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ABSTRACT

Software applications are developed differentlydohsn each organisation’s needs and requirements.
Software projects are fundamentally based on thoesiderations (time, cost and quality) each ofclvhi

is affected by organisational factors. Both Projédanagement and Software Engineering have
emphasised the role of organisation structure @ndbality of the deliverable software applications,
recognising that organisation structure influendéxibility, reporting relationships and conflict
management during the software development lifecy€his study reports on aqualitative study which
highlights the impact of three organisation stroesuon software development processes in public
organisations and proposes a new organisationabm8eémi-structured interviews were conducted with
three types of participants, a within-case analpsisformed to identify themes and as a result a new
organisational model was proposed and validatedutir further interviews. Outcomes showed that
combining two existing structures (Functional andthk) into one new structure “Independent Project
Management Office” (IPMQO) would help to overcomerawistrative obstacles and conflicts in the public
sector. The IPMO structure would augment the fléityp and interaction level among software
development stakeholders from the perspective gdmsations’ leaders.
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1. INTRODUCTION Beynon-Davies, 2002). The relationship between
Organisation structure and innovation performamce i
Positive interaction amongst software project large sample of UK small and medium-sized enteegris
stakeholders has been credited for the succeskileve was observed by Cogt al. (2012), hence, they show
these projects (Petersen and Wohlin, 2010). Thisthat decentralised decision-making, supported by a
interaction can be influenced by many factors sash formal structure and written plans, supports thiitgb
the type of software, users and organisationattiras  to innovate (Coshet al., 2012). Most organisations
involved (Sommerville, 2011). Organisational sturet  achieved limited success and many restructures hwhic
refers to “the formal aspect of an organisation’s involved considerable social costs and limited gam
functioning: Division of labour; hierarchical autfiy; effectiveness (Mcmillan, 2001). Interaction between
job descriptions” (Beynon-Davies, 2002). Relatidpsh  Information Systems (IS) and organisation structisre
between employees, process and management can Iseen mutually from each part. The structure ofi@aer
shaped by the structure of their organisation. Moee, organisation can change IS design and convers8ly, |
organisational structure has an impact on the ehoic outcomes can change the structure of the adopted
design and development of information systems (Al- organisation. Dohertgt al. (2010) Champion and Wang
Halak et al., 2010; Baxter and Sommerville, 2011; state that the implementation of Enterprises Ressur
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Planning technology (ERP) and the strategic ortemtaf

the host organisation are both likely to modify the
structural design. The study by Dohesly al. (2010)
proves the impact of ERP on organisational stregtout
conversely, organisation structure can impede the
development of software applications such as ERI(C

et al., 2009). According to Beynon-Davies (2002),

Determining management overheads (costs)
Matching the structure behind the organisational
culture

Determining the stakeholders in project activities

Moreover, many scholars have pointed out the
importance of organisation structure in shaping the

three aspects should be taken into account beforeyork attitudes and performance (Burns and Stalker,

adopting a particular structure: (1) Division obtar

(2) Chain of command and control (3) Specificatadn
rules and procedures (Beynon-Davies, 2002).
Although these aspects are very important in praegti
organisation size and policies might impede theiaho
of particular structure. In bureaucratic organisasi,
these aspects can be witnessed clearly.

1961; Miller, 1986; Mintzberg, 1989). In addition,
Ashton states that there is a strong associatibndemn

organisation structure and distribution of knowledg
and information in workplaces (Ashton, 2004).
Empirically, organisation structure models need enor
consideration of two important issues, (1)

Largeetermining the project level to achieve satisfagto

organisations have shown more rigid and constantgroup dynamic level (2) The fitness between the

structure by adopting a vertical
commands and information flow, in which commands
flow down the hierarchy while feedback, information
and reports flow up the hierarchy.

Many large organisations have changed their
structures to a multi-divisional structure in order
cope with vast development competition.

Furthermore, modern organisations have made more
L]

efforts to give some units within many divisions rao
autonomy and trust in making their own decisions
(Beynon-Davies, 2002).

2. PROJECTS ORGANISATION
STRUCTURE MODELS

Since the emergence of Bureaucratic organisations i
the beginning of 19 century, the influence of
organiastion structure on workers was wittnessed

practically, most public organisations adopt this
bureaucratic model because of the perceived beniefit
organising work processes in a hierarchical flow.
Moreover, Fayol in 1916 developed classical

management theory by identifying a number of
principles that have impacted on the structure of a
organisation. These theories included the divisidn
work into compartments and the unity of command,
principles which are still relevant today (Mart210).
Although this structure is considered as an inféi
and rigid approach (Kanter, 1984), it is effective
logical workflow. Managing the structure’s viabyfit
and flexibility is very important for the following
reasons (Maylor, 1996):

» Responsibility and authority definition
Reporting arrangements
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hierarchy for parent organisation and the new selected structure

(Moore, 2002). Martin (2010) has listed the most
common structures found in practice such as:

Entrepreneurial structures: Typically found in a small
organisation where the business owner is playieg th
dominant role in his organisation’s processes
Product-based dructures: In this type, all the
organisation processes focus on certain product and
most of the organisation’s goals support the
production of this target

Process-based structures:. Sometimes called the
functional approach (described below)

Matrix and project-based structures. This is an
integration of both functional and product
responsibilities into people’s activities

Flexible organisations: This emphasises flexibility in
employment and working circumstances

Flatter organisations: This includes few levels
between high management and the lowest employees
level

Virtual and federal organisations. This structure
includes collaboration between the original
organisation and its alliances in order to achieve
unachievable targets single-handedly (Martin, 2010)

These models describe the structure of a very wide
range of organisations, both public and privatet@ec
and they describe them from different perspectives.
From the perspective of project management in publi
sector organisations there are three main models:
Functional organisation, Pure Project structureth{wi
dedicated project teams) and Matrix organisation
(Larson and Gray, 2011).
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Firstly and behaviour pattern”(Ford and Randolph, 1992). A
Matrix structure tries to combine project organicat
with the parent organisation in order to enable a
project manager to control what is to be done gy th
individuals and groups assigned to each project as

the project's outcomes; thus, the department headshown inFig. 3, while they are doing their daily tasks
would take the role of project manager or team éead at the|r_ places (Larson and G_ray, 2011'. Moore, 200.2
even if his experience is not sufficient in sompexgs A Matrix structure has two dimensions in terms &f i
of the projects (Larson and Gray, 2011; Mcmillan, command control and operations: The horizontal

2001; Moore, 2002). Moreover, each department mightdimension, ~which is overlaid upon organisations’
be involved in |eading several projects at the stiime functional depal’tments and the vertical d|mens“dmph

A Functional Organisation structure as shown in
Fig. 1 attempts to link each project directly to the
associated functional department in the organisatio
The functional department’s staff are highly invedvin

based on the importance of this department. is continuous with the project line (Larson andyG2011).
Moreover, Matrix structures can be of three types
Secondly (Weak Matrix, Balanced Matrix and Strong Matrix)

In Pure Project organisatiq@also known as dedicated based on the relationship strength between theegiroj
teams structure) as shownFiiy. 2, the organisation tries to Manager and the functional department.
create a new, exemplary, independent working enwiemt In the case of multiple co-located projects, some
that is supplied with efficient staff members andjgct organisations create a dedicated department to geana
managers in order to implement its projects withigh ~ these projects called a Project Management Office
level of efficiency and professionalism (Larson aBichy, (PMO). A PMO is considered as an organisational
2011). This model has many advantages in term$ieof t entitywith the facility to provide services and
quality and autonomy level but some negative pdiatge organisational focus in core and supporting areBs o
been reported such as cost,post-project transitind project management (Hobbksal., 2008; Rad and Levin,
workers internal strife. Accordingly, each deparine 2002). In addition they state that organisationdsete be
parent organisation needs to communicate with thegt re-confederated in order to implement PMO effedyive
team through one formal channel such as an albcate Rad and Levin (2002) state that the main orgarosati
coordinator between these two environments. roles for PMO are usually project portfolio
management; best practice in project management;
PM standards and methods; consulting; monitoring;

Matrix structure was defined by Ford and training; and quantitative objectives for continstu
Randolph as “any organisation that employs aimproving enterprise project management processes.
multiple command system that includes not only a More generally, PMOs are created to manage multiple
multiple command structure but also related supportprojects in harmony with organisation’s policiesdan

Finally

mechanism and an associated organisational culturgtrategies (Hobbs et al., 2008).
CEO
1
| 1 | ]
Finance Marketing -
IT department department department X.. dept
|
| |
Sub department2 Sub department
1 1
Staffl Staff2 Staff 3

Fig. 1. Functional organisation structures (Larson and/&t@11)
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Fig. 2. Pure Project organisation structure (Larson ara/Gt011)

Top management
]
| | I I
Finance
| PMO IT department depsarfineait ‘ HR ... department
| | Project ul Wl ]
managerl -[ Staff1 Staff 4 Staff 7 Staff10
- Project. Staff2 - Staffs - Staffs - staff1l
manager2
bt Staff3 L staff6 L Staffo L Staff.n
manager3 Z
\
Project
managersd

Fig. 3. Matrix organisation structure (Larson and Grayl 0

3. SHIFTING TOA NEW STRUCTURE objective for ETHICS is the successful integratioh
company objectives with the needs of employees and
Mumford (1983) introduced a new approach to customers (Mumford, 1983). ETHICS supports the role
solving socio-technical problems when organisationsof organisation and people in implementing new
adopt new systems. This approach is called Thesystems, but its adaptation process is concerngd wi
Effective Technical and Human Implementation of moving from one kind of organisational structuredan
Computer-based Systems (ETHICS). The principal state to another and the means by which this change
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assisted to take place smoothly and successfullyl996). According to Sunny (Baker and Baker, 1992)
(Mumford, 1983). Martin (2010) has explained the conflict in project can be categorised into thigees:

organisational desire for change by:
g ge by « Goal-oriented conflict; which is linked to the

targetresults, performance specifications and
criteria, priorities and project’s objectives
Administrative conflict; this type is attributed to the
management structure and project management
practices  which involve roles, reporting
relationships, responsibilities and authority fasks
Interpersonal conflict; this type results from
differences in work ethics, styles and personalitie
of the participants (Baker and Baker, 1992)

» External factors, such as the activities of contpei
and market .

e Internal factors, such as the knowledge base,
bureaucracy, technology, future plan and the sfze o
the organisation

» Organisational capability, will and politics
(Martin, 2010)

Larson and Gray (2011) has asserted the association

between project success and the amount of autonomy Robinsonet al. (1974) stated that structural conflicts
and authority given to project managers is rel#five can be reduced by clarifying or altering line oftenrity
robust in many sectors, but shifting to a new s$imec  and responsibility as well as agreeing reporting
can lead to unexpected difficulties with organisas relationships processes (Robingbal., 1974). Recently,
resources and capital (Larson and Gray, 2011).(Rahim, 2011) states that restructuring a project's
Furthermore, (Larson and Gray, 2011; Moore, 2002)organisation can resolve conflict to allow active
state several factors which affect the choice nfcsare  participation and creative expression and moreigegc
and divide them into two categories, Organisatiod a Using strong Matrix forms work better during the
Project-level factors. Hobbs and Ménard (1993) alsoexecution and termination phases (Rahim, 2011)hSuc
state clearly several influential factors on thiection of ~ Situations usually arise in Matrix structures, veher
structure, such as the size and effort of the ptoje functional managers may exert their authority over
strategic importance, integration needed, complexit Personnel who have been assigned to a specifieqoroj
level, budget and time constraints, stability afqerce ~ Manager for the duration of the project (Robbirg4).
requirements. Larson and Gobeli (1987) revealed thaAgco_rdmeg, since software Qevelopment projecte ar
using Matrix structure leads to a significant sissce pgnqp_ally . treated. with  project management tools,
level compared to other structures. Another stugly b administrative conflict commonly occursas in anyeot

. projects. An empirical study of conflict in softwar
(Grayet al., 1990) supported (Larson and Gobeli, 1987) : :
by emphasising the use of Matrix (strong and baldjc companies conducted by (Gobeti al., 1998) revealed

. . . several facts in a software development settirfgliasving:
over all construction projects over 14 countriegttifter

support was introduced by (Yang al., 1997) that . ynresolved conflict has a strong, negative impact o
balanced Matrix was commonly used in successful overall software product success

construction andproduct development projects. «  Confrontation and collaboration will augment team
In sum, public organisations are considered as member satisfaction

cohesive entities within one governmental authority Forcing employees will decrease their satisfaction

'kIJ'hese ent|t|§s 'm.er]fl"Ct and sohchangmg one er;mght__ and will have a greater negative impact at the
e expected to influence other governmental estitie project team level as opposed to the

integration or cohesiveness. organisational level
Project management practices should emphasize

4. CONFLICT MANAGEMENT IN confrontation over “give and take” when conflict
SOFTWARE DEVELOPMENT surfaces

PROJECTS
5. ORGANISATION STRUCTURE IN THE
It is Inevitable that differences and disagreements PUBLIC SECTOR
occur in any fast-paced organisation, but unresblve
conflicts between team members can be the most Following the underpinnings of the beaurucratice
influential factor in destroying the effectivenesfsthat management school by Max Weber's (1864-1920),
team more quickly or more completely (Humphrey, hierarchical organisation structure is noticeabhe t
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most commonly adopted model in many public
organisations (Swedberg and Agevall, 2005).
Beaurucratists emphasise clear lines of authonitg a
specific goals and objectives. Most public orgatiises
adopt a functional structure with hierarchical awity
lines and roles (Rainegt al., 1976). There are some
assertions that public organisations have lesshfiley
and autonomy in making their own decisions tharrthe

organisational context. Reliable and honest resatfés
required to identify the obstacles and hence t@ssiga
new organisational model that helps to overcommthe

6.1. Sampling

For the purpose of availability and applicability,
Saudi Arabian organisations were selected to be the

private sector counterparts (Martin, 2010) and thatfepresentative sample in this study as Saudi Govenn

where flexibility exists it will be limited to non-
strategic modifications (Raineyet al., 1976).
Nontheless, (Umart al., 2012) found that public
sector is less capable to sign a successful pastie
wth the private sector because of the laxity in
projects’ monitoring and observation (Umar; Idrus;
Amila; Zawawi; Khamidi; 2012). When Matrix
structures are implemented in  hierarchical
organisations, one of the most common charactesisti
is that a traditional, vertical hierarchy is ovédldy
some form of lateral authority, influence,
communication (Ford and Randolph, 1992).

In many developing countries including Saudi

or

Arabia, the public sector leads the employment (including

is leading most of the central software projecteulgh

its ministries. Therefore, five governmental orgations
from Saudi Arabia public sector were chosen tohige t
study’'s sample. All the selected organisations io@v
domestic services to Saudi citizens through a dityeof
software projects around Saudi Arabia. Participargse
chosen by using probable stratified sampling ay the
were selected from different strata (Patton, 2005).

6.2. Approach

In this study, we need to answer critical questions
regarding power conflicts, reporting relationships
the delivery of requirements to |IT

market. In Saudi Arabia there are more than 1.2departments and IT departments’ reporting back on

million employees working for government agencies
(SCDSI, 2013). These agencies’

progress) and success in the delivery of software

hierarchy and projects. Bell states “The approach adopted and the

structure are managed strictly by the governmentmethods of data collection selected will dependtium

through the ministry of civil services. However,cha
public organisation can cope  with its

nature of the inquiry and the type of information
required” (Bell, 2005). We wish to understand nast]

projects’requirements in a way that leads to sugces what is happening in organisations but also whyas

by adopting (or creating) implicitly a proper profe
structure within the original parent organisation
through making some permitted modifications. In
many developing countries, competition among
organisations is taking place in software developme
although developing software is not their fundamént
business. Accordingly, studying the impact of pabli
organisations’ structure on the progress of sofewar
development is a legitimate and significant tarfpet
our study in order to develop a structural model.
Based upon this constructivist reasoning, two
important questions were addressed in this study:

happening (Moore, 1983). We are investigating docia
phenomena that occur in the natural setting of real
organisations rather than in an experimental gptiind

we wish to understand the experiences and views of
participants in depth (Pope and Mays, 2008). Weshav
therefore chosen to follow a qualitative approadth \a
selective study sample. Wilkinson (2002) found
thatinterviews can be used when in-depth infornmaiso
required, the subject matter is potentially sewsitand
the issues under examination would benefit from
development or clarification (Wilkinson, 2002).
Therefore in-depth interviews were selected to amsw

* What are the organisational obstacles that impedethis study’s questions. The study sample consistisree

public organisations from implementing fast and
flexible software projects

e How can public organisation overcome these

obstacles in software development
6. METHODOLOGY

The aim for this study is to highlight the obstacle
that impede software development within an
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layers of software project stakeholders; decisi@kens,
IT projects managers and End users.

Semi-structured interviews were chosen in order to
manage the direction of the interviews towardsveaft
development rather than other organisational issues
(Wood, 1997). Each interview session was divided in
three parts (the current situation in software
development; the best organisation structure to thei
participants’ organization; and then an evaluatimhn

JCS
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some existing and proposed project managemengnalysis was conducted to identify the consistencie
practices). Piloting the questions was important toacross these organisations and the reasoning fpr an
validate our questions and therefore three pasitgp  convergence or divergences identified (Handfield an
were interviewed separately and consequently soméMelnyk, 1998; Huberman and Miles, 1994). Our
modifications were made to our original script.gkfthe ~ Within-case analysis has helped in identifying the
pilot sessions, 30 potential interviewees from fiedent ~ Organisation structure adopted by each organisation
public organisations (including all our three saenpl this was achieved by investigating our participants

layers) were contacted and asked for a 30-min mgeti contributions from every organisation across thedh

session. 25 of them accepted our request: Samméample layers. Accordingly, a qualitative evaluatio

distribution is shown iTable 1. through in-depth interviews has been conductedateh
Interviews took place in Saudi Arabia and sessions2 Clea insight on how requirements’ delivery anaver
nfluence are being practiced at each organisation.

were recorded on tapes and then transcribed intd Th " Vs d in this study | der t
Arabic before being translated and transcribed into ematic analysis was used In this study in oraer

English for analysis pinpoint the most emergent patterns or “theme<aath
' organisation and then all the recorded phenomeda an
6.3. Analysis themes were linked with the adopted structure at th

For the purpose of this study we used Relationalorganisa.tion' Bias avoidance has taken place by
Analysis which involves two stages: First identifgi CO”S"?'e”'_‘g the most emergent the”_‘e.s at every
concepts and then exploring the relationships betwe Ordanisation as the main characteristic of this
these concepts (Navenec and Hirst, 2010). Erlandsorfrganisation’s structure. Project management skills
(1993) argues that analysing interview data needset ~ Were assessed by conducting a negative case analysi
done through four elements: (1) Unitizing data. (2) in orde.r tp identify_ the contradiction between tteal
Emergent category designation, (3) Negative caseand existing practices.
analysis. (4) Bridging, extending and surfacingadat Any qualitative researcher should be concernedtabou
(Erlandson, 1993). Furthermore, Miles and Hubermanvalidity and reliability while designing a study dn
(1994) distinguish three processes in the analgéis analysing its results (Patton, 2005). Participaatswers
interview data: 1. Data reduction 2. Data display were validated by asking the same questions thautgh
(summaries, ~diagrams ~and  text-matrices). 3. he three layers as shownFiig. 4 and end users’ opinions
Conclusion-comparing, _contrasting, ~searching for \yere matched with other layers’ answers and lirtiettie
patterns, riangulation (Miles and Huberman, 199d). structure being used in that organisation. Docuatimt

respect to the strategy used in interview analysis, o :
Paterson (2010) has stated that a within-case sisaby was aiso used as a validation tool as it was gedher

used with in-depth interviews to have an in-depth ideéntify the current organisation structure and pared
exploration of every single organisation as a stand With participants’ interviews’ contributions in cd to
alone entity (Paterson, 2010). Furthermore, crasec highlight any contradiction or consensus informatio

= Knowledge in software development

Decision challenges and obstacles.
= Which structure they support
Makers = What support they give to software

development

= What obstacles they have

= What services they offer

= What techniques they use

* Which structure they are adopting?

I'T managers

* What services they are using?
End user = What do they think about software
development at their organisations?

Validation

Fig. 4. Methodology and validation model
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Table 1. Sample distribution over several organisations knowledge about the challenges of software

Decision maker  IT manager End user development. Moreover, (80%) four interviewees

Org. 1 1 2 2 explained their enthusiasm by the high competition
Org. 2 2 1 2 across all government’s agencies in achieving the
Org. 3 2 1 2 strategic targets of E-government programmes by the
Org. 4 1 1 2 end of 2015 (Yesser, 2013). The second questied td
'(l?c:?éls g 3 15 determine which organisation structure from oure¢hr

models is being adopted in each organisation and
| this study aims t id | insiatio whether they are trying to change their structurea.
n sum, this study aims to provide a real insigho| Orgl was developing two IT projects concurrently an

the explicit impact of the adopted organisationtires : A L :
adoptef)d by gaudi governrrl?ent o?ganisations on theeaCh project was being implemented in differenjquo

software development process and whether this i,mpmstructure. The first project was within a Functibna

on software development occurred because of thes tructure as the IT erartment was the_exclusiadde_
structures or by happenstance. Because we werd®’ this project, whilst the second project wasnpei

conducting interviews with three different types of 'Mmplemented in a Pure Project structure as theeptoj
people, a within-case analysis has been conducted iWas located in an external environment with a csdit

these interviews in order to link each sample’s team and structure. Orgs 2 and 3 were purely Fomeki

contributions to their counterparts from differdayer ~ in structure as the IT department was leadingodtieare
and analyse them precisely. development projects independently. Org 4 usedoagt
Matrix organisation structure managed by the IT
7. RESULTS department as they had been using Functional ateuct

before their conversion to the new model. Their IT
This study questions were prepared and 25projects are monitored and directed by an intePnaject
interviews were undertaken in a period of 4 weeXk. Management Office under the supervision of IT
interviewees were in some way involved in software department manager. Likewise, software projects in
development. The results of these interviews wereQOrg5 were conducted within a balanced Matrix street
drawn based on the interviewees’ types (Decisionthrough an internal PMO managed jointly from IT
makers, IT projects managers and End usdiahle 2 department and Functional department.

summarises the results. It shows the structuresdfon  The last question asked about support for software
each Organlsatlon_ and the themes that were idedtifi projects at their Organisations_ A Strong theme rgm
from each type of interviewee. from those who are adopting Functional structurieis T

7.1. Decision Makers and Software Development heme consists of support, monitoring and direct
management of software projects as the organisation

Strategies and Support rely on the IT department to accomplish these pieje

Our participants in this layer were from five diat Participants from Pure Project structures have been
organisations (referred to as Orgl to Org5). Eachgrouped under an indirect support theme, as they
participant was asked three questions. The firsstion ~ require an intermediary to inform them about sofeva
was designed to measure their understanding of th&levelopment progress and they give their suppark ba
challenges facing software development projectstaad ~ through the same intermediary. Lastly, participants
ways they cope with them; the second question wadrom Matrix struc_ture§ have shown direct interactio
about the organisation structure that being adojried With software projects’ progress as the PMO fredjyen
their organisation; and the last question was abiweit reports to them. However, project management skills
support for and interactions with software develeptn ~Naveé not been presented explicitly within the
projects. Regarding the first question, particisanere Functional structure adopters.
confident and optimistic about their future plarer f 7.2 |T Project Managers and the Current
softwgre developmgnt projects because of thg eexdeg:t Software Development Process
benefits from utilising technology power in their
organisations. However, only two of them (40%) have From the analysis of interview themes, IT managers
showed a high understanding level of the obstatias  from Functional structures have shown a high lefel
might face software development, whereas other“power and control” over all their projects and pwl
participants (60%) showed a partial normal level of other corresponding departments. Some themes edherge
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such as “Technical Confidence”, “Resistance awaghe
“we are facing managerial difficulties”, “formal
communication” and “bureaucratic processes”. Déifer

themes emerged from the IT managers in Pure Psoject

structures, where most of the observed expressiens
“Deadline dates”, “Team working and development”,
“work flexibility” and they did not present any regye
points related to financial difficulties or managér
obstacles. Project managers in Matrix structuresth(b
balanced and strong) showed high knowledge abo
project management practices, although a modédrateet
emerged about “conflict” in many places in the iview.

7.3. End Users and their Confidence in the

Software Development Process

End users were interviewed primarily to validate th
interviews with decision makers and IT project
managers. Interviewing different types of peoplenir
the same organisations was an indispensable péhrisof
study in order to augment the validity of our

participants’ contributions throughout each adopted

structure. In Functional structures, End users sltbw
positive feelings towards the importance of tecbhgygl
and software projects; however, a few negative t®em
emerged in these interviews which are “Power”
“Authority”, “control”, “inequality in promotions”,
“delay in projects”, “unseen results”, “and buresiic

8.1. Software Development in Organisational
Context

From the results shown ifable 2, it has become
clear that Functional Organisations are adopting
traditional command and control hierarchy admimexe
in a formal and organised manner. Effort and ideas
recognition was one of End users’ concerns durirg t
requirement gathering stage as IT members take the
dominant roles and motivation; nevertheless, a latck
Uproject management skills of IT managers might
exaggerate this gap and conflict between end wm®its
IT team members. Moreover, neither IT managers nor
End users are highly confident that software ptsjec
would be accomplished within satisfactory bounds of
time, cost and quality due to the long formal peses.

In this structure, projects’ flexibility and agilitare
impeded. This supports the view of (Ford and Rapidol
1992; Raineyet al., 1976) that lack of management of
projects’ stakeholders and requirements in funetfion
structure increases the risk of power conflict gombr
requirements’ delivery. Functional organisation
primarily created to manage different type of besm
which are not focused on software developmentefber
it shows weak points specific to software developime

Secondly, in a Pure Project structure small inddpen
' organisations showed signs of high professionalism
their practices and the parent organisation didneed to

a

is

processes”. These themes from End users in Fuattion €X€rt any influence over a project's implementatas

structures partly contradict some of the Layer B (I
managers’) contributions indicating a Power Conflic
In a Pure Project structure, End users did not sty
positive awareness about software development gsegr
although they showed a moderate confidence leatliTh
projects would be delivered to them on time. Thestmo
common theme that emerged was “External team”.
Interestingly, End users from Matrix structure
organisations showed positive awareness of theeq®j
progress and are aware of the hand-over dates wainich

reported by email from the PMO about the project

increment. Each corresponding department alsotHaast
one designated person in a software project tesept his
department at that project, usually a domain exfserh
that department. A moderate theme emerged about
implicit competition among functional employeedtopart
of the PMO team to get more power and information.

8. DISCUSSION

By going through all the results from three layefs

long as the dedicated team were reporting as fecjeAs

stated by (Larson and Gray, 2011), this organisai$o

meant to be created temporarily for projects tlzat be

transferred back to the parent organisation, opfojects

that have been conducted to help organisationsughro
transition periods and so this structure might bet

applicable for organisations with constant and aeremt

development requirements.

Lastly, the Matrix structures (strong and balanced)
showed interactive and directive approaches in
implementing software projects in Orgs 4 and 5.
Although IT project managers took the dominant riale
this structure and this caused some power corfiittin
these two organisations, project progression and
reporting systems were satisfactory from the pethpe
Bf end users. This structure was recognised angtado
in two different organisations from our sample, liut
was influenced by the main framework of the
organisation and so it has not always been implésden
fully in eitherorganisation. If power distributioils not
carefully managed then the matrix structure may be
converted to a new functional department as ouwltes

a

interviewees, several important points have beenshow that conflicts still exist which might impedee
observed and these are discussed separately@as<oll delivery  of project management practices.
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Table 2.Interviews Themes and results (grouped)

Organisation  Structure Decision makers layer 1 Bhagers layer 2 End users layer 3
Orgl Functional Supportive Sole control ConflicthiT
E-gov competitor Resistance awareness Mistrust Mt
Active management Managerial obstacles Requiresvaambiguity
Projects are delivered Mistrust Project completi
Bureaucratic and formal Intellectual property
communication channels
Technical confidence
Pure Project Indirect support Deadline handover ow bhwareness
Contractual skills Team working Low participation
E-services competitor Autonomy and flexibility
Org2 Functional Supportive Sole control Requiremantbiguity
Active management Resistance Awareness Formal coitation
Managerial obstacles Formal coordination
Informal communication needed Intellectual prbpe
Org3 Functional Supportive Power and control Foroasmhmunication
E-gov competitor Managerial obstacles Formal diation
Active management High PM skills Power conflict
Delay reasoning
Org4 Matrix (strong) Supportive Reporting process ghHparticipation
PM knowledge High PM skills Weekly meeting
E-gov competitor Tasksawareness Direct commuipitat
Interactive with IT Resistance awareness Conflith their
Through PMO functional managers
Org5 Matrix (balanced) PM knowledge High PM skills Moderate awareness
Indirect support Project awareness high pasidm
E-gov competitor Technical Confidence Conflict witieir

functional managers

8.2. The Impact of Organisational Structure on
User Requirement Delivery

Clarification of users’ requirements differs betwee
organisation structures. In a Functional structusers’
requirements take a 6-step journey from the end tose
the developer as shownlig. 5, which is twice as long
as the Matrix structure shown iRig. 6. Our results
confirm that End users in Functional organisatieed
that the long communication chains and the formalstructure (slow and formal) to Pure Project andriMat
processes required by IT managers often result in(faSt and direct). From our interviews, we founditth
requirements documents that are ambiguous andeporting in a Functional structure takes the same
difficult to correct or clarify.

Although a Pure Project structure is adopted ofigr a

the acceptance of clear and complete

interviewees have revealed that its likely to lémkfast and
direct communication channel when any laterchaigtse

requirements occur,

however,

delivering

changes has taken the journey as showviiging.

In Matrix structure, fast, clear and direct reqmieats
delivery was constructed with a flexibility levelgher
than functional and Pure Project structure as rajegt
members were linked to the project manager directly

////4 Science Publications

requirement:

requiresent

8.3. The Impact of Organisational Structure on
Reporting Relationships

According to Nasirt al. (2008), users participation
and interaction in software deelopment stages has
become an indespensable part in the development
lifecycle and their active roles in reporting réatships
can be one one of the project’s success factorsir(®lal.,
2008) Reporting relationships vary from Functional

behaviour as user requirements flow. Whereas ir pur
project, reporting happened as node-node reporttiig),

Shappens between two counterparts agents (Reporting

Agents RA) in Parent organisation as well as inePur
Project organisation as shown kig. 8. End users are
looking for fast and immediate reporting procesass
they concern about software bugs and the interfaces
defects. In addition they find explaining this issu
technically is out of their roles in the organieati
Conversely, IT managers try to receive immediaponts

as they are moving towards project’'s closure st
going back could make changes more sophisticated.

2602 JCS



Mohammed A. Bindreegt al. / Journal of Computer Science 10 (12): 2593.28074

B A
Dep ent H Domain expert End user
manager
Top
management
D : :
IT manager Projectmanager — Developer
E F
Fig. 5. Requirement journey in functional structure
A
Domain expert H End user
B
™
Project manager H Developer
L
Fig. 6. Requirement journey in matrix
Pure Project organisation Parent organisation
O —— )
IT E C Department
manager manager .
F | D | LB |
Project manager Domain expert
1 T b
\ Developer End user
S
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Reporting channel
R ﬂ

porting
’\Agent

/ Parent organisation \

M /

Fig. 8. Pure Project reporting relationships

Pure Project
organisation A
Reportedly, in  Matrix structure, reporting

relationships take direct and instant message efgliby

manage all organisations’ projects effectively and
directly including all software projects. Therefore

communicating project manager directly, he can thendeveloped a new model called Independent Project

either response or forward these reports to thended
destination as shown Fig. 9.

8.4. Limitations in Organisational Structure

Management Office (IPMO) as shownkhig. 10.

The aim of this model is to apply project
management practices within a solid organisational
structure. It combines both Functional and Matrix

From our results, public organisations are limited Structure in one paradigm to be managed by a 3ry pa

to adopting one of the mentioned
(Functional, Pure Project and Matrix). Although

Functional structure is the most commonly adopted

paradigm in public organisations, the decision make

structures Which will protect power distribution as well aseth

parent organisation’s cohesive structure.
Our IPMO structure protects the authority level of
each functional department to avoid power con#intl

in this study showed awareness of and a positivethen provides a high level of project management

attitude towards, the necessity to modify their
organisational structures to accelerate

considered a temporary and costly structure, boaiit
produce qualified on-demand software if requireraent
and plans are stable (Larson and Gray, 2011). yastl
a Matrix structure was reported by our participaass

software
development. A Pure Project structure is reportedly

practices in the organisation.
8.6. IPMO Model Validation

The proposed model (IPMO) is intended to
facilitate the development processes and increlase t
quality of requirement delivery as well as redube t
potential conflict, which in turn would benefit dixse

more dynamic and interactive, but they also saat th aspects of software projects. This structure hanbe
this model needs more professionalism in projectygalidated by conducting short subsequent intervieitis

management practices if it is to be adopted effitje
A lack of experience in government authorities leab
to weaknesses in Matrix structures.

the decision makers’ layer in order to ask themualioe
applicability of this model. A model-based diagravas
prepared similar td-ig. 8 and then discussed with them.

In sum, Functional structure showed slowness andapout 7 out of 8 decision makers supported this ehod

conflict in software development processes, Pucgeer
was reported as costly and ran the risk of viotatine
organisation’s policies by creating a new small
organisation and lastly, Matrix requires more
professionalism and tools than are currently albégldo
manage software projects seamlessly.

8.5. Independent Project Management Office
(IPMO) Structure’s Concept and Validation

Since all public organisations are pointedly restd
in changing their structures, they can accept tenfilem
companies in the project management consultatictose
and so they could utilize these contracts to create

whereas the 8th expressed some reluctance bedaise o
potential lack of software development experiencehe
3rd party as they will be dealing with all kindspwbjects in
the same time. About 3 of decision makers raisegtiaal
point as IT managers might show a low acceptarnet ¢
this model due to issues of control re-allocation.

The IPMO model is an alternative option to be
taken into decision makers’ account when discussing
structural issues to reach better projects
implementation. Therefore, it can be considered one
of the available options for any Real Option analys
in making crucial decisions during project execantio
to minimise the losses and maximise the success rat

Independent Project Management Office (IPMO) to (Copeland and Antikarov, 2001).
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Fig. 9. Matrix reporting relationships
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131 '
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Fig. 10.IPMO structure
9. CONCLUSION decision-makers showed positive support for the

conversion of public organisation structures tonhare

The main aim of this study is to investigate the flexible and autonomous. A new model (IPMO) was
influence of public organisations on software developed and validated in order to augment thebfley
development progression. This study attempted toand accountability levels and thus reduce the power
capture how organisational structure affects saftwa conflict within organisations during software prcig
development in workplace. In particular, it expiimow implementation. This model consists of an external
software development projects are embedded in theconsulting company to run a project managementeffi
workplace and shaped by organisational commands anthis will need to the elevate project managemetitaaity
processes. In-depth different interviews were cotetl  level to go between Top management and Functional
at different organisation levels which highlighted departments, not on the same authority line with
important difficulties in existing structures foofsvare ~ functional departments and hence eliminate intenies
development, especially power conflicts, requireteen between corresponding parties.
ambiguity, complex reporting relationships and
bureaucratic processes. Our within-case analysis 10. ACKNOWLEDGMENT
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