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1.INTRODUCTION

1.1 Summary

This thesis is about contracting practices that are used by software development companies
and their clientsMore specificallyjt addressewhat the current state of knowledgeors
these and how Agile methodologies can be adjustéidecurrent nethods that arbeing

used.

Contract negotiation is a very importaadpectfor software development projecand
project management in generdhis isbecause itan affectthe entirestructure of the
project, itsmethods and thactiors that need to bellowed in order to be completetdhe
collaboration for the projecequires mutual trust between theplier whois the software
developerand thecustomerwho is the contractpbecause they have to find a successful
way to share the risks betwedmem. Thus, a good contract arrangement can be important

for futureagreements for both

While software product development increasingly moves towards collaboration with and
across small entrepreneurial companies, our understanding in contract arrangements
enable more flexible collaborations is limited. For exampl&edtinen and.aanti(2008)
describe, Agile project management is domatg increasingly popular in software and
R&D projects in general. However, while Agile methods enable more flexible work in
arrangements and contracting types, in large new product developiN@&m) (
organizations these methods cannot be necessarilgisoffiand thus, a more complete

view of agility is needed.



1.2 Problem Statement

Many, especially smaller, software companies have little expertise in law and contract
arrangements. It is difficult for them to adjust contracting practices to the come¢mbds

they use. Especially, it is difficult for them to understand the advanaagedsadvantages

a specific practicean bringfor different stakeholders (e.g. supplier and project owner).
The existing literature in contracting practices using Agitthods isnsufficient This is

mainly because it isased in empirical experiences from practitioners and that is the reason
for a context to exist and help the companies to understand how to cuisscting
practicesIn order to close this gap, atte¥ understanding of the perceptions of suppliers

and project owners towards the contract types, their elements as well as advantages and

disadvantages for both sides, is necessary.

Thus, the aim of this thesis is to survey the current state of knowtedgentracting
practices by the companies in orderunderstand which practice figvored by which
stakeholder group and in which context. This could build ground for a concrete guide that
lists new practices that implement Agile methods. Having a gwidle contracting
practices would be beneficial for practitioners and especially helpful for them to try to find
the best contracting type in order to share the risks and the benefits between the supplier

and the customer of the contract.

1.3 ResearchQuestion

This thesis will examine in more detail the state of knowledge of contracting law in IT
companies. Additionally, it will try to get more insight in their current challenges and their
perceptions towards specific contracting practices (e.g. -fixed, T&M) and agile
methods. Subsequently, the following research questemmbe concluded from the above

guestions that mentioned.



1 What is the current state of knowledge on contracting practices in software

developmet companies and their clients?

1 Wha are the preferred contracting practices across buyers and suppliers?

1.4 Outline of the thesis

The thesis is organized as follows.

In the second chapter there is a literature review of what is project management and
software project management. Aldbere is an elaboration on traditional methods of
software project management such as waterfall and on Agile methods such as Scrum. Their
main differences are also present&dditionally, procurement is describdéurthermore,

a presentatiom detailof some relevant contracting practicegiven.

The third chapter contains the metbtmtyy that is followed for thehesis. Moreover, how
the questionnaire for the survey was constructed and designed and where it was distributed

are explained in detail.
In the fourth chapter the results of the questionnaire are presented and analysed.

The last chapterontains the conclusion of thieeisis and a proposition for future work.



2. LITERATURE REVIEW

In this chapter the fields that constitute the backgioointhe research question will be
presented. More specifically, a literature reviewwdiat is project management and
software project managemens well as methods for the latter and contracting practices
that have been developed so far will be brieityalyzed Additionally, agility in software
project managemerdand how it can be compatible or adjusted to current contracting

practices will be examined alongside with the advantages and disadvantages that offer.

For the literature studyapes that analze ontractingmethodsand contracting practices
or present empirical experience$ the way some software companies are making

contractswere used

2.1 Project Management

Project management traditionally defined as the process of planning, organizin
motivating and controlling resources, actions and rules in order to corsptatessfully

specific goals and objectivesthin a specified period oftimg Tur ner & M¢l | er |

Particularly, thisprocessis used in a prect as a set of actions in order to produce an
exclusive deliverable and alsib,uses deadlinestarting and ending points to reach the

target.

In order to meet the requirements of the deadlines and the budget for a project, effective
management is needle For more complex projects, management can become more
challenging. However, there are a lot of benefits of effective project management. For
example, delivering things on time and on budget gives predictability to similar projects

10



Additionally, optimizng the development method is reducing the risk on the project and

adds security.

Given these benefits, it is understandable why project management is applied to projects
that vary from simple ones, such as small software projects, to more complex ghes, su

as major construction jolfsuecke, 2004)

More specifically, project management methods started to be applied in the 1980s in
manufacturing and software development fields and by the 188fle toot and
techniques were developed and adopted by diftenelustries and organizatio(twak &
Anbari, 2005)

2.2 Software Project Management

In this partwe will focus on software project management, its methods, their history and

how they evolved so far.

Software project managemestdefined agihe art and science of planning and legdin
software projectdt is a subdiscipline of project management, in which software projects
are planned, implemented, monitored and control{&tellman & Greene, 2005)

In order to manage new development projectsnpanies applied the existent project
management methods, bedry often the deliverables were not on time and budget. This
wasmostly a result of confiion between the specifications and the target of the projects.
Thus, to be able to avoid these problems, a model that is focusing on matching the
requirements to the deliverables was presented and is known &gateefall model
(Royce, 197Q)

Additionall vy, on 2001 agil e met hMadifestower e | nf
forAgileSd t war e Devel opment 0 which are making us
pr oj eamdeseffigentlBeck, 2001)
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2.2.1Differences between methods

In this part before presented a more detailed elaboration about the software project

management methodse main differences between the traditional methods like Waterfall

and the emerging agile methods suclsasimwill be presented in a more compact way.

The traditional software development methadstrying to reach the goal by optimizing

the process. Tdy are making use of the best presumed ways following a strict flow of steps

in order to come to a pre specified result. The environment of these methods is solid and

predictable and their main characteristics are control and (deur & Balijepally, 2007)

On the other hand the new software development methodologies are trying to reach to the

final goal through adaptation and flexibility. Making experiments and following iterations

through teamwork and setdirganizationis heping the problem and its solutioto be

reformed The environment of the methods is unpredictable and the main characteristics

are communication and collaborati@werur & Balijepally, 2007)

In Figurel all the differences between the methods are summarized in a table.

Deesign process

Goal

Problem-solving
approach

View of the environment
Type of learning

Key characteristics

Rationality

Theoretical and/er
philosophical roots

Traditional View of Design

Deliberate and formal, linear sequence

of steps, separate formulation and
implementation, rule-driven

Optimization

Selection of best means to
accomplish a given end through
well-planned, formalized acrivities
Stable, predictable
Single-loop/adaptive

Contrel and direction

Avoids conflict
Formalizes innovation

Manager is controller
Design precedes implementation

Technical/functional

Logical positivism, scientific method

Emergent Metaphor of Design
Emergent, iterative and exploratory,
knowing and action inseparable, beyond
formal rules

Adaptation, flexibility, responsiveness
Learning through experimentation and
introspection, constantly reframing the
problem and its solution

Turbulent, difficult to predict
Double-loop/generative

Cellaboration and communication —
integrates weltanschauungs, or worldviews

Embraces conflict and dialectics

Encourages exploration and creativity
and is opportunistic

Manager is facilitator

Design and implementation are
inseparable and evolve iteratively

Substantial

Action learning theory, Dewey's
pragmatism, phenomenaclogy

12



Figure 1: Traditional and emerging agile methofiderur & Balijepally, 2007)

2.2.2Waterfall

In software develament there are two essential steps, regardless the size or the complexity
of the software projectirstly, there is aranalysis ste@nd secondly, @oding steps
following. This simple implementation concept is sufficient enough for small projects
wherethe final product is going to be used by those who built it. In contrast of internal use,
such an implementation plan for larger software systems willTails, many additional

development steps are required.

Dr. Winston Royce(1970) describedan approach to software develoent which is
showed inFigure?2.

SYSTEM
REQUIREMENTS

SOFTWARE
REQUIREMENTS

ANALYSIS

-~

PROGRAM
DESIGN

CODING

=

TESTING

—

OPERATIONS
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Figure 2: Implememation steps to develop a large computer program for

delivery to a customgRoyce, 1970)

The analysis and coding steps are still present, but they are preceded by two steps of
requirement analysighey are separated by a program design step, and followed by a
testing step. Thessteps are usedeparately from analysis and coding becaniséhe
differentway they are executed. They must be planned and staffed differendlyrfore

effective use ofesources.

In the waterfall model if the testing phase, which occurs at the end of the development
cycle, fail to satisfy the various external ctvamts, a major redesign is required. The
design changes may be so disruptivat the software requirements will belated. So,

either the requirements must be modified, oigngicantchange in the design is required.

As aresult, the developmentpeswill returnto thebeginningand aroverrun in schedule

and costs can be expected.

Although this model is simple and customers can easily understand it, in reality, some
additional features must be added to eliminate most of the development rigluartde

model is becoming more complex.

Step 1: Pogram design comes first

In this step, @asic program design phase has beetmoducedbetween the software
requirements phase and the analysis phase. By this techhiiguguaranted that the
softwarewill not fail because of storage, timing, and data flux reasons, as can be shown in
the testing phase. As the analysis proceeds in the succeeds®y fite program designer
must specify clearlpn the analyst the storage, timing, and operational corstiagway

that he can understanide consequencesn this way all the analysts and all the program
designers willtake be part of substantialdesign process which will lead to a proper
allocationof the resources. In order this procedureta&e form the following steps are
required:(Royce, 1970)
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1. Begin the design process with program designers
2. Design, define and allocate the data processing modes

3. Write an overview doament that is understandable, informative and current.

Step 2: Document the design

During the testing phaseking advantage of thicumentatioythe manageof the project
can find more easily some mistakes in pinegramand as a result he can move tbeus
of the personnel to these and how to correct them

During the operational phasesing effectivedocumentationthe manager can useore
specialized to the scogmersonnein order tooperate the program and to do a better and

cheaper job.

Lastly, following initial operations,an efficientdocumentationcan allow aneffective
redesign, updatmnand modification in the fiel(Royce, 197Q)

Step 3: Do it twice

In this cae a simulation which gives first results is included. With this simulation,
guestions of timing, storage, etc. can now be studied with more precision and experimental

tests on some kegssumptioa can be performed.

Step 4: Pan, control and monitor testg

The goal of the previous threesteps ofdesiging the pogram before beginning,
documening it completely, antbuilding a pilot model is to solveroblems before entering
the teshg phaseHowever, even aftdollowing these steps there are stifiportant things

to be done like the following consideratiofRoyce, 1970)

1 Many parts of the test phase can be assigned ttest spedlists who did not

necessarily engaged the original design.

15



1 The analysis and code should beviewedby a second party who did not
participate inthe original analysis or codged who could fingimple errors.

1 Every logic path in the computer prograiould be subjected to a numerical
checkat least once

Step 5i1nvolve the customer

It is veryimportantfor the customer to be involved in the project formal wayin order

to have participation irarlier points before delivejRoyce, 197Q)

In Figure 3 there is a summary of the five steps that are implemented in the original
waterfall model. The simpler model without these steps is difficult to work on large
softwaredevelopment projects and the costs to recover may exceed those required to
finance the five steps.

1. COMPLETE PROGRAM DESIGN BEFORE
ANALYS!S AND CODING BEGINS.

~

DOCUMENTATION MUST BE CURRENT
AND COMPLETE

=\

.
PRELIMINARY p)
SYSTEM
Lm IR |“|
.
ANALYSIS .
.
.
.
SYSTEM
REQUIREMENTS
GENERATION

Lvsi
PROGRAM
DESIGN
CODING
TESTING
usAGE

1
| pocuseenT wo. 1|
SOFTWARE
ACOUIREMENTS L
N
DOCUMENT NO. 2| 00Ne
PRELIMINARY
OESIGN.
)
TERFACE
(sPE!

E)

]
]
1
]
]
3. DO THE JO8 TWICE IF POSSIBLE :
pJ 4 TESTING MUST BE PLANNED, CONTROLLED 3
‘ AND MONITORED 1
.
s, 5 ]
s, »

DOCUMENT NO. &

it
22 ;
? w‘\\

DESIGN
)

OPERATIONS

‘
oocuent o = | ocomenr o,
e
PeC)

OESIGN
sPECH
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Figure 3: SummaryRoyce, 1970)

2.23 Agile Methods

The traditional software development methods/@s were following a strict schedule
which was relied on requirements documentation and plan based testing. There was the
feeling that sticking with the plan will keep the trouble away of the p®jéctt this was

seldom being succeeded.

Simultaneously, some methodologies that were making use of iterations, started to being
used from independent consultants, who managed to recover projects from ffoebte.
set of methodologies led to Agile softwatevebpment(Williams, 2012)

Agile software development is not smple methodology, but a group of software
development methods which is based in iterative and incremental develogdinent.
differentiatedtself from methodghat are making an extensive use of documentagioch

as waterfall and relies on salfganizing and croskinctional teams. In 2001 the

iMani festo for Agile Software De\tehbhsapment 0
significant aceptance in project developmédBeck, 2001)Results of a survegonducted

in March 2006 by Scott Ambler between 4200 respond@itsbler, 2006) (Szalvay,

2004) showed that 41%f development projects hawaslopted agile methodology, and

agile techniquewerebeing used on 65% of such projedts-igure4 theseearlyadoptions

are presentedd more recent survey and its results in a more detailed way are presented in

section 2.2.6 after the elaboration agile methods.
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Have You Adopted An Agile Have You Adopted Any Agile
Methodology? Techniques?

No
59%

Copyright 2006 Scott W. Ambler Copyright 2006 Scott W. Ambler

Figure 4: Adoption in Agile Methodalgy and Technique@mbler, 2006)

In Figure5t he fAMani fedtoafrer DRAgiel @ep&e@ent 06 i s shown

Manifesto for Agile Software Development

We are uncovering better ways of developing
software by doing it and helping others do if.

Through this work we have come to value:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation

Responding to change over following a plan

That is, while there is value in the items on

the right, we value the items on the left more.

18



Figure 5: The Agilesoftware development manife¢éBeck, 2001)

The AAgi | e Man iwkleepitinciples acsordibgaeak,Kenbeh al.Z001)

Customer satisfaction by rapid delivery of useful software

Welcome changing requirements, even late in development

Working software is delivered frequin(weeks rather than months)
Close, daily cooperation between business people and developers
Projects are built around motivated individuals, who should be trusted
Faceto-face conversation is the best form of communicatioddcation)
Working softwards the principal measure of progress

Sustainable development, able to maintain a constant pace

© © N o g b~ 0w NP

Continuous attention to technical excellence and good design
10.Simplicityd the art of maximizing the amount of work not dénis essential
11.Selforganizing teams

12 Regqular adaptation to changing circumstances

The supporterof Agile software developmerdrgue that the waterfall model ishot
efficientin practice,and it is difficult for complexprojecs to finish a phase of a software
product's lifecycle perfectly before moving to the next phasebareifeedbackom them
(Dischave, 2012)For exampe, clients may not know exactiye requirements needl
before reviewing a working prototypdhey may change their requirements constatitly
this happensfter the design is finalized, the design must be modifietidetthe nev
requirements. Thisears thatmore working hours are speatso thecost are increasing

especially if a large amount of the project's resources has already been invested.

One of the most important differences between the agile and waterfall approaches is that
waterfall hasdistinct phases with checkpoints and deliverables at each phase, while agile

methods have iterations rather than pha$ége output of each iteratiacan be used to
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evaluate andhange owrevolve the requirements. Waterfall assumes that it is possible to
have perfect understanding of the requirements from the start. But in software
developmentglientsoften donot know what they want and caot express clearlyheir

requirementgStellman & Greene, 2005)

Two of the mainAgile methodologies are XP argtrum They differ in particulars but
share the iterative approach that is shaw Figure 6. In the following parts a brief

presentation of these methods will follow.

Project Approval

N\
Pre-lteration
Planning

B

Iterations

Release

Figure 6: A geneal agile development process features an initial planning stage, rapid

repeats of the iteration stage, aadorm of @nsolidation before releag&zalvay, 2004)

2.24 Extreme Programming (XP)

In the 1990sthere were two important factors that had a huge impadoftware
development. Procedural programmingsweplaced by objedriented programming and
also, the internet boost and the -dotn boom formed company growth and spted

market as competitive business factors. As a result, shorter piddemjcles were
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requiredand that was inconsistent with ttraditionalmethods of software development
(Larman & Basilj 2003)

XP programming met those requirements by making use of frequent releases in short
development cycles, which improved the productivity.

XP projects start with a release planning phase, followed by several iterations, each of
whichendswith useracceptancée e st i ng. When the product meet :
the teanends theteration and releases the softwddes i ng t hese ficheckpoint

to ad@t new requirements bytheu¢ei Ext r eme pr o.grammi ng, 0 n. d.

Two i mportant features of MHPfipardDgr pmmgnagmar e
User stories describe the problems that need to be solved by the system that is being built.

They are written by the user and generally are only three sentences long.

In pair programmingwo people are writing code at the same comprgeiewing each

other. Although working alone could meet the requirements of the user stories, this way

gives higler quality in the result&Szalvay, 2004)

In Figure7 there is a summary of tisteps of XP.

Test Cases

New User Stories
Project Veloctty

Release o] IHeration

Acceptance Small

UserStores  ———| plovine > »| Testing Release
Requirements elease Latest
Pl Wy
HNext
Iteration

Figure 7: A simplified XP proces$Szalvay, 2004)
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2.25 Scrum

Scrummethodology is one of the most used Agrlethods. It takes its name from rugby
because of the use 8trundowns.The main characteristic &rummethodology is the
use ofSprints. The Spr i n-box elthse. Itihasigpeeific duratiorwhich is
nomally between one week and one montthalghthe most commothat isused is two
weeks.

Scrum is an empirical approachwhich considersthat the analysis, design, and
developmenprocesses in the Sprint are unpredictables is the main difference against
defined approaches such as waterfBlrticularly the key principle of Scrumis the
acceptancénhat during a project thdientscan changéhe requirements and the targatd
that unpredicted challenges cannotieated easily using defined approactt&shwaber,
1997)

There are three core roles and a range of subordinate roles. Core roles are the most
committedto the project, while the other roles are only involved. Thus, core roles are often
referred as fApigso and, safbtoerrditnhaet es troorl ye so fa sh

t he pigo.

Core roles are:

1 The product owner

The Product Ownes the client Heis the one responsible for setting the requirements
and the targets like in XRAdditionally, hewritesin theuser storiesheprioritizes them,

and adds them to thproduct backlog

1 The development team

The development team is responsible for the deliverables in each sprint. Usually, the
team is made of-8 people that have crefisnctional skills angerformingtasks like
analyzing, designing, developing and testiAtso the team is working in a seif

organizing way.
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The Scrum master

The ScrumMaster, isresponsibldor removingany obstaclegiuring the process in order
to help theeamreach thegoals. He iglifferent from theraditionalproject manageHe is
more a coordinator for the team becauseemsures that th&crumprocess is used as
intended he arrangefrequentmeetings, andhallenges the team to impro{®chwaber,
1997)

Two importantcharacteristics dbcrummethodology aréhe backlogsandsprints

Backlogis a list of requirements that the final product have to meetsilnigdar as the user
stories in XP and the one responsible for it is the product owner. It is divided in the product
backlog and the sprint backlog. In the first, the requirements for the deliverable product
usually include risk predictability, businessu@and dates for the deliverables. The latter,
includes the top tasks from the product backlog that are extracted and performed in each

sprint. Theone responsibléor the sprint backlogs theScrumteam.

Sprintis the basic unit cfcrummethodology.tlis a set ofasks that are performed during

a specifigperiodw h 0 6 s d wsualy oneadour weeks. The tasks are extracted from
the sprint backlogEach Sprint consists of one or more teams performing the following:
(Schwaber, 1997)

Develop The teandefines thehangeghat areneeded for the implementation of backlog
requirements into packettJsing these packets, the team analyses, develops, tésts an
documents the changes.

Wrap. The team is losing the packets and wrapping up the way tingylemened the
backlog requirements.

Review. Theteamsaremeetingin orderto presentheir work and review their progress.
Adjust. The team is making new packatsluding possible changes on the requirements,

as a result of the review.
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Finally, the advantages &crummethodologies are followed and tBerumprocess is

depicted inFigure8.

Traditional development mettologies arepredefined and their only way to predict
possible changes is on the start of the development cycle. Thus, their ability to respond to
changing requirements is limited, once the project has started.

The Scrummethodology, on the other hand n®reflexible. With the use of sprints the
requirements can be redefined after the development of the project has started. By this way,
organkationscanchange the project and deliverables at any point inwitieut creating

a bad working environmentféhe development teams aaldo, they can deler products

with higher qualitSchwaber, 1997 $icrum( sof t war e devel opment), 0

24 h

30 days

—

Product Backlog Sprint Backlog Sprint

Working increment
of the software

Figure 8: The SCRUMprocesqStellman & Greene, 2005)

2.2.6 Agile adoption

In section 2.2.3 thengere presented the results of an early adoption of agile methods based
on a survey that conducted in 2006. Since then more and more people are realizing how

beneficial to business can agile development be. Results of a survey that was conducted in
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2013 (VersionOne, 2014are showing that there is an increase of 11% on 2012 and 2013

on the people who suggest that agility is helpful for the faster completion of projects.

More specifically, this survefversionOne, 20149onducted between August and October
of 2013 among 3,501 respondents from the software development comnitrety.

majority of respondents was from North America (66%) and Europe (20%).

About 88% of respondés said they have knowledge on agile practices and the increase
from 2012 was 7%. The same percentage of respondents replied that their organization was

practicing agile development.

In Figure9: Agile Methods in us€VersionOne, 2014jigure9 among the agile methods
that are being used from the respondents is can be clearly seen that the most popular method

is Scrumwith 55%.

State o I Agile . 5 5%
Agile Methods & Practices [

AGILE METHODOLOGY USED

Onee 0.3\:\\"\ Serum ond Serum voriants (732) remoin the
most ’PO'PUIN O‘Sk mc,‘fho&dos\cs hc\r\s used.
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Figure 9: Agile Methods in us€VersionOne, 2014)

Another important result of the survey is about the failure of agile methods. As it is shown
in Figure 10 15% of the respondents did notvkeaany failure on their agile projects and
from the respondents that had some failure it can be seen that the leading causes were the

opposing company6s philosophy or other form

None of our agile projects failed

Company philosophy or culture at odds with core agile values i 13,,

External pressure to follow traditional waterfall processes 10‘

A broader organizational or communications problem 110.

Lack of experience with agile methods 11,‘

Lack of cultural transition 19,
Other y &
Unwillingness of team to follow agile N 7.

Lack of management support 7,‘

Don't know

=@ 5.
Insufficient training _ 3.
] 3.

New to agile

Figure 10: Leading causesf failed agile project§VersionOne, 2014)

On the other hand, 73% of the respondents replied that agile projects required less time to
complete than previous non agile ones and lastly, regarding the berafitadiopting

agile methodologies, the most important were the ability to manage changing priorities, the
increased productivity and project visibility and the improved team mdrakgure 1l

these benefits aregsented in a more detailed diagram.
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FOR BELOW, CATEGORIES ARE: (@ GotBetter (@ NoBenefit [ GotWorse

92.| 7:||1.
87.1 11]]2.
12.4]2.
n.lla
15:113.
17411
16.4] 1
16 |2.
18.1 |4
22| |4
23] |2
29.] |4

Ability to manage changing priorities

Increased productivity

Improved project visibility

Improved team morale

Enhanced software quality

Reduce risk

Faster time-to-market

Better alignment between IT & business objectives
Simplify development process
Improved/increased engineering discipline
Enhanced software maintainability/extensibility

Manage distributed teams

Figure 11: Improvement from adopting agile methodologies.

2.3 Procurement

Kerzner (2009) defines procurement as thection of acquring goods or senices.
Procurement like contracting,hich will be analyzed in the next pasta processvhere
two sides with different goals are collaborating in order to make profit. Good procurement
practices caprovide an increase in the profit of an organization.
Because procurement is related to theifability, there are standardized practices which
contain frameworksn order for an organization to meet its objectivésvo basic
procurement strategies are:

1 Corporate Procurement

1 Project Procurement
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Corporate procurement is the procurementthdt&ss ed on t he organi zatd.

Centralized procurement is an example.

Project procur ement IS t he procur ement
environment. For example a project manager can purchase sources without involving the
centralized pocurement groupf the organization

Procurement is a process which leads to contracting. More specifically, the target of
performing a procurement process is to negotiate a contract which will give the contractor
or supplier some risé&n his shouldebbuton the other hand it wiirovide him with a strong

incentive for an effective performan@eerzner, 2009)

2.4 Project Contracting Methods

Contracts are forming in a legal way the steps that will be followed in a project.
Specifically, contracts are setting the rules for the project emtbinding for their sides
(supplier and custome(ptevens, 2009b)

In principle, the rules can be entered freely by both sides trying to make an ideal
enviromrment, in order for the project to be completed successfully. Practically, though, the
sides of the contract are competitive to each other. They are trying to make the rules
beneficial for themselves and to shift the risk on the shoulders of the othemlespegially

for the occasion that the project reaches an undesired situation. For that reason, the

negotiations for important and expensive contracts should be done by professionals.

In Agile Manifesto is stated that customer collaboration is more irmpbthan contract
negotiation(Beck, 2001)

This is correct because contracts allocate the risk and establish trust between the contractual
sides. Miscalculated rules can berhaul for the success of the project. They can lead to
budget extensions or to a lower quality than the expected, regarding the final outcome of
the projeciStewens, 2009h)
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In the nextpart somegeneric contract typeare analyed, followed by agile contract
frameworks. Particularlyt is shown from empirical examples hagility canenter in the

generic contract types in orderresult inmore effective conéicting practices.

2.4.1 RelatedFramework

In (Zijdemans & Stettina, 2014)here was presented a preliminary framework for
understanding contracting practices and how certain practices are affected in project

contexts.

More speffically, some concrete practices in use are grouped into four categories. These
practices and categories are based on the
and also on contract elements in literatlitee four categories that are alsowhon Figure

12 are:

1 Contract Basis

1 Incentive element

1 Uncertainty Mitigation element

1 Governance element

The contract basis comprises agreements that are related to basic elements such as the
pricing model, the delery date and the scope of the proj@&it, these basic agreements
areinsufficientwhen applying to many projects and thus, variations and additions have

been applied in order to make them more sufficigiptlemans & Stettina, @14).

The incentive element contains practices that are related to the unfairly shared risk in many
cases of software developmeRence, in these practices there is an additional incentive

for one side of the agreement in order the risk sharing will dre fmalanced.

The uncertainty mitigatiortcomprises arrangements that are focusing on reducing the

uncertainty which relates to the price, the scope or the deadline of the project.
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The governance is focusing on the collaboration between the two sidespobgict. This
is relating to cases that t heanddhecongracttodés i nv ol

be more efficient.

Moreover, there is a distinction in affecting factors that the authors found as more
important from their discussions and reseah . Hence, factors such as
quality, government and low trust between the two sides of the project, are distinguished

in the following categories:

1 Project Content
9 Institutional Content

1 People

Lastly, their framework is showing for eacbntracting practice basea each affecting

factor, whobenefits more, the project owner or the supplier.

Contracting Practices (affect Development Process)

Contract Basis Incentive Uncertainty  Governance
Mitigation

o -
c 3 =
L o — =
o = T = =
=~ = 5 g 5 4 W, =
A S Y =2 |l g g & g P
= - o :l': o :;: E =] = E E
A oad ) 0 2 = = =& =
< . A 8B E g < = & =
¢ = . T = £ 2 o = &
# =2 7 g 235 ® = B .
B = o H = M = = = . o
Project Content
Focus on Budget @@ O e o e o O
Focus on Quality O @& @ e o e e O
Focus on Time © O O e o e & @ O
Ambiguous Tequirements O @ @ e O e @ @ L]
Large Size Project O @ @ e o e o @ ]
Small Size Project @ B O e O o e O [ ]
Institutional Context
Government @ ( )] [ ] e @ ®
People
Uncertain (Cus - Inwval ™ ~ ~ -~
'neertain Customer involvement () ] ® 1§ L [ ]
Low Trust @ 0. ® ® L ] e @ [ ]
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Figure 12: Preliminary framework for understanding contracting practices as affected in
project contexts. Practice coibutes benefits predominantly for: Project Owrey,(
Supplier @), both @), none ¢) (ZijJdemans & Stettina, 2014)

24.2 Fixed-Price-Fixed-Scope Contracts

In Fixedprice-fixed-scope contracts the budget of the project isrpaeged. Moreover,
there is a fixed deadline and the specifications of the project are predefined on the contract.
Many companies like the idea wfakingcontracts in this way because they think that the
risk is loweredThus there are a lot of customehsat demand these kind of ceantts. This
is because they featore secure by having more control over the ptojecs s chedul e, ¢
and outcomefHoda, Noble, & Marshall, 2009)
On the other handuppliers need variations since, these types of contracts comprise tight
margins and their profit cannot be increased. Moreover, the compensation fagpphers
is limited and there is no safety for the risk. Because of these there is a lack of motivation
for the supplier to meet the clientbés target
for the minimum cos{Turner, 2003)
There are a lot of reasotisat make these practemeffective for botithesupplierand the
customeras presented in more detail Wgnkatesh, Charrveettil, & Post(n.d.)
1 Firstly, the customer has the challenging task of specifying the scope of the
software project before the project starts.
1 Moreover if the scope is not specifietkarly from the astomerthere is a risk that
the delivery product will not meet the requirements of whattisekome originally
wanted
1 Additionally, if the suppliewill not choose a teamorrectly, then theustomer
could end up with an insufficieteam that will deliver a product with worse quality

than it was expected.
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1 Having an ineffectivéeamcould also lead to schedwdgtensiongndoverruns and
as a result theuppliermay end up paying more than he expected at the beginning
of the project.

1 When the scope is ambiguous from the start, the price could also exceed the one

that wadirstly expected and this risk is on the shoulders of the supplier.
In Figure13 aplot depictsthe profit and the revenugccording to the effort of the supplier

and the money spems it can be seen, the revenue is constant regardless the effort applied

for the project. On the other hand, more effort decreases the profit for the supplier.

Fixed Price, Fixed Scope

revenue
- Rt
L
i
)
% Fevenus is constant,
Regardless effort applied

or delivery date

I~

Effort

Figure 13: Fixed-Price-Fixed-Scope Contract PldStevens, 2009a)

24.3 Time & Material C ontracts

This type of contracts is different from the fixpdcec ont r act s. Tlhoasedsuppl i e
on its hourly rate and theompensation for the materials requifedthe development of
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the projectGenerally, after working for a certain period, for exde one monthhe sends

the customer the bi(Stevens, 2009a)

The scope of the project is nioted from the bempning of the projecand the customer

can end it whenever he wanfdthough, thestructure of the contraeppeas to be fair
because the payment correlates exactly with the work that has heldomés a lot ofisk

that layson the shoulders of #dtustomeirBook, Gruhn, & Striemer, 2012)

Thisis due to the fet thatsometimes the supplier has no incentive to be effiaedtalso,

can neglect quality control of the project. All these lesd to a waste of time and money

for the customer because he cannot control if the supplising his time as productiye

as he could. The only possible incentive for the supplier is the high competition and the
possibility to gain more contracts from the customer. Additionally, it can be hard for the
customer to predict the budget of the project.

In Figure 14 the plotpresentgshe structure of the acract As it can be clearly seen, the
revenue and the profit are correlated to the effort being done. When the effort increases,

the profit and the revenue are also being increased.

Time and Materials

535

Figure 14: Time & Material Contract Plo{Stevens, 2009a)
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According toSteveng2009a)there are also two differentiations of the Time and Material

contracts. Thse are:

1 Time and Material with fixed scope and a cost ceiling

1 Time and Material with variable scope and cost ceiling

In the first type of the differentiations the scope is predefined and there is also a cost

ceiling. There is no incentive in the side loé tsupplier to finish the project earlier

because this means that he will gain less profit. So, there is a motivation to extend the
projectdés duration to his interest. However,
because of the existence of the caslirg which acts as a safety mechanism for the

customer. On the other hand, the cost ceiling creates a risk for both sides if it is reached

and the requirements have not yet been met because the project has to be continued until

the completion of them.

The way the revenue and the profit are behaving according to the occurred effort is

depicted inFigurel5.

In the second differentiation the contract is structured in the same way that Time and
Material contracts aréhat means that the scope can be altered. However, there is a
difference in the budget. Like in the previous type, there is a cost ceiling that prevents the
risk of a potential overrun on the budget but on the contrary, there is the risk for the
customeiof not getting what he asked for when reaching the cost ceiling because the

project stops when the maximum budget is reached.

In Figurel6the association of the revenue and profit according to effort is presented
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Time and Materials with Fixed Scope and a Cost Ceiling

Work stops when all
requirements have been met

RN

Effort

Figure 15: Time & Material with fixed scope and a cost ceiling Ristevens, 2009a)

Time and Materials with \ariable Scope and Cost Ceiling

Work Stops latest at
Point of Maximum Profit

Figure 16. Time & Material with variable scope and a cost ceiling Ristevens, 2009a
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2.4.4 Cost Plus Contracts

In this type of contracts the supplier is reimbursed for all his expenses plus an additional
payment which contains his profiiofbauer & Sanders, 20Q8Jjhis is the reason why cost

plus are also call cost reimbuement contracts.

There are three main variations of cost plus contracts that are giving different incentives to

the suppliergKerzner, 2009)

Cost plus fixed feecontracts. A prearranged profit fee is provided to the supplier.
Cost plus incentive fee contractsA fee relatedo performancetat exceeds the
projects targets is provided to the supplier.

1 Cost plus award fee contractsA fee related to the quality of the end product is

provided to the supplier.

More specifically, the characteristics of the variations of cost plus contractsiage be
describedKerzner, 2009)

The cat plus fixed fee contractge used traditionally when there is the belief that this is

the only way to manage an accurate pricing for the project. In these contracts the cost may
vary but the supplierds fee i s aemetanyegoti at
sufficient i ncentives for the supplier to r
same fee in any case. Thus, the project could end with cost overruns at the expense of the

client.

The cost plus incentive fee contracts are simipathe fixed fee contracts with a main
difference that is spotted on the way the fee that comprises the profit for the supplier is
calculatedPatrticularly, instead of a stable fee the profit is based on a specific formula that
compares the final cost withe initially expected cost of the project. This formula is pre
agreed by both the supplier and the cliéteénce, the supplier has a strong incentive of
keeping the costs lowhese contracts are mostly used for long duration and R&D projects.

The cost pls award fee contracts are similar to the incentive fee contracts. Their main

difference is that the fee is more subjectively determined compared to the objectively
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calculation that takes place in the incentive fee contrastsrd fees are determined by
the quality of the end product, the levels of performance and the duration of the project.
Generally, they are determined by the whole effort that the supplier puts in the contract and

that consists an incentive for the supplier to make his best effort.

2.4.5 Target/Cost Price Contracts

In this type of contractshe risk is shared between the supplier and the customer. The
contract determines a target of effort in working hours, a negotiable profit and sometimes,
adeadlind Mo | Fk&«tewnwol d & Furulund, 2007)

The payments to the supplier are made on
which are provided to the customer for iasppon on an open book basis. At the end of the
project, the final target cost which is the original target cost plus any agreed changes, is
compared to the actual cost expended by the suplflibe actual cost is lower than the
target cost, a saving fidbeen madé hen it is shared between the parties on aagreed
percentage basis, which is usually 5080d vice versa, if it is higher, the extra costs are
also shared in the same way.

In Eckfeldt, Madden, & Horowitz(2005)there is a description about their experience
working with a target cost modélore specifcally, it is described how this approach was
successfully used with a startup company and how their client relationship and
collaboration with the development team was improved.

Prior to this they had two targebst experiences. In the first one, in ordegive incentive

to both parties, extra or less dayfsthe predefined time schedule were discounted 50%.
For example, if the supplier finished 2 days earlier, the customer could only add one day
of work. Respectively, if the supplier needed 3 more tafiaish the project, thcustomer

only had to remove %.days of workTheir second experience worked exceptionally well

as the project was completed within 5% of the initial taogst budget and the client was

very satisfied.
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Their main experience th& described in the paper is showing why clients are choosing
targetcost contracts. The client of the specific startup company liked the model for three
reasons.
1 The developers shown their determination to the project by putting their profit at
risk.
1 Hecould reduce the cost by finding ways to simplify the complexity of the project
without reducing the quality.
1 He was feeling that the developers did not have any incentive to extend the project
for a bigger profit.
Most importantly, the client was feelinfpat he was in the same goal path with the
developers and this creates a trusted relationship and collaboration.
By using their own time tracking system, the development team could monitor the actual
time that was spent and compare it to the estimatedTdreereview for the hours spent
was taking place after each iteration, usually weekly, with the cliéang. mechanism can
be perceived as a very important tool that makes both client and development team to
consider it before discussing potentcdlangeson the projectHence, both sides were
considering the time and the budget effect on scope decisions, and also the balance between
the need and the cost.
The changes in the scope were categorizedHrixes, Clarificationsand Enhancements.
For the firsttwo there was an extra billing for the additional hours against the predefined.
On the other hand, enhancements were treated
a result, an increase on the profit.
Based on these experiences, the writers of therpsame to some interesting conclusions
for using targetost contracts.
The size of the project is affecting its sensitivity to changes and risk. Smaller projects are
more sensitive while larger ones can better absorb them. The success of the project is
dependent on the clientés risk tolerance. |
taking risks, he was more willing to make changes in the project. Moreover, the length of
the developerso6é releases can awithteecstartup he pr o]
company, the developers structured the project to be in several smaller releases instead of

larger ones. This gave them the ability to make clean breaks between the releases and thus
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avoid extra scope changésstly, by tracking time, #client can observe the real status

of the project and as a result a better relationship between the two sides can be built.
Overall, targetcost contracts can be a promising alternative to fixed price and time and
material contracts because they allogkrsharing between clients and developers and
make the projects successful.

According toStevens Z009a)the main characteristics of targmist contracts are that the
scope of the contract can be changdtere is flexibility, and as a result, planned features
can be replaced by others, but as mentioned before, additionakeafll cost extra and

the costs are split by both parties.

All these lead to a shared risk between the supplier and the customer, because both sides
have a common interest in completing the project early. The customer will have less costs
and the suppliewill gain more profit.

Figurel7 depicts glot thatshows the revenue and the profit according to the effort is done

for the project andb the time it finishes.

Business valueachieved
sowork stops

$$9%

Figure 17: Target Pice Contract Plo{Stevens, 2009a)
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2.4.6 Pay per Sprint Contracts

According to Stevens Z009a) sprint contracts are not actual contracts. They are an
arrangement between a customer arsdipplier for one sprint

Some suppliers offer this kind of agreements becdlisg act like a teaser for the
customers in usinggile methods for their project®\s a result, by making these
agreements, the suppliers offer agility to customers in @ik which leads to building

trust between the two sides and giving confidence andosérage to hesitant customers
(Hoda et al.2009)

There is also a strong incentive for the suppliers because once the customers have tried one
or more sprints, they have the option to buy more.

The scope for each sprint is usually consisting of an agreed set of features. However, there
is flexibility for the customer to change the general scope when buying more sprints.

The risk is low for both sides because the most that can be lost in the meaning of work
effort and costs, is just one sprint. This is the case where the customer will be edsatisfi
and there will be no agreement for more sprints.

In Figure 18 the factors of this type of contract are displayed. The quality that will be
delivered is affected by the time of the sprint and the scope is cedrtedihe cost of the

sprint.
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Figure 18: Pay per Sprin{Stevens, 2009a)

2.4.7 Agile-Fixed-Price-Contracts

Agile-Fixed-PriceContracts are fixed price contracts where agile characteristics are
implementing in order more room to be given for scope changes.

All the drawbacks of thdixed-price fixedscopecontracting practice are showinghy
agility can make thigractice more efficient in order the delivery product to be of high
quality and also, the risk to be shared between the contractor and the stjapliever,

fixed scope and agility are two contradicting tevienkatesh et al., n.d.)

A solutionin implementing agile characteristics presented byenkatesh et al.n(d.)

They are making use of the key agile elements suasersstorieandbacklog.

The important part for agility in fixed price contracts as it is recommended by the authors
of the paper ishe adption ofan 80820 wle. 80% of the scope would be the must have
features and 20%ould be the nice to have featuréhe 20% comprises a stretched goal

which can be achieved if the supplier has completed earlier the 80%.
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By this way, moreoomis givenfor agility in the fixedprice-fixed-scope contracts and at
the same time its security maintainedMoreover, the supplier has incentivecmmplete
the must have features earlier in order to increase his profits. Another important part of the
contract isthe existence of flexibility to add new features if some from the must have
features is given updowever in that case the presence of change control is important. The
success of the project is affected of the trust between the supplier and the client and
their ability to manage change control process. This process, also, needs to be clearly
defined in the contract.
Additionally, thereare some other features that could be used and perceived as success
factors for the model apart from only the-80 rule and the change control process.

1 The scope should be clearly defined in sprint backlog

1 The backlog could be broken into releases

1 The first release could be used as a baseline

Implementing the model dfenkatesh et ah(d.)there could be an agile fixqatice-fixed-
scopecontract where the scope and the price could be left as a variable. Although this
sounds contradictingt could result in better collaboration between the customer and the
supplier, in the sharing of risk between the two sides, and most important in products of

better quality.

2.4.8 Collaborative Agile Contracts

Collaborative agile contract®mprise aantracting model developed Borup & Jenen
(2009)and its main feature is that the payment is delayed until a specific criterion is met.
In the paper ot horup & Jense(R009)the authorsire describing their practical experience
from a consulting company from Denmark that used to provide assistance for development
of projectsusing time & material contractéfter they realized the disadvantages of this
type of contractghey decided to work with collaborative agile setup. In order to achieve

this, they had tanake a contract with the following structure.
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The supplier cabeable to develop the solution of the project iterativélye development
guality canbe kept in a high level and also, tbestomer and the supplier chave an
incentive to work with collaboration and to ih the project on time and accorditig
specfied functionality

By this way, the risk will beshared fairlyand more room for adjustments will be available
during derelopment, which will be basedn feedbackDue to their experience, they
created a model that comes to this result.yTteled theirmodel Collaborative agile
contractand its main mechanism the postponement of theayment until a certain
criterionis reachedAdditionally, the calendar date i®oshbeing used as this criteria and
also,the criteria can be described as a situationrevbiee customer is gaining value from

the software projecEinally, there is a common interest reachinghe above situatiofor

both sides of the contract. The customer will reach his goal and the supplier will be
rewarded for his efficiency.

In more cktails, the method contains the following characterislibe. scope is described
loosely in a form that is similar to user stories which mentiomélte agile method#lso,

the price for the hourly rate is 10% to 50% lower than the one in time andiahater
contractsThere is a set of milestones similar to sprints where each one oatlkedsading

to paymentThe milestonegsan be reached when the customer is ables¢éoand deploy

the oftware for whichthe specific milestonis dedicatedMoreover, here is a suggested
time frame for the overall project and for each milestone and generally, the development
process is following the agile practicésr important aspect of the method is that there is
no detailed requirement specification, no fines amddbadline is not fixed. As a result
there is more space for agility and collaborative behavior between the customer and the

supplier.

2.4.9Two Phased Model Contracts

This contract modek actuallyformed bythe using of two different contracting metts

in certain phase&.or example for the first months of the contract a fipede-fixed-scope
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methodcould be used and for themaining periodTime and Materiamethodcould be
applied(Arbogast, Larman, & Vodde, 2012)

According toArbogast et al.(2012)the incemives in orderhis methodo be used are the

lack of trust, a regulatory constraint, a need to define high level requirements and also the
optimizing of a secondary goal.

Specifically, in the beginning of a project there is a lot of uncertainty regaitkrgrope,

the budget and the duration of the projéaditionally, sometimes the trust between the
customer and the supplier is low if they have not cooperated before. For instance, a fixed
price-fixed-date contract for a period of one year could seshyrand could treated with
hesitance. Applying the two phase model, customers can limit theifAibkgast et al.,

2012)

The first phase is a short phase that is targetiryild trust between the two sides of the
project and alsto come through the initial uncertainty. Moreover, the scope can be defined
more accurately, the way of working and the productivity of the supplier can be observed,
and the budget and time caa bstimated more precisely. After these uncertainties have
been surpassed, then the two sides of the project can negotiate for another contract method
to be followed in the next phaggijdemans & Stettina, 2014)

2.4.10Exit Ar rangement

Exit arrangement is not a contract type. It is actually a way of terminating a contract in a
controlledmanner Specifically, exit arrangements are exit points in time where the
involvedsides of the contracian abort the projeat a discipliredway (ZijJdemans &

Stettina, 2014)

Moreover,these arrangementan be applied in different contract types and especially in
those containing ambiguous requiremeBigthis way more safety is added for both

sides of the project

According toWedutenko & Watso2012)the best time to make these exit arrangements

is when thanitial contract agreement is taken place. Hence, for the customer side, when
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the project will be terminated, there will not be any difficulties to switch the outgburce

services to another supplier.

2.4.11 Risk Buffer

Risk buffer is not a contracting type. It is a practice often used by the suppliers in order to
reduce the uncertaingssociated with the assessments that have to be made Hpfiiced
contractsTheuse of this practice was mentioned during the interviews that conducted by
Zijdemans & Stettina;2014) According to those interviews, the buffer is related with the
budget ad the project duration and can be used by the supplier in order to cope with
unexpected change request in the last stages of the pidjeatustomer does not need to

know about the using of risk buffer.
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3. METHODOLOGY

This study will be bagkon the existing paper @fjdemans & Stetting2014) In this paper,

a preliminary framework based on a survey that took place in the form of interviews with
participants in dferent organizations was made. Hence, the study will try to assess
guantitative data based on the qualitative model that described on the paper and as a result,
the research strategy that will be followed will guantitativesurvey using questionnaire.

In order to cover the research question and establish a concrete guide for the better
understanding of contracting practices, a broad questionnaire can be conducted among
different IT, softwareconsultana nd | awyer compani esinAglen t he pa
Software Projects: St at e (Zidémans & tStettna, @014 ow t o
there was a division of contracting types into categories and factors. This was the result of
the interviews that took place in difeert organizations. The analysis of the empirical
evidence from the survey that conducted, gave concrete recommendations to practitioners.
The framework that was developed, can provide good opportunities to be elaborated and
strengthened in a more quaniiatresearch setting. This is the reason why in this thesis,
the methodology that will be followed will be a survey.

More specifically, a survey using questionnaire will be operated among organizations that
cover the range of the people concerned in cottig Surveys allow the researcher to
collect a wide range of information, illustrating characteristics of different groups and
measuring their attitudes and opinions toward certain issues. For example, the
guestionnaire will be sent to software develgp@roject owners and lawyers who have
experience in contracting practices as legal consultants. By this wageguatéevel of

validity will be reached. The content of the questions would be broad trying to gain deeper
knowledge on their perceptionsdhallenges towards different contracting practices.
Thus, it will be investigated thehyandhowof decision making regarding the contracting
types they use and also, how agile characteristics and methods are compatible with other
software developmentethods.

In more details, an overview of the phases of the research process is this:
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Literature study
Survey design
Conduct of survey
Data processing

Analysis

o a0k w N PE

Presentation of results

3.1Survey Methodology

A survey is a scientific process of collectiohdata.Specifically,a survey methodology

studies the data that are gathered from a population that is chosen as awhroples
representative of a more generic populati@ctheuren, 2004)Additionally, survey
methoddogy studies data collection techniques, such as questionnaire construction and
methods that their main goal is to improve the accuratlyaef ur vey 6s resul t s.
Quantitative research also, uses current survey methodologies in order to gather
information br a specific population. A simple survey consistshefsample, which is a

fraction of the population for which the informati@going to be extracted, and of a

method of data collection, such as questionnairks.accuracy of the resulsstrongly
dependent on the representativeness of the
sample must includeupplierscustomerand lawyers that have relevance with contracting
practices.

The surveys that are using questionnaires are conducted i thavavery individual of

the sample is asked the same questions in a similar way. Moreover, the goal is not to
describe the particular individual but to extract a compound profile of the populEtian.

is the reason why most of such surveys are coelglanonymous.

Surveys can be classified by the method of data collection that iskeeelxample, the

most widely used are mail or telepi® questionnaires and-person interviewsMalil

surveys are the easiest to conduct and the lowest insisally, there is a danger that

people from the sample will not give enough attention and these could lead to insufficient
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results. In order to be more efficient, mail surveys should focus on particular giroups.

person interviews are more time consuming anceegpe but are necessamen more

conmplex information is neede&ome surveys use a combination of different methods. For
instance, mail survey could be used for more generic results and in person interviews for
more detailed information.

In this particuarr thesis the method that is being followed is mail survey. Since the research

is quantitative and a big number\asll as a wide range of respondents is needed, this

met hod suits best for the authordés purpose.

3.2 Questionnaire Construction

Questionnaes are mostly used for quantitative researdieyTarean efficient way of
collecting information from a large number of individuassufficient questionnaire is
important forthe success of the survey and this is the reason why constructing the
guestimnaire is one of the most critical phases in the development of the sArbeyg
guestionnaire can lead to inadequate resbsmay not represent the opinions of the
participantsand be misleadin@Scheuren, 2004)

Besices weltstructured and clear questionsieoof the main factors that has to be taken
into considerations the questionnaife length.Long questionnaires are easier to cause
fatigue, negligence and as a result, incomplete ans@#rsr factors that careliaken into
account are the order of the questions and the format of the questioNt@eever, the
topics of the questions s hieovdcdraté redults,tthee r es p
respondents should have enough expertise to anbe/guestios truthfully. The type of

the questions should be aligned with the scope of the survey. For instance there are open
yesno or multiple choice westionsLastly, the questions should be neutral and not biased

in order to avoid leading the respondents poeadefined outcome.
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3.3Questionnaire Design

The guestionnaire that is designed for this particular survey is based on the preliminary
framework ofZijJdemans & Stetting2014)from which the main factors that are affecting
contracting practices and also, some concrete practices that found in their survey, are being
used. Additionally, the model dMcLeod & MacDonell(2011)was used to group the main

factors that are perceived to influence these contracting praciites;ategomes except

for the Alnstitutional Contexto because it
Following, a diagram of the questionnaire is presemé&agure19 where its structurean

be seenAlso in Figure 20 the grouping of the affecting factoflicLeod & MacDonell,

2011)is depcted.

General Questions

Introduction Contracting

Contracting in Context

Contracting Challenges

Background Questions
Software Development

]
i
*
F
.

Figure 19: Questionnaire structure
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People and

Actions
Developers
Clients
Uncertain customer
invalvement
First time colloboration
Project Development
Content Process
Budget Ambiguous
Quality requirements
Profect Size Time

Figure 20: Main factors affecting IT project succe@dcLeod & MacDonell, 2011)

In the beginning of the questionnaire there is an introduction text which explains the goal
of the survey, the estimated time that is needed to be filled up and under which ingtitute th
survey is conductedn order for the questionnaire to be more impartia¢ respondents
are assured that their datél be treatedanonymouslyAlso, theyareencouraged to give

their honest opiniong heintroductiontextis provided in the appendix.

As it is can be seen igurel9the questionnaire is structured in different sections.

In General Questionthere are questions that are targeting to the professional background
of the respondent. The first ggi®n is about whether the respondent is a project owner or
a supplierThis is very important for the research because a distinctive analysis of the data
is being done which is based in these two different grdaphis section there is also a
guestionthat is identifying the industrial sector that the organization of the respondent

belongs. Additionally, the respondent has to identify his role in the organization between
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several choices such as project manager, product owner, scrum master, legal advisor
developer and consultaritastly, there is a question about the years of experience of the
respondenin the field of software contracting.

The next section comprises amtroduction to contractinglt has questions that are
measuring the knowledge of ethrespondent on software development and on agile
methods. The measuring all this types of questionss based on a Likert scalehich

consists ob items:

1: not at all knowledgeable

2: slightly knowledgeable

3: moderately knowledgeable
4:very knowlelgeable

5: extremely knowledgeable

I n the paper AContracting in Agile Software
i t(Zjdemans & Stettina, 2014ome categories were distinguished from the interviews

of practitionersFrom that categoriethe main contracting practices that are used from the
practitionersandthe biggest concerns for software projeatsre identifiedHence, in this

sectionthe questionhatis following is measuring the knowledge of the respondetitese

contracting practices:

fixed-price fixedscope
time & material

pay per sprint
targetprice

cost- reimbursement
exit arrangement

risk buffer

two phase

collaboration agreement

= =4 A4 A4 4 A4 -5 A2 - -2

hiring the developer

51



Lastly, there is a question categorizing the budgdtime of the projects that the
respondent is involved with and also, a que:
when contracting software projects. The concerns that are stated are based on the

preliminary framework oZijdemans & Stettina[2014):

Budget

Quality

Time

Ambiguous Rquirements
Project $ze

Uncertain Customeniolvement

First Time ®@llaboration

= =4 4 A -4 A -

In Contacting in contextthe contracting practices and tb&ggestconcernsfrom the

previous sectiorare combinedAccor ding to the responmdent és
differentiates and contains more specific questidegending on higptions about his

biggest concerns in contracting software projebisis,i f t he respondent déds o
guality and time are the most important concerns regarding contracts in software projects

then questions specifically relevant with these options will appear. Particularly, these
guestions will ask the spondent to rat the suitability of each of the previous stated

contracting practicdsasedn ther chosen concermy this way the questionnaire becomes

faster andhere are better possibilities that the respondent will finish it instead of leaving

it incomplete becawsof fatigue.The rating in these questions is based on a Likert Scale

which consists of 5 items:

1: not at all suitable

2: slightly suitable

3: moderately suitable
4: very suitable

5: extremely suitable
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The next section is aboGobntracting Challengespecifically, the respondent can choose

the biggest challenge that he would consider in agile projects from choices such as scoping,
pricing, collaboration, dispute resolution and acceptafdere are also two open
guestions where the respondent can ektlBomore on the challenges and make his own
proposition for improvement in contracting for software development and procurement

projects

In the last section of the questionnaire there are €amkgroundQuestions for Software
DevelopmentParticularly there arghreequestions for rating the importance of discipline,

high level planning and documentationAgile methodsMoreover, the effectiveness of
Agile methods in developing software is rated as well as the software development method
thatisused n t he r es pon die dectien ardrthg avinole zjwestionnaire
closes withrsomeopen questions. The respondent can answer whether he chose to apply an
Agile project management method, why did he choose it and if rechltés needs and also

if he could think a way of fitting the existing contracting practice of his organization to the
iterative nature if Agile methods.

For the ease of the readbetwhole questionnairegith its different sections providedin

the appendix.

3.4 Data Collection

In this part the way the survey wesnducted is describeiore specifically, the actions

that required to be done in order to test the questionnaire and to distribute it azecanaly
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3.4.1 Pre Study

Before distributing the questionnaire to difént contacts, it was tested by the author and
his supervisor in context afinderstandingand duration.These concepts are highly
connected because we wanted to make the questionmaiezstandablenteresting and

less time consuming in order the resgent to complete it and not to leave it unanswered.

For instance, in the secti@ontracting in contexttwo versions of questions were tested.
Firstly, the rating on this questions decided to be done with a list of the contracting practices
where the regndent could rearrange their order by dragging and dropping them. By this
way, the respondent could indicate which contracting practice would presume more
suitable that the others by putting it higher in the list. Although, this was interesting, it was
corfusing for the respondent and time consuming. It would require a lot of effort to
rearrange the whole list and the respondent could lose his itnteremplete the
guestionnaireThus, in order to avoid that we chose to apply a Likert scale in these
guesions. Additionally, in the beginning athe questions of this sectiavould appear to

the respondent but aftertegtsu st t he questi ons t hehbicesr e base
in the previous question regarding the biggest concern in contractingssfirojects will

were chosen to appe#@y this way the questionnaire became more efficient and less time

consuming.

Moreover, in order to find weaknesses in the questionnaire and also possible new questions,

a meeting was held between the author, hiesusor and a legal advisor who specializes

in intellectual property and technologshus,indicationswere made&bout removing some

not relevant questions and adding some more relevant and interestexyfor
professionalBased on t hsf eleedgraalc ka, d vtihseo rqGoengldted o nnai r e

and the survey needed to be distributed.
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3.4.2 Questionnaire Distribution

In the beginning, before distributing the questionnaire, the type of professionals that needed
to respond had to be ideintid. Shce the survey is about contracting practices in traditional
and agilesoftware developmernit,concerns people in companies or organizations that are
developing software for internal or external us@lso, concerns people in companies that
are outsoutiag the development of software projects as well as legal departments of such
companieshat are managing these kind of contraSigecifically, the range of interest for

possible respondents comprisds

projectmanagers
product owners
scrum masters
agile coaches
developmenstaff

consultants

= =4 4 A4 -4 A -

legal advisors

3.4.2.1 Own Network

After identifying the possible respondents of the surtles distribution was made the

aut horés and hi s s u.fHencethe questichrsgirepvasrsenttmira | cont a
personal emails. All the emails contained a standardized text which was asking the
potential respondents to participate in the survey by presenting them briefly the benefits of

the results oheiraccount in order to be intrigued and complete theesuAdditionally,

the respondents are kindly asked whether they would be able to distribute the survey in

their organization and to thawetwork Because the contacts belong to different groups a

s described in the identification procesgse standardizktext was differentiated according
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tother espondent 6s pr oBExempledfthetaxkthabwvareskngthroughn d

direct emailsareshown in the appendix.

3.4.2.2Network Expansion

In order fora bigger amount of relevant contacts to be ébandthe authois network to

be expandedhere was made m@@searchin the internet for finding consulting, software
providers and other relevant to the survey compahigghin their managementeams,

when there was the abilifpr contact details to b®und relevant people were identified

in order the questionnaire to be distrilwlithrectlyto them with the way described before.
When there were occasions of contacts that did not reply, a reminder email was sent to

them after one month.

3.4.2.3 SocibNetworks

Social networks comprise a very important and helpful tool for researchers that try to
conduct a quantitative survey. More specifically, Linkedin is a network for professional
where you can very easily identify specific people that fit imé¢lg@irements of the survey.
Linkedin gives the opportunity to make a
contactsomeonedirectly. For instancea lot of IT project managersere found and

contacted through the netwdskplatform.

In addition here are a lot of agile or project management oriented groups where there is
capability of posting the survey in order more plecthat would be interested in to see it

and patrticipateln appendixthe message posted in Linkedin groopa be found
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Moreower, other social networks were used but not with the same success of LinkedIn. For
instance, particular groups were identified in Google Plus, Facebook and Flickr where the

survey was posted

Lastly, in SlideShare platform there are slides from profesisionbere their contact

details can be found and the survey could be sent to them directly.
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4. RESULTS

In this sectn the author is presentiniget results that are based on the collected Tat.
results are divided into treamesectins that constitute the questionnaece the survey

is quantitative, thelata arg@resentedvith descriptive statisticchartsand data tabulation

The data were gathered through the online survey tool Qualuiese alspsomeof the

tables and grdps were developedidditionally, Microsoft Excel was used in order for
some charts to be created.

Moreover, some correlations between the results are presented while the differences
between groups that are statistically important are shown. Correlatiocasouwad using

linear regression analysis and differences were found using analysis of variance (ANOVA)
in SPSS.

The questionnairevasanswered by 9 respondents in ldountries.As it can be seen in
Figure21thevastmajority ofthe respondents is from The Netherlands. This is reasonable
because most of the personal contacts of the author and his supervisor work and distributed
the questionnaire there. Nevertheless, there are respondents from more countries due to the

broaddistribution of the questionnaire through social networks.
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Figure 21: Countries of distribution

4.1 General Questions

In the first group ofesultsthere istheidentification of the professional background of the
respondentsAl s, there is a distinction betweémetwo sides of the respondents which is
useful for thecategorizationof the results and the comparison betwéegir different

choicesand concerns

Between79 respondents there weBg who work in companies that suppkoftware
projects an@8 respondents companies that are buying such projette percentage of

the distinction of the two sides is showrFigure22.
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80% -

65%

60%

33%

40% -

20%

0% -

Supplier (Developer/Contractor) Project Owner (Buyer/Client)

Figure22 Respondent 6s si de

Mostoftheresondent sd or gani eesdedton such adlE bamkingantd o s er
retail followed by organizations that belonggablic sector as can be showrFigure23.
This can be easily explained because the questionnaire way misestbuted to contacts

belong in services sector and also to researchers in universities.

Services (e.g. IT, banking, legal, retail, transport) 62%
Public sector {e.g. central government, education, 398,
health)
Communications (e.g. advertsising, media, publishing) 4%
Construction (e.g. civil engineering) 4%
Manufacturing (e.g. chemicals, pharmaceuticals, 4%
electronics, defence, toys)
Energy and utilities (e.g. electricity, oil, gas, water) 3%
I T T T 1
0% 20% 40% 0% 80%
Figure23: 1 ndustri al sector of respondent 0:¢

Additionally, in Figure24 the roles of the respdents are depicted. Between suppliers
is expectablghat most of them are project managers, consultants and developers. There

are also suppliers that identify themselves as deliaedyservicenanagers.
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B Supplier (DeveloperiContractor) B Project Owner (BuyeriClient)

60
50%
4%

30%

Figure24: Respondens 6 r ol es

On the other hand, in tHauye® s , snostoé the respondents are project managers and
scrum mastersvhile a big percentage did not choose a role from the list but is identified

asChief Information Officers, Portfolio managers and Qualitgdsance Supplier

The majority of the respondents that completed the questionnaire is quite expenenced

the field of software contracting as it can be showRigure25.
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