at all, then the other phases cannot compensate for the
failed idea phase and the value creation will fail

Ideating

It is difficult to choose the most important part of a project, but the idea that
moves forward is what creates business value. However, great planning,
designing, developing and monitoring is what makes it reality, so let's not forget
that either. We can have a great idea, but a poorly executed one will likely fail

Planning

"If you fail to plan, you plan to fail" - Benjamin Franklin said this (now googled
it) and he is right, seeing this across many roles and many jobs. Proper planning,
including requirement analysis and user studies, and all that, is important to do
before even a line of code is written

Planning
Planning phase should (maybe POC also) create a wide understanding of what we
are doing and why.Also this phase should engage business

Planning
Everything else would fail or be of no use without an excellent project planning
and steering activities

Planning "Well planned is half executed"

Planning
Planning gives clear roles and expectations to workers, helps them focus their
work

Planning

If you don't do the planning properly, you will end up in ad-hoc things and often
chaotic ways of working during the project. You need to be always couple of
steps ahead, surprises will still come and can not be avoided. I see that
understanding the end user needs and e2e flow is very important and will be done
as part of the planning phase. Also ensuring that the OCM will be done properly
is very important and needs to be done when planning. The rest becomes much
easier with a good plan

Planning

Different phases are equally important, and the significance of each phase may
vary depending on the project and its specific requirements. However, if I need to
highlight a particularly crucial phase, it would be the initial planning and analysis
phase, where key project objectives are defined, requirements are gathered and
project scope is determined. That lays a foundation to the project and sets the
direction for further activities

Planning Planning stage is the most difficult stage to re-do iteratively

Planning Gets more expensive to correct mistakes the later you find them

Designing With the design you make clear what you're going to make

Designing
Doing each one of the phases with good quality ensures that the outcome of the
project is also having a good quality



What is the most
important part in a
project? Why did you answer so?

Developing
The development phase is when the employee has to face the hardest technical
problems and find solutions

Developing Since it is the most resource consuming/expensive part of the project

Developing That is usually the core process of the project

Releasing

Releases are everything: It is the time when something is available for users, and
the actual development team can learn something. Feedback is everything (in
Agile especially)

Releasing

That is the first point where value is really created as the changes go to
production and for end users to get feedback. All the other parts are just guesses
of possible value creation and should be done as fast as possible as they don't
create real value

Management
Had a projects fail by poor management when idea,plan,des and dev have been
110%

All of the above Value realization mostly happens once the project has been delivered

All of the above
Each step is crucial and has a direct effect on the other steps, so all must planned
accordingly

Table 13. Feedback on proposed approach

I have heard and
used
methods/approach
es/solutions
similar to the one
proposed

If you answered "Yes". Which
one and were you satisfied after
the use?

Based on your understanding and experience,
how could the method proposed in the picture
be improved further?

Maybe Needs more hands dirty time

Maybe

Repeat after “realize”. As far as I understand the
model, it is not a necessity to cycle the loop by.
However, in a modern software product/project
development you cannot stop once an approach is
written: you need to return, refine, update

Maybe

I answered maybe. In the
company where I worked, one of
the values is transparency, so
basically everyone in the
company is updated on business
goals, KPIs, and so on, regardless
if they need that knowledge for
their work. But recently there was
for example, some request to
"dumb it down" so ppl who are

In an ideal world where everyone is on the same
page and has the same understanding of project
goals and business outcomes and such, this would
be so beautiful. but life is so messy, and work is not
an exception to that. For example, if I know my
work is contributing to the big picture that could be
motivating, but then I should understand on a
deeper level how exactly the whole system is
working. Not sure if that is feasible to expect from
everyone. But I think this would be a really good



I have heard and
used
methods/approach
es/solutions
similar to the one
proposed

If you answered "Yes". Which
one and were you satisfied after
the use?

Based on your understanding and experience,
how could the method proposed in the picture
be improved further?

not in business roles can also
follow the discussion. The idea is
to provide visibility for everyone
in the company on how the
business is doing. So not sure if
this counts, and this was still not a
perfect implementation

way to get everyone involved into thinking more
about the overall value of the project and their
work

No Verify after realization

No
Data quality, integrity and utilization could be
added to the model

Yes

The most effective way to reach
results is to have quick
prototyping and evaluation, in
close cooperation with product
management, addressing use cases
end-to-end. The rest is
unnecessary bureaucracy

Yes

The approach seems a mix of portfolio
management, Safe, hints of TOGAF.
Crucial is that all these components are equally
important

Yes

Creation of KPI dashboard
accessible to the entire project
team, so that everyone
understands and knows how value
is measured and how they can
contribute

By setting up a feedback loop from monitoring to
the realization so that the development project is
able to learn and change the way they proceed
based on the monitoring data

Yes Creating a library of typical choices for each stage

Yes
Porter's four competitive
strategies

Yes

UNITE Value Creation Model,
PMP-based approaches. I'm never
really satisfied :) They usually
need to be implemented at a
company level and maintained

Including a more agile perspective, all steps seem
quite fixed

Yes CRISP-DM
They have the same idea behind, just different
generalizations



I have heard and
used
methods/approach
es/solutions
similar to the one
proposed

If you answered "Yes". Which
one and were you satisfied after
the use?

Based on your understanding and experience,
how could the method proposed in the picture
be improved further?

Yes

We have used the current state and
to be an analysis approach. I think
this is beneficial on a large scale
especially in a complex
environment where there can be a
lot of different kinds of needs and
alignment would be needed to
gain the benefits widely. On a
small scale I think this is a pretty
normal approach to be used to
ensure the process is taken into
account, and not just directly to
implementing specific needs

Continuous improvement should be taken at least
into account, as often something is implemented
once, but then the cycle kind of never ends and you
need to constantly monitor the process and improve

Yes

I have found SAFe with defined
value streams very effective and
practical. It does not 100% ensure
that leadership teams prioritize
projects accordingly, but people
who work in projects understand
easily in which value stream their
project is contributing, and how

I would consider using value streams, where part of
the steps (1-3) is already defined

Yes
Break down the Realize part into smaller iterative
checkpoints

Yes

It's rare in work life that people
think about the name of the
method

The Present method is a linear way of doing things
and in the real world things happen in more
random order than in perfect linear order. Good
example of this would be that we can start
developing even if the design or specs are not
decided yet so it's more like a parallel agile way
than a waterfall. If we forget this you have listed
good points and this is probably the best way to
present the model


