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ABSTRACT

This paper iswritten based on the findings of a survey conducted in the Malaysian public sector IT community. The
paper startswith a definition of systemsintegration and then briefly describes how the study was conducted. Thisis
followed with an explanation of the research questions and a thorough examination on the findings of the survey.
The data gathered were used to determine the most critical success factors of systems integration implementation.
We mnclude the paper by saying that non-technical factors have a stronger influence on the success of systems
integration implementation.
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10 INTRODUCTION

To those who are involved in IT, systems integration has been one of the hottest buzzwords in the past years.
Researchers and practitioners differ in their definition of systems integration; but everyone agrees that systems
integration is difficult and complicated, yet, not impossble. Integration is Smply defined in a dictionary as make
whole or complete by bringing together parts [1]. Systems integration means different things to different category
of people. Khun [2] defines systems integration as the practice of joining the functions of a set of subsystems,
software or hardware, to result in a single unified system that supports the requirements of an organisation. Another
definition of systemsintegration isgiven as:

Systems integration is the assembling of various hardware (such as computers and
telecommunication systems), software (such as accounting, desktop publishing and personnel
management) and human interfaces to accomplish a specific goal. Often some unique software
bridge is developed to bring together diverse hardware/software elementsin order to allow the entire
configuration in question to accomplish its intended task[3].

20 THESURVEY

Data gethering through a survey was chosen because it is a quick way to gather data from a large number of
organisttions.  Pervan and Klasss [4] recommended that surveys could provide a rich base of numerica data and are
often used in associaion with other research approaches. Furthermore, surveys act as a sandalone research
methodology to test hypotheses via the information gathered in the questionnaire. In addition to the survey,
telephone interviews were also conducted to seek clarification on the answers given by the respondents.

21  Participating Organisations

Questionnaires were sent out to EDP managers of al the 69 government agencies within the Klang valey. This
execise was clossly monitored. 40 government agencies responded and thus a response rate of 57.9% was
achieved. Supporting data was obtained from the Manpower Adminigrative Modernization Panning Unit
(MAMPU), which they have gathered through a survey, conducted during the conceptudisation of the eectronic
government project.
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22  Methodology

The organisations sdlected are situated in the Klang valey and are utilising computers in their dally operations. The
respondents were ensured of the confidentiaity of the information given. The questionnaires were posted to al the
69 government agencies and after a grace period of three weeks the answers darted to come in.  The results
obtained were summarisal using the datisticd software package SPSS Verson 8. Some of the data was collected
usng a Likert scde, and the mean, standard deviation and variance were computed. The Likert scae used was from
1 (weskest) to 5 (Strongest), and therefore, factorswith mean value above 3 are considered important.

Given the fact tha most information systems have been developed and maintained in-house, the IT personnd in the
public sector are technicadly prepared to undertake the responshbility of implementing sydems integration. The
Nationa Regidtration Information Systems, Copsonline, Immigration System, and the Election Registraion
Information System, are among a few of the testimonies supporting this daim. Whatever the technicd challenges
posed by systams integration a the actud deveopment level can be dedt with by the IT personnd in the public
sector. The next quettion is what are the criticd success factors? Are they more technicd or nontechnica factors?
Hence, the following hypothesis was formulated:

H1. Success factors to systemsintegration implementation are more technically oriented than human
related.

30 FACTORS THAT WILL CONTRIBUTE TOWARDS THE SUCCESS OF SYSTEMS
INTEGRATION IMPLEMENTATION

The respondents were asked what are the factors that will contribute towards the success of systems integration
implementation. Their answers are summarised in Table 1.

The respondents gave 21 factors that will contribute towards the success of systems integration implementation.  All
these factas have a mean vadue of above 3. We have chosen to eaborate only the top five most important factors
given in the order of dgnificance. Thesefactorsare:

Support from top management

Directive from top leadership

Appointment of a team that can manage inter-departmental projects
Establish inter -departmental coordination

Complete change in work culture

ogrwnNE

The above result is compared with that derived by the CTG's study [5]. Critical success factors for the public sector
integrated informetion systems are well known but are not essly achieved. The study showed that the most
important success factors for inter-governmental sysems are:

1. Top management support

2. Clear purpose

3. Committed stakeholders

4, Redlistic cost and benefit measures

We shdl now examine the five most significant success factors chosen by our respondents. A follow up telephone
interview reved s the following explanations.

65



Bakar

Table 1: Factorsthat will contribute to the success of systems integration implementation

Factors Mean Std. Dev. Median

1. Support from top management 4703 702 5

2. Directive from top leadership 4.378 .828 5

3. Appointment of a team that can manage inte-depatmental | 4.368 913 5
projects

4. Edablish inter-departmental coordination 4.342 .878 5

5. Complete changein work culture 3.889 1.063 4

6. Ensure aufficient measures are teken on data confidentidity and| 3.842 1.053 4
security

7. Outsourcing to overcome the problem of insufficient I T personnel 3.816 1.036 4

8. Implementation of eectronic government 3.757 .983 4

9. Seting up of an infredructure such as  the multimedia| 3.750 1.052 4
Supercorridor

10. Achieve agreement on  priorities amongst  participating | 3.684 .962 4
organisation

11. Achieve agreement on data ownership and access 3.676 973 4

12. Open system concept 3.639 1.099 4

13. Formation of a neutra body that will act as a mediator amongst | 3.611 1.248 4
participating organisations

14. The availability of appropriste tools to assst in development | 3.595 1.142 4
activities

15. Paperless environment 3.389 1.178 4

16. Utilisng new system development methodology - such as Object | 3.351 1.086 4
oriented approach

17. Vendors efforts to introduce new hardware and software relevant | 3.270 1.045 3
to systems integration

18. Electronic Data Interchange 3.265 .864 3

19. Agreement on project cost shaing amongst paticipating | 3.162 1.068 3
organisations

20. Complete change in leadership trend 3.139 1.073 3

21. Corporatisation 2.735 1.214 3

1. Support from top management support

In the Maaysan public sector, new innovations to improve busness processes are implemented in a top-down
manner.  Top executives make draegic decisons and lowerdevel executives carry out implementations of these
idees when directives are given. For an innovation that originates from the bottom of the hierarchy to be fully
implemented, will reguire a lot of explanations, campaigning and convincing efforts from the proposer or the
originator.

As an example, in the case of systems integration, the EDP manager of a department will have to propose the idea to
the head of the depatment. He will then have to campaign and convince the other divisond managers and win
their support. Once approval and support are given at the departmental leve, it will then be taken up to the
minigerid levd. Here, the same process is repeated but it gets more complicated because the co-operations of other
departments that will participate in the integration exercise are essenti.  When an agreement has been achieved &t
the minigtry level, the proposa will then be tabled at the weekly cabinet meeting.

2. Directive fromtop leadership

As has been daborated above, any innovations introduced by the top executives in the form of directives will be
implemented immediatdy without hestation.  Some of these directives may be agreegble to one department/
ministry and unfavorable to others. An example to this predicament is when the Nationd Regigtration obtained the
green light to the identification card number (IC No.) from 8 to 14 digits The IC No. is a unique identification
number given to dl Mdaysan citizens above the age of twelve. It is used for dl officia purposes from schools to
hospitals, banking and financia, services and employment. In admost al information systems in the country, the IC
No. is the primary key for database records. This dteration has generated a ripple of changes in most organisations,
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private and public, across the nation. It has caused a lot of inconveniences to organisations that used the IC No. as a
key to their database record but since it was a directive from the top leadership, everyone complied despite al the
displeasure.

The respondents believe that if there is a directive from the top leadership to implement systems integration among
related organisations in the public sector, then the chance for it to be successful will be greater. For this reason, it
has been chosen as the second most critica factor for the implementation of systemsintegration.

3. Appointment of a team that can manage inter -departmental projects

The current trend of project implementations in the public sector is very individuaistic and this is mainly due to the
nature of the projects themsdves. There are not that many projects in the history of the Maaysian public sector that
involves inter-departmental  collaborations.  However, there were few such projects that were launched and amongst
them is The Civil Service Link project [6]. The Civil Service Link project launched in 1992 was abandoned due to
low enthusasm from severd related organisations. This project was introduced to enable members of the public to
access information regarding the services that are avalable for them. The databases and information systems of
related organisations are to be linked up seamlesdy to one ancther and appear to function as a mega sysem to end-
users.  The project falure is blamed upon the lack of good leadership. If there were a team of project leaders and
implementors to monitor the progress of this project, perhaps the project would have achieved its objectives.

Smilarly is the argument for a project like systems integration. Its implementation requires the cooperation and
commitment of dl participating organistions. There must be a team of project managers to manage the project.
They can hep ensure the smooth coordination of al development work. CTG [5] stressed that postive leadership
will set the dage for a project and ensure timely and mesningful completion. The Office of Inte-governmenta
Solutions (OIS) [7], has conducted three case dudies on interagency systems integration projects. They concluded
that project managers faced with managing inter-governmenta inititives must understand the potential challenges
and creste an environment that can minimise risks.  Public managers must dso develop mechanisms to work
through each chadlenge as they arise The areas of risks being specified include decison making, communication,
responsibility, accountability and competing objectives.

4. Establish inter-departmental coordination

There are many departments in the public sector that rely on the output of other departments. For example, the
Public Services Department recelves data of newly appointed government employees from the Public Services
Commissian. Before the Public Services can dart its recruitment process, it requires information on the number of
job vecancies from dl the government departments. The Election Commisson maintans data on eectorates and
receves input from the Roya Maaysian Police Depatment and the Army. At the same time, the Election
Commission provides electora information to the Prime Ministers Department as and when they are requested.

Surprisingly, no one has ever tried to fully invedtigate the inter-dependency of al the departments in the public
sector.  For a full-scde implementation of systems integration in the public sector, it is sensble to first establish
links between organisations. This will then pave the way for an effective integration of information systems. Once
the inter—relationships have been established, development works will progress precisdy.  This will contribute
towards the success of systemsintegration implementation.

Coordination among the daff and objectives of different government departments presents specia chalenges
because it is not ‘business as usud’. For a coordination effort to be successful, it has to ded with a range of
hierarchicd team and matrix of management syles. Kumar [8] emphasised tha the boundary spanning an inter-
governmenta information system implies a high degree of coordingion and mutud respect among managers,
planning teams and implementation efforts.

5. Complete change in work culture

The respondents have quoted that a complete change in work culture $ dso a critical success factor.  Many civil
servants who want to introduce postive changes redlise that there is a need to transform the way the Malaysian civil
sarvice operates.  The respondents share a common view that there must be a change in the work culture. Presently,
government employees are oriented to focus only on accomplishing the objectives of the departments that they have
been assigned to within the guidelines and procedures that have been laid out by their predecessors.
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In the past, employees work hard to solve problems in isolation and are confined to within their own organisations
only. They did not venture beyond the stage where they could get the cooperation of other departments with
complimentary functions.  If this tradition is changed, each organisation will work towards solving problems within
its jurisdiction and extends its cooperation and support to other departments that are in need of their assistance.
Systems integration relies heavily on this attitude and in fact it is one of the success factors. The whole civil service
should be looked upon as ateam and not asidands of service providing bodies.

The OIS [7], has noted that there is dready a shift in the public sector management. Instead of working in isolation,
the trend is moving towards inte-governmentd management.  The number of inte~agency collaboraions is
increesng and it is anticipated that this emerging trend in management agpproach is a long-term trangition that will
occur over the next decade.

40 DISCUSSION AND CONCLUSION

From Table 1, the results of the survey showed that there are 21 factors considered important enough to contribute to
the success of systems integration implementation in the public sector. To test the hypothesis H1, the success
factas were classfied into technical and non-technical groups. SPSS was then used to compute the mean for each

group and later perform the t-test for paired samples. The results computed are summarised in Table 2.

Table 2: Paired sample test between technica and non-technical success factors of sysemsintegration

implementation
Pair Total Mean Mean of Group Mean Difference T Sig. (2-tailed)
Technicd - (Non-
Technicd)
Technicd 32.0303 3.5589 0.9839 1.105 0.277
Non-Technica 30.9091 2575
The technicd factorsare:

1. Ensure sufficient measures are taken on data confidentiality and security

2. Implementation of electronic government

3. Setting up of an infrastructure such as the multimedia supercorridor

4.  Achieve agreement on data owner ship and access

5.  Open systems concept

6. Theavailability of appropriate toolsto assist in development activities

7. Paperless environment

8. Utilising new system devel opment methodol ogy such as the object-oriented approach

9. Electronic Data Interchange

The NonTechnica Factors are:
1. Support from top management
2. Directive fromtop leadership
3. Appointment of a team that can manage inter-departmental projects
4. Establishinter-departmental coordination
5. Complete change in work culture
6. Outsourcing to overcome the problem of insufficient IT personnel
7. Achieve an agreement on priorities amongst participating organisations
8. Formation of a neutral body that will act as a mediator amongst participating organisations
9.  Vendorsefforts to introduce new hardware and software relevant to systems integration
10. Agreement on project cost sharing amongst participating organisations
11. Complete changein work culture
12. Corporatisation

On the average, technical factors received higher rankings than the non-technical factors group. However, it is not

statistically proven by the ttest that success factors to systems integration implementation are more technical-
oriented than human related factors.
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Greeves [9] reported that the Council of Excellence, USA, did a sudy of 27 inte-governmental projects. The study
concluded thet, where systems integration is concerned, human-rdlated factors overshadow the technica -oriented
factors.  This is smilar to the findings of the study in the Maaysan public sector suggesting that the problem for
systems integration implementation ina developed country is the same as that for adeveloping country.

As for the success factors, the US study reported that the influencing factors are more nontechnica than technicaly
related. Surprisingly, this study derived at a different conclusion. However, the degree of confidenceis very low.
REFERENCES

[1 The Little Oxford Dictionary, 7" Edition, edited by Maurice Waite, Clarendon Press, 1994, p. 332.

2] D. R. Khun, “On the Effective Use of Software Standards in Systems Integration”, in Proceedings of the
First International Conference on Systems Integration, New Jersey, 1990, pp. 455-461.

[3 Internet www Page at URL.: http://www.ecr c.gmu.edu/definition/si_define.html last access date: 25/09/96.

4 Pervan and Klass, The Use and Misuse of Statistical Methods in Information Systems Research, Methods and
Practical Guidelines, edited by Robert Galiers. Blackwell Scientific Publications, 1992, pp. 208-229.

[5] Center for Technology in Government, University of Albany, Internet www Page &t URL :
http: //www.ctg.albany.edu/resour ces/pdfr pwp/iisl.pdf, last access date 3/11/98.

[6] Ahmad Saji Abdul Hamid, Improvements and Development in the Public Service Percetakan Nationd
Berhad, 1992.

[7 Office of Inter-Governmental Solutions 1997, Internet www Pageat URL:
http://policyworks.gov/or g/main/mg/intergov/ChallengingRD/Awar eness.htm, |ast access date: 2/11/98.

8 (OS) Optima Solutions, Internet www Page a URL: http://www.optimalinternet.com last access date
2/12/98.

[9 ICA, Information Sharing Within and Between Governments Study Group Report, ICA 28 October 1997,
International Journal on Information Technology in Government, Internet Web Page URL:
http:/mww.icaogit.gov.au/rel ateddoc/infosharesg.htm, last Access date: 21/11/98.

BIOGRAPHY

Zaitun Abu Bakar obtained her PhD. in Computer Science from the University of Maaya in 1999. Currently, she
is an Associate Professor at the Faculty of Computer Science and Information Technology, University of Malaya
Her research aress include elearning, ecommerce and IT in Government. She has published a number of papers
related to these aress.

69



