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Abstract of developed countries. Very little research hasnbgone

Adoption of Information Technology (IT) can make a to carry out such study in developing countriesrédoer
valuable contribution to development of public sector no consolidated data is available on software ptsje
Organisation. A reasonable size of budget is allocated performance in pUbllC sector of developing coustriehis
every year to IT projects in pub“c sector in both paper focuses on Identlfylng causes that contribute
developed and deve|op| ng countries. However, at towards failure of IT prOjeCtS in pUbllC sectorfdkistan.
present, the majority of public sector IT projects fails
either totally or partially. The percentage of failure is In Pakistan, Electronic Government Directorate
even more in developing countries. (EGD), which was established under Ministry of

Information Technology in 2002, is responsible tanp
and prepare Electronic government projects and to

A number of research studies have been conducted  Provide technical advice & guidelines for impleneitn
to identify the reasons of failures of IT projects in private ~ Of E-government projects at the Federal, Provinatad
and public sector in developed countries. However, very District levels [12]. This is a directorate with alinsize
little work of similar type has been done in developing staff which can not meet the requirements of alkefal,
countries. In Pakistan also no such research work hasbeen  Provincial and district level organisations. Thagre are
published.  Based on case study of three projects, this ~ Serious governance issues related to implementatfon
paper studies the reasons leading to failure of 1T projects E-government projects which will be discussed iis th
initiativesin public sector of Pakistan. paper.

This paper is structured as follows. First we déscr
three categories of issues that contribute in ssceamd
failure of software project. Then we overview tiady of
three projects in public sector organisations okiftan
and describe its main findings. Then we give imgirt
conclusions from the findings that are peculiar to
1. Introduction developing countries and not so common in developed
countries. We also give implications of our stuay f
research and practice.

Keywords: IT projects, public sector, eGovernment,
software engineering, project management, devejopin
countries, risks.

In past few decades IT has seen explosive growth;
however the field of IT itself is not as maturecasnpared
to other fields and disciplines. This trend is more 2. Related Work
pronounced in developing countries where the ITugiy ] .
is still in the stages of infancy and sufficient tarity As mentioned earlier, there are a large number of
level has not been achieved by most of the companie Studies done to identify the causes of failuref gfrojects.
The IT companies in developing countries are fatig ~ Examples are: The Chaos Report (1995) [1], The IGAS
challenges of extreme shortage of skilled and éepeed ~ Survey (1995) [2] and The KPMG Canada Survey (1997)
human resource and higher employee turnover. Asatr ~ [3]. However, not much of the similar type of resta

the IT industry in Pakistan is not capable of pding ~ WOrk has been done in developing countries. To mst
appropriate Support to private and pub“c sector knOWIedge no such research work in Pakistan has bee

organizations. published. While, as this study will show latdrere is a
lot in common in our study and above mentionedistid
Much has been written about the extent and caufses othere are some causes of failure of IT projectscivkire
IT project failure and numerous studies have dsetsa ~ Peculiar only in developing countries in generald an
range Of recognised risk factors' The famous andtm Pakistan in particular Wh|Ch W|” be discussed ﬂat'ethe
quoted studies are [1], [2] and [3]. These researotks paper.
have been mostly conducted in public and privatdose



3. The Study

Project Management and Risk Management Issu&sis
category includes issues related to project managem

To explore the arguments set out above in a dedp alincluding risk management. The PMBOK [7] has been

meaningful manner, a case study approach was eoesid
to be suitable [4] [5] [6]. We chose three diffargumblic
sector organisations located at Islamabad, theadagily of
Pakistan, for our study. Three project managets taro
client managers agreed to participate in this stddljthese
participants were collectively responsible for deting the
software product. This research was complemented wi
interview with some of end users - who were theinars
of the service provided by the respective orgaiusat
Initially, unstructured interviews were conduced thwi
managers and end users using set of questionnmapangd
based on best practices in three categories ofss®@nsed
on this, questionnaire was improved to include sofribe
important things which we missed and which manageds
end users thought were important in failure of phgjects.
Follow-up structured interviews were thereafteraaged
with the same managers and end-users in orderntirroo
the results and clarify any unclear information. []nce
the focus of this research was to identify causéailore in
three different categories, discussed below, thestipns
were fairly focused. Notes were taken during therinews
in a logbook (interviews were not tape-recorded
requested by the interviewees) and later transtiitte the
computer.

The interviews were combined with observation an
review of organisations documentation (two of thesé
organisations shared the documentation), whictwaibus
to verify and validate the empirical findings. Higadata
analysis was done by comparing the different figdin
against each other and initially forming themesicivlwere
later merged/divided and categorised into apprtgria
headings.

3.1 Organization and Projects Profile

Three organizations in the study varied signifttyaim
size, ranging from small (200 employees) to larg@0Q
employees). All three projects (we name them agprd,
B and C) involved development, deployment of sofenat
customer premises and training of end users. Rrdjec
involved integration and some customization of akb
COTS products plus automation of business functioins
various departments. Projects B and C were aimed
development of software for automation of some e t
business functions of concerned organizations.

3.2 Division of Issuesin Three Categories

Detailed analysis of the projects in the studyaweced
wide range of causes of failures. In order to sgapee
various types of reasons, we have divided themhiret
categories as under.

taken as reference for preparing questionnaire. eSom
guestions have also been taken from [8].

SW Engineering IssuesThe issues related to non-
compliance of software engineering best practidde
have used SWEBOK [9] as reference for preparing
questionnaire for this category.

Issueslssues other than
like governance,

Governance and Funding
discussed in above two categories,
funding, culture, politics, etc.

4. Findings

The scores are awarded as under. For yes/no
questions, yes=10 and no=0. For other questionesare
given from 0 to 10. Exceptions are mentioned wtik t
concerned questions. Scores are mentioned forpratt
in the respective column with their average in thght
most column.

4.1 Project Outcome

All three projects were delayed and could not catapl
the desired functionality. Two projects were alsere
budgeted. Project B did not over budget because

Oorganisation did not agree to enhance the fundthéor

projects. Summary is shown in Table 1 (figuresiare
%age).

Table 1: Project Outcome

Questions A|B|C | Avg
How much was the project delayed?50 60 40| 50
How much was project owver55 0| 210 88.3
budgeted?

How much of the desirf 80| 70 50| 66.7
functionality was completed?

4.2 Governance and Funding | ssues

This category includes issues related to govemanc
funding, culture, etc. We have included those qoest
only which contributed considerably (more than 5%)
é?wards failure of the projects.

Organisations have dedicated departments and their
heads to manage finance, HRM, operations etc. &ilyilit
is the job of the Chief Information Officer (CIO) tirect
the activities of the IT department to optimize tisage of
all the resources in place, while setting out atetyic
vision for the organization to keep-up with theratible
pace of change.

Without an IT strategic plan, and a CIO to create
enforce it, organisations will be like a ship witha@harts or



a captain, drifting aimlessly and expensively ine th
information ocean. But with a CIO, organisationadahd
information
efficiently and effectively, and organisation wlile poised
to take full advantage of the opportunities prodidey the
electronic revolution [10].

Funding Issues. Budgets for public sector IT projects are
allocated for one year whereas projects approvddito,

resources can be managed and utilizedelection of vendor and contract signing takes alBel0

months. Hence it is highly unlikely that IT projecbuld
complete in one financial year. Therefore fundscited
for the project had to be surrendered at the erfahaficial

In most of the developed countries, all large andyear. The concerned organisations had to take erdke

medium sized organisations have separate IT depattm
and a CIO to manage it; whereas, small organisatiire
consultant for this job. Pakistan, however, has et
realised this requirement for its organisationsonél of the
organisations in this study had IT strategic plad anly
one organisation had appointed CIO or equivaleht wo
was not directly reporting to CEO. In fact he waparting
to third level management and hence did not hageimed
influence towards implementation of project in the
organisation. Other two organisations even hadTnstaff

for re-allocation of funds which would typicallyki& 5-8
months, leaving very little time to plan progressiv
payments to the contractors. Thus project A, whigs
initially planned to be completed in two years tjm@ok
about 4 years to complete about 80% of the desired
functionality. Project C was over-budgeted by 210%.
Summary of issues and findings related to avaitstbdf
budgets are discussed in Table 3.

to manage, analyse, validate and approve variol

documentation, plans and code related to projétiss, the
quality of requirements specifications, design,iegdand

testing was left to contractor managers only.

Summary of our findings related to governance an
cultural issues are mentioned in Table 2 below.taber

guestions were only related to organisations arerst
were related to IT companies.

Table 3: Funding Issues

If)uestions A|B|C |Avg
Was budget approved for the projectQ 10 0| 6.7
(Yes=10, No=0)

‘Was appropriate budget set? B| 10| 8.3
“Was budget made available| 5| 6| 6| 5.7
appropriate time?

Was project ovebudgeted? (WhH 55 30 21(¢ 98.3
%age)

Table 2: Governanceissues

Questions |A|B|C]|Avg
Does your organisation have a Co@ 100 0| 0| 3.3
equivalent? (Yes=10, No=0)

Does your organisationhave 1T 5| 0| 0| 1.7
Strategic Plan?

Did your organisation hire consultf 100 0| 0| 3.3
for this project?

Did the project report to steerf 8| 5| 0| 5.3
committee?

How committed was t¢ 6| 5| 3| 4.7
management?

How involved was top management? | 8| 2| 3.3
Did the projectteam feel they hi 5| 3| 1| 3.0
executive support?

Was feasibility study carried out? 86| 4| 6.0
Was this project aligned withh 7| 7| 6| 6.7
achievement ofome defined busing

objectives?

Do you think change of sen 10 7| 0| 5.7
leadership wasone of the mai

reasons of project failure (yes=

partially agree=7, no=0)?

Were there conflis between differe] 10 8| 7| 8.3
departments?

Was the project adequately resourgcedd 4| 3| 2.7
What was the skill level of end-users7 | 4| 4| 5.0
Did users resist change? 89| 9] 8.67

4.3 Project Management and Risk Management
I ssues

PMBOK [7] defines project management as “the
application of knowledge, skills, tools and teclugg to
project activities to meet project requirementse phoject
manager is the person responsible for accomplistiing
project objectives.”

Thus project management and project manager play
important roles in success or failure of IT progedssues

in this category mostly relate to IT companies {soh
developer) and their project managers. Howevertpness
were put across both client and contractor managegst
fairly good idea about issues related to project
management from two perspectives. We received
contradicting responses from client and contractor
managers due to obvious reasons. Here we are migtio
the average of the scores. Table 4 shows the swrohar
our findings. Most of the questions in this sectlwawve
been taken from [8].

Risk managementProject Risk Management includes the
processes concerned with conducting risk management
planning, identification, analysis, responses, and
monitoring and control on a project; most of these
processes are updated throughout the project. The
objectives of Project Risk Management are to irsgdhe
probability and impact of positive events, and dase the
probability and impact of events adverse to thégotd7].



Table 4: Project management issues

operation, and maintenance of software; that ig th

Questions A|B|C|Avg application of engineering to software [9]. Softear
Did the project have a futimd 10[ 7 | 8 | 8.3 engineering processes are well defined and docwuent
project manager? However there were a number of issues related i th
Was the project managexperience 10| 5.5 10| 8.5 process.
(minimum three successful projects)?
Was the project managePMA 0 [0 ] 0| O In this section we include only those issues eeldab
certified? software engineering discipline which contributed
: : summary of our findings. It is important to noteatt
agot: %fﬁrr]ogeg:ogzzé??agémve acley5 ) 614150 Requirement Specificgtion (RS) dopument was ncﬂe;ig
Did the project managerchang| O | 10| 10| 6.7 off for any of the [Z;I’OjeCtS. For prolect A tyvo pest did
during the project? agree on f';\bout 70% of the requirements in RS dogtime
How effective was project planning@ | 5 | 2| 3.3 and the_dlffer_enc_es for rest of 30% were never Ivesio
i . ) - Developing skills in new technology delayed projacand
Was a realistic schedule defined? 2|54 36 ¢ by 33% and 30%, respectively.
How appropriate was {1256 |4 4.2
methodology used? Table 6: Software Engineering issues
How well was progress controll 2 | 5 | 4| 3.7 Questions A| B | C|Avg
against the plan? Was feasibility study done for { 7 [ 6 | 0| 4.3
Did the project manageknow th¢ 6 | 7 | 8| 7 project?
project’s status most of the time? How well was requirement elicitati{ 7 | 5 | 5| 5.7
How well were issues handledduy 3 | 4 | 1| 2.7 and analysis done?
the project? Were all stakeholders involvetb] 6 | 6 | 9| 7
Did the project have effective chal 6 | 6.4 4 | 5.5 the requirement elicitation?
control? How well users participated |6 | 4 | 3| 4.3
requirement engineering process?
Questions and responses related to risk manageanent | Was requirement validation done? 5 (4 |9 6
shown in Table 5 [8]. The responses indicate thc[Did you sign off requireme 5 | 0| 0] 1.7
organisations in the study tended not to use aspecification document?
specific/formal risk management methodology, andewe How often requirements chan{ 7 | 8 | 10 8.3
quite unclear about the prioritization of risks. €tk after  requirements  engineer '
responses are curious considering that all projectsprocess?
Enc_ount?red u_nilnt|C|pated, mtdlcatlng the imporainé How effective was requireme| 7 | 6 | 4 | 5.7
aving strong risk management. change management process?
Table5: Risk management issues Did you wuse specific dquality 6 | 5| 7| 6
Questions A[B]|C]|Av analysis and evaluationtechniqu
Did ific 1| 3| 2| 0| L7 |jordesign?
you use a specific ri . - — -
management methodology? Did you use specmc measures 6’> 57| 6
How well were risks identified as{ 3| 2| 0| 1.7 assess the_quallty of sqftvvare design"
project's start? How sgtlsfled were cllen.t manag 6 | 5| 6| 5.7
How well were risks manag 4|35 0| 25 on quality of software Qe3|gp?
throughout the project? Did s_oftwarg _ coding involvg 10( O | 1Q 6.7
How well were risks prioritized wh{ 4| 3| 0| 2.3 developing sk|ll§ IN New technplog ?
identified? How much _(m_%age) did t| 33| - |30 21
Were mitigation/contingency plg 3| 1| 0| 1.3 deve[oplng skills in nevxteqhnolog
pre-determined? gcr)cr)}terggte towards delaying th
T - = .
\é}VgsitorgﬁSpr?SrLs;glllty assigned 3|15 5| 3.2 :—'O\t/y WSH W:';IS unit and integrati 7.5 7 | 0 | 4.9
- — esting done?
gﬁﬂinguphaen;%?::g problems a7} 9 10 8.7 How do you grade SQA procesd 7 | 65 3 | 5.5
- the contractor?
4.4 Softwar e Engineering | ssues In yqur Opinion what %age of tg 80| 70| 45| 65
Software engineering is the application of a systec, | functionality completed by t
disciplined, quantifiable approach to the developte Lcontractor.




5. Important Conclusions

Previous section showed various findings related to
three categories of issues. We note that, mosycauses
of failure of IT projects are common in developing
countries including Pakistan and developed cousntrie
Although we are not providing any evidence for ti&m
about other developing countries (as we could nat f
any such type of study), we say this keeping invvigany
commonalities in developing countries, such astipali
instability, economic conditions, lack of educatiand
computer skills, lack of certified (CMMI, etc) sofare
companies, lack of IT awareness, reluctance tolTide
automate business functions, etc. However thersare
issues which are more applicable to developing t@mm
in general and Pakistan in particular. These issares
discussed below.

Change in government/ head of organisatioRroject A
and B could not be fully deployed at user premihas to
change in head of organisation. Though these pmojeere
over-budgeted and over-scheduled, the projectsnubdt
80% and 70% of the desired functionality, respetyiv

These software applications could have been used lm

respective organisations for their benefit.

Lack of top management commitment to the project
Project A had little commitment from top managemen
whereas projects B and C had almost no commitnment f
head of the organisations. This is not common irelbped
countries.

Availability of funds Non availability of funds at
appropriate time contributed in delay of the projacby
about 10 months. Projects B and C were also deldyed
to this reason by about 4 and 6 months, respegtiVidlis
shows that the procedures for allocation and relezs
funds need to streamlined and the bottlenecks medjud
be removed. This problem is again more pertinent t
developing countries.

Absence of dedicated IT Department and CIO (or
equivalent) In Pakistan, most of the large public

organisations have small cell comprising a network g1

manager, a DBA and a web developer, managing $edcal
IT systems. Medium and small organisations dohaste
even these small cells and they mostly rely on fe
technicians. As discussed earlier all large and iumed
organisations of Pakistan should have dedicated |
department and a CIO. CIO will provide advice atier

assistance to the organisation head and other rseni

stakeholders to ensure that IT is acquired andrmdtion
resources are managed for the organisation in aendhat
implements the policies and procedures of the dsgéion
consistent with the priorities established by thgaaisation
head. EGD should work on this issue and shoul

recommend government of Pakistan to issue necessary
notification to have a dedicated IT department &@ to

lead and manage it for all large and medium size
organisations. This issue is again more relevant to
developing countries.

Non seriousness of end users towards participatiimg
requirement engineering processDue to lack of senior
management support and interest, the end usersatid
show interest in the requirement engineering pcead
users of one organisation (project A) did show some
response; however other two organisations were non-
cooperative.

Absence of Project Risk Management Procedshis
factor has been highlighted by studies in developed
countries as one of the causes of failure. Howewner
Pakistan, as is evident from results shown in Tablehis
area is almost completely neglected by both IT camgs
and public organisations.

Users’ computer skill levelMost of the clerical staff and
some of the senior management in three organisation
found lacking in their ability to use computers. $mf

em use computers for typing purposes only. Agiis,
problem is almost non-existent in developed coestri

Lack of maturity of IT companiesAs mentioned earlier,

Ythe IT companies in Pakistan are facing the chg#isrof

extreme shortage of skilled and experienced human
resource and higher employee turnover. Due to dhid
other reasons, these companies are not yet matored
handle the issues mentioned in this paper. Outbola
1161 IT companies registered with Pakistan Software
Export Board (PSEB), only two companies CMMI le®el
three level 3 and thirteen are level 2 certifiet][1

Resistance to changeue to lack of computer skills and
fear of transparency in their working, end userthefthree

ystems resisted the implementation and deployofetfie
systems. For them IT is an additional work.

6. Implications

Research Implications
Since very little research work of this type hasrbe

v\gone in developing countries and none in Pakidtabést

of our knowledge), there is a lot that needs todbee.
his work can form the basis for further and more
ocussed research. One of the objectives of thisareh
as to apply the findings of previous research dione
eveloped countries on the public sector IT prgjdnt
Pakistan. This study identified that there areaierissues

which contribute more towards failure than theseimo

developed countries. This implies that public secto

d)rganisations and IT companies in Pakistan neddctas



more on these issues. Absence of such researchiwork 8 Conclusion
Pakistan indicates that public sector organisatioage
not analysed their failures and thus have not tefaom
their mistakes. This work emphasizes that policjAat
continuity, senior management buy in and involveimen
from start till end, good governance, project mamagnt
including risk management and matured software
engineering process are key elements towards mdking
projects in public sector successful.

Despite numerous studies and well documented
causes for failures of IT projects, it is alarmitigat
significant numbers of IT projects still fail to ldesr
benefits on time, within budget and to expectatidighe
same time number of IT projects has succeeded tim bo
developed and developing countries. This study has
attempted to identify causes of failures in IT paig of
public sector in Pakistan. By addressing the issrab
mitigating the risks identified in this paper, degng

6.2 Practice Implications countries can increase the chances of success of IT
projects.
There is a lot that can be taken by organisation IT
operational and financial staff from this study.rsEi References
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