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What we observe is not nature in itself but nature exposed to our method of
questioning.

— Werner Karl Heisenberg



Abstract

Bespoke software development needs the engaged involvement of customers in each
phase of the development life cycle, as the client’s perspective and contribution are
essential to the success of the project. At present, most of the software houses
(organisations specialised in building software products) that work on commissioned
supply adopt agile methodologies in the intent of achieving customer loyalty and of
lowering time to market. Frequently however, the relationship between customers
and suppliers may be undermined by a range of latent factors whose detection should
need thorough attention and mitigation to keep the project afloat. Such problems as
domain language barriers, unclear definition of scope, requirements, milestones and
responsibilities, passive and defensive attitude in place of collaborative approaches, and
different levels of expertise between teams and customers, may all spawn divergence
in scope, loss of quality, and incorrect estimations. This work presents a survey that
investigates the main factors of influence on breakages in the relationship between
customers and suppliers, addressing the perspectives of the two sides of the fence.
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Chapter 1

Common issues experienced by
bespoke software development
companies

This chapter introduces the case study for this thesis, describing all possible topics of
research involved and the related state of the art. In addition, all essential background
information will be provided to the reader.

1.1 Context overview

When in need of purchasing new software products, customer may opt for off-the-shelf
artifacts or may consider the idea of developing a tailor-made solution based on their
specific needs. The former solution usually grants a solid product that has been
developed in order to respond to a shared necessity of the market, thus is has been
tested on a large installed base for years. This benefit is proportional to the number
of users, even though the coverage of the user tests is usually not homogeneous. In
fact, common flows (e.g. the parts of the applications that are widely used by the
majority of the users) tend to be highly more "tested" in comparison with edge cases
or additional features.

Furthermore, off-the-shelf products are usually developed within the supplier’s company
itself, with shorter development cycles and without the need of interacting frequently
with lots of stakeholders. These products are capable of granting a specific set of
functionalities that are available at a given price.

Conversely, for their intrinsic nature, off-the-shelf products present a reduced level of
customisation to the needs of specific customers, or simply there might not yet exist
products that capture and meet the actual client needs. For example, companies that
rely on projects with a high degree of innovation and risk (e.g. startups) or need to
integrate/update pre-existing services usually may not find adequate products.

In these cases, therefore, bespoke software development solutions become essential.
Unlike the former scenario, where customers act like passive figures that select the
most suitable software for them, this approach requires active engagement of the client
during the entire development of the product.

In custom-made projects, sometimes the client may already have an internal team
of designers and developers who are able to ensure the correct realisation of the
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product or eventual integrations with other services. However, in far more common
scenarios, customers do not have the resources or the expertise that would allow them
to undertake the project internally, so they usually have to outsource the development
of the project by relying on external providers such as software houses or freelance
developers.

This scenario inevitably incurs distinct overheads that may cause well-known problems
in software engineering, as it requires the alignment of groups of people with different
cultures, expertise and needs towards a common goal.

In 2021, the custom software development market generated revenues of USD 24.46
billion expected to expand at a compound annual growth rate (CAGR) of 22.3% from
2022 to 2030 [11], thus this sector can be considered as a relevant scenario of interest.

Some Development Approaches of
Bespoke and Off-The-Shelf Software.

CRITERIA Off-The-Shelf

Software

i:,) Flexibility Very High Low |
x Customizability Very High T Low |
Integration Seamlessly Possible Hardly Possible
@“’5 Compatibility Very High Low |
Gj Support Usually full time Up to a limited extend
Time High T Low |
= High but effective Low but re!:urring_
= over the long term. on subscription basis.

Figure 1.1: Bespoke vs off-the-shelf software, Source: [19]

1.2 Bespoke software development

Bespoke software development, also referred to as custom or tailor-made software,
is defined as the creation of a software product based on the needs of a customer. Its
main characteristic is represented by the need for outsourcing the development of the
project, generally entrusted to one or more software houses.

The development of a software project is a complex job. It is reasonable to assume
that the complexity increases according to the number of parties involved, as the
coordination of different organisations adds overhead.
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In order to standardise many relevant aspects of the development of a software project,
an international standard for software life cycle processes has been proposed. This
standard is called ISO/TEC:12207. In this thesis, the reference version will be the
latest, 12207:2017[1].

In particular, this document provides a common process framework for describing the
life cycle of systems created by humans, adopting a Software Engineering approach.
The ISO standard describes the processes needed to establish a collaborative effort
that follows a structured development process from the initial concept to the final
product and its maintenance.

In particular, it aims to deliver a product that meets the requirements of the various
stakeholders involved in the project, considering both their technical and business
needs.

The standard describes the life cycle of the system from its conception of ideas to the
retirement of a system. Furthermore, it provides the necessary processes to acquire
and supply systems, and helps to improve communication and cooperation between
the parties involved in the creation, use and management of modern software systems,
so that they can work together in a unified and coherent manner.

ISO/IEC:12207 can be used in different ways. This thesis will refer to the acquirer-
supplier mode, as guidance in developing agreements between the acquirer and the
supplier. The standard defines the processes and activities that can be selected,
negotiated, agreed to, and performed as reported in the agreement.

The ISO defines the concepts of acquirer, user, customer, supplier, and process. These
terms will be widely referred to in this thesis.

The organisation executing the acquisition process is called the acquirer. Users,
instead, can be the organisation or individuals that directly benefit from the utilisation
of the product or service, while customer refers to the user and acquirer collectively.
However, in this thesis, the concept of customer will be referred to as a synonym of
acquirer.

Suppliers are instead defined as organisations or individuals that enter into an
agreement with the acquirer for the supply of a product or service.

At last, a process is defined as a set of interrelated or interacting activities that
transform input into output. In particular, every process that will be object of interest
for this thesis is defined by

e a title

e its purpose
e its outcomes
e its activities
e its tasks

In particular, the document refers to the concept of software life cycle processes,
which are all the processes that can be applied to the life cycle of a software, regardless
of the software development life cycle model that is selected for the project.

The ISO classifies software life cycle processes into four main categories. The processes
that will be relevant for this case study will be described in the following paragraphs
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Software Life Cycle Processes

Agreement Processes

Technical Management
Processes

Acquisition Process (6.1.1)

Project Planning Process (6.3.1)

Technical Processes

Business or Mission Analysis
Process (6.4.1)

Supply Process (6.1.2)

Project Assessment and Control
Process (6.3.2)

Stakeholder Needs and
Requirements Definition Process
(6.4.2)

Organizational
Project-Enabling
Processes

Decision Management Process
(6.3.3)

Systems/Software Requirements
Definition Process (6.4.3)

Life Cycle Model Management
Process (6.2.1)

Risk Management Process (6.3.4)

Architecture Definition Process
(6.4.4)

Infrastructure Management
Process (6.2.2)

Configuration Management
Process (6.3.5)

Design Definition Process (6.4.5)

Portfolio Management Process
(6.2.3)

Information Management Process
(6.3.6)

System Analysis Process (6.4.6)

Human Resource Management
Process (6.2.4)

Measurement Process (6.3.7)

Implementation Process (6.4.7)

Quality Management Process
(6.2.5)

Quality Assurance Process (6.3.8)

Integration Process (6.4.8)

Knowledge Management Process
(6.2.6)

Verification Process (6.4.9)

Transition Process (6.4.10)

Validation Process (6.4.11)

Operation Process (6.4.12)

Maintenance Process (6.4.13)

Disposal Process (6.4.14)

Figure 1.2: Categories of processes in ISO/IEC 12207:2017, Source: [1]
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1.2.1 Agreement processes

The agreement processes define the activities necessary to establish an agreement
between two organisations.
This category includes

e Acquisition process
e Supply process

The acquisition and the supply processes will be discussed a lot in this thesis.
Organisations use the acquisition process to acquire products or services.

In a bespoke software development project, the acquisition process is generally carried
out by the acquirer.

The supply process is used by organisations to provide products or services. In a
custom software development project, the supply process is generally performed by the
supplier.

Name Purpose
Acquisition Obtain a product or service in accordance with the acquirer’s
process requirements

Supply process | Provide an acquirer with a product or service that meets agreed
requirements

Table 1.1: Acquisition processes and their purpose

1.2.2 Organisational project-enabling processes

The organisational project-enabling processes help ensure the organisations the
capability to acquire and supply products or services through the initiation, support,
and control of projects. This category includes

e Life cycle model management process

e Infrastructure management process

Portfolio management process

e Human resource management process

Quality management process
e Knowledge management process

It is important to underline how these processes should be carried on by both parties
signing a contract. In fact, both acquirers and suppliers ensure aspects such as
quality standards, availability of resources (human, material, time, and economic), and
governance on the project.

For the objectives of this thesis, the life cycle model management and the quality
management processes will be cited. In bespoke software development, the former
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is usually performed by the supplier, but the characteristics and the will of the acquirer
tend to have an impact on the outcomes of this process.

Name Purpose

Life cycle Maintain and assure availability of policies, life cycle processes,
model life cycle models, and procedures for use by the organization
management

process

Quality Assure that products, services and implementations of the quality
management management process meet organizational and project quality
process objectives and achieve customer satisfaction

Table 1.2: Noteworthy organisational project-enabling processes for this thesis

1.2.3 Technical management processes

The technical management processes are used to establish and evolve plans, to
execute the plans, to assess actual achievement and progress against the plans, and to
control execution through to fulfillment. This category includes

Project planning process

Project assessment and control process
Decision management process

Risk management process
Configuration management process
Information management process
Measurement process

Quality assurance process

For the scope of this thesis this processes will be taken into consideration.

Name Purpose

Project Create and manage efficient and practical plans. This will de-
planning termine the range of project management and technical activ-
process ities, outputs, tasks, and deliverables, set up task completion

timetables, including success criteria, and the resources needed
to complete tasks.
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Project Assess whether the plans are aligned and feasible. It determines

assessment the status of the project, the technical and process performance

and control and directs the execution to help ensure that performance is in

process accordance with plans and schedules, within projected budgets,
to satisfy technical objectives

Risk Recognize, examine, address and keep track of risks constantly.

management It can be applied to risks related to the acquisition, development,

process maintenance or operation of a system

Information Generate, obtain, confirm, transform, retain, retrieve, disseminate

management and dispose of information to the designated stakeholders

process

Measurement Gather, examine, and present objective data and information to

process facilitate effective management and illustrate the excellence of
the products, services, and processes

Table 1.3: Noteworthy technical management processes for this thesis

1.2.4 Technical processes

The technical processes are used to define the requirements of a software system, to
transform the requirements into an effective product, to permit consistent reproduction
of the product when necessary, to use the product to provide the required services, to
sustain the provision of those services, and to dispose of the product when it is retired

from service.

All these processes are generally carried out by the supplier, except for the business or
mission analysis process and operation process, which are more domain of the acquirer,
with partial involvement of the supplier.

This category includes

e Business or mission analysis process

e Stakeholder needs and requirements definition process

e System/software requirements definition process

e Architecture definition process

e Design definition process

e System analysis process

e Implementation process

e Integration process

e Verification process

e Transition process
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e Validation process

e Operation process

e Maintenance process

e Disposal process

Some of these processes require the active involvement of the acquirer, and these will
be object of analysis in this thesis. In particular, this work will refer to

Name Purpose

Business Identify the business or mission problem or opportunity that

or mission can be addressed. Analyse the potential solutions that could be

analysis used to resolve the problem or take advantage of the opportunity.

process Establish the solution classes that could be employed to address
the issue or exploit the opportunity

Stakeholder Define the stakeholder requirements for a system that can provide

needs and the capabilities needed by users and other stakeholders in a defined

requirements environment

definition

process

System/software| Convert the stakeholder’s user-focused perspective of desired

requirements capabilities into a technical view of a solution that meets the op-

definition erational needs of the user. This will generate a set of quantifiable

process system requirements that define, from the supplier’s point of view,
the characteristics, attributes, and functional and performance
requirements the system must have in order to meet stakeholder
requirements

Verification Provide objective evidence that a system or system element fulfils

process its specified requirements and characteristics

Validation Provide proof that the system, when used, meets its business or

process mission objectives and stakeholder requirements, and is successful
in its intended use in its designated operational environment

Operation Establishes requirements for and assigns personnel to operate the

process system, and monitors the services and operator system perfor-
mance. To keep services running, this process helps to recognise
and examine discrepancies compared to contracts, stakeholder
requirements, and organisational limitations

Table 1.4: Noteworthy technical processes for this thesis

All these processes will be often cited in this thesis.
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1.2.5 SDLC models in bespoke software development

Another important concept that will be often recalled in this thesis is Software Develop-
ment Life Cycle Software Development Life Cycle (SDLC). A software development
life cycle is a model that covers all the stages of software development, which are:

1. Planning

Requirement analysis
Design and prototyping
Implementation

Testing and integration

A s

Maintenance and retirement

The model concept should not be mistaken with methodology. In fact, the former is
descriptive and describes what to do, whereas the latter also describes how to do it.
There exist many types of SDLC model, each with different scopes, approaches, and
principles [41]. In custom software development, two main elements gained importance
over time: the sequential model and agile methodologies.

The former, also known as the waterfall model, is based on the notion of repeatable
processes. It provides strictly sequential phases. The access to the next phase is governed
by the satisfaction of specific pre-conditions; therefore, phases are not overlapping over
time. Some extraordinary events may imply to go back from the start. Each phase
defines planned activities and expected incoming and outgoing products, contents
and structure of documents, responsibilities and roles involved, and product delivery
deadlines. The main criticisms leveled against this model involve an excessively rigid
approach towards changes and lack of parallelism.

As a response, two main corrections were proposed. The former promotes the usage of
disposable prototypes that facilitate the comprehension of requirements or the design
of solutions. The latter defines returns in the waterfall flow. Each return cycle groups
subsequences of phases.

REQUIREMENT
GATHERING & ANALYSIS

SYSTEM DESIGN

’ DRPLEHRETATION
WATERFALL

MODEI. i MAINTENANCE

Figure 1.3: The waterfall model, Source:[39]
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The waterfall model is still highly appreciated and requested by acquirers. In fact, it is
a suitable solution for clients who prefer not to be involved in the development process
and simply want to be involved in the beginning and then receive a complete product
at the end [51].

This type of contract, called turnkey model, is usually well-known to acquirers. How-
ever, turnkey contracts do not include changes during the realisation of the product.
Therefore, in these situations, suppliers often ask for additional charges to implement
change requests [50]. Nevertheless, in software development projects, changes are
quite common and unpredictable. Consequently, agile methodologies gained crescent
popularity. They are driven by the following four guiding principles [31]

e Individuals and interactions over processes and tools, an excessive rigidity obsta-
cles the production of value

o Working software over comprehensive documentation, maintained documentation
does not always coincide with great software

o Customer collaboration over contract negotiation, stakeholders must collaborate
towards a certain goal, there is no point on setting excessively bureaucratic
structures

e Responding to change over following a plan, adaptability over sticking to a plan

Agile methodologies are usually the preferred solutions by suppliers, thanks to their
adaptability to unforeseen events or new implications.
However, they might be unappreciated by acquirers, especially if they have no previous

familiarity with it.
(1) Plan

Review @

Agile
methodology

@ Design

Deploy @

«sAsana

Test (4) (3) Develop

Figure 1.4: Characteristics of the agile methodologies, Source:[31]

The choice of the proper SDLC has important implications over the project and it is a
noteworthy aspect in the analysis of customer-supplier issues.
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1.3 Problem definition and objectives

Custom software development is by nature highly dependent on the interaction between
the various stakeholders involved. But this aspect can turn out to be a double-edged
sword for many reasons, as it is necessary to converge the interests and the objectives
of two (or more) organisations.

Suppliers in fact often report recurring problems that impact the efficiency of the
development of the project, and in some cases they may even lead to project failures if
not adequately managed. On the contrary, customers might be exposed to uncertainty
about the completion of the project within the established times and costs.
Analysing this scenario is not trivial, as many heterogeneous factors are involved.
Before arriving at the definition of the problem, it is crucial to understand the risks
that customers and suppliers may face.

1.3.1 Risks for the customer

Every software development project can be described in terms of three objectives: what
the project needs to deliver, when it needs to be delivered, and within what budget.
These objectives are generally represented by an established budget, a set of defined
requirements, and delivery deadlines. These constraints are linked to each other, which
means that it is not possible to change one without impacting the others.

Therefore, the acquirer is exposed to three main risks, which are budget overrun,
delays in the delivery of the product, and incomplete requirements development. [3]

A requirement is defined by an expression, in the content of a document, that conveys
objectively verifiable criteria to be fulfilled and from which no deviation is permitted if
conformance with the document is to be claimed.

The following picture provides a complete classification of the types of requirements
that may be expressed in a software project [15].

Functional
requirements

Privacy
requirements

Delivery
requirements

Implementation
requirements

Requirements

Legislative
requirements

Standard
requirements

Organisational
requirements

Non-functional
requirements

External
requirements

Safety
requirements

Interoperability
requirements

Figure 1.5:

Ethical
requirements

Performance
requirements

Efficiency
requirements

Product
requirements

Portability
requirements

Requirements classification

Space
requirements
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The iron triangle model, presented by Martin Barnes in 1969, represents two possible
scenarios in terms of Software Development Life Cycle (SDLC) adopted, resources,
time, and scope (requirements).[3]

On the one hand, in a project that is developed through the waterfall model, the
scope (completion of the requirements) of the project remains fized, while economic
resources and deadlines may vary over time.

On the other hand, agile projects depict the opposite scenario; that is to say, costs and
deadlines remain strict while the variable part is related to the requirements completion.

Fixed

Resources
Agile
software

Waterfall
software

Resources

Estimated

Figure 1.6: Iron triangle model, Source:[3]

The possibility of granting all the three aspects cited above with certainty is unrealistic;
thus, the acquirer, in the selection process, should be aware of the aspects that
characterise each SDLC model cited above.

Finally, acquirers may not have any previous experience in software development
project, thus they usually need to take a leap of faith in selecting the supplier. As a
result, they tend to trust the opinions of acquaintances who have already developed
software projects with a specific suppliers.

1.3.2 Risks for the supplier

On the supplier’s side, risks are instead less evident and highly dependent on the
interaction and agreements with the supplier and the state of the art technology
involved in the development of the project.

It is a common opinion to think that the contract proposal, which is usually drafted
by the supplier, tends to propose favourable conditions for the supplier.

Instead, in many cases, suppliers try to acquire clients by proposing more favourable
prices or less stringent conditions (especially for small and medium-sized organisations),
or simply do not consider certain aspects that are usually added as clauses after previous
bad experiences.

Furthermore, suppliers tend not to enforce many clauses to avoid appearing unfriendly
or losing their clients, since generally most leads in bespoke software development
organisations are usually generated by word of mouth, often independently of aspects
such as the size of the company.

Furthermore, suppliers usually need to work for customers with different levels of
expertise in software development, and therefore the explanation of certain principles
and ways of working is not immediately clear to inexperienced acquirers. This knowledge
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gap between the two parties is usually translated into suspicious tendencies expressed
by potential leads.

Given these premises, the main risks for the supplier’s side involve loss of income on the
project, overwork, tension and stress on the assigned team, bad reputation and loss of
potential lead generated by word of mouth, loss of projects, and consequent inefficiency
of employees due to work reorganisation and idle times.

The necessity of making a great impression on the acquirer usually implies the proposal
of discounts on the initial price, which may become even bigger in cases of supplier’s
faults (sometimes even if the supplier does not have any responsibility), erasing by far
the margins of a possible profit.

Furthermore, especially with inexperienced customers, suppliers tend to propose
contracts that bind the development of all the requirements to a fized budget (usually
referred to as the turnkey model) with additions of specific delivery deadlines, taking
on all the risks associated with incorrect initial estimates or uncertainty about the
technologies or the feasibility of the project itself.

In some cases, the necessity of completing all the requirements in a given time and
with a given final price may imply overwork or a diminishing value for the cost/hour
ratio, situations that generally produce tension and stress over the team.

1.3.3 State of the art - Customer-supplier issues in custom
software development

Customer supplier interactions in bespoke software development have been studied for
over forty years and still represent a relevant theme to be discussed on.

The analysis of this type of relationship spans over multiple heterogeneous topics,
spacing from software development life cycles, psychological factors, marketing aspects,
and legal and economic agreements between the two parties.

Many previous studies (e.g. Reel, 1999 [2]; Hanssen & Faegri, 2006 [20]; Wiegers
& Beatty, 2003[59]) pointed out the importance of achieving an optimal level of
engagement and satisfaction of the acquirer during the whole development of the project,
to the extent of reaching the project goals with the predefined resources.

Moreover, several authors (e.g. Wallace & Keil, 2004[49]; Boehm, 2002(7]) also agree
on the fact that the customer (or some aspects related to him/her) is usually one of
the main factors that cause project failures or consistent budget overruns (up to 34%
of total development costs, according to Jorgensen and Molokken-Ostvold, 2006[27]).
Issues like shallow definition of requirements, poor communication between stakeholders,
scope creep and lack of prioritisation, unrealistic expectations, and poor commitment
are likely to have a negative impact on the project (Cerpa & Verner, 2009(8]; Lehtinen
et al, 2014 [33]).

However, a shared misconception claims that good project managers are always able
to address every problem that may arise from the interaction with the supplier. Keil
et al, 1998 [28] confute this statement by affirming that not all customer-related issues
cannot be directly addressed by the project manager, since they are related to the
customer’s behaviour. According to their work, customer mandate (risks related to
the relationship with the customer and his/her expectations) and environment risks
(external risks such as natural disasters or events that may influence the project) are
the two classes of risks on which the project manager can only partially influence or
just try to foresee. A tangible example of actions that cannot be directly controlled
by the project manager is the completion of tasks that can only be carried on by
the supplier, such as the provision of essential material or the sharing of the access
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to private information (e.g. credentials or business plans). Therefore, the project
manager should be able to forecast customer-related issues to achieve success in project
implementation. The adoption of known best practises might then be the key to
addressing these issues.

The current state-of-the-art includes some qualitative analyses that were conducted
in order to analyse limiting and enhancing factors that affect relationships among
customers and suppliers. In particular, this thesis refers to the work of Pasi, Nikula,
Smolander, 2008 [36]; Hanssen & Feegri, 2006[20]; Siddique & Hussein, 2016 [44]. The
first work focuses on the specific customer-supplier analysis through the application
of grounded theory to a set of interviews to different roles of software development
organisations. The objective of the survey includes the identification of customer-
related problems that, according to suppliers, negatively impact the completion of the
project.

Hanssen & Feaegri’s study instead focuses on customer engagement in projects that
adopted agile methods through a longitudinal case study, following a migration from
the adoption of a waterfall model to an evolutionary project management process.

In conclusion, the last paper targets the main aspects that promote or hinder customer
involvement in agile software projects, focusing on the Norwegian software industry.
Also in this case, interviews and qualitative analysis through the adoption of grounded
theory were the main tools used to conduct this study.

These three articles were the source of inspiration for this thesis, which converged
to the analysis of customer-supplier interactions after a previous iteration aimed at
formulating and confusing four hypotheses in potential customer-supplier issues in
bespoke software development. These hypotheses are discussed in paragraph 1.3.4,
while the selection of the case study will be discussed in chapter 2.

1.3.4 Scope of the study

This thesis aims to analyse the main problems faced by bespoke software development
organisations with their customers.

This broad definition of the problem was established at the beginning of the project as
a precise objective related to the job of a project manager.

The work carried out must be seen from the perspective of an iterative process, whose
outcome is the selection of a specific scope of the set of problems that are associated
with the customer-supplier relationship.

In order to obtain the domain of the possible targets of this analysis, I conducted
a preliminary market investigation through a systematic review of the state of the art,
some brainstorming sessions with peers in my company, and a set of ten interviews
with different project managers of bespoke software development organisations.

The first version of the questionnaire was very basic and short, as it had to be completed
within a time of a phone call with a prospect (approximately 10 minutes). In this
phase, prospects were project managers of software houses that work on custom-made
products.

The questionnaire aimed to let the prospects of the interview talk about the recurring
problems they experience and the solutions they adopted to mitigate or overcome the
reported issues. The next step in the call was the engagement of the prospect in order
to convert him/her into an interviewee for the next phase of the process, which is
described in chapter 2.
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ID Question

QP1 Does your company mainly work on bespoke software projects?

QP2 Which are the most recurring and annoying issues that your company
experiences?

QP3 Did you try to address them? How?

Table 1.5: Questions of the first iteration of the questionnaire

The transcriptions of the interviews, in addition to various blog posts and dedicated
pages were then used to perform a Thematic Content Analysis [4]. Its results were
then used to select some categories of interest from the variety of problems experienced
by software houses in bespoke software development. The results of this work defined
four main possible problems that could become objects of analysis for this thesis.

1. Selection of the appropriate software development life cycle

The selection of the SDLC model is a crucial aspect for a software de-
velopment project. In fact, an incorrect choice can influence the success of the
project itself.

However, suppliers usually embrace only one or two SDLC models (usually wa-
terfall or agile), considering only a limited subset of possible parameters that
may influence the choice.

Furthermore, suppliers prefer to adopt the Scrum [56] framework or their own
methodology (which is usually an adaptation of Scrum obtained by removing
certain events or figures of the framework itself) in every project. This approach
is intrinsically not optimal.

. Analysis of customer-supplier interactions

Many prospects reported having issues of various nature with their customers.
These aspects generally cause a sense of dissatisfaction in both parties, noticeable
delays in the delivery of the project, or budget overruns.

The problems that were reported were usually shared by different suppliers,
making this scenario an interesting use case for an in-depth analysis.

However, it is also crucial to understand the needs and reasons behind certain
behaviours manifested by customers.

Therefore, the objective of this study involves the identification of a relevant set
of recurring problems in customer-supplier relationships, followed by the high-
lighting the characteristics shown by both parties that can represent a
risk to the project from this perspective.
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3. Improvement of the estimation of the contingency factor in the quota-
tions

Estimates of costs made by software houses always vary according to a
value, called the contingency factor, which is the translation of the estimated
risk reported in the final price.

Providing an adequate estimate of the contingency factor is a crucial but not
trivial task.

On the one hand, a contingency factor that is too low may help in proposing
competitive prices, but may also expose the company to earning losses (especially
in turnkey contracts).

On the other hand, contingency factors that are too high may grant a reduced
exposition to earning losses, but may also propose prices that are perceived as
excessive by the acquirers.

However, many software houses tend to propose the same contingency factor
for every project, or they try to compare the project to previously developed
ones without adequately analysing all the possible risks that may arise in the
development of the new one.

4. Analysis of the main critical issues and weaknesses of contracts be-
tween the two parties

A subset of software houses, especially the smaller ones, reported issues with
the management and application of their contracts. Project managers
reported that their contracts often present issues such as unforeseen scenarios,
invalid clauses, or long redaction times. Some suppliers also reported adopting a
more risky approach, regulating only the core aspects of the project and applying
as little as possible any kind of clause present in the contract. This approach
is necessary, as the contract management process would take too long to be
completed.

In conclusion, this chapter aimed to provide the reader with some essential information
to understand the concepts described in this thesis. Chapter 1 also described the
preliminary work that was carried out to obtain the domain of possible noteworthy
problems to be analysed. However, the resources available for this work led to the
necessity of selecting one of these four problems.

Chapter 2 will be dedicated to the performance of this selection, in addition to the
effective analysis of the problem and the description of the corresponding methodology
that was applied.



Chapter 2

Analysis of the possible solutions

This chapter describes the transition from the hypotheses domain to the selection of the
problem that was the object of interest in this thesis. In addition, a description of the
tools, the methodology, and the steps used to select the object of interest and perform its
analysis in comparison with the current state of the art will be provided to the reader.

2.1 Domain of the problems

The analysis of the market and the first iteration of the questionnaire presented in
paragraph 1.3.4 highlighted the four problems that will be the object of interest in
this chapter. Every problem will be referred to through its ID.

ID Problem

P1 Selection of the appropriate software development life cycle

P2 Analysis of the interactions with the customers

P3 Improvement of the estimation of the contingency factor in quotes

P4 Analysis of the main critical issues and weaknesses of contracts between
the two parties

Table 2.1: Set of problems considered in the domain

The following sections aim to describe in a detailed manner each problem spotted by
the first set of interviews.

2.1.1 P1 - Selection of the appropriate software development
life cycle

The selection of the proper SDLC model plays an essential role in all software devel-
opment projects. However, performing the right choice in choosing the proper SDLC
model to be adopted in a project is non-trivial.

17
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Each SDLC model is driven by a specific objective, such as quality assurance, risk
mitigation, team scaling, etc.

The survey produced by Ruparelia [41] provides a complete overview of the SDLC
models and their application scenario.

SDLC (Models)

Figure 2.1: Kinds of SDLC models, Source: [42]

The selection of software development life cycles also has an high impact on the way
of working of the supplier, the costs of the project, the level of involvement of the
customer in the projects (in terms of role, responsibilities, control on the project, and
risk sharing) and project planning (with reference to expected outputs and delivery
times).

The adherence to an SDLC model must be properly supported by both parties, and
with reference to the supplier it must be properly achieved to a proper application of
the software life cycle model management process. In particular, the supplier must
grant adequate capacities and capabilities, life cycle processes, policies, and procedures
to ensure the proper adoption of the SDLC model.

A common problem experienced by suppliers is the way to perform this choice, as the
selection is highly dependent on a long list of factors. An interesting objective for
this analysis would involve the design of a process in which, given in input a series of
predefined parameters, returns the best possible (or a ranking of) SDLC model to be
applied.
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2.1.2 P2 - Analysis of customer-supplier interactions

Bespoke software development is by definition highly dependent on customer-supplier
interactions. Customers in need of purchasing tailor-made software form a vast and
heterogeneous set. Each customer may differ in factors such as level of expertise in
the IT sector, previous experience in developing software projects, type of required
project, attitude towards it, etc.

Every step of the development of the project (which can be consulted in the image
below) requires defining specific touch points and assignments for the customers, also
according to the selected SDLC model.

STEP1

' Idea Generation

STEP 2

i Y
<A /,‘ Designing

) Custom ——
Y 4 \f Software \ STEP3
° & » Development ,J Development
Process /

STEP 4

Integration & Testing

T STEP S5

Launching

v@lﬂ

Figure 2.2: Steps in the process of custom software development, Source: [6]

Every phase of the project (and even the stages that precede its development, that is
to say, when the customer is still a lead or prospect) is important as it allows suppliers
to gather information about the acquirer’s (potential or real) behaviour.

In particular, suppliers would be interested in understanding which factors of a cus-
tomer may cause potential issues in the development of the project. This would allow
them to properly assess and treat them or decide not to take the project.

However, there is no shared and clear set of factors that should be considered. Conse-
quently, the correlation between some unknown factors and their effects on the project
might be unclear or hidden to the supplier.

In conclusion, P2 can be formalised as the need to identify a set of traits of acquirers’
behaviour that can translate into potential issues during the project development, in
addition to their correlations with the effective problems that are likely to be verified.

2.1.3 P3 - Improvement of the estimation of the contingency
factor on quotes

Estimates always represent a topic of discussion in custom software projects. Ne-
gotiations on prices, delivery deadlines, and included features can last for several
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months. These situations can potentially result in significant losses for the supplier if
the estimate drafting is not paid.

The following picture lists a set of factors that must be taken into consideration while
drafting an estimate for a custom software project

Identifying Factors Affecting Software Development Cost

Size Of Custom Software /3/

Data Migration

Software Complexity %" @ Platform & Features

UI/UX Design ,_, [‘Tj Time Estimation

Back-End Development

b

T\r Software Testing

Third-Party Integration E? J:ii Maintenance & Support

Figure 2.3: Factors that affect custom software estimates, Source: [5]

However, estimates must also take into account risks and unforeseen events that might
have a relevant impact on the financial sustainability of the project development.
This consideration is usually taken into account by estimating a contingency factor.
Estimating this value is not a trivial task, as the contingency factor represents a
double-edged sword for the market competitiveness of the supplier.

As reported in section 1.3.4 | on the one hand, a contingency factor that is too low
may help to propose competitive prices, but may also expose the supplier to earning
losses (especially in turnkey contracts). On the other hand, contingency factors that
are too high may grant a reduced exposition to earning losses, but may also propose
prices that are perceived as excessive by the acquirers.

Therefore, optimisation of the estimation of the contingency factor may represent a
noteworthy object of interest for the suppliers.

2.1.4 P4 - Analysis of the main critical issues and weaknesses
of contracts between the two parties

Contracts do represent another topic of discussion in agreements between customers
and suppliers in custom software development. Also in this case, negotiations may tend
to stack up over time and result in a loss for the supplier upon missing an agreement
between the two parties.

In this sector, suppliers can generally offer three types of contracts, which are fixed
price (or turnkey), Time & Materials (T& M) or dedicated team ones. The following
image reports the characteristics of each of them
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Types of contracts in IT outsourcing ‘ N-iX

Fixed price Dedicated development team

Size of project small & medium small & medium large
Requirements predefined not set evolving
Flexibility little high high
Budget predefined not set estimated
Client's control little significant full or partial
Warranty predefined not set not set

Methodology waterfall agile agile

Figure 2.4: Types of contracts in bespoke software development, Source:[21]

From the first set of interviews, the majority of the interviewees declared that their
organisations adopted their own templates for all or almost all the classes of contracts
reported above. Templates are updated once serious threats are discovered or negative
events occur.

However, a subset of suppliers declared to experience recurring problems with their
contracts. First of all, they do not have the capacities to afford and structure proper
templates, thus it takes a lot of time for them to draft contracts. In addition to that,
they tend not to enforce too many clauses for two main reasons. The former includes
the effective validity of the clauses. In some cases, the interviewees had doubts about
the effective proper applicability of the clauses, as in their opinions some clauses were
open to different interpretations.

The latter instead involved the will to maintain positive relationships with their
customers, even if they were not fully compliant with the contract.

Therefore, P4 can be formalised as the necessity of reducing the time needed to draft a
contract with a corresponding solid legal validity.

2.2 Narrowing down to the problem of interest

Each problem has a relevant impact on the relationships between customers and
suppliers in the development of bespoke software.

Nevertheless, their areas of interest are vast and heterogeneous. The limited time and
resources available for the development of this project necessarily required making
some choices to focus only on a specific element of this domain.

Therefore, the second phase of the project aimed to choose one of these topics.

2.2.1 Methodology for the selection of the topic

The state of the art suggests many methods to perform project selection. In this
case, it is hard to establish quantitative metrics that could be relevant for this scope.
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Traditional metrics, such as Return on Investment (ROI), Rate of Return (ROR), and
earned value, could not be easily estimated.

The criteria for the selection of the object were mainly qualitative. They took into
consideration

e The relevance of the problem for the majority of the suppliers who
would have been interviewed

e The feasibility of a noteworthy contribution in a period of six months
e My level of expertise in the specific sector of each problem
e My level of capability and capacity to eventually resolve the problem

Therefore, given the various methods for the selection of a project [48], I decided to
restrict the choice between the ones that were more suitable for a qualitative-based
selection.

In particular, the ranking method, the scoring model and the analytic hierarchy process
were the possible candidates.

The ranking method is quite simple and straightforward. It arranges the projects on
a scale of one to four (in this case) based on their importance, and it allows identification
of top priorities. It works effectively when there are limited criteria to evaluate, and it
is easy to assess the factors involved.

The scoring model works when there are many selection criteria to consider and the
projects compared differ considerably between each other. Instead of selecting one or
two criteria as in the ranking method, the scoring model considers groups of factors
(e.g. strategic alignment, benefits, risk). Every criterion receives a rating, and every
group s given a weight. The weighted average score is then computed to arrive at the
final project score.

At last, analytic hierarchy process combines subjective elements with mathematical
models to provide a more holistic technique than the other cited methods. It suits
particularly well to complex project evaluations. Similarly to the previous model,
the analytic hierarchy process works with a long list of selection criteria. However,
it does a pairwise comparison, putting every two criteria against each other. This
technique reduces the possibility of errors and biases. After this pairwise comparison
is completed, values are normalised, and the weighted score is computed.

Given the restricted set of elements in the domain and the limited number of parameters
that could impact the choice, I decided to opt for the ranking method. In addition
to my ranking, I also decided to involve suppliers in this selection.

In order to do so, I performed the second iteration of the questionnaire.

This second version was structured as follows

1. Interviewee profiling

2. Investigation of interest towards problem P1
lo)

3. Investigation of interest towards problem P2
lo)

4. Investigation of interest towards problem P3
lo)

5. Investigation of interest towards problem P4
lo)

Every section of this iteration of the questionnaire will be presented in the following
paragraphs.



2.2. NARROWING DOWN TO THE PROBLEM OF INTEREST 23

2.2.2 Interviewee profiling

This part of the interview aimed to highlight the main characteristics of the interviewee’s
organisation, to the extent of relating the characteristics of the supplier to their needs
and expectations analysed in the remaining part of the questionnaire.

The interviewee profiling section contained the following questions

ID Question

Q1 What kind of services does your organisation develop? Do you mainly
work on internal products or on bespoke/commissioned software?

In what indicative percentage do you deal with commissioned software?
How many commissioned projects do you develop in a year?

Q2 How long do commissioned projects you develop usually last (in months)?

Q3 Which SDLC models do you follow/contract types that you offer?
Does your organisation have any qualifications/certifications (e.g. ISO
9001/27001, Scrum certifications, Prince certifications)?

Q4 On average, how many people make up your work team in a bespoke
project? How many employees/collaborators are there in the organisation?

Table 2.2: Questions included in the supplier profiling section

This section of the questionnaire aimed to frame some strategic aspects of the intervie-
wee’s organisation.

First of all, the first object of interest included the importance of bespoke software
development for the interviewee’s organisation. Q1 aimed, in fact, to highlight how
relevant is bespoke software for the interviewee’s organisation in terms of effort in a
year.

Another important consideration about the interviewee’s organisation was related to
the average duration of their project. Suppliers with longer (and lots of) bespoke
projects might in fact be heavily affected by the issues discussed in this thesis.

The third question aimed to understand the offer and expertise of the supplier in-
terviewed in terms of SDLC models. The second objective of this question included
tracking of the most followed SDLC models (or applied methodologies) by organisations
that work on custom software.

Finally, the fourth notable aspect of the profiling took into consideration the size of
the organisation and its teams.

2.2.3 Investigation of interest towards problem P1

This part of the interview was guided by two main objectives.

The former aimed to analyse in a qualitative way the implementation of the life cycle
model management process provided by the interviewed supplier.

The latter instead wanted to highlight the feelings and sensations of the interviewee
towards the implementation of this process.

It is essential to understand that the objective of these questions was qualitative. They
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aimed to understand the main aspects of problem P1 without focusing too much on
the details.
This section contained the following questions

ID Question

Q5 How challenging is it for you to choose the right software development
cycle? Are you generally satisfied with the choice afterwards?

Q6 Which factors do you usually consider when selecting a SDLC for the
project?
Q7 Have there been cases where you were particularly dissatisfied with the

development cycle of the software adopted / Did you encounter problems
during the progress of the project?

Are there such situations that repeat themselves with recurrence? If so,
have you tried to direct them? If so, how?

Table 2.3: Questions included in the investigation of interest towards problem P1

Each question aimed to make different correlations between the problems and the stage
of the process in which they might be verified.

Q1 wanted to investigate whether the supplier had a method of selecting the SDLC
model and how it worked. Furthermore, Q1 wanted to capture eventual problems freely
exposed by the interviewee.

Q2 instead wanted to investigate the reasoning made by the interviewee’s organisations
behind the establishment of the life cycle model management process.

In conclusion, Q3 presented two main objects of investigation.

The former wanted to grasp eventual dissatisfaction towards the process, in order to
bring out possible undetected problems.

The latter instead targeted the approach of the interviewed supplier towards these
problems. A proactive approach in attempting resolutions is usually synonym of major
interest towards the problem and more need of facing/resolving it.

2.2.4 Investigation of interest towards problem P2

This part of the interview wanted to grasp the sensations of the suppliers towards their
customers, their behaviour, and the consequences the latter has on the project.

The investigation was still qualitative as it was mainly concerned with understanding
the cause-effect relationships rather than gathering quantitative information.

In custom software development projects, the sharing of information and materials is
usually bidirectional. The flow that goes from the customer to the supplier assumed a
major relevance for this part of the interview. Materials and information that pass
through this way include images/texts/videos, credentials for third-party services
accounts, devices and sensors (e.g. in IoT projects), crucial information to define (and
refine) use cases and feedback on the delivered versions of the product.
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This section contained the following questions

ID Question

Q8 Do customers generally meet your expectations/constraints related to
the commitment required of them in the development of a project (e.g.
meeting deadlines, clear definition of project constraints and requirements,
active participation in project phases)?. What initiatives could be useful
to solve the problem?

Q9 Are you generally able to maintain consistency between the activities
envisaged by the software development methodology and those actually
carried out during construction (in terms of times, estimated costs, and
project objectives)? With which development model(s) does this occur?

Table 2.4: Questions included in the investigation of interest towards problem P2

The first question aimed to point out the expectations that the interviewee had towards
his/her customers. This question let the interviewee express his/her point of view,
relating it to the problems that are frequently verified in his/her organisation. As
stated before for 3, the second part of the question wanted to analyse the approach
of the interviewee towards the resolution of the problem.

Q9 instead wanted to grasp the cause/effect relationships between the perceived behaviour
of the customer and the repercussions it has on the project in terms of additional costs,
relevant delays, or downsizing of the goals. The last part of the question wanted to
explore the relationship between the selected SDLC model, the presence of problems
in the problems in the project, and the impact that the customer’s behaviour had on
these situation.

2.2.5 Investigation of interest towards problem P3

The investigation of interest towards problem P3 targeted the approach of the intervie-
wee’s organisation towards effort estimations. In particular, the supply process, project
planning, life cycle model management, risk management, and stakeholder needs and
requirements definition process implementations were targeted in this analysis. The
investigation was still qualitative, as it is mainly concerned with understanding the
cause-effect relationships rather than collecting quantitative information.

This section wanted to gather information about the way of working of the interviewed
supplier towards the drafting of quotations. Estimates are generally a noteworthy
argument of discussion and negotiation between the two parties in bespoke software
development. Therefore, it would have been interesting to analyse the behaviour and
sensations of the suppliers towards their quotations. In this way, problems related to
estimates could emerge from the interview.

An important role in quotations is played by the contingency factor, which is a
provision that the cost estimator makes to cover unforeseeable expenses the project may
incur [32]. The contingency factor estimation is a non-trivial operation. On the one
hand, a high contingency factor may ensure the supplier coverage from possible risks
(including changes or gaps in the analysis), but may also prevent the supplier from
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offering competitive prices. On the other hand, a low contingency factor may ensure
more competitive prices, but may not cover unforeseen events.

ID Question

Q10 How much does the choice of the software development cycle influence
the contingency factor of the quotation?

Q11 Generally how do you estimate project costs a priori? How important is
the choice of software development cycle in your estimation? How long
does it usually take you to estimate the costs of a project?

Table 2.5: Questions included in the investigation of interest towards problem P3

The first question aimed to analyse how impactful is the selection of the SDLC model
in economic terms, that is to say how much the contingency factor is influenced by this
choice. On the one hand, turnkey contracts shift the risks to the supplier as this figure
is forced to ensure all the requirements stated in the contract. Therefore, the final price
must take into account all the risks associated to the completion of the requirements
(therefore the contingency factor should me much higher). On the other hand, agile
models allow the sharing of risk between the two parties. Hence, the contingency factor
can be reduced[10].

Q11 instead let the interviewee describe his/her way of working in cost estimations,
describing the parameters that are taking into account, their relevance, and the average
time required to make a quotation. Q11 also wanted to investigate whether the
selection of SDLC model (and consequently the application of the methodology that
the organisation developed in order to effectively apply the concepts of the model)
brings other considerations into the quotation. An example might be the necessity of
carrying out different activities depending on the choice made.

2.2.6 Investigation of interest towards problem P4

The last part of the interview aimed to extract significant information related to the
perceptions of the interviewees about their contracts, their way of drafting and managing
them, and their eventual previous experiences with cloud-based third party services
that manage legal contracts.

Contract negotiations are another recurring and important theme in customer-supplier
relationships. Negotiations, in fact, can last for a long time, and the application of the
clauses can pose a threat to the maintenance of good customer relationships.

ID Question
Q12 How long does it usually take you to draft a contract?
Q13 How many changes are made on average to contracts in a year?

Q14 How often do you consult contracts during a project?
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Q15 How do you manage and keep your contracts? (e.g. paper archive, signed
and scanned copies on Drive, cloud software for drafting contracts)

Q16 Have you ever used cloud services for contract automation? If so, how
was your experience?

Q17 Do you make use of legal advice for the drafting of contracts?

Q18 Have there been cases where you were particularly dissatisfied with the
contracts you use to regulate the development of commissioned projects?
Are there such situations that repeat themselves with recurrence? If so,
have you tried to direct them? If so, how?

Table 2.6: Questions included in the investigation of interest towards problem P4

This set of questions was conceived with three main objectives as guidance. Q12,
Q15, and Q16 aimed to detect potential interest in contract automation by gathering
eventual previous experience with cloud-based contract management tools, the time
required to redact a contract, and the actual tools used to store and draft this kind of
documentation.

Q13, Q14, and Q17 aimed to explore the way of working in drafting the contracts
and their effective usage (consultation/application and updates) during the project
development.

At last, Q18 wanted to grasp the eventual dissatisfaction related to the contract
management process. As for the other similar questions, the last part of Q18 explored
the interviewee’s attitude of the interviewee towards the exposed problems.

At the end of the interview, I also asked the interviewees to rank each problem
according to the perceived impact on their organisations. This classification
was an expression of the relevance of the problem for the majority of the suppliers,
and it will be discussed in paragraph 2.2.8.

2.2.7 Results of the interviews

The questionnaire was submitted to a set of 10 project managers/CEOs of different
suppliers located in the Veneto region. The set of interviewees presented the following
characteristics

e Size of the organisations included between 3 and 250 employees/collaborators
(even though the majority counted between 20 and 50 total employees)

e Mainly working on bespoke software, at least 60% of the total time (most of the
organisations declared to work on bespoke software for over 85% of their time).

P1 - Selection of the appropriate software development life cycle

The data set obtained from the interviews revealed noteworthy details about each
problem. For what concerned P1, suppliers declared to follow two main models: agile
and waterfall, independently of the size of the organisation. However, this parameter
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had repercussions on the actual kind of agile methodology that was applied by the
respective organisation.

On the one hand, bigger suppliers (>30 employees) declared to adopt the Scrum
framework [56] more frequently, while the smaller ones preferred to stick to their
own methodology, which was usually obtained by removing some events and figures
presented by Scrum. Smaller suppliers frequently declared that they did not have
sufficient resources and expertise to properly apply Scrum. Some interviewees also
declared to adhere to the extreme programming methodology [52].

Other models, such as the V-model [41] or the Spiral one[41], were usually less or not
known to the interviewees.

The suppliers also declared that they could easily choose the SDLC model that suits
the project best (among waterfall and agile), since the choice was usually immediate.
In fact, suppliers tended not to follow more than two models, and they were able to
choose according to the acquirers’ will and some parameters (e.g. available budget,
project type, size, B2C/B2B target).

However, most of the suppliers have declared that they experience recurring bad situa-
tions, especially in cases where methodologies based on the waterfall model are adopted.
Interviewees stated that in these cases, scope creep was likely to be verified. In
particular, on many occasions, stakeholders (on the acquirer’s side) that should have
been involved during the planning and analysis phases of the project suddenly take
decisions that usually affect the objectives of the project. Suppliers tended not to like
this approach as they were continuously forced to repeat some previous stages that were
already completed. Therefore, they needed to ask for a budget increase for change
requests, which the client usually did not want to accept.

P2 - Analysis of customer-supplier interactions

P2 was the selected object of interest. We will see in paragraph 2.2.8 the reason
that led to the selection of this specific problem.

Q8 and Q9 clearly highlighted many notable factors.

First of all, almost every supplier declared experiencing various well-known problems
with at least 40% of their customers. Interviewees also declared that their expectations
towards their customers were frequently unattended. In particular, in the Q8 responses,
every interviewee reported having a considerable subset of clients that represent the
main cause of delays in the delivery of the project. Tasks like materials (e.g. services
accounts, documentation, media and texts, and hardware) provisioning and require-
ments definitions tended to be delivered outside the deadlines agreed by the two parties.
These situations caused noticeable delays, which can stack up to several months. These
issues might grow up to the point of representing a threat to the correct realisation of
the project.

Suppliers reported to have tried different solutions, especially related to the insertion
of dedicated clauses in contracts or about client training (referred to as the set of
activities aimed to explain and accustom the client to work on software development
projects). However, in most cases these solutions did not work. In fact, contractors
tended not to enforce these clauses, as they would have compromised the health of the
relationships between the two parties. These behaviours led to a forced adaptation of
the way of working and the expectations of the supplier, causing frustration, deadlocks,
and losses for the interviewee’s organisation. These aspects were predominant in the
set of responses to Q9.

Another recurring situation that emerged from Q8 pointed out the progressive disinter-
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est shown by the acquirer towards his project. As clues to this trend, the interviewees
stated that their customers usually participated in an active, but often shallow way to
the definition of requirements. Furthermore, acquirers did not frequently test function-
alities in staging environments. A noteworthy aspect that emerged from the responses
to Q9 highlighted how these problems were more likely to verify if the waterfall model
was adopted.

P3 - Improvement of the estimation of the contingency factor in quotes

The investigation of interest towards problem P3 also highlighted interesting aspects
in customer-supplier issues. This problem gained a lot of interest but its importance
was perceived as minor with respect to P2. On the one hand, most of the interviewees
belonging to larger organisations declared that the choice of the followed SDLC model
had a considerable impact on the contingency factor of the quotation. They confirmed
that they used a smaller contingency factor in agile-based projects and a larger one in
waterfall-based ones. In particular, the average contingency factor for an agile-based
project was included between 15% and 20% of the total cost of the project, while its
corresponding value in waterfall-based projects was included between 25% and 40%
(with peaks of 50% in scenarios with considerable risks). On the other hand, smaller
organisations partially confirmed what stated above, but they also reported having
harder times in making their acquirers understand this reasoning.

The other factors that emerged with relevance to the estimation of the contingency
factor can be classified into three main categories

Category Factor

Acquirer e Level of previous experience with the customer

related

factors e Perceptions about the attitude of the customer towards the

project

e Level of expertise of the customer in the IT sector and in
the core business subject

e Time that the acquirer can dedicated to the project

e Degree of variability of the budget allocated for the project
o Requirements analysis already been done

e Time and cost constraints

e Performance requirements

Vision of the project (long or short term)
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1i . .
Supplier e Level of expertise on the subject
related
factors e Similarities to previous projects and degree of replicability

of code from other projects
e Selected SDLC model
e Degree of expertise related to the involved technologies
e Perceived degree of complexity

e Maturity of the technology

Other external

o Legal requirements
factors & 4

e Additional privacy and security aspects (over the minimum
required level)

e Chance of catastrophic events

Table 2.7: Reported factors that can affect the contingency factor estimation

Many interviewees declared noteworthy times for the drafting of an estimation, with
an average time of three weeks.

P4 - Analysis of the main critical issues and weaknesses of contracts between
the two parties

In conclusion, the responses related to the P4 questions marked some very specific
scenarios attributable to the characteristics of the interviewees’ organisations.

In particular, issues experienced by the suppliers were related to the number of em-
ployees and the philosophy towards their customers.

Smaller companies (< 10 employees) usually tended to maintain a lighter contractual
approach towards their customers for three main reasons.

First of all, one of the strengths leveraged and sponsored by smaller suppliers was the
ability to better adapt to the needs of a customer. Hence, forcing the signing of complex
contracts would be synonymous with incoherence.

Furthermore, these suppliers declared that they did not have the resources to maintain
more structured and complex contracts.

In the end, this specific subset of interviewees claimed not to have interest in redacting
more detailed contracts for small projects, as that task would have taken a considerable
amount of time in relation to the total time dedicated to the project.

On the one hand, this approach made contract management sustainable for smaller
organisations, but on the other hand, it exposed them to a lot of threats. Interviewees
who were in this category reported experiencing recurrent problems. The high level
of adaptability to customers’ needs represented a double-edged sword, as it could lead
to no separation of concerns and an excessive yielding to the claims of a defaulting
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customer.

All these aspects were usually less likely to be verified with more structured contracts.
Conversely, organisations with more employees (usually >20) were able to propose more
structured and complex contracts. Generally, these agreements were standardised as
templates, which were the results of previous experience and the assistance of lawyers.
Templates were usually updated only when critical cases were discovered or a bad
situation occurs.

The interviewees who declared to adopt this approach reported being satisfied with
their templates. However, they would have been interested in automating the contract
signing and management processes.

2.2.8 Selection of the problem
The criteria for the selection of the object of interest took into consideration

e relevance for the majority of the suppliers that were interviewed. Suppliers must
work (at least in part) on bespoke software projects

o feasibility of a noteworthy contribution in a period of six months

As stated in paragraph 2.2.7, the choice fell on problem P2. At the beginning of
the selection process, I considered each problem equally worthy of analysis.

The choice was mainly driven by the feedback that I received from the various intervie-
wees and by my personal experience with the topics related to each problem. At the
end of the interview, I asked every interviewee to rank every problem according to the
perceived impact on his/her organisation. 80% of the total responses put in first place
P2 as the most relevant problem for their organisations.

Results of the classifications

mP1 mP2 P3 m P4

8
J‘_\.—\u ‘
0

n® first places n° second places n®third places n® fourth places

@

=

Figure 2.5: Results of the classifications of the problems made by the interviewees

I also asked the interviewees to discuss each choice to obtain a valid proof of
the rationality behind their decision making.
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P1 - Selection of the appropriate software development life cycle

For what concerned P1, interviewees proposed two main arguments. The former
pointed out that suppliers would be interested in financing training activities about
SDLC models, but the required effort to properly train their employees would be un-
sustainable in terms of money and time and would require many years of practise. The
latter instead argued about the actual advantages linked to the conforming to different
models outside the already adopted ones. In fact, most of the interviewees claimed that
there would not be a significant return on investment (other than personal knowledge
and perhaps some little improvements in the way of working) in putting effort in this
objective. According to them, in most cases, customers would not be able to perceive
this feature as a valuable factor in supplier selection. Consequently, customers would
not be inclined to make larger economic investments in order to avail of this service.

P3 - Improvement of the estimation of the contingency factor in quotes

The choice not to undertake the analysis of P3 matured because of both intervie-
wees’ feedback and personal considerations. This problem was the second best choice
among the available ones, since in 70% of the cases it was placed second in the ranking
made by the interviewees. They mainly argued about the fact that this analysis should
be specific for every project. Furthermore, many parameters that might be essential for
this scope might not be known or immediately available. These parameters might also
be highly influenced by poor requirement analysis or sudden changes emerging from
external factors. I also decided to discard this problem for additional considerations.
First of all, performing a proper analysis of the problem would have required access
to other organisations’ private and sensitive data. Therefore, the analysis would have
been inevitably influenced by professional secrecy, non-disclosure agreements, and bias.
Furthermore, my personal knowledge of economic and marketing studies that could
have been involved in the analysis of this problem was not solid enough to perform
such an analysis. Hence, I would have needed the involvement of external collaborators.
This aspect would have required more resources than the available ones.

P4 - Analysis of the main critical issues and weaknesses of contracts between
the two parties

P4 was perceived as the problem of less relevance to the interviewees. The main
reason underneath this perception was leveraged on the fact that most of the inter-
viewed suppliers already relied on existing templates. The interviewees stated that
they felt sufficiently protected by the agreements between acquirers and suppliers during
the development of the project. Furthermore, on average, they declared to consult
contracts only a few times a year and make modifications on even fewer occasions.
Conversely, interviewees belonging to smaller organisations showed a greater interest
in this topic. However, also in this situation, I would have needed the involvement of
external collaborators and access to other organisations’ private and sensitive data.
All these aspects, in addition to my major degree of expertise in the involved subjects
(as a bespoke software development project manager), made P2 clearly stand out as
the best object of interest to be undertaken for further analysis.
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2.2.9 State of the art for problem P2

This paragraph describes in a more detailed way the results obtained by the other
researchers and explains why they are relevant for this case study.

The current state of the art related to the analysis of customer-supplier issues and
related topics provides many different studies. The analysis of customer-supplier
interactions has been widely studied and still represents an interesting research topic.
Among the large set of works related to this topic (or related ones), this research finds
its foundations on four main studies, introduced in section 1.3.3.

A framework for identifying software project risks

The first relevant job for this case study, "A framework for identifying software
project risks", was presented by Mark Keil, Paul E. Cule, Kalle Lyytinen, and Roy C.
Schmidt [28].

In this paper, the authors provided a framework for classifying software risks according
to the perceived level of control exercisable by the project manager (low/high) in
certain activities and the perceived relative importance of risk(low/high).
Specifically, the authors classify risks in a 2x2 matrix, placing on the two axes the
perceived relative importance of risk and the perceived level of control exercisable by
the project manager.

| 2
High Customer Sco’pe and
Mandate Requirements
Perceived
Relative
Importance
Moderate | Environment Execution
Low High

Perceived Level of Control

Figure 2.6: Risk classification matrix, Source: 28]
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The following table provides an overview of the classes and the types of risks that are
presented in this work

Category Description
Customer Risks that cannot be controlled (but can be influenced) by the
mandate project manager. Project managers must take reasonable steps

to ensure they have the support and commitment needed to
properly deliver the project. The risk mitigation for Quadrant 1
involves relationship management, trust building, and political
skills. Project managers must have these skills to effectively
address these risks

Scope and Risks related to the ambiguities and uncertainties that arise in

requirements establishing the scope and requirements of the project. Strategies
to reduce risk in Quadrant 2 involve managing ambiguity and
change

Execution The risks in Quadrant 3 concern the actual execution of the project.

To effectively address risks in Quadrant 3, project managers
must adhere to a well-defined development methodology and
be proactive in predicting and responding to events that could
jeopardise the development process

Environment The potential dangers associated with this area can be attributed
to the environment of the project, both within and outside the
organisation. Risks in quadrant 4 are those in which the project
manager has limited or no influence. They are unlikely to happen,
so they are not seen as particularly important. However, if they
do occur, they can be serious and hazardous

Table 2.8: Risk categorisation framework proposed in "A framework for identifying software
project risks" [28§]

Agile customer engagement: A longitudinal qualitative case study

The second relevant paper for this case study is "Agile customer engagement: A
longitudinal qualitative case study" by Geir Kjetil Hanssen Tor Erlend Feegri [20]. This
article discusses the benefit in the transition of a small organisation from waterfall-
based methodologies to agile methodologies (evolutionary project management). In this
study, data collection was achieved through a series of interviews with both internals
and customers of the organisation in a period of two years. This study showed how
different aspects of a software project can be affected by the adoption of different
software development methodologies. Among the various aspects that are discussed
in it, this paper points out interesting aspects related to customer engagement. In
particular, it highlights how there is no big difference in involving just one stakeholder
on the acquirer side, as multiple ones will get involved anyway. Furthermore, acquirers
sometimes do not perceive any form of payment or compensation, and they are also
not given any formal power either. The sole reason to get involved as seen from the
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acquirers’ perspective is the opportunity to affect the course of development. Therefore,
they might perceive the sensation of being outsiders rather than playing an active role

in the project.

The last two works considered for this thesis performed an analysis much similar
to the one presented in this thesis. Both presented a qualitative research approach
(grounded theory) to analyse customer-supplier issues in software development.

Customer-Supplier Issues in Software Development

"Customer-Supplier Issues in Software Development", analysed the perceptions ex-
pressed by different roles of three organisations that worked as custom software suppliers.
This work identified three main categories of factors that can represent a threat to a
software project [36].

Category

Description

Knowledge
transfer
difficulties

Includes aspects such as insufficient domain knowledge (situations
where the customer is not able or willing to provide knowledge about
the application domain to suppliers), incompatible terminology (in-
compatibility between the different vocabularies of software developers
and experts in the application domain, such as users and customers),
and language barrier (problems that are caused by limited knowledge
in the used language)

Change
Management
during the
Project

Changes may be difficult to be implemented due to deadlines, re-
source problems, and complex development environments. They may
ultimately result in poor quality and delayed projects whether their
enforcement is unplanned and therefore needs extra time and resources
that are not given by the customer

Customer
dominance

Includes aspects such as customer dominance in the process (a situa-
tion where the customer forces the alignment of development processes
in the supplier team and the software development process becomes
disturbed) and business-induced power asymmetry with which we
refer to the supplier’s fear of losing business (situations in which
project teams accepted customer demands as such because they were
afraid of losing the customer)

Table 2.9: Main critical customers’ issues in software development according to Pasi, Smolan-
der and Nikula [36]

Grounded Theory Study of Conflicts in Norwegian Agile Software Projects:
The Project Managers’ Perspective

"Grounded Theory Study of Conflicts in Norwegian Agile Software Projects: The
Project Managers’ Perspective" provides a similar approach to the previous paper,
contextualising the research to the Norwegian market.

This paper reports most of the issues identified in the previously discussed work, increas-
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ing the set and reported additional threats induced by customer-supplier relationships
towards the project.

In particular, the study extends the set of threats by adding excessive organisational
hierarchy in public organisations, contracting issues, scope aspects, personal egos, fi-
nancial issues, and the selection of an improper team.

According to the author, the consequences that follow include decreased productiv-
ity, wastage of time and resources, diverted attention from project objectives, loss of
motivation, poor decision making, and loss of communication between stakeholders
[44].

2.3 Selection of the research process methods

The choice of problem P2 concluded the selection of the topic to be investigated. The
next step involved the selection of the type of research method to be adopted to
investigate the problem.

Research methods can be classified into two main categories: qualitative and quan-
titative research methods.

The former is expressed in words, and it is used to study concepts, experiences, or
thoughts. It allows the gathering of in-depth insights on topics that are not yet well
understood.

The latter is expressed in numbers and graphs, and it is used to confirm or confute
theories. Quantitative research methods can be used to establish generalisable facts
about a topic [26]. The following picture highlights the main characteristics of the two
categories

Qualitative vs. quantitative research <> Scribbr

Qualitative research Quantitative research

Exploring ideas or formulatin
Focus P g . 9 Testing hypotheses or theories
hypotheses/theories

Analysis Summarizing, categorizing, interpreting Math and statistical analysis
Expressedin Words Numbers, graphs, tables, fewer words
Sample Few respondents Many respondents

Questions Open-ended Close-ended or multiple choice

Characterized by

Understanding, context, complexity,
subjectivity

Testing, measurement, objectivity,
replicability

Figure 2.7: Qualitative vs quantitative research methods, Source: [26]
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The study of P2 can be conducted with both the presented categories. But many
reasons led me to opt for the qualitative research methods.

First of all, one of the objectives of this thesis involved the formalisation of unnoticed
or underrated recurring problems in customer-supplier relationships. Therefore, starting
from the baseline given by the state of the art, I decided to try and investigate deeper
into these problems. Hence, a qualitative analysis was more suitable for this purpose.
Moreover, during the first two phases of the interviews, I noticed that the interviewees
were unable to provide precise data on some parameters that might be necessary to
perform any kind of analysis. Extracting and elaborating basic data (e.g. the average
duration and costs of the projects) are non-trivial operations and their communication
to people that do not work in the organisation could be also biased. In addition to
these considerations, the number of parameters that might be taken into consideration
in this type of analysis might be quite large. Therefore, their correlations might not be
easily identified.

Quantitative research also needs large data sets in order to provide meaningful re-
sults[23]. The time required to gather large data sets from various organisations was
not compatible with my current resources.

In conclusion, many studies that analysed similar problems adopted a qualitative
research method. This recurring path led me to assume that other researchers could
have applied the same reasonings in selecting the type of analysis to be conducted.
In contrast to the other studies, what this study wants to bring is an approach that also
takes into consideration the acquirer’s point of view. Therefore, I decided to observe
the problem from both the perspective of acquirer and supplier in order to enrich my
theories with the expression of the two parties.

As reported by Amsterdam UMC [12], Frambach et al (2013) offers a useful overview
of different quality criteria and strategies to be adopted in a qualitative analysis [16]

Criteria Strategies
Credibility e Use multiple data-analysis methods (methodological trian-
/ Internal .

s gulation)
validity

e Ask participants’ feedback on the data or interpretation of
the data (member checking)

Transferability o Make the findings meaningful to others by describing them
/ External . . . . L

s and their context in detail (thick description)
validity

e Discuss the resonance of the findings with the existing
literature from different settings
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Dependability

i 1 1 h inf furth 1-
/ Reliability e Continuously analyse the data to inform further data co

lection (iterative data collection)

e Continuously re-examine the data using insights that emerge
during analysis (iterative data analysis)

Confirmability

. o e Search the data and/or literature for evidence that discon-
/ Objectivity

firms the findings
e Discuss the findings with peers/experts (peer debriefing)
e Keep a diary to reflect on the data analysis (reflexivity)

e Document the steps and decisions taken in the data analysis
(audit trail)

Table 2.10: Criteria and strategies for a good qualitative analysis according to Frambach et
al (2013) [16

The current state of the art related to the qualitative research includes six main
methods [53]. This thesis only reports the three most structured ones, which could be
useful to analyse P2.

2.3.1 Phenomenological Method

Phenomenology is described as the study of structures of consciousness as experienced
from the first-person point of view.

The central structure of an experience is its intentionality, its being directed toward
something, as it is an experience of or about some object. An experience is directed
toward an object by virtue of its content or meaning (which represents the object)
together with appropriate enabling conditions [45].

Phenomenology uses methods such as observation and interview to try to find out why
people make the decisions they make outside of purely logical reasons. Phenomenological
research tries to investigate actions that might not be easily perceived as rational. It
aims to investigate other contributing factors that influence their subconscious decision-
making. Furthermore, this method is designed to analyse the feelings of the participants
towards the object of interest. This approach requires researchers to set aside their
prejudices and a priori assumptions and focus primarily on the immediate experience.
Phenomenology studies the feelings and instincts expressed towards the objects of
interest of the study (this methodology is often applied to brand and campaigns).
Phenomenological research is therefore not always straightforward. Yet, this can be one
of the most important types of qualitative research in understanding how consumers
and users actually make decisions.

The phenomenological research design is descriptive. The researcher aims to describe
the structure of a phenomenon as accurately as possible. It requires the researcher to
first describe the lived experiences objectively and then reflect on the description with
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reference to the existing theories about the phenomenon.

Researchers can use a variety of methods in phenomenological designs. Some of the
most common methods include participant observation, interviews, conversations with
participants, analysis of personal text, action research, and focus meetings.
Regardless of the method involved, the researcher must focus on the research issues
and avoid influencing the participants. In addition, he/she should show empathy and
establish a good level of relationship to gain deep insight into the experiences of the
participants.

There is no standard way to carry out a phenomenological inquiry. However, research
involving phenomenological design often follows this pattern [37]

1. Identification of the phenomenon
2. Development of a detailed description of the phenomenon
3. Bracketing personal prejudices and a priori assumptions

4. Collection of data from the participants: the form of data collection can be
interview, observation and surveys among other forms. This data capture will
often have to be in the moment, capturing how people feel at the point of sale or
action. In fact, if they are asked later, the reasons given might change into more
logic-based ones

5. Data analysis: this phase usually involves reading the data, demarcating the data,
eliminating irrelevancies, grouping and naming the data into constituents and
organising the data into themes that accurately and fully describe the participants’
lived experiences.

6. Development of a composite description of the phenomenon

7. Presentation of the description

2.3.2 Ethnographic Model

Ethnographic research is a qualitative research method that involves the systematic
study of people in their natural environment. The objective of this type of study
includes understanding their way of life with respect to how they see and interact
with the world around them. Another intention of an ethnographic study involves the
production of a rich and comprehensive account of a social setting from the point of
view of participants.

In applying this method, researchers spend time with the participants. They gain
insights into their social interactions, and collect data through participant observation,
face-to-face interviews, etc. Ethnography in qualitative research is also known as
thick description, as it involves a close observation of the participants and a detailed
description of their cultures, behaviour, mutual differences, and practises.
Researchers using the ethnographic research model look to observe how people act, or
how they use a product rather than how they might self-report they use it.

If phenomenology is studying why people make decisions, ethnographic research will
provide information on how they then use the product or service.

Often, people might say they use something one way, but observation shows a different
story, especially when people are observed over extended periods of time.

In ethnographic research, the researcher must act as a fly on the wall. This might be
achieved via a viewing booth, the skill of the agency making participants feel at ease,



2.3. SELECTION OF THE RESEARCH PROCESS METHODS 40

creating an environment in which they provide genuine reactions.

Ethnographic methods are the techniques used to collect data for an ethnographic
study. The three main ethnographic methods are participant observation, interviews,
and archival research. Typically, researchers use all or a combination of all of these
ethnographic methods to collect data for their study.

Ethnographic Description
method

Ethnographic There exist two types of ethnographic observation: active and
observation passive participant observation.

The former involves becoming a member of the study group, par-
ticipating in their daily activities, and working directly with them
to gain hands-on experience and understand their perspective.
The latter involves only observing and taking notes. You do not
participate in the activities of the group

Interviews Interviews in ethnographic fieldwork involve observing partici-
pants in their natural environment and asking them questions to
gain more insights. Researchers interact with the study group
to understand the actions and thought processes of the partici-
pants. In this way, the researcher gets to ask questions directly
related to the experiences of the participants. These insights
might not be revealed if the interview occurred outside of the
natural environment of the subject

Archival Archival research is an ethnographic method in which you collect
research and analyse existing research data from different sources (e.g.
websites, statistical research, reports, etc.). Archival research
helps the researcher to gather more preliminary information
on the participants’ demographics, economic status, educational
levels, cultures, interests, etc., before conducting ethnographic
fieldwork

Table 2.11: Ethnographic methods

An ethnographic research follows these steps [14]

1. Set the objectives of interest that will be targeted by the research and identify
the questions to be asked during ethnography study

2. Choose the best ethnographic method (or a mix of them) to collect the needed
data

3. Identify and contact the potential study subjects
4. Perform the ethnographic fieldwork

5. Analyse the obtained data. Coding ethnographic data involves identifying pat-
terns and themes in the collected data.
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6. List all the insights uncovered, including answers to the research questions.

7. Redact the ethnography. An ethnography is a detailed and comprehensive
description of the research subjects, the insights discovered and how the study
was conducted.

2.3.3 Grounded Theory

Grounded theory is a qualitative approach that aims to discover new theories that
are based on the collection and analysis of real-world data. Tt is an inductive approach in
which new theories are derived from the data. This approach is opposite to hypothesis-
deductive ones, which are aimed to come up with a hypothesis to be proved/disproved.
In grounded theory, the process of data collection, data analysis, and theory development
takes place in an iterative process. Iterative data collection and analysis occurs until
theoretical saturation is reached. Theoretical saturation is the turning point at
which additional data do not add additional insight into the new theory.

The usage of grounded theory is generally suggested in projects whose scope is related
to discovery of such things as social relationships and behaviours of groups. The
research may start with either a question or just a quantity of research data. This
would then be studied, and theories would be allowed to emerge. Emerging theories
could be grouped, and then further analysis can be developed. Grounded theory is
generally used as a research method that builds on previous work, demonstrating
the joined-up nature of qualitative research. Data are collected through interviews,
observation, surveys, and questionnaires, regardless of the mode of communication used
(in person, by phone, or online).

The inventors of grounded theory, Glaser and Strauss [18], emphasised two main
concepts: theoretical sampling and theoretical sensitivity.

The former is used to produce more data to endorse or refute the categories that have
been identified in the previous analysis. It is the process of making conscious decisions
about what further detail they feel needs exploring as the new theory develops. It usually
occurs after some initial key concepts or categories have been identified.

The latter refers to the insight of the researcher. It concerns the researcher in being
able to give meaning to the data, understand what the data say, and be able to separate
out what is relevant and what is not. By being theoretically sensitive and using insight,
the researcher can develop a theory that is grounded, theoretically dense, and cohesive.
Sensitivity comes from several sources including literature, where in-depth reading
offers a rich understanding of the phenomena being studied; professional and personal
experience offers an understanding of the events and topics being explored; and the
analytical process allows insight and understanding of the phenomena.

It is important to note how data analysis happens at the same time as data collection.
In grounded-theory analysis, this is also known as constant comparative analysis.
Data analysis is achieved through three main steps [38§]

Step Description
Open A code is defined as a tag/label that is assigned to excerpts of texts.
coding In particular, codes are used to encapsulate excerpts of data that

represent and group the same central idea or concept. Open coding
is the phase of the analysis in which codes are generated
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Axial Axial coding is used to compare codes with other codes. In particular,

coding the aim of this phase is to create categories. A category is defined
as a connection between multiple codes

Selective Once theoretical saturation is reached in codes and categories, selective

coding coding is performed. With selective coding, you connect all your codes

existing categories so far

and categories together under one core category. This core category
represents the central thesis of the research and is the core idea behind
the theory. This core category can be an existing category that was
derived earlier, or it can be a new category derived from all other

Table 2.12: Stages of the analysis in grounded theory

The following table reports the pros and cons of using grounded theory [60]

Pros

Cons

No need for hypothesis

Researchers do not need to know
the details about the topic they want to
investigate in advance, as the grounded
theory methodology will bring up the
information

Theoretical sensitivity is influenced by
knowledge base

If a researcher does not know enough
about the topic being investigated, then
their theoretical sensitivity about the
meaning of the data may be lower and
the information may be missed if it is
not properly coded

Flexibility

Researchers can take the topic ac-
cording to their perceptions, based on
what the data tells them. This means
that exploration avenues that may be
off-limits in traditional experimental
research can be included.

Large topics take time

There is a significant time resource
request to properly conduct research,
evaluate the results, and compare and
analyse each excerpt. If the research
process finds more avenues for investiga-
tion, the time needed to explore them
increases.

Data-first

The grounded theory is based on
data analysis in the first place, so the
conclusion is based on information that
has strong data behind it. This could be
seen as having more validity.

Qualitative research is harder to analyse
than quantitative data

Unlike numerical factual data from
quantitative sources, qualitative data
are harder to analyse, as researchers
will need to look at the words used, the
sentiment and what is being said.
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Multiple stages improve the conclusion

Having a series of coding stages
helps refine the data into clear and strong
concepts or themes

Bias in interpreting qualitative data

As the researcher is responsible for
interpreting the results of the qualitative
data analysis and putting his/her own

observations in text, there can be bias of
the researcher that could skew the data
and possibly affect the final grounded
theory.

Not repeatable

Although grounded theory can present
a fact-based hypothesis, the actual data
analysis from the research process cannot
be easily repeated because opinions,
beliefs, and people may change over
time. This may affect the validity of the
grounded-theory result.

Table 2.13: Pros and cons of grounded theory

2.4 Selection of the qualitative research method

The qualitative research method used in this project was grounded theory.
Beyond this choice there were three main reasons. First of all, this project aimed to
identify a set of traits of acquirers’ behaviour that could cause issues in the development
of the project. This was not the first research conducted on this topic. Therefore,
this work could confirm/confute some existing theories or provide contributions to
the state-of-the-art. Grounded theory was the most suitable method for this scope.
Furthermore, the phenomenological and ethnographic method posed two preconditions
that could not be easily satisfied with the available resources. The former, in fact,
required to gather data at the point of action, while the latter required to spend time
with their participants and observing them. These two aspects would have required to
be in the actual location of the interviewees (in a determined instant). Moreover, these
conditions would have limited the data set to only organisations willing to participate
in the research in a nearby location. Therefore, the information could have been easily
biased by the cultural factors of the territory.

Finally, grounded theory provided a more structured approach and was deemed valid
and suitable by other researchers in order to perform similar analyses.

As stated above, this work took into account both the perspectives of acquirers and
suppliers. To perform data sampling, I iterated again on the supplier’s questionnaire
and designed another specific version for the acquirer.
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2.4.1 Supplier’s side

For this specific round of supplier interviews, I also set a list of parameters that
should have been taken into consideration during the selection of prospects.

e age of the interviewee

e site location

e organisation dimensions (in terms of employees/stable collaborators)
e presence of multiple sites

e achievement (and eventual type) of certifications

e type of customers (start-ups, small organisations, large organisations, IT organi-
sations)

e technical expertise (mobile, web, IoT, etc)

e sectors of expertise (healthcare, commercial, etc)

e type of services offered (landing pages, e commerce, web apps etc)
e location of their customers

e interviewee’s level of experience in developing projects

e adopted frameworks, methodologies and tools

e ways of working with the customers (e.g. dedicated team vs part-time team,
work in separate locations vs working directly on the customer’s headquarter)

e average time a team can dedicate to project (or to a customer, according to the
stipulated contract)

In order to schedule these interviews, I adopted two different ways of engaging prospects,
the former including just a presentation mail while the latter provided a direct contact
through telephone calls.

In general, the second approach performed better, as direct contact allowed me to
provide major useful data for the selection of the correct person to be interviewed.
For this phase I contacted 121 European suppliers (approximately divided into 55%
Italian suppliers and 45% coming from other European countries). At the end of this
phase, the set of suppliers who were effectively interviewed counted 28 suppliers, so
the conversion rate interviewees/prospects was approximately 23%. Some interviews
were held in presence, but the majority was performed in video calls.

For this specific data sampling, I also considered as relevant data gathered from the
second set of interviews (just the part referred to profiling and P2). Then that part
was used as a baseline to make conscious decisions about the further details to be
investigated.

There have been different iterations of these decisions (not every iteration will be
reported), often updated after interviews or discussions with peers.



2.4. SELECTION OF THE QUALITATIVE RESEARCH METHOD 45
In the end, the results of this iterated decision-making process translated into the
following of the questionnaire.

e Interviewee profiling (unchanged)

e Investigation of interest towards problem P2 (unchanged)

e Client relationship management
The questions reported in sections 2.2.3, 2.2.5 and 2.2.6 were excluded from the new
version of the questionnaire for reasons related to the duration of the interview.
2.4.2 Client relationship management

This part of the questionnaire focused on the various customer-related issues that were
progressively emerging from the previous interviews.

The latest version of the newly introduced section contained the following set of
questions

ID Question
Q19 How do you usually acquire new customers?
Q20 Do you usually give deadlines and assignments to your clients? When and

how do you present them?

Q21 How are phases and activities that are not purely about implementing
functionalities (e.g. analysis, testing, documentation) perceived by your
customers? Are they willing to pay for them?

Q22 How important is documentation for your organisation? Which project
phases require the most time to write related documentation?

Q23 How do you manage changes during construction (especially on budget
projects)? Do you make change requests?

Q24 Do you generally specify which stakeholders should be involved in the
project? What aspects do you take into account?

Q25 How is the quality control of the application managed? How is the
acceptance of requirements handled? What are the activities of the
testing phase that require more time for your organisations (definition,
documentation, implementation)?

o you generally track project costs and relate them to the respective
Q26 D lly track ject t d relate th to th ti
progress of the project? How? Is the customer aware of the trend of these
metrics?

Table 2.14: Questions included in the analysis of client relationship management
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The questions take into account a subset of crucial processes described by the ISO, in
which the involvement or will of the customer is relevant. In particular, this analysis
aims to understand which are the main problems that suppliers report to experience
in trying to apply these processes in bespoke software development

e Supply process

e Life cycle management process

Quality management, verification and validation processes

Project planning process

Information management process

e Measurement process

Stakeholder needs and requirements definition process
e System/software requirements definition process

Q19 aimed to explore the possibility of relating the level of expertise in the IT sector
owned by a customer to the marketing channel through which he/she contacts (or
perhaps is contacted by) the supplier. The set of channels may include websites, social
networks, word of mouth, outsourcing of projects made by larger organisations, fairies,
and events, etc.

Q20 and Q24 were intended to analyse two aspects of the suppliers’ communications
with their customers. In particular, the object of the analysis was the way of working
of the suppliers in the assignment of tasks and concerns to their acquirers.

Q21 was the central focus of the third set of interviews. This question aimed to grasp
the phases and activities of the project that are perceived as less valuable by their
customers. Q22, Q25, and Q26 were added by applying theoretical sampling on the
results of the second set of interviews and the responses to Q21. They focus each
aspect that was reported by the interviewees to be shallowly or not considered by their
clients. In particular, most of the interviewees reported experiencing severe issues in
explaining the need to perform tests and write project documentation. Furthermore,
some of their customers did not track costs or were too optimistic about the status of
the work, overestimating the percentage of completion of the project. In conclusion,
Q23 wanted to explore the perception related to change requests when waterfall-based
methodologies are applied.

2.4.3 Acquirer’s side

The previous studies considered in section 2.2.9 mainly focused on the supplier’s
perspective.

This work instead also tried to consider the point of view of an acquirer as a proof and
enhancement of the observations reported by the suppliers.

It is important to underline that this activity was much more complex and hindered
by different factors that will be analysed in section 4.2.

In order to conduct this study, another questionnaire was designed to be submitted
directly to acquirers.
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The ideal prospects for this set of interviews should have shown at least one of the
following criteria.

e They commissioned a software project for the first time
e They generally showed little commitment towards the project

e They did not understand the value of all the activities that were carried
out (e.g. test, documentation, analysis)

e They had difficulty using tools/following project steps

For this specific analysis, I asked the suppliers I interviewed to get in touch with their
customers. 1 also contacted some of the customers of my organisation to obtain a richer
data set. I did not contact the customers of other suppliers directly, as this approach
would have not ensured compliance with the previous criteria.

At the end of the project, the set of interviewed customers counted 9 interviewees. Also
this questionnaire went through a series of iterations that produced two main versions.

1. Acquirer’s profiling
2. Analysis of customer-supplier interactions during the project

3. Analysis of the complexity perceived by the customer in performing the assigned
activities

Every section of this questionnaire will be presented in the following paragraphs.

2.4.4 Acquirer’s profiling

This part of the interview aimed to highlight the main characteristics of the acquirer
that was undertaking the interview. The main interest related to this set of questions
involved the analysis of the correlation between the characteristics of the acquirers and
their needs and expectations.

The profiling section contained the following questions

ID Question

QA1 Have you ever commissioned software development projects from any
supplier? What kind of projects have been developed?

QA2 How long did the project last? Is it still in development or maintenance?
Are you satisfied with the development of the project?

QA3 Which software development model/contract did you use to develop the
project? Are you satisfied with the model/contract that was adopted?
Did the supplier provide training on how to work for the project? In your
opinion, was that enough or would you have preferred to be followed more
during the work?

QA4 Can you provide an indicative range for the budget related to the project?
If so, was it breached or maintained?
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QA5 Which parameters did you consider when selecting the supplier’s organi-
sation? What skills were you looking for?

QA6 Which results were the most satisfying for you and what skills did you
appreciate?

QAT Which results were the most unsatisfactory to you? Did you face critical
issues?

Table 2.15: Questions included in the acquirer profiling section

QA1 and QA2 aimed to assess the previous experience of the interviewee in bespoke
software development and the complexity of the commissioned work.

QAD5 responses represented a proof of the interviewees’ expertise, as it is reasonable to
assume that more experienced customers would have provided more technical criteria
used for the choice.

The next step of the investigation focused on the offered SDLC models. The intention
behind QA3 involved the analysis of the choice of SDLC and the awareness behind it.
Additionally, QA3 evaluated the presence of training related to the topic provided by
the supplier and the level of satisfaction related to it.

QA4 aimed to confirm / refute the impressions provided by the previously interviewed
suppliers about the tracking of costs during the project.

In conclusion, QA6 and QA7 were deliberately open-ended. The former aimed to spot
possible techniques or skills shown by suppliers and appreciated by customers. The
latter instead focused on identifying eventual problems not declared by the interviewed
suppliers.

2.4.5 Analysis of customer-supplier interactions during the
project
This section of the questionnaire explored the context of the involvement of the customer

in his/her own project. This research was carried out through a set of questions that
refer to customer-supplier interactions during project development.

ID Question

QAS Was the project an essential need for you or was it an idea you wanted to
carry out as a parallel project to your main activities/an opportunity for
non-essential improvements?

QA9 How many hours a week were you able to dedicate to the project? How
many hours on average did the supplier require you?

QA10 How often did you communicate with the supplier during development?
Did the meetings take place on a regular basis?
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QA11 Were the activities and requests made by the supplier clear? Were the
deadlines feasible or too strict for you?

QA12 Compared to what was established at the beginning, have you made
any changes to the requirements? If so, how often? Were the changes
particularly large or rapid?

QA13 How were the tests handled? Were they automatic? Did the supplier ask
you to test the increments? With what timing? Did you generally find
errors/non-compliance? How often?

QA14 Was the commitment required by the supplier constant throughout the
project or did it vary according to the phases of the project?

Table 2.16: Questions included in the analysis of customer-supplier interactions during the
project

QAS contextualised the project in terms of the interviewee’s perceived need. A project
that represented the core business or critical improvement should be perceived by the
acquirer as important and worthy of interest.

QA9 focused on two important aspects of the project. The former included the perceived
amount of time per week required to participate in the project. The latter instead aimed
to explore whether the interviewee was aware of the time effort required by the supplier
(if specified).

QA10 and Q14 focused on the overall effort required during the project phases, to the
extent of identifying the eventual phases in which the customer was less involved (and
linking them to the corresponding adopted SDLC model).

QA11 analysed the perceptions that the interviewee felt about the activities and
requests made by the supplier. In particular, it aimed to identify the presence of
eventual known problems, such as language barriers or unrealistic previsions.

QA12 investigated the perceptions of the interviewees about what was considered a
change request for them and what was not. Customers (especially those with low
expertise in software project development) may in fact not perceive all the requests
they make as changes. Additionally, they may not be aware of the impact of changes
on the project.

In conclusion, QA13 investigates the type of tests performed on the product, the
awareness of the interviewee related to automatic tests, and his/her attitude towards
the performance of acceptance tests. In fact, suppliers reported that part of their
customers did not perform any tests in a staging environment. Suppliers also had to
cut automatic tests due to budget constraints.
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2.4.6 Analysis of the complexity perceived by the customer in
performing the assigned activities

This section investigated the interviewee’s perceived complexity towards assigned
activities.

ID Question

QA15 What were the project activities that you found most difficult to follow?

QA16 Were you generally able to follow all project activities and deadlines?

QA17 Do you have an IT department within your organisation? Who made the
decisions about the project? Were there intermediaries or does the person
actively work directly on the project?

Table 2.17: Questions included in the analysis of the complexity perceived by the customer
in performing the assigned activities

This last set of questions wanted to highlight factors such as difficulties in completing the
assigned tasks (e.g.account managing and materials provisioning) within the established
deadlines.

In conclusion, Q17 aimed to investigate the correlation between project failures and
the absence of stakeholders that could facilitate task completion on the acquirer’s side.
Additionally, the last part of the question was intended to understand the relationship
between project failure and the absence of direct involvement of the main contractor
(decision maker) in every phase of the project.

In conclusion, the first part of this chapter aimed to explain the steps, the methodologies,
and the reasons behind the need to select one of the four problems identified in section
1.3.4.

The rest of the chapter is dedicated to the review of the state-of-the-art related to
problem P2 (Analysis of customer-supplier interactions), the methodologies and the
tools used to perform this specific analysis.

Chapter 3 will be dedicated to the application of grounded theory (the qualitative
method selected for the analysis of problem P2) and the analysis of the achieved
results.



Chapter 3

Results of the research

This chapter describes the results achieved in applying the principles of grounded theory
to analyse P2. Every step prescribed by the method is described. Additionally, the
second section provides a comprehensive description of the results that were obtained.
In conclusion, the last section discusses the results obtained.

3.1 Application of the grounded theory

The previous chapter described the steps taken to perform a selection between the
described problems, the tools, and the methodologies used to make the two main
choices that led to the selection of the final problem to be investigated.

The comparison of the research methods led to the selection of grounded theory
as the appropriate choice to be made. This inductive method allows for derivation
theories based on the collected data through constant comparative analysis upon
reaching theoretical saturation.

Theoretical Selective
saturation? coding

Theoretical

) Axial coding
sampling

Constant
Data sampling comparative
analysis

Line by line
analysis

Open coding

Figure 3.1: Phases of the grounded theory research method
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The following paragraphs describe the results of each step provided by the methodology.

3.1.1 Open coding

Open coding is the first step of the data analysis process provided by grounded
theory. This step requires the researcher to identify codes. Codes are defined as
tags/labels that can be assigned to excerpts of texts. In this case, the objects of study
are represented by the transcripts of the second and third sets of interviews (including
customers’ ones). During open coding, data are interrogated by line, sentence, or
paragraph, or as a document in its entirety, using comparisons and asking the following
questions (Holton [22]; Strauss & Corbin [47])

e What is this observation (event), sentence (idea), or paragraph (process) a study
of?

e What is actually happening in the data?
e What is the main concern?

In order to extract codes, I compared the various transcripts by reporting the responses
provided by the interviewees to the questions in a table. For the second set, only the
questions related to interviewee profiling and investigation of interest towards problem
P2 were considered, to the extent of consistency between the two sets. The following
table reports some examples of codes identified during open coding

Code Excerpts

Word of mouth e Some acquaintances spoke well of the organisation, and I

kept it in mind in order to perform the selection
o We mostly rely on word of mouth to acquire new customers

e (Customers generated by word of mouth have quite different
levels of expertise in the IT sector

e A good part of our leads is generated by word of mouth

e The majority of our new clients come because our current
or previous ones introduced us in a positive way

e I got in touch with the organisation because a friend of mine,
who commissioned a project to the organisation before, was
satisfied of the obtained results and he suggested me to
work with them

e We organise events in which our customers and some
prospect are invited. In this way, we enhance the chances
of being introduced in a positive way to potential new cus-
tomers.
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Late materials
delivery

95% of the time the customer is late on the delivery of the
material

Contents (e.g. images and texts) are never delivered within
the defined deadlines

It often happens that the customer does not deliver the
materials in time

More than sometimes I had to wait more than a month to
get the credentials of some accounts

We experience delays when we need to receive materials from
other stakeholders (customers or other suppliers involved
in the project)

Turnkey
(fixed price)
contracts

Customers that require turnkey contracts are generally more
likely to be dissatisfied at the end of the project

e We have had projects at a loss or on an equal footing. This

in particular with turnkey contracts

I wish I had more flexibility but the fixed price contract did
not allow so

e We overran the budget because of the changes, we had a

fixed price contract

Waterfall-based
methodologies

We tend not to apply waterfall-based methodologies anymore

In some cases we apply waterfall-based methodologies but
we tend not to

In general I always suggest using agile and never waterfall
because of my previous experiences

I always try to persuade customers to not using waterfall-
methodologies

There were a few cases in which we successfully applied
waterfall-based methodologies

We apply waterfall-based methodologies in cases where the
situation of the customer related to the budget requires so

Table 3.1: Examples of codes identified by performing open coding
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Open coding helps in breaking data down into discrete parts that will form the basis
of the analysis. Performing open coding allows for a progressive focus on the relevant
aspects of every excerpt, but this phase alone is not sufficient to derive a theory.
The next step, axial coding, helps the researcher move in this direction.

3.1.2 Axial coding

Axial coding is the second step in coding in grounded theory. Unlike open coding,

the objective of axial coding is to draw connections between multiple codes. These
connections are referred to as categories. With axial coding in qualitative research,
codes and their underlying data are analysed to find how they can be grouped and
abstracted into categories. Categories could be created by abstracting out an existing
code or developing new concepts that encompass several different codes. It is also
possible to define a hierarchy of categories|25].
Corbin and Strauss provided a way to identify subcategories that will be used to build
categories[47]. Their paradigm is based on three main features used to describe sub-
categories that build up a category: conditions, actions-interactions, and consequences
or outcomes.

Conditions

Conditions are sets of events or happenings that create situations, issues, and prob-
lems related to a phenomenon and, to some extent, explain why and how persons or
groups respond in certain ways. Conditions might arise from time, place, culture, rules,
regulations, beliefs, economics, power, or gender factors, as well as the social worlds,
organisations, and institutions in which we find ourselves, along with our personal
motivations and biographies.

Actions/interactions

The second feature, actions/interactions, includes routine or strategic responses
made by individuals or groups to issues, problems, happenings, or events that arise
under those conditions. Actions/interactions are represented by the questions by whom
and how. They denote what goes on among individuals, groups, organisations, and
typical scenarios that depict the situation. In addition, they include aspects such as
discussions and negotiations and other types of talk that occur in group situations.

Consequences

In conclusion, consequences are outcomes of actions/interactions. Consequences are
represented by questions as to what happens as a result of those actions/interactions
or the failure of persons or groups to respond to situations by actions/interactions,
which constitutes an important finding in and of itself.

The second set of interviews led to a clear definition of a group of subcategories
related to customer-supplier issues in bespoke software development: customers delays
in delivering materials, customers delays in performing tests, changes introduced by the
customer, insufficient training on the methodologies applied by suppliers, poor or no
knowledge in software development shown by the customer, related lack of definitions of
precise deadlines, insufficient resource allocation, lack of contract clauses application,
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shallow requirement definition, late involvement of key stakeholders, little attention
to contracts shown by the customer, excessive tolerance towards change requests with
turnkey contracts, failure to apply the terms of the contract.

The application of theoretical sampling brought some changes and additions in the
categories set and allowed further details to be explored. As the analysis proceeded, the
questionnaire started to focus on these issues. As a result, the list of questions in client
relationship management was obtained. Another result of theoretical sampling was
the exploration of the acquirer’s side through the dedicated questionnaire presented in
sections 2.4.4, 2.4.5, and 2.4.6. The resulting set of categories with related subcategories
is reported in the following table

Category Related subcategories
Customer Conditions: business induced power asymmetry, customer
dominance dominance on process, perceived risk of involvement in legal case,

need to make a good impression on the customer due to word of
mouth, market competitiveness, inappropriate communication
channels abuse

Actions (supplier): slow down the development process
when the acquirer is late, provide discounts, use inadequate
channels to contact the acquirer, insert specific clauses that
prevent them to respect deadlines if the customer is late, refuse
to enforce clauses, reallocate developers

Consequences: wastage of resources, reduced earnings, po-
tential loss of relevant information, frustration

Improper Conditions: continuous changes to graphical aspects for no
change functional reason, core product scope changes intercepted
management too late, changes related to the dissatisfaction of uninvolved

stakeholders, unspoken needs

Actions (supplier): require to pay (only) for major change
requests, provide discounts

Consequences: exceeding of budget and deadlines, dissat-
isfaction of customers, reduction of the profit margin, scope
creep
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Knowledge
transfer
barriers

Conditions: acquirer’s lack of experience in software develop-
ment, prohibitive learning curves for the acquirers, insufficient
domain knowledge, inability of defining requirements, lack of
understanding of the value provided by certain activities, lack of
communication among stakeholders on the acquirer’s side

Actions (supplier): provide training on the various topics,
hide the estimate for for activities not valued by the acquirers,
passively accept the situations

Consequences (supplier):  loss of information, misunder-
standings, acquirer’s unawareness of the quality of the product,
estrangement of some stakeholders

Negative
factors of
customers’
attitude

Conditions: acquirer’s progressive loss of interest towards
the project, waterfall model adoption, defensive attitude over
cooperation, passive attitude and contribution, urgency driven
requests, lack of interest in the state of project, lack of time-effort
definition for the acquirer, not way for the acquirer to monitor
project progress and costs

Actions (supplier):  constantly ask the acquirer to test
the application, incorporate tacit acceptance clauses in the
contracts, negotiate discounts upon being threatened with
lawsuits, evaluate the profile of the customer before accepting
the work, provide an internal tool to promote visibility of project
progress and costs

Consequences (supplier): legal protection for untested
conformance of requirements, reduced earnings (with reduced
legal risks)

Budget
dominance

Conditions: tight budget as predominant the factor in contract
negotiation, long contract negotiation, turnkey contract domi-
nance on low budget projects, removal of crucial processes or
project phases, insufficient preliminary analysis

Actions (supplier): try as hard as possible to reduce the
length of unpaid negotiations on requirements, focus solely on
product implementation, work only with a fixed price contract

Consequences (supplier): reduced margins of profit or even losses
if the work is not taken,low product quality, stressful situations
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Poor Conditions: presence of intermediaries without full control
definition delegation, excessive bureaucracy in the organisations, inadequate
of concerns supporting figures on the acquirer’s side, roles misconception or

bypassing, organisational silos, unclear definition of concerns
after "go live"

Actions (supplier): passively accept the situation (no chances
of controlling the situation), explain multiple times roles and
responsibilities to the acquirer

Consequences: inconsistency between the information com-
municated by the delegator and the intermediary, irrelevant
information broadcasting

Low experience | Conditions: absence of technical factors in the evaluations of
in suppliers’ suppliers made by the acquirers, absence of inadequate business
selection plans, unmatching vision or missions, absence of sufficient
lead generation to discard eventual prospects on the supplier’s side

Actions (supplier): accept part of these jobs

Consequences (supplier): possibility of resulting inadequate for
the requests of the acquirer

Table 3.2: Categories and subcategories identified in axial coding

Each category will be discussed in section 3.2. Axial coding provides a further step
towards the definition of theory by identifying connections between codes, subcategories,
and categories. However, it is not sufficient to generate a theory. The cycle shown in
figure 3.1 continues upon reaching theoretical saturation. Theoretical saturation is
the point where the analysis of additional data does not bring any additional value to
the investigation. The next and last step to be undertaken is selective coding.

3.1.3 Selective coding

Selective coding is the last step in grounded theory. It is a process that links all the
categories of your research together around a single core category.

This helps to create a unified theory that is based on the qualitative data collected in
earlier coding cycles.

The core category can be derived from one of the categories identified in the axial
coding stage, or it can be a new category created from the other categories.

This core category is the main focus of the research and is the central thesis of the
study. Selective coding is the final step of the grounded theory approach. Its goal is to
either create a new theory or modify an existing one based on research carried out [58].
In this research, the core category is represented by customer-supplier relationship
issues in bespoke software development. All the categories previously cited are
linked to this concept. This category will be the basis for the explanation of the theory
described in the next section.
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3.2 Results of the work

The previous section presented the application of grounded theory to this case study,
to the extent of analysing the recurring issues related to P2. This section describes the
theory in terms of the categories presented in table 3.2.

Every concept introduced in the set of subcategories will be explained to the lecturer
to provide further details related to the achieved results.

In conclusion, a comparison with the state of the art is provided.

3.2.1 Customer dominance

This study found evidence of aspects related to customer dominance, a category that
was also identified by the work of Pasi, Smolander, and Nikula [36]. Customer
dominance represents the power relationship that exists between a supplier and a
customer.

According to various interviews, this issue is particularly relevant for small and medium-
sized organisations (<50 collaborators and employees).

Category Related subcategories
Customer Conditions: business induced power asymmetry, customer
dominance dominance on process, perceived risk of involvement in legal case,

need to make a good impression on the customer due to word of
mouth, market competitiveness, inappropriate communication
channels abuse

Actions (supplier): slow down the development process
when the acquirer is late, provide discounts, use inadequate
channels to contact the acquirer, insert specific clauses that
prevent them to respect deadlines if the customer is late, refuse
to enforce clauses, reallocate developers

Consequences: wastage of resources, reduced earnings, po-
tential loss of relevant information, frustration

Table 3.3: Customer dominance and related subcategories

In this study, three main conditions that might cause situations of customer dominance
were identified.

The first condition related to customer dominance is referred to as business induced
power asymmetry. This subcategory is described as a condition in which the supplier
18 afraid of losing the customer and, therefore, acquiesces to customer demands, even
in scenarios where these would represent a threat to earnings.

The development of custom software is a sector that is characterised by great demand
but also by great competitiveness in the market. According to BoldData, in Italy there
are currently almost 40000 software development organisations, mainly concentrated
in the largest cities in the northern part of the country [46]. Therefore, market
competitiveness is an aspect that every supplier must take into account.
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Business induced power asymmetry is often translated into discounts. In some cases,
suppliers stated that they preferred to lose the earnings margin associated with the
project in order to retain the customer. Other suppliers also reported the need to
make a good impression on the customer due to word of mouth. Almost all
of the suppliers declared that the main channel for the acquisition of new projects is
word of mouth, regardless of the size of their organisation. Therefore, suppliers felt the
need to make a great impression on their customers to retain them and generate new
leads. Hence, suppliers were more prone to comply with acquirer’s requests, highlighting
a clear threat of customer dominance manifestation.

«Generally we are already satisfied if we manage to break even on costs. It is essential
for us to retain our customers and generate new leads through their referral.» - Supplier

«We always give something to the customer, but by controlling them. We are willing to
keep a margin of 0 to retain the customer.» - Supplier

Another condition that underlies the dominance of the customer is described as the
perceived risk of getting involved in legal cases. According to the interviewees,
legal cases are automatically translated into adverse situations for them. In particular,
they reported problems such as the necessity of sustaining legal fees, long terms for
the eventual recognition of the missing payments, and uncertainties about the judge’s
sentences. Therefore, suppliers felt unharmed against their clients, and in cases where
the clauses of their contracts could be applied, they were likely not going
to do so.

«Legal actions are a constant loss for us. There is no way we are going to benefit from
them, even if we win. In most of the cases we feel like we can win the lawsuit, but the
refunds issued by the judge’s sentence would arrive too late and we would not be able
to pay our employees in the meantime. In addition to that, we would certainly also
lose the customer.» - Supplier

«It is not worth taking legal action against customers, we always have to impose our-
selves or find halfway agreements in these situations.» - Supplier

The last condition identified is the dominance of the customer in the process. It
highlights a situation where the customer is able to dominate the software development
process selection and creates situations where the supplier has to depend on the
customer’s will.

«We try as hard as possible to avoid positions in which we are vulnerable. Customers
who are not into software development do not understand the value of some processes,
as they ask why they need to pay for their application, without considering the benefits
these activities ensure.

We make recommendations to our customers before accepting their terms. If they insist,
we will usually accept their conditions, but we flag it as a vision divergence, so we will
try to push away the client later.» - Supplier

«We have to impose ourselves on new customers, there are those who trust because
they understand that they are not competent in the matter, there are those who do not
trust us and there is an important job of building loyalty and increasing trust. If I gave
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freedom of choice, the customer would not value them.» - Supplier

Most of the suppliers reported that their productivity was generally highly influenced
by these aspects. These conditions usually forced the supplier to adjust their devel-
opment processes.

Furthermore, a group of suppliers reported that they experienced inappropriate
communication channels abuse from the supplier. In these situations, customers
tended to use inadequate commumnication channels, which were not the ones prescribed
by the suppliers (e.g. phone calls, which in certain cases were not useful to keep track
of requests and eventual details). In this case, customer dominance relied on the fact
that suppliers were often forced to use inadequate channels to contact acquirers (e.g.
in cases where they need materials as soon as possible); otherwise, it was impossible
for them to reach their clients even for long times. As a consequence, some relevant
information was lost in the communication process, and there was no written and
detailed proof of customers’ requests.

«It is frustrating for me to have to continuously call my clients for hours to receive the
needed materials.» - Supplier

«Our policies require us to have written proofs of customer requests, but I am of-
ten forced to report by email the requests that customers made during phone calls. This
makes me lose a lot of time.» - Supplier

In order to respond to these situations, most suppliers inserted specific clauses in
contracts that prevent the supplier from meeting the agreed deadlines if the customer
was late with the delivery of materials. This solution mitigated the possibility of getting
inwvolved in legal causes, but did not completely resolve it, as customers might still have
tried to take legal actions.

However, the forced adaptation to customer’s rhythms also showed another hidden
criticality related to the productivity of the teams of the supplier’s organisation. In
fact, delays in delivering the necessary information or materials often causes forced
interruption of work. In these situations, team members have to be temporarily re-
allocated. Larger suppliers reported that they resolved this issue using time and
material contracts. By using this type of contract, customers were obliged to pay for
the days in which the team is inoperative due to customer’s delays not reported in
time. Conversely, smaller suppliers tended not to apply similar clauses, as they would
have hindered the relationships between the two parties. As a consequence, they often
declared to find themselves in weakened positions with respect to their customers.

3.2.2 Improper change management

Improper change management was another category similar to "Changes brought
during the project" presented in Customer-Supplier Issues in Software Development [36].
This study added other subcategories and observations related to change management.
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Improper Conditions: continuous changes to graphical aspects for no
change functional reason, core product scope changes intercepted
management too late, changes related to the dissatisfaction of uninvolved

stakeholders, unspoken needs

Actions (supplier): require to pay (only) for major change
requests, provide discounts

Consequences: exceeding of budget and deadlines, dissat-
isfaction of customers, reduction of the profit margin, scope
creep

Table 3.4: Improper change management and related subcategories

The first noteworthy condition that was observed is the continuous set of changes
required to graphical aspects, even for no specific reason. According to a consistent
subset of interviewees, customers were excessively focused on the graphical aspects of
the interfaces, rather than focusing on flows and functionalities. The interviewees
declared that their customers spend too much time reviewing wireframes and mockups,
often trying to emulate the patterns of big competitors (which in some cases might
even hinder the usability of the product) rather than focusing on the scope of the
functionality.

«We had an internal department that provided graphics and mockups for the design of
certain sections and functionalities of the application. Content analysis and creation
very often ended up being long because various figures were involved and many reviews
and approvals were required.» - Customer

«Clustomers perceive the design of interfaces as one of the fundamental part of the
project. They often provide some guidelines and feedback at the beginning, but then
they want to emulate existing similar platforms.» - Supplier

The second condition that emerged from the data analysis, "Core product scope
changes intercepted too late", is a major cause of project failures.

In product development, the core product is represented by the fundamental utility or
benefit that a consumer receives from owning an item [55]. In software development, the
core product is therefore represented by the essential set of functionalities required
by its users. The core product identifies a set of characteristics that make the product
unique. Therefore, the core product should not be changed.

However, in software development, changes may occur for a variety of reasons (e.g. mar-
ket needs, trends, state of the art technology not sufficiently advanced, legal concerns,
etc.). It is essential to intercept notable changes to core functionalities before they
are implemented. To avoid these issues, some suppliers declared to propose solutions
as preliminary market and competitors analysis, interviews to prospects, feasibility
studies and Proof of Concept (POC) implementations. However, these solutions are
costly and might get skipped for budget reasons, delaying the facing of possible issues
in the development phase. The risks of doing so imply aspects such as scope creep,
higher budget overruns, and delays in project delivery, as described in paragraph 1.3.1.
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Both acquirers and suppliers recognised the importance of intercepting changes as soon
as possible. But some perceptions and conditions might delay the communication of
changes.

In particular, two main subcategories were identified as related to this aspect: changes
related to the dissatisfaction of uninvolved stakeholders and unspoken needs.
The former was reported by both customers and suppliers. It depicted a scenario
in which one or more stakeholders that were not involved (e.g. they delegated the
responsibility of following the project to another stakeholder, they came in touch with
the project during its development, or they were not dedicating enough time to the
project) demanded relevant changes during (or even after) the implementation of the
required functionalities.

The main concerns with these situations arose when these stakeholders had the right to
influence or even interrupt the project and, therefore, to exercise a position of customer
dominance.

«There was a serious shortage on our side because the needs expressed by another
department that had never emerged before arose, leading to a late discussion of funda-
mental requirements.» - Customer

«On our side there were relevant communication problems with an intermediary that
should have helped us to understand the technical implications of some requirements.
As a result, we had to change the core product, but luckily we were only slightly over
budget.» - Customer

«In a two year project we experienced several issues. We are generally interested in
finishing the job regardless of the difficulty. In this case, the client did not know what
he wanted. A milestone-driven approach seemed the best option. However, a directive
was imposed by a stakeholder who was not involved from the beginning. This directive
obliged us to present a quote with mandatory deadlines, while the project was already
begun.» - Supplier

The last condition observed in this category, denoted "Unspoken needs", refers to
a characteristic often shown by customers who are approaching software development
for the first time. Some interviewees on both sides reported experiencing a budget
overrun due to requirements that were taken for granted by the customer but not by the
supplier.

«I assumed some things were easy to change when they were not. As a result, I had
to allocate some additional budget, as these functionalities were not included in the
contract.» - Supplier

«Sometimes our customers take for granted the presence of some functionalities because
they are familiar with them. Their idea is often based on competitors which are much
bigger than they are, so they assume the presence of certain functionalities shown
by similar platforms in their product, too. However, we cannot take for granted the
presence of these functionalities when making estimates.» - Customer

Change management is usually a slightly more contained problem when adopting
agile approaches (and, in general, dedicated team or time and materials contracts),
since the methodologies themselves are usually change-driven.



3.2. RESULTS OF THE WORK 63

However, this problem becomes much more evident when the waterfall model or fixed
price contracts are adopted. In fact, supplier estimates may include a small margin for
changes in the contingency factor. However, when major requests arise, they need to
present a new estimate for the specific change. This estimate is usually denoted as
change request.

However, customers are generally dissatisfied in having to pay for change requests,
therefore, most of the suppliers adopting fixed price contracts declared that they tended
to gift part of the changes if they did not heavily impact the budget. This aspect could
also be related to the need to make a good impression on the customer described in
Customer dominance.

«We make change requests only if we deem it necessary, otherwise we give away (up to
10% of the project cost).» - Supplier

«We only make change requests for larger demands, as there is a lot of work to make
our customers accept a new budget allocation.» - Supplier

3.2.3 Knowledge transfer barriers

Knowledge transfer barriers is another category emerged from this analysis that
was already identified by Customer-Supplier Issues in Software Development [36].
It refers to situations that may hinder the successful completion of the information
exchange process between the organisations involved in the project development.

Knowledge Conditions: acquirer’s lack of experience in software develop-
transfer ment, prohibitive learning curves for the acquirers, insufficient
barriers domain knowledge, inability of defining requirements, lack of

understanding of the value provided by certain activities, lack of
communication among stakeholders on the acquirer’s side

Actions (supplier): provide training on the various topics,
hide the estimate for for activities not valued by the acquirers,
passively accept the situations

Consequences (supplier):  loss of information, misunder-
standings, acquirer’s unawareness of the quality of the product,
estrangement of some stakeholders

Table 3.5: Knowledge transfer barriers and related subcategories

The first condition related to this category is verified with customers who have no
previous experience in the development of software projects.

The acquirers of custom software represent a heterogeneous set from the perspective of
previous experience related to software development.

The lack of previous experience in the IT sector may represent a limiting factor
in knowledge exchange between this type of acquirers and their suppliers. In fact,
the development of software applications spans over many topics (e.g. technologies
involved, architecture of the system, software development life cycle, etc.) and the
learning curve would be quite prohibitive for them.
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However, customers are required to learn some technical aspects for various reasons (e.g.
acting as a data controller according to General Data Protection Regulation (GDPR)
requirements).

Customers may become acquainted with a subset of these concepts during the devel-
opment of the project, but generally may have difficulties understanding the relevant
aspects. For example, some customers were unable to tell which software development
life cycle model was followed in the project, which part of the architecture was involved
in certain requests, or which third-party services were implied for some specific scopes.
This may also be related to insufficient customer training or lack of a shared glossary
definition. However, these last two aspects should have been properly assessed in a
more structured way and would have required too much time during the interviews.
Another condition that emerged from this study was insufficient domain knowl-
edge. It refers to the situation where the customer’s knowledge of the application
domain is not available to the supplier, as the customer is not able or willing to provide
the knowledge of the application domain to the suppliers [36]. This appeared quite
frequently in the interviews, especially in relation to delays in materials delivery.

«It may happen that our customers are unable to provide the business information
needed for the project, for example, in situations where there are many steps or different
entities involved.» - Supplier

«FEven from the point of view of defining user stories, there are often problems, what is
missing emerges in the development phase.» - Supplier

However, another similar condition is represented by the inability of acquirers to
define the requirements. In particular, some customers reported that they were
unable to grasp which aspects could help them to improve the definition of requirements,
especially for what concerned non-functional ones.

«It is a particularly new area for me, the supplier should improve the ability to think
like a person who does not know anything about the IT sector, I did not understand
how I could improve in defining the requirements.» - Customer

«At the beginning I did not get some concepts that should have been assessed before, as,
for example, the implications that some choices have on the requirements.» - Customer

One of the main conditions that is likely to affect the quality of the final product
is the lack of understanding of the value provided by certain activities shown by the
customers.

This subcategory refers to a cultural mismatch often shown by acquirers who have
little or no experience in software projects. In this case, customers show a lack of
understanding of the value brought by certain project activities and phases. In the
worst cases, the acquirers were not even aware of the existence of these factors.
Almost every interviewee on the supplier side stated that a subset of their customers
stated phrases like "Why should I pay for tests? I thought you had already tried this
version and everything worked fine!" or "I only need the user’s guide documentation".
As a response to this condition, some suppliers reported not declaring the presence of
these activities in estimates, as they would bring arguments of discussion with their
customers that they did not want to face. They reported that this workaround seems
to work efficiently, even though in this way the customer is unaware of the level of
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quality that the commissioned product presents.
«I do not understand what do you mean by automated testing.» - Customer

«I estimate the activities that are generally the result of discussions within the devel-
opment costs, without separating them from the rest. If I formalised them explicitly,
many would make me remove them because they would not understand the added value
they bring.» - Supplier

In conclusion, the last condition related to knowledge transfer barriers that resulted
from this investigation was the lack of communication between stakeholders
on the acquirer’s side. Specifically, this scenario refers to the case where not all
stakeholders on the acquirer’s organisation are regularly updated on the project status.
The typical scenario in which this situation is likely to be verified involves the nomination
(formal or informal) of a representative who should be in charge of reporting all the
relevant information coming from one side to the other.

However, there may occur situations in which not all stakeholders are up-to-date.
In particular, this issue is perceived in face-to-face events where all stakeholders are
present. In this specific scenario, the supplier has no control over the situation, and
influencing the selection of intermediaries may lead to personal disputes that are not
beneficial to the progression of the project.

The suppliers stated that they usually have to passively accept these situations. However,
they try to promote the visibility of information by using indirect channels (e.g. emails,
instant messaging groups), where they report the essential information to all the
intended stakeholders.

However, these actions do not seem to work every time, as some stakeholders do not
regularly consult these channels.

Consequently, some stakeholders end up being estranged from the project and may
cause miscommunication and misalignment during moments of confrontation.

«Sometimes during sprint reviews I do not have the impression that all stakeholders
have been informed about certain choices and aspects that the representative and I
agreed on.» - Supplier

«We had to remove an intermediary and take over from him, as there have been
occasions in which we were not informed about some relevant changes discussed with
the supplier.» - Customer

3.2.4 Negative factors of customers’ attitude

This category refers to all the issues in the customer’s attitude and behaviour that may
represent a threat to the development of a custom-made software product.

This category assumes significant relevance in contexts where the waterfall model is
applied.
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Negative Conditions: acquirer’s progressive loss of interest towards
factors of the project, waterfall model adoption, defensive attitude over
customers’ cooperation, passive attitude and contribution, urgency driven
attitude requests, lack of interest in the state of project, lack of time-effort

definition for the acquirer, not way for the acquirer to monitor
project progress and costs

Actions (supplier):  constantly ask the acquirer to test
the application, incorporate tacit acceptance clauses in the
contracts, negotiate discounts upon being threatened with
lawsuits, evaluate the profile of the customer before accepting
the work, provide an internal tool to promote visibility of project
progress and costs

Consequences (supplier): legal protection for untested
conformance of requirements, reduced earnings (with reduced
legal risks)

Table 3.6: Negative factors of customers’ attitude and related subcategories

Many suppliers reported how their acquirers tended to gradually lose interest in their
project. According to their point of view, this condition was likely to manifest more
frequently while following the waterfall model and fixed price contracts. In these cases,
the peak of customer’s attention was reached during the analysis and design stages and
progressively decreases during development and testing stages. When adopting the
waterfall model, it is reasonable to assume that the acquirer might assume a passive
attitude towards the project. In fact, customers who prefer not to participate in
the development process and who want to be involved at the start and then receive
a finished product prefer to opt for this model [51]. But this adaptive behaviour
becomes an issue in the testing phase, where the acquirer is generally asked to try
the functionalities and provide feedback on the application. According to suppliers,
customers often tried to delay this activity as long as possible or did not perform any
test at all.

As a response to this condition, most of the suppliers incorporated tacit acceptance
clauses if the tests are not carried out within a predefined number of days from the
announcement of the release of the new version in the staging environment.
Consequently, suppliers are legally protected, but the attitude of the passive customer
usually remains unchanged.

«I have to contact my customers frequently to remind them to try the application.» -
Supplier

«Some customers expect everything to be tested and working. They do not immediately
understand that, as we need them to approve the results of the job by contract, they
need to try the application and report any possible problems. They usually still do
not test the new version. Therefore, I added a clause to the contract that grants tacit
acceptance of the implemented functionalities if the client does not provide any feedback
for more than 30 days.» - Supplier
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Another frequent condition often related to the adoption of fixed price contracts is
represented by a defensive tendency over cooperation manifested by the customer.
This is particularly evident in cases where some issues occurred during the development
stage. Some suppliers reported experiencing situations in which acquirers required
heavy discounts or even threatened to take legal actions upon deadline overruns or
alleged non-conformities on some requirements. In these cases, acquirers may exercise
a position of dominance towards the suppliers, which from contract assume the risks of
plan through a fixed price model. Depending on the gravity of the situation, suppliers
stated that usually try to negotiate some discounts or the addition of features. This
usually brings losses to the supplier’s organisation and perhaps might still lead to legal
causes later on, causing tension between the two parties. Additionally, some suppliers
reported a more preventive approach. Specifically, they asked their potential new
customers to describe their previous experiences with other software suppliers (if any),
and they took into account the eventual threats that arose in the response. However,
this does not completely cancel the risk of having disputes if the project is taken.

«A former client sued us because we missed a very important deadline for him due to
some requirements that had not been explored enough in the analysis phase.» - Supplier

«We try as hard as possible situations in which we can be involved in legal causes, grant-
ing some additional discounts in case something goes wrong. However, before starting
a new project, we always ask the acquirer to tell us about his previous experiences with
other companies in the sector, in order to identify any red flags in the behaviour shown
towards any former supplier.»

The last relevant condition reported by suppliers is the passive attitude with which
some of their acquirers face the project. Theoretical sampling led to the definition and
further analysis of two scenarios in which this issue is likely to be displayed. Specifically,
the analysis focused on customers that frequently tended to make urgency-driven
requests and projects where the acquirer did not follow the monitoring processes and
costs.

In this category, two recurring conditions appeared to be strictly related to these
actions.

The former is related to the lack of a clear definition of the effort required to the acquirer
during the project. In particular, this condition refers to a situation where the supplier
only communicates the tasks and activities in which the acquirer would be involved,
without associating them to an estimate of the time needed to complete it. As a result,
an acquirer that has no experience in software development may underestimate the time
needed to perform some tasks, and therefore procrastinate them to periods with more
availability of time. In response to these situations, suppliers tended to accommodate
requests when possible, but pointed out to customers that these situations were very
risky and stressful.

«We do not give deadlines, we highlight the need to complete the required tasks. We
do not give an estimate of the time required per week for the project, as it may vary
according to the various activities in which the customer is involved. We try to reduce
the things customers have to do as much as possible.»

«We give deadlines just to have a complete list of requirements before starting the
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project and to have the availability of the environments in which we need to install the
application. We do not give an estimate of the time required to complete these tasks.»

The latter referred to the lack of an immediately available way to track progress and
sustained costs. In fact, not all suppliers reported communicating directly metrics
such as project costs and the respective level of completion of the same. In these
scenarios, the supplier only communicates which requirements have been completed.
The customer may trace the costs incurred through invoices.

Not showing these metrics may prevent the customer from knowing whether some
unexpected events have occurred. Consequently, the acquirer assumes that everything
is proceeding well and that there is no need to re-plan any aspects of the project.
However, these conditions did not seem to describe the complete scenario, as some
suppliers declared that even though they communicated these metrics to their customers,
the latter did not seem particularly engaged in the project. Unfortunately, it was not
possible to fully investigate the matter with these specific customers. This aspect will
then be discussed in section 4.2.

«We keep track of the costs incurred and the number of days spent by each team member
on the project. We establish checkpoints a priori with the client according to which we
should be at a given percentage, and we relate it to the percentage of budget used. We
generally set 5 to 7 checkpoints per project. The customer does not directly know the
costs incurred, but can obtain them from the invoices and the amount established in
the estimate. »

«We use our own internal software to track these metrics. We track the hours worked
by each employee on a project, at the end of the month we create a report that compares
the cost spent and the expected cost based on the hours spent and expected. We don’t
always show them to the customer. It depends on the type of contract (shown in TE& M
contracts, hidden in fized price contracts). »

«Not all clients follow the project costs, however, they are available to them. We have
built a specific tool for this scope. Not all customers understand the correlation with
the project progress, but they would like to (e.g. they count the tasks and calculate the
percentage of completed requirements but do not understand that not all tasks have
equal weight in the completion of the project).»

3.2.5 Budget dominance

Budget dominance is a category that reflects situations in which the budget becomes
the predominant constraint of the project. Suppliers stated that this problem becomes
particularly evident in projects such as Content Management System (CMS) based
e-commerce, websites (landing pages) and Minimum Viable Product (MVP) of appli-
cations (web or mobile) where the business analysis has not been carried out.

The budget for this type of project might be really tight (sometimes it is not even
declared at all).

This problem was strongly perceived by many suppliers. In fact, many of them declared
that they were not willing to take on these projects, as there would be many risks and
stressful situations while working on them.
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Budget Conditions: tight budget as predominant the factor in contract
dominance negotiation, long contract negotiation, turnkey contract domi-
nance on low budget projects, removal of crucial processes or
project phases, insufficient preliminary analysis

Actions (supplier): try as hard as possible to reduce the
length of unpaid negotiations on requirements, focus solely on
product implementation, work only with a fixed price contract

Consequences (supplier): reduced margins of profit or even losses
if the work is not taken,low product quality, stressful situations

Table 3.7: Budget dominance and related subcategories

The first criticality observed in this category is a long preliminary contract nego-
tiation. The standard flow which characterises this provides a first presentation of
the project and its use cases carried out by the acquirer. After this preliminary step,
the acquirer asks the supplier to provide an estimate for project development. The
quote is then generally translated into a fixed budget contract. Therefore, the delivery
of all the requirements becomes mandatory.

However, in many cases, the estimate provided by the supplier is much higher than the
budget that the customer expected to allocate, leading to the first condition, denoted
as tight budget as the predominant factor in contract negotiation.

From this situation, a long negotiation between the two parties begins. The focus of
the talks is shifted towards the requirements that will be included in the contract and
those that will be delayed to further phases. This settlement generally takes a long
time (even months) to complete and is generally offered by the supplier, which sustains
some relevant losses before the project begins.

Consequently, the supplier tries to reduce the analysis needed to provide the estimate
to the minimum. This need to rush may inevitably present some repercussions during
the development phase.

At the end of the negotiations, what mainly drove the selection of the requirements
and the delivery deadlines is the client’s budget, which is likely not to be varied from
the initial phase.

At this point, the supplier is placed in front of a fork in the road: accept the plan in
order to recover a part of the expenses incurred or lose the plan without receiving
some compensation for the preliminary job carried out.

As a consequence, the supplier willing to accept the work needs to focus completely
on the product implementation. Therefore, some activities and services that should
be included in a software project are removed to maintain lower prices. Specifically,
suppliers tend to remove most of the needed documentation and automated testing from
the activities carried out during the project. These removals allow them to generate a
small profit on the project, although they might severely affect several processes and
aspects of the product (e.g. quality management, project planning, risk management,
measurement process, verification and validation processes).

Another forcing that the supplier must face is the need to adopt a fixed price con-
tract. As most of the suppliers reported, there would not be enough room for changes
and flexibility within the allocated budget. Therefore, the adoption of the waterfall
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model becomes a necessity. However, this choice usually becomes quite stressful for the
supplier, as acquirers will still try to require some changes along the way and are not
willing to allocate some additional budget allocation to implement change requests.

«We decided to stop working on projects such as websites and e-commerce. In our
previous experiences, we never made relevant profits on them, and we were forced to
work superficially. In some cases, we suffered considerable losses related to the loss
of work after the drafting of the estimate, which is usually offered to the customer.» -
Supplier

« We do not deal with landing pages and e-commerce, as income is not worth the stress
and problems that these projects bring.» - Supplier

3.2.6 Poor definition of concerns

Poor definition of concerns refers to situations in which the definition of roles and
responsibilities is not clear to at least one of the stakeholders involved.

On the one hand, organisations that mainly work with smaller customers declared
that these situations are likely to be verified with acquirers commissioning a software
project for the first time. According to them, the presence of these situations is mainly
due to customer inexperience and knowledge transfer barriers.

On the other hand, suppliers working with larger organisations reported identifying
these types of issues when many different stakeholders are involved. Specifically, this
problem is verified when it is difficult to establish responsibilities in tasks that span
across different sectors of expertise or when there is an excessive bureaucracy involved.

Poor Conditions: presence of intermediaries without full control
definition delegation, excessive bureaucracy in the organisations, inadequate
of concerns supporting figures on the acquirer’s side, organisational silos,

roles misconception or bypassing, unclear definition of concerns
after "go live"

Actions (supplier): passively accept the situation (no chances
of controlling the situation), explain multiple times roles and
responsibilities to the acquirer

Consequences: inconsistency between the information com-
municated by the delegator and the intermediary, irrelevant
information broadcasting

Table 3.8: Poor definition of concerns and related subcategories

According to suppliers, one of the main conditions that leads to a poor separation of
concerns is represented by delegation of communication with the supplier to an
intermediary. The latter can be internal (another employee of the customer’s organi-
sation) or external (a freelancer involved for this specific purpose). The introduction
of this figure adds a layer of complexity, as usually the delegator is not willing to be
involved personally in the development to the project. However, the delegator still
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wants to be informed about the status of the project and wants to be able to exercise
a good level of control over it. There may occur situations in which the delegator
intervenes and provides information other than that provided by the intermediary, or
vice versa. At this point, it becomes unclear to the supplier what direction to take and
who should be informed. In the worst cases, the intermediary is not qualified enough to
sustain this role, and he/she ends up being an obstacle for the project development
rather than bringing a valuable contribution. In these cases, the suppliers stated
that they did not have a high level of control over the situation. They usually just
accepted the figures offered by the acquirer. In fact, only organisations working with
customers that already have an I'T department are able to specify the characteristics
of the stakeholders that should be involved from the customer’s side.

«Since it was my first software project, I asked a friend of mine who was more into the
IT sector to help me. However, it became evident that at a certain point he did not
fully understand my needs and he talked directly to the supplier rather than consulting
me first. As a result, some changes that were implemented were different from what I
asked.» - Customer

«The customer directly gives me the reference people, the most I can do is specify the
characteristics that these stakeholders should have.» - Supplier

Another scenario reported by suppliers involved customers in their first software
development project. Specifically, they referred to some conditions where customers
were unable to discern what was inside the business domain and what was inside the
technical domain. Customers therefore manifested wrong expectations towards the
tasks of the supplier. The suppliers declared that these situations were usually solvable
once the supplier provided further explanations to the customers.

In conclusion, for what concerned poor definition of responsibilities, the suppliers
reported two other problematic conditions: irrelevant information broadcasting
from the acquirer’s side and roles bypassing or misconception. The former refers
to situations where the customer uses indirect communication channels to broadcast
information that is irrelevant or misleading to other members of the team. In these
cases, the suppliers do not have direct control. Therefore, all they can do is to explain
again the roles and responsibilities of the stakeholders on their side.

The latter is usually a consequence of the former and depicts a scenario in which
customers (voluntarily or not) communicate directly to the team members without
passing through the project manager. These actions may cause inconsistent situations
between the directions provided by the project manager and the ones provided by
the customer. For what concerned larger organisations, both suppliers and customers
reported that roles bypassing or misconception is verified together with the presence
of organisational silos [30]. This term refers to situations where teams of people
are isolated from other parts of your business due to a minimised flow of information.
Organisational silos might be the cause of limited collaboration and complicated
management of responsibilities and roles within the organisation.

«In a project we experienced some communication issues, as the customer kept commu-
nicating every change request directly to the developer team, bypassing my role (project
manager). As a result, developers had to continually come to me to ask whether they
should have implemented the change or not.» - Supplier
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«One of the biggest problems we face as an organisation involves organisational silos.
It may happen that some tasks that involve many different teams from different depart-
ments take a long time to complete compared. This is generally caused by problems
related to communicating the right information to the correct person. Sometimes we
bypass roles as we perceive that some figures are acting as bottleneck (e.g. because
they have a lot of work to do and cannot follow everything) but as a consequence their
knowledge is not up to date with the latest decisions. » - Supplier

In conclusion, a subset of interviewees on both sides reported experiencing situations
where some responsibilities remained unassigned after the development of the project.
Specifically, interviewees referred to scenarios where they did not agree in short times
about maintenance contracts, therefore some roles and responsibilities remained vacant
upon reaching a new agreement.

«At the end of the development of the first version of the product, we did not immediately
agree on a new maintenance contract. However, the relations remain excellent, but we
could have lived situations in which we would have needed the help of the supplier to
resolve some problems. » - Customer

3.2.7 Low experience in suppliers’ selection

In conclusion, this category highlights all the issues related to the lack of experience
in the selection of suppliers shown by the acquirer.

This category finds particular relevance with customers that are approaching software
development projects for the first time.

Low experience | Conditions: absence of technical factors in the evaluations of
in suppliers’ suppliers made by the acquirers, absence of inadequate business
selection plans, unmatching vision or missions, absence of sufficient
lead generation to discard eventual prospects on the supplier’s side

Actions (supplier): accept part of these jobs

Consequences (supplier): possibility of resulting inadequate for
the requests of the acquirer

Table 3.9: Low experience in suppliers’ selection and related subcategories

Successful custom-made projects are usually distinguished by a common vision, mission,
and objectives shared among all stakeholders.

However, the selection of the proper supplier may be a non-trivial task. Customers
who do not have experience in software development may face several difficulties in
selecting the appropriate supplier.

This type of interviewee on the acquirer side shared a common trait. Only a few of
them included technical and vision criteria in selecting the supplier. The remaining part
often reported that the choice was driven mainly by word of mouth and similarities
between the two organisations.

In particular, the most reported criteria included: geographical proximity, prices
compared to competitors, advice from acquaintances, proximity in age between the
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supplier’s and customer’s contact persons, and positive feelings following the first
interview.

These factors might be partially good for seeking social affinities between the two
parties. However, other criteria should be taken into account. Some examples might
target the capacity and capability of the supplier, the expertise on the topic, quality
standards and certifications, ways of working, etc.

Smaller suppliers usually showed interest in the topic. However, they declared that
they did not have enough lead generation to be able to cooperate with clients
that met all these requirements. Therefore, sometimes issues related to cultural or
business differences between the two parties occurred.

«An acquaintance of ours introduced us to the company. We had good feedback from the
first interview. They helped us to build the needs, we appreciated problem-solving skills
quickly. Geographical proximity and close proximity to age were two very convenient
factors to build a good relationship.» - Customer

3.3 Comparison with the state of the art for problem
P2

The objective of this thesis involved the identification of acquirer behaviour traits
that can be translated into potential problems during the development of a custom
software product. In particular, this problem was analysed through the application of
grounded theory, a qualitative research methodology used to derive a theory based on
the collected data.

Other previous studies were conducted by applying qualitative research methods to
their respective case studies. In particular, this work considered the four articles
described in paragraph 2.2.9.

A framework for identifying software project risks

The first article that was analysed, "A framework for identifying software project
risks" by Mark Keil, Paul E. Cule, Kalle Lyytinen, and Roy C. Schmid, highlighted
how project managers could not exercise control over every type of risk present in
software development projects. For this study, the main class of risks considered was
the "customer-mandate risks". The authors referred to these risks as those related to
the lack of customer support and commitment during the development of a software
project, reporting that they can be influenced, but not controlled, by the project
manager [28]. This research led to similar conclusions, as the results described in
section 3.2 highlighted several situations in which the project manager can just partially
mtervene.

Agile customer engagement: A longitudinal qualitative case study

The second study taken into account was "Agile customer engagement: A longitudinal
qualitative case study" by Geir Kjetil Hanssen Tor Erlend Feegri [20]. It described the
benefit in the transition of a small organisation from waterfall-based methodologies to
agile methodologies (evolutionary project management). This article pointed out inter-
esting analogies related to customer engagement. In particular, it highlighted various
drawbacks to the latter when the waterfall model is applied. The study emphasised
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how acquirers usually do not receive any form of gratification/compensation, or formal
power either, when the waterfall model is used. Consequently, the customer sees his
involvement only as an opportunity to affect the course of development. According
to the authors, acquirers might perceive the sensation of being outsiders rather than
playing an active role in the project. This result was analogous to the one reached in
analysing negative factors of customers’ attitude.

The last two articles, "Customer-Supplier Issues in Software Development" by Aparna
Pasi, Kari Smolander, and Uolevi Nikula [36] and "Grounded Theory Study of Conflicts
in Norwegian Agile Software Projects: The Project Managers’ Perspective" by Lubna
Siddique and Bassam Hussein [44], conducted studies to investigate the reasons behind
the conflicts and issues between suppliers and acquirers in software development.

In both cases, the researchers adopted grounded theory as the qualitative method
designated to conduct the research. Furthermore, both performed data sampling by
interviewing stakeholders on the supplier’s side.

This research instead also took into account the point of view of the customer.

Customer-Supplier Issues in Software Development

"Customer-Supplier Issues in Software Development" identified three main categories
of aspects that may hinder the development of the project.

The first category, knowledge transfer difficulties, described situations where there is a
lack of successful communication between acquirers and suppliers. In particular, the
three subcategories related to knowledge transfer difficulties target aspects such as
insufficient domain knowledge, incompatible terminology, and language barrier.
Insufficient domain knowledge is defined by the authors as the situation in which
the customer is unable or unwilling to provide the supplier with knowledge of their
application domain.

The second subcategory, incompatible terminology, is defined as the incompatibility
between the different terminology of software developers and experts in the application
domain (e.g. acquirers and users).

Finally, the authors defined language barrier as the subcategory that includes issues
that are caused by the limited knowledge in the language used. This issue of transferring
and conveying knowledge can lead to an incomplete understanding of the requirements,
and may even result in incorrect requirements implementation if the development team
does not comprehend them.

The second main category identified in this work is change management during the
project. In particular, this category refers to changes that customers require during
the project. The authors did not provide any subcategory to describe this problem,
and this work was able to analyse this type of issue in a more detailed way.

Finally, the last category identified by the authors paper was customer dominance.
Customer dominance was described through two main subcategories: customer domi-
nance on process and business induced power asymmetry.

The former revealed a condition where the customer dictates the software development
process. The customer does not work along with the development team, and thus a
discrepancy between the customer and the development team schedules occurs.

The latter highlighted a situation where the development team does not refuse customer
requests due to fear of losing the customer.



3.3. COMPARISON WITH THE STATE OF THE ART FOR PROBLEM P2 75

The analysis described in this thesis presented a lot of similarities with the work of
Pasi, Smolander, and Nikula, and extended its results by defining new categories and
enhancing the descriptions of the others already identified.

First of all, this study confirms the existence of knowledge transfer barriers be-
tween acquirers and suppliers. An additional condition that refers to this category was
identified as the lack of experience in software development shown by the acquirer. This
condition evidenced how acquirers that are not acquainted with software development
experience hard times in understanding several concepts (e.g. SDLC models, architec-
tural concepts of the application, roles, and responsibilities), as the learning curve is
prohibitive. However, for some reasons, they are required to get in touch frequently
with some concepts (e.g. for legal requirements). Another additional condition that was
introduced in this category highlighted the inability of defining requirements, defined
as the inability of grasping which concepts could be useful in defining requirements
(especially for what concerned non-functional ones). The last two aspects that enriched
the concept of knowledge transfer barriers were the lack of understanding of the value
provided by certain activities and the lack of communication among stakeholders on
the acquirer’s side. The former underlined how some customers were unable to perceive
the value of certain activities as presented by the suppliers. The latter instead revealed
possible knowledge barriers among the various stakeholders involved on the acquirer’s
side. Specifically, it referred to situations where a representative of the customer fails
to report all relevant information to the other stakeholders.

Additional contributions were also associated with change management during the
project.

This research focused on cases of inadequate change management, reporting how cus-
tomers often requested too many modifications to the visual elements of the interfaces.
Furthermore, it described situations where changes in the scope of the core product
were intercepted too late. These late modifications, in particular, depended on two
additional aspects: changes related to the dissatisfaction of uninvolved stakeholders
and unspoken needs. The former reported how the presence of delegates who entrusted
the project to intermediaries, but who still maintained a high level of control over
the project, could affect the core product scope. The latter instead underlined how
unspoken needs of customers could turn require changes to the core product scope.
Finally, other consequences that derived from improper change management were
discovered. In particular, the most relevant ones were identified in customer dissatisfac-
tion related to the payment of change requests proposed by suppliers and the consequent
reduction of the profit margin on the supplier’s side due to the unpaid compliance with
part of the acquirer’s requests.

In conclusion, other major contribution were brought to the customer dominance
category. Also this research found evidence related to the concepts of customer domi-
nance on process and business induced power asymmetry. However, it also explained
how the fears of the supplier must also take into account the necessity of making a
good impression on the customer to try to gain new leads through word of mouth,
which was stated to be the primary source for lead generation for many suppliers.
Another condition identified was termed the risk of involvement in legal cases feared by
suppliers. Suppliers asserted that legal proceedings often led to unfavourable outcomes,
such as having to pay for legal costs, waiting a long time for overdue payments to be
acknowledged, and not knowing what the court’s ruling will be. As a result, suppliers
declared to feel insecure against their customers and, in cases where the terms of their
contracts could be enforced, they were unlikely to do so.

The last noteworthy condition related to customer dominance that was identified was
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referred to as inappropriate communication channels abuse. This definition denoted
situations where customers continuously used communication channels that were not
the ones agreed upon. This condition generally caused frustration for the supplier as
the latter was forced to use inadequate tools that could cause loss of information or
the absence of written proof.

Grounded Theory Study of Conflicts in Norwegian Agile Software Projects:
The Project Managers’ Perspective

In conclusion, the research conducted by Lubna Siddique and Bassam Hussein reported
several categories that could cause conflicts between customers and suppliers. Accord-
ing to the authors, the reasons beyond conflicts between the two parties should be
researched in: the role of the product owner, an inexperienced project manager, the
customer “s lack of knowledge about methodology, organisational hierarchy in public
companies, contracting, scope aspect, personal egos, financial issues and not getting
the right team.

This research agreed with a subset of these categories and was enriched by providing
some additional aspects.

The concept of the customer “s lack of knowledge about methodology was
explained as the risk of putting too much responsibility on a customer that is not
mature enough and lacks knowledge of the way agile methods work. This category finds
some similarities with knowledge transfer barriers and customer dominance, with refer
to conditions such as lack of experience in software development and inappropriate
communication channels abuse.

The organisational hierarchy in public companies, described as the complex structure
of bureaucracies implemented by public administrations to gain more control over the
project, is somehow related to a poor definition of concerns. In particular, the
authors referred to situations where the product owner would not be able to work
without talking to someone else in other departments in order to get the necessary
approvals to make a decision. Consequently, the flow of information takes a long time
to be distributed and may suffer some bottlenecks. This situation is much similar to
the condition described as organisational silos, which depicts situations where teams
of people are isolated from other parts of your business due to a minimised flow of
information.

Finally, other analogies were identified between the categories financial issues and im-
proper change management. In particular, both studies reported diffused dissatisfaction
shown by customers who had to pay for change requests.

In conclusion, this chapter aimed to provide the lecturer with information related to
the application of grounded theory to the case study, the main findings achieved by
this research and the comparison of the obtained results with the state of the art that
was previously discussed in paragraph 2.2.9. The most relevant aspects discussed in
this chapter regard the eight main categories identified during axial coding and their
discussion data-based theories in section 3.2.



Chapter 4

Conclusions and outlook

This conclusive chapter provides a summary of the project, including the various
steps and choices undertaken during the development of the project. In addition,
a retrospective on the results and development of the project will be presented. In
conclusion, the last section will present the aspects related to the extensibility of the
project.

4.1 Synthesis

This thesis describes the conception and development of a project aimed to analyse
the main issues in customer-supplier interactions in the context of custom
software development. The path towards this analysis was not straightforward, as
it required performing some choices in the course of work.

The first objective to be achieved was the definition of what could be considered a
customer-supplier issue in this context. To this end, I conducted a preliminary market
analysis that included a systematic review of the state of the art, some brainstorming
sessions with peers in my organisation, and a set of ten interviews with different
project managers from bespoke software development organisations. The results of the
interviews were then analysed by performing a Thematic Content Analysis on their
transcriptions.

The latter led to the identification of four main problems.

ID Problem

P1 Selection of the appropriate software development life cycle

P2 Analysis of the interactions with the customers

P3 Improvement of the estimation of the contingency factor in quotes

P4 Analysis of the main critical issues and weaknesses of contracts between
the two parties

Table 4.1: Set of problems considered in the domain

7
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Nevertheless, resource constraints led to the need to perform a selection on the problem
that would have been the object of analysis.

Therefore, the next objective to be pursued became the selection of one of these
four problems.

The first step provided the selection of the methodology with which to address the
selection. However, in these scenarios, traditional quantitative metrics could not be
easily estimated and the assessable criteria for selection were mainly qualitative.
Therefore, the domain of possible methodologies from which to choose took into account
only those that took into account this type of factors in their processes. In particular,
the set of possible candidates included the ranking method, the scoring model, and the
analytic hierarchy process.

The criteria for the selection of the problem took into account the relevance of the
problem for the majority of suppliers who would have been interviewed, the feasibility
of a noteworthy contribution in a period of six months, my level of expertise in the
specific sector of each problem, and my level of capability and capacity to eventually
resolve the problem. Given the restricted set of elements in the domain and the limited
number of parameters that could impact the choice, the ranking method was evaluated
as the most suitable methodology for this use case.

As stated above, the participation of the supplier would have been necessary in
order to focus on the main threats perceived by the latter.

Therefore, I designed a questionnaire that aimed to analyse more in detail the
interest and perceptions of the suppliers towards the four problems.

This version of the questionnaire provided five main sections

Section Description
Interviewee Highlight the main characteristics of the interviewee’s organisa-
profiling tion, to the extent of relating the characteristics of the supplier

to their needs and expectations

Investigation Collect information about the implementation of the life cycle

of interest model management process provided by the interviewee’s organi-
towards sation and highlight the feelings and sensations of the interviewee
problem P1 towards this process implementation.

Investigation Collect supplier’s perceptions towards their customers, their be-
of interest haviour, and the consequences that the latter has on the project
towards

problem P2

Investigation Gather information on the way of working of the interviewee’s
of interest organisation towards the drafting of quotations, with a particular
towards focus on the contingency factor

problem P3
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Investigation Extract information related to the perceptions of the interviewees

of interest toward their contracts, their way of drafting and managing them,
towards and eventual previous experiences with cloud-based third party
problem P4 services that manage legal contracts

Table 4.2: Sections of the version of the supplier’s questionnaire for this phase

The next step involved scheduling a series of interviews with various local suppliers. At
the end of the questionnaire, I asked the interviewees to rank each problem in relation
to the perceived impact that it had on the supplier’s organisation. The results of the
latter question were used as a criterion to assess the relevance of the problem for the
majority of suppliers.

Most of the suppliers showed interest in P2, claiming to experience recurring situations
related to this problem with many of their customers. Specifically, they described
scenarios in which they were in weak positions or in which their way of working was
hindered by the behaviour of the acquirer.

The results obtained from the previous step, in addition to the evaluation of the other
criteria in the list, led to the selection of P2 as the most relevant problem to studied
in this thesis.

The last objective involved the analysis of the problem P2.

The path to achieve it required a series of four steps.

Step 1 - Systematic review of the state of the art related to P2

For this specific problem, I selected four main articles that discussed the same or
closely related themes.

The first study, "A framework for identifying software project risks", was conducted
by Mark Keil, Paul E. Cule, Kalle Lyytinen, and Roy C. Schmidt [28]. It describes
a framework for classifying software risks according to the perceived level of control
exercisable by the project manager in certain activities and the perceived relative im-
portance of risk. For this case study, the most relevant category is customer mandate
risks, over which the project manager has little or no control.

The second work that was selected was "Agile customer engagement: A longitu-
dinal qualitative case study" by Geir Kjetil Hanssen Tor Erlend Faegri [20], described
the benefit in the transition of a small organisation from waterfall-based methodologies
to agile methodologies (evolutionary project management). In particular, it highlighted
various drawbacks in customer engagement when applying the waterfall model.

The third and most similar research, "Customer-Supplier Issues in Software Develop-
ment" by Aparna Pasi, Kari Smolander, and Uolevi Nikula [36], presented a qualitative
analysis to identify the main causes of issues between acquirers and suppliers in software
development. Their research was carried out through the usage of grounded theory
as well. This work identified three main categories that could be the cause of
issues between customers and suppliers in software development: knowledge transfer
difficulties, changes brought during the projects, and customer dominance.
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In conclusion, the fourth work considered was "Grounded Theory Study of Conflicts in
Norwegian Agile Software Projects: The Project Managers’ Perspective" by Lubna
Siddique and Bassam Hussein [44]. This last article described nine main categories
that could be identified as the causes of conflicts between stakeholders in the context
of agile software development in Norway. In particular, according to the authors, the
main causes of conflicts in this scenario should have been investigated in: the role
of the product owner, an inexperienced project manager, the customer lack of knowledge
about methodology, organisational hierarchy in public organisations, contracting, scope
aspect personal egos, financial issues, and not getting the right team.

Step 2 - Selection of the methodology

The next step to be undertaken implied the selection of the methodology that would
have been used to analyse the problem. 1 decided to opt for a qualitative approach, as it
was more suitable to investigate the cause/effect relationships offered by this scenario
and because quantitative approaches would have been highly impacted by biased or
incorrect data. The suitable choices for the qualitative method to be applied included
the phenomenological method, the ethnographic model, and the grounded theory. I
decided to opt for grounded theory, a research method used to identify cause/effect ob-
servations through iterations and constant comparative analysis. Therefore, grounded
theory allows one to derive a theory directly from the gathered data.

Step 3 - Design of questionnaires for both acquirers and suppliers

The third step provided the creation of a revised supplier’s questionnaire and the
development of an acquirer’s questionnaire.

Both would have been used to perform data sampling on both sides.

The new iterations on the supplier’s questionnaire provided the following structure.

Section Description

Interviewee Highlight the main characteristics of the interviewee’s organ-
profiling isation, to the extent of relating the characteristics of the
(unchanged) supplier to their needs and expectations

Investigation Collect supplier’s perceptions towards their customers, their
of interest behaviour, and the consequences that the latter has on the
towards problem project

P2 (unchanged)

Client Gather data about customer-related issues that were progres-
relationship sively emerging from previous interviews
management

Table 4.3: Sections of the revised version of the supplier’s questionnaire

The first version of the questionnaire on the acquirer’s side was structured as follows



4.1. SYNTHESIS

81

Section

Description

Acquirer’s
profiling

Analysis of the correlation between the characteristics of the
acquirers and their needs and expectations

Analysis of
customer-supplier
interactions
during the
project

Analysis of aspects such as perceived need to develop the
project, effort required to complete project tasks, perceptions
towards change requests and towards project phases

Analysis of
the complexity
perceived by
the customer
in performing
assigned
activities

Analysis of the aspects such as perceived difficulty to complete
assigned tasks and presence of intermediaries or IT figures
in the project

Table 4.4: Sections of the first version of the acquirer’s questionnaire

Step 4 - Application of grounded theory

The final step of this thesis involved the application of the grounded theory method to
this case study. In particular, I conducted a series of interviews with both acquirers and
suppliers to gather data according to what the methodology prescribes. Through the
application of the principles and iteration of the three main steps (open coding, axial
coding, and selective coding) provided by grounded theory, I was able to identify seven
main categories that could cause issues between customers and suppliers in custom

software development.

Category Description
Customer Power relationship that exists between a supplier and a
dominance customer, it describes the situations where the customer can

influence the supplier’s behaviour

Improper change
management

Situations in which changes may obstruct or disrupt the
development of the project

Knowledge
transfer barriers

Situations that can hinder the successful completion of the
information exchange process between the organisations in-
volved in the project development
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Negative Issues in the customer’s attitude and behaviour that may
factors on represent a threat in the development of a custom-made
customers’attitude | software product

Budget dominance Situations in which the budget becomes the predominant
constraint of the project

Poor definition Situations in which the definition of roles and responsibilities
of concerns is not clear to at least one of the stakeholders involved

Low experience Issues related to the lack of experience in the selection of
in suppliers’ suppliers shown by the acquirer

selection

Table 4.5: Categories identified by this study

4.2 Limitations of the study

The development of this project involved the use of a qualitative research method to
study the behaviour of customers and suppliers in the development of custom software.
In particular, grounded theory was used to the extent of analysing the conditions that
could cause known issues in software development, the measures undertaken by the
suppliers to respond to these problems, and the consequences of these actions. Conse-
quently, the results might be subject to the limitations shown by the methodology.
In this case study, the results of a study conducted using this methodology can be
influenced by bias arising from data sampling and interpretation, lack of experience in
applying grounded theory, influence of an insufficient knowledge base on theoretical
sensitivity, and lack of time resources for data sampling and data analysis. The latter
condition may also be referred to as the inability to reach theoretical saturation on
some aspects of the research. [60]

Taking into account all these factors, I tried to mitigate as much as possible the risks
of incorporating one or more limiting factors in this analysis.

Bias in the results

Bias is classified into two main categories: respondent bias and researcher bias. The
former refers to any situation in which the interviewee’s responses are not an accurate
expression of their thoughts or feelings. This type of bias can manifest itself in three
main ways: social desirability bias (the desire to align answers regarding sensitive ques-
tions in a socially acceptable way), agreement bias (the desire to please the interviewer
or moderator, leading to answers that they think the researcher is looking for), and
sponsor bias (answers are influenced by opinionated views about the research sponsor).
In order to limit these factors, the researcher should ask indirect and open-ended
questions and should not give away sponsor details [40].

To avoid this form of bias, I tried as much as possible to insert open questions where
necessary. However, in some cases a close-ended question was necessary to introduce the
topic, understand whether the interviewee understood the topic, and if the interviewee’s
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Open-ended questions Close-ended questions
« Often begin with “Why”, “How”, « Require respondents to choose
and “What” from predetermined answers,

like “Yes,” “No,” or “Not sure”
- Are used to collect non-

numerical or qualitative data - Are used to collect numerical or

uantitative data
« Have no predetermined a

answers and require « Examples include multiple
respondents to explain their choice or Likert scale survey
answers in their own words questions

Figure 4.1: Open vs close ended questions, Source: [43]

situation was suitable for the topic. As categories were defined, it was easier to enter
almost exclusively open-ended questions, as shown in paragraphs 2.4.2, 2.4.4, 2.4.5 and
2.4.6.

The latter includes confirmation bias (data interpretation mislead by hypothesis support
and removal of unfavourable data), question order bias (question order that impacts
the way the succeeding questions are answered), cultural bias (conclusion based only
on the researcher’s cultural lens), halo/horn effect (assumptions about a respondent
due to a positive or negative attribute), and question wording bias (asking questions
that only lead respondents in one particular direction).

In order to contain these factors, the researcher should use multiple collaborators to
interpret the data, conduct an external review of the work, consider his/her role in the
study (intended as the need to remain impartial), use data triangulation (intended as
the analysis of secondary sources to verify if your primary data are valid and reliable),
and ask participants to evaluate the findings [40].

To reduce this form of bias, I conducted a periodic review with some peers from my
company and the university and with some previously interviewed participants.

I was unable to involve multiple collaborators to analyse data due to resource con-
straints. However, many blog posts, articles and dedicated pages on other suppliers’
websites allowed me to perform a solid data triangulation.
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Lack of experience in applying grounded theory

This factor may represent the most limiting aspect of this thesis, as this was my
first qualitative research on a large scale. Furthermore, this was my first research that
applied the grounded theory method. Therefore, inexperience might represent a limit
for this thesis.

Influence of insufficient knowledge base on theoretical sensitivity

This type of issue could be referred to as lack of experience in the sector of the
problem. This aspect was already considered and minimised during the problem
selection described in paragraph 2.2.8. As a project manager, in the past, I had to deal
with some situations related to P2. However, not all these problems were immediately
clear to me and I had to investigate more on each of them to expand my knowledge base.

Lack of time resources for data sampling and data analysis

This issue was verified in trying to analyse in depth the category "negative fac-
tors of customers’ attitude", especially for what concerned the subcategory lack of an
immediately available way to track progress and sustained costs. In particular, I was
unable to schedule more interviews with other acquirers, both due to the unavailabil-
ity of potential interviewees and due to time constraints. Consequently, theoretical
saturation was not reached on this aspect.

Limitations of the data set

In conclusion, some characteristics of the data set might be considered as limiting
factors for this thesis.

In particular, the final data set of interviewees was unable to reflect all desirable
features described in paragraph 2.4.1 and paragraph 2.4.3. In particular, the suppliers’
data set mostly contained small and medium-sized Italian organisations, while the
acquirers’ data set contained quite little data for a more structured analysis. However,
I preferred not to contact directly customers bypassing the role of intermediary of the
supplier, as I wanted to make sure (as much as possible) that the interviewed acquirers
would reflect the desirable features of the data set.

4.3 Outlook

One of the limitations shown by grounded theory is the impossibility to replicate
the study, as opinions, beliefs, and people may change over time (influencing data
analysis).

However, this study predicted some limitations related to the category "negative
factors of customers’ attitude". Furthermore, I wanted to explore more in depth some
additional topics. In particular, they included

e The activities and the phases of the project that were perceived as more or less
valuable by the acquirers

e Expectations and concerns of acquirers about the project
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e The way acquirers can express their requirements and how a project manager
can help them

e Perceptions and way of working of acquirers in monitoring the progress of the
project and its costs

To do so, I iterated on the questionnaire producing a new version that I was able to
submit to only one interviewee.

This questionnaire also wanted to study other aspects related to acquirer’s decision-
making, trying to make more interactive activities rather than simple questions.

In this version, five sections were included

Activities and phases perceived as more or less valuable by acquirers

ID Question

QA18 From the list of the following aspects, you can choose only 5:
1. Requirements analysis

2. Interface design

Project management

Feasibility study

Software architecture design

Automatic tests

Project documentation

Project progress monitoring

© »® N o oo W

Quality check

10. Training on the product

QA19 You are given a budget of 100 thousand euros, allocate it for the 5 aspects
you listed above

QA20 Describe what needs to be done for each for these aspects and the reasons
of your choices

Table 4.6: Questions related to the perception of acquirers towards certain aspects of the
project

The objective of this set of questions included the understanding of which are the
aspects that customers evaluates more, an estimate of the gap in value between these
aspects and why did they make this choices. Furthermore, it is interesting to observe
whether customers understand all the activities and tasks beyond a certain aspect of
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the project.
Expectations and concerns of acquirers about the project

ID Question

QA21 1- What are your expectations towards a software project? Have you al-
ready had to deal with project examples carried out by other acquaintances
of yours (only for customers at their first project)?

QA22 What are your main concerns regarding the project? In which phases
(planning, analysis, design, implementation, testing, maintenance) would
you like to be followed the most?

Table 4.7: Questions related to the expectations and concerns of acquirers about the project

This set of questions aimed to analyse which are the main expectations of customers
towards their project and if other acquaintances’ experiences might influence their
opinions. Furthermore, it is interesting to explore their main fears and in which phases
they would like to be assisted more.

The way acquirers can express their requirements and how a project man-
ager can help them

ID Question

QA23 How do you define the requirements? Do you generally get help in doing
this? From who?

QA24 How do you decide what will be in the project and what will not?

QA25 How do you plot your requirements (in mind, on a sheet of paper, on a
spreadsheet)
QA26 How do you establish the importance each requirement has for you?

Table 4.8: Questions related to the way acquirers can express their requirements and how a
project manager can help them

This set of questions aimed to analyse the way of working of the customers in defining
requirements, their parameters to decide what to include and what not in a project and
their of way of reporting requirements. Moreover, the last question aimed to explore
how the customers assign priorities and importance to each requirement.
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Perceptions and way of working of acquirers in monitoring the progress of
the project and its costs

ID Question

QA27 How do you understand at what stage the project is?

QA28 How do you know how much you are spending?

QA29 How do you plot your requirements (in your mind, on a sheet of paper,
on a spreadsheet)

QA30 How do you track the progress of the project? Does the supplier provide
you with a dedicated tool? Which one? How do you find them?

Table 4.9: Questions related to the perceptions and way of working of acquirers in monitoring
the progress of the project and its costs

This conclusive section aimed to analyse the perceived importance in monitoring costs
and project progress shown by the acquirers, their way of working and their perceptions
towards the tools that are used.

4.4 Final notes

This thesis provided a qualitative study aimed at investigating the main issues that
occur in the relationships between acquirers and suppliers in the development of custom
software. This problem and its implications remain quite relevant for the current market
situation, as suppliers might be influenced by factors that affect both economic and
software development.

On the one hand, dealing with intended or unintended adverse factors shown by
customers can be very stressful and dangerous to suppliers, as they may face losses,
overwork, and unpleasant situations.

On the other hand, customers need to deal with the risks arising from developing
complex software products and the need to trust an external organisation for this
scope.

Nevertheless, providing possible solutions to these problems is certainly not trivial. In
fact, the design of best practises for these situations would require years of study and
a noticeable experience in the sector of project and client management.

However, valuable solutions should respond to well-defined problems. Even defining
these issues is non-trivial, as data must be gathered from the unbiased opinions of
the stakeholders involved in the development of a project.Stakeholders may perceive
the need to conceal their behaviour, as other people could consider it strange or
inappropriate.

However, collecting biased data only deflects the proper definition of the problem,
delaying by consequence the definition of solutions and best practises to address them,
and this is why contributing to the proper definition of these issues was exactly the
objective of this thesis.
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(Glossary

CMS A content management system (CMS) is software that helps users create, manage,
and modify content on a website without the need for technical knowledge. In
other words, a CMS lets you build a website without needing to write code from
scratch (or even know how to code at all).[54]. 88

Dedicated team With this type of contract the client gets a team of software devel-
opment professionals fully focused on the project, works closely with them to
define the project roadmap, either participates in managing the team or delegates
management to the vendor, and has full control over the software product.This
model is flexible and fully adaptable to any change [9]. 20, 89

Earned Value Earned value is a way to measure and monitor the level of work
completed on a project against the plan. It is a quick way to tell if the project
behind schedule or over budget on your project. The earned value in a project is
calculated by multiplying the percentage complete by the total project budget.|[24].
22, 89

Fixed price In a fixed-price contract, both parties must agree from the outset on the
detailed project scope, requirements, budget, and timeline. In addition, this is a
rather expensive model of cooperation, since the vendor assumes all risks and
bears full responsibility for the project’s success. This is the least flexible model,
since any deviation from the plan requires a complex change request approval
process|9]. 20, 89

GDPR The General Data Protection Regulation (GDPR) is a legal framework that
sets guidelines for the collection and processing of personal information from
individuals living and outside of the European Union (EU). Its aim is to give
consumers control over their own personal data by holding companies responsible
for the way they handle and treat this information. The regulation applies
regardless of where websites are based, which means it must be heeded by all
sites that attract European visitors, even if they do not specifically market goods
or services to EU residents. [17]. 88

MVP A minimum viable product (MVP) is the release of a new product (or a major
new feature) that is used to validate customer needs and demands prior to
developing a more fully featured product. To reduce development time and effort,
an MVP includes only the minimum capabilities required to be a viable customer
solution.[35]. 88

89
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POC Proof of concept is evidence obtained from a pilot project, which is executed to
demonstrate that a product idea, a business plan or a project plan is feasible. A
proof of concept collects user feedback and insights from your team members,
including those who might not have otherwise contributed, thereby mitigating
unforeseen risks. [34]. 88

Return on Investment Return on investment is a ratio that divides the net profit
(or loss) from an investment by its cost. Because it is expressed as a percentage,
you can compare the effectiveness or profitability of different investment choices.
[13]. 88

Rate of Return A rate of return is the net gain or loss of an investment over a
specified time period, expressed as a percentage of the investment’s initial cost.
[29]. 88

SDLC The software development lifecycle (SDLC) is the cost-effective and time-
efficient process that development teams use to design and build high-quality
software. The goal of SDLC is to minimize project risks through forward planning
so that software meets customer expectations during production and beyond. The
software development lifecycle methodology provides a systematic management
framework with specific deliverables at every stage of the software development
process. As a result, all stakeholders agree on software development goals and
requirements upfront and also have a plan to achieve those goals. [57]. 9, 88

T & M By signing a time and materials contract, an acquirer agrees to pay for the
time the team: the number of hours multiplied by the hourly rate [9]. 88
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