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Rowever, were structured in d sequential process beginning with description and
enderstanding, contin wing through the survey und information systems tesign. This in
ten was enhanced through system modelling, which then moved inio g design phage
in which alternative plans were generated and evaluated ofien through predictive ang
prescriplive system maodels {Drummond and French. 2008; Harris and Batty, 1992
Klosterman, 200

The shift from planning as 4 provess of optimising spatial llocation, in terms of
limited efficiency and equity 1o one based on musch MEnve gemeral, broader-baged isopes
of equity, served to increase Perception that the use of GI5 represented the way forward
to better planming IBatty, 1991; Carsjens and Ligtenbers, 2007; Drummaond and French,
2008; Harris and Batey, 1992 Elosterman, 2000}, The computer revolution in mid-
L9%iks began to make IS widely felt in & personal contexd with the development of the
microcompliter. [t cleirly provided advances in raphics enhled Computer mapping
Ly become rouline [ Drummend and French, 2008: K bosterman, 2009,

SErvVIces, 10 resource monagement and conservation, Property and 1oy registers
inereased the need for GIS {Harris and Batty, 1992; Bushion, 19933, Thus, GIS was
develaped in ns simple a form as possible so that it could be adapied (oa wide Yirtety
of basic tagks of plamming activities ang processes and required planning stafl with
strong GIS knowledge and skil),

ASOCID-TECNICAL FRAMEWORK

GIS, which are no only limited by hardware and sotbware but depend largely on how
organisational factors and individual users sccept and utilizse the technology i Eatty,
2005, Drummend and French, 20%; Eason, 1993y & 1993b; Henry-Nickie & al,
2008 Nedovie-Budic, 1997; Reeve and Petch, 1990: yeh, 2005} Organisationa]
factors can play ¢ significant role in the optimization of information technology (se
because they determine how i use the system and the types of tusks performed { Turk,

Therefore, the in vestigation of the socio-technical tactors in which GIS is used i
planning organisations is hasead on how the indivieial characteristics and organ isationa)
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factors interact with the technology and how these velationahips contnbute to both the
practice of technolagy, and to the construction of users and their technalogies, These
relationships are based on five major clements. They are:

i The Organisational Conlexi;

i1} The People;

iii) Change and Instability;

iv] Centralisation and Decentialisation: and

vl The Sute of Computer-based Development

ap  The Organisational Convext

The first sel of element emphasizes the orgenesational context in which GI%
lechnology is implemented. Studies which focus on computer equipment propose that
the nature of the wchnology determines the outcome of the implementation process
{Campbell, 2005; Nedovic-Budic, 1997), This sugpests that the experiences of
planning organisatiens are significantly influenced by the orpanisational context and
dealing= between individual planning staff.  This section examines the contribution
of the arganisational context to the evalution and utilisation of information systems,
particularly G5, in planming organizations. This contexneal factor is subdivided into
two levels; the internal organisational context and the externul environment, Togeiher,
they provide the background againat which computer usage takes place (Medovic-
Brodic, 1997). The external environment include the availability of independent
searces for funding, the authority's population size and individual per capita income
while the internal envirnment include the presence of & professional chiefl executive
i the location of control over cotmputing decisions,

The mternal organisational confext relates to the charactesistics of the planning
organization in which the computer-based system is located. These nclude features
such as the organisational structure, administrative arangements and procedures for
decision-making in general and, specifically, with regard to computing resources. Many
arganisations are sub-divided into many sections (Medovic-Budic, 1997), This means
that the adoption and subsequent implementation of GIS in planning organisations
15 mol simply embedded within one context bur must also ke into account the
individual characteristics of each unil, The diverse range of ervironments in each of
thiz unit iz theretose likely to inhibit the implementation process of GIS in the planning
maganisations, Thiz m turn has implications for the succeading impleméntation and
utilisation of the systems.

The existing administrative arrangements may also hamper the ntroduction of

new technology while the potential of & system, such as GIS, to cnhance accessibility
to information is likely 1o be viewed with suspicion a5 it opens up the decision-making
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process of mdividual units w greater serutiny (Campbell, 2005; Masser and Camphbell,
1991 & 1995 Nedovie-Budic, 1997).  Consequently, each depammental unit may
refuse to atbocate information systems resources to such o project or, o a later stage,
prove unwilling o agree on standords or share dida. Thus, as Nedovie-Budie {1997)
states, there is a need w motvale each déparumental unit for incorporsting G115, with g
recognised gap in organisational performance as the most common molivation behingd
organisational engagement in adoption of moovations

Features of the external environment also miffuence the ulifisation process ol
intormation technology in organisations (Masser and Campbell, 1991 & 1995,
Medovic-Budic, 1997),  Computer manufacturers and suppliers obviously have a
significant role to play, pacticularly m ferms of their research, development and
marketing strategies as well as their posts-sales support and training programmis,
However, a number of agencies can also influence the pace of GIS adoption and the
eflfectiveness of s mplememation. These include other organisations in the =ame
fighl. central governments, professional opinions and, perhaps, even trends 0 socicty,
These clements provide the personal wsl mom general communication channels
through which knowledge of mew developments and opinions as W their value ane
transforred. The skills of staf? may also mftuence the effective wse and implementation
of 4 technology such as GIS,

Conscquently. the mtermal and the exernal environmenis of the planming
organisations provide the background against which the implementation of GIES is
embedded. The detailed noture of the key characteristics: varies between planning
organisations but the undedying concept remains useful.  The emphasis placed on
the influcnce of contexal factors should not, howewer, be assamad o suggest nigid
determinism as these eloments imlernct wath the individunls present withim plimning
organisations, It is noted that these chameteristics are either assocuted with the contex
ar the activities of imdividunl members of plansing stafT in local anhority planning
depirtments. This demonstrates the contribution of the internal and extemal planming
organisational context to the implementation of computer-based information system.
For mstance, it cannot be preswmed that 2 large planning srgamsation is automaticslly
an extensive computer user or thit a small planning organisation has linle experience
o autoation,

B The Peaple

The context of the planning orgamisation and the operation of pofitical processgs in
the planning organisation have a substantial impact on the outeome of comprterisation
However, there is also o need 1o consider the activities and characieristics of the
incividuals, Thus, this section explores the contributions of mdividual plannmg stall
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ta the adoption, mmplementation and utilisation of GIS in planning onganisations,
The activity of individusl planning staff ¢an substantially affect the development
und wtilisation of computer-based systems. 1t is emphasized that individual ‘staff
members within plonning orgamsations have different values and motivations, and
thot computerisation tends to challenge their mterests; threntening some awnd offering
opportunities to others.  This suggests that mdividual planning staff can perform an
important mole in the process of GIS implementation in planning organisations. 1t is
also important that the role played by the planning staf¥ includes the necessary ability,
willingness and awareness o amplement and use GES in the planning organisation,
Furthermare, it is unlikely that the goals of the planning &tafT necessarily comcide with
those of the planning orgamisation i which they work.

In meany instences, key individuals often play an important rele in both the inital
acquisition of new technelogy and the subseguent processes of achieving effective
utilisation {Kraemer and Dedrick, 1997), This means that the purchasing of GIS by the
planning organisations s frequently associated with the awnreness and readiness of the
mdividual users of the planning staff. Consequently, each planning Stafl most possess
thi necessary ability, willingness and intimate knowledge to implement and use GIS
successfully (Masser and Campbell, 1991 & 1995)

Crenerally, the activities of planning officers i using GI5 help 10 encourage
other planning siaff to use (G15. These include their contributions in acquiring CiIS
skills, training and knowledge towards the institutionalisation of’ G15 in planning
orgnnizations. In addition, the awareness and encouragement piven o other planning
staff to use GIS also ploy en important role which con determine whether the
sysiem is actually vsed. These individuals are likely to be members of the senior
management in planning organisations as they are most elosely involved with the
sommmiiiess which are responsible for budgefing although, in certain circumstances, o
middle ranking officer may be able w take the initiative {Campbell, 2005; Masser and
Campbell, 1993). For example, the role played by the Planning Director or the Head
af’ Depariment concerning the dissribution of GIS within the planning organisation is
pivotal in ensuring the effective use of GIS. However, a lack of mutual understanding
between them and computer experts can affect the development of GIS in the planning
organisation.  Failure on this part can lead to wasted and redundant resources of
technology in the plannimg organisation.

Furthermore, the tendency to wtilise information technodogy hus been linked
to personal chamcleristics such as nge. sex, length of time spent in the same job,
educational gualification, membership of professional body and truining or experience
in coampirer-related feld (Kraemer and Dedrick, 19971, Kraemer and Dedrick (1 997)
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state feroes such as computing skills and experiences of working with computer support
the significance and the degree of confidence of the end-users. This suggests that the
suecessful use of GIS 8 associnted with the personal choracteristics of the plunming
stafTin the departments. For esample, the training and experience in computer-related
skill help the planning staff w easily undersiand and use GIS smoothly,

¢} Change and Instabiliny

The third set of element s the empact of change and instabilivy, [ must be noted
that no organisation is static (Camphell, 2005). A highly volatile technical, social or
potitical environment 15 lisble to fmpede the effective development and utilisation of
avomaied systems (Campbell, 1994, Campbell and Masser, 1995) This means thit
the degree of mstability present within o planning organisation as well as the level of
change m the externat environment have an important influenee on the implementation
and adeption of GIS. Changes in the organisational structure und consequent shifts in
the paths of information fow are therefore fundamental discuptions in the funetioning
of the organisation and are justifiably inerpreted as threats to the organisation itsell
(Carmpiocil and Masses, 1995)

Changes in position within on organisation cause changes in the halonee of power
among units {Compbell, 19945, This view shows that the position held by planning
directors and heads of planning depanments which keep changing over the years could
alffeet the process of implementing and wiihsmg GES m planning orsmmsations, The
desision by ihem o iniroduce echnology or modify an existing system is wsually
prompied by some changes in the organisational context. Therefore, the redistribation
of, and seeess o, information throwgh e totreduction of an sutemaied infoemation
svatem can &lso lepd o the redisrribution of power and influence (Campbell,
[94: Campbell and Masser. 1995), Conseguently, the impact of instability on the
irplementation and ¢ of GIS in plinning organizations appears to be complex,

Instability 15 a critical Gogtor in wadestanding difficulics Taced by arganisations
(Campbell, 1994 Campbell-and Masser, 1995, Masser and Campbell, 194}, This
suggests that the implementation of GIS in planning orgamisations s nol designed once
andd Tor all. This is due w0 changing circumstances such a= alterndicons 1o the format for
statutory returns which require modifications to be made (Camphell, 1994, Masser and
Campbell, 194}, Therelore, the smplementation and wtilisation of G5 in planming
organizations is-an ad hoc and incremental process with amendments to existing
systerns 0 the organisation, Compuler-based systems prosper in stable conditions
where there i3 a stendy Row of réseurces Lo mainiain routinge procedunzs I;l.'_‘nmphi.-ll,
L9544}
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Moreaver, the development nd subsequent maintenance of systems are also likely
to be affected by modifiations to, for instance, an organisation’s intermal struchure
of the resignation of key personnel (Campbell, 1994, Masses, 1998), The Intter 10
particular can have & very profound impact as new working relationships have to be
developed while considerable experience and knowledge may be lost. All organisations
face 0 measure of instability bul, in certain instances, the degroe of volatility is such
as 1o either inhibit resources being made available for the inmoduction of technology
or to disrupe the implementation and wtilisation of an existing system {Mnsser and
Camgpbell, 1991 & 1995), This suggests that change is not just limited (o the nature of
the available technology but is an inherent part of the context in which the activities of
the creanisations are embedded,

i) Centraiivation and Decentralisation

The fourth set of element is centralisation and decentralisation of computer-based
mformation systems in ormnisations, According to Kraemer and Dedrick (1997,
the centralisation und decentralisation of computer-based information systems in
organisations are important in order (o encourage end-users 0 adopt information
wechnology, They add that the intreduction of personal computers (PC) amd ¢lieni-
server computing based on standard software packages has encouraged the argument
for decentralised computing. Although the size and cost of mainframe computers argue
for cemtralisation of the computing function, PC technologies make it feasible to break
that function fto smaller departmental units. This suggests that the decentralisation
of GIS in planning crgenisations is undersaken by putling the GIS package under the
direet eontrol of end-users (planning stafl}. The end-users are responsible for helping
planning erganisations to taitor GIS according s deparimental necds and ofjectives.

i the other hand, the centralisation of GIS in planning organisations 15 belweved
to increase the cconomics of scale in procurement, enhance data sharing within
the planning organisstions and ease the abilities of the Planning Director and Head
of Department to puide computing toward department wide-goals. The case for
centralisation has been based on notions of efficiency i the information systems
function itself mther than on enhancing the end-users” access to and control aver
information technelomy {Krasemer and Dedrick, 1997).

However, despite the mend woward decentralisation, most organisations continue
to have a central computing unit and. In recent years, the trend seems 1o be swingmyg
back toward centralisation as a way to obtain some control over the proliferation of
often incompatible end-user technologies n organisations. Whether computing is
centralised or decentralised, this is indeed s critical issue. Some argue that centralisation
of managerial control rather than Facilitics and services 1s the key factor, However, itis
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frequently the case that control follows the location of facilities and services That is,
the terdency is For managerial control 1o be centralised when facilities and services are
centralised and become decentralised when facilities and services are decentrulized.
These views suggest that there are instances involving a mis of centralisation and
decentralisation of utilisation of welnology such as GIS in organisations; for example,
centralising the unit of GIS for ecach department bt decentralising the facilities and
RETVICes,

An organisation that wishes o decentralise can implement information Eyslems
that provide necessary information to lower-level officers and permit Lo M anage el
W communicate with those officers.  However, in organisations where hoth are
centralised, computing is likely w be ssed hy senior officers in order to substilule
technoloy for middle management functions, such as information processing
commumication. On the other hamnd, In organisations where both are decentralised,
computing 15 likely to be used by middle officers in order to enhance their values to
the sensor management and increase, or al least, retain their numbers. These scenarios
fightight the appropriateness of the concept of technical determinism which gssumes
that the theoretical copabilitics of technology will he achieved in practice, These
sigzest that the resubt of computerisation reflect the underlying ims of the senior staft,
Therefive, the introduction of sutomated systems produces, for example, centrlised
decision-making on its own.

gl The Srate of Compater-hased Development

The final set of element is the state of computer-based development inoreanisations,
Itis clear that the key determinant of erzanisations in the implementation and utilistion
of subsequent technology, such as GIS, involves the akility of organisations to gailor
mformation technology sccording to their necds and charscteristics, Kraemer ef al.,
{ 1995} arpue that computing can be characterised by various stites of development and
these states determine the effectiveness of computing within the organisations. Three
pure states are identified, namely skill, service, and control while the fourth consists of
A mixed state.

I the skill state, information system management controls computerisation and
applies computing resources to technical interesss {Kremer and Dedrick, 1997), In the
service state, the departmental management controls computing, and the dperational
interests of the depariment are served. In the control state, the senior management
controls the computerization, and its broad managerial interests are served. A mixed
Slille exists in the absence of any of the three pure states, That is, the mixed ssate
encompasses any sel ol conditions in which the level of control and the level of
interests served do not directly correspond.
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These perspectives suggest that the implementation and utilisation of GIS in the
planning oreanisations are based on three states as identified above, They focus on the
management action, whether direct or indirect, as the controllable drver of computer-
hased implementation and utilisation. |1 also peemits the identihication of the cumrent
state of GIS in planning organisations a5 well as the prediction of fuure trajectory of
computing. Moreover, it shows how the trajectory of computing is governed by the
management action of the planning organisations.

METHODOLOGY

This paper employs a case study method eliciting data which inchades a questionnaire
survey and a semi-stroctured interview. A case study approach his been selected in
order to obtain the depth of study required to investigate the complex and interrelated
institulionalisation processes underlying the use of GIS at the DUP wnd the MPD,
KLCH. The DUP and the MPD of the K LCH had been chosen on the bisis of statutory
responsibilities, active invalvement with the development of GIS in the development
control and the support and willingness given to facilitate the study.

al A Case Study Approach

A case study approach was emploved a3 one of the stages of collecting data. It
provides the most appropriate basis for exploring the complex processes inflyencing
the utilisadon of information wechnology in organisations (Khalfan, 2004). This
approach refers to an in-depth study or investigation of i contemporary phenomenan
using multiple sources of evidence within its real-life context (Khalfan, 2004; Yin,
1994). A case gudy approach is the most appropeiate approach (o exploratory and
explanatory research since it is able to capture a greater depth and breadih of detail
on the subject’s activity, 1t helps to construct validity which will be esmablished by
triangulation, chain of evidence and formal review by the interviewees foor werifcation
Il has been suggested by researchers within the G15 community thal a case study
approach is appropriate for rescarching a range of GES mplementation, utilisation, and
diffusion issues {Budic and Godschalk, 1993; Onsrud e af., 1992; Onsrud e of., 15993).
The issues include identifying the forms of decision-making which have utilised GIS,
identifying factors and processes leading to rejections of previously embraced GIS,
and identifying organisational and societal consequences of GIS.

by Questionnaire Survey

A stratified mndem sampling technique was adopted in selecting the sample in
order o represent the planning staff that have used GIS or are learming fo use GIS,
For this purpose, the planning staff from the DUP and the MPD. KLCH was stratitied

Rieforved Aitiole MIPPL 0209 71 £ i by TP



Al Bovim bbb’ Moo il Ml
Tohwr Baco- P ol X ncaory doy 0 Ll o T35 ot ks oo Depsifnsan af she Sy L £ il

they still wish to amend GIS training and courses in erder to updute their knowledge an
Gi5.

The wnalyses indicates that most of the phinning staffs need af least | 10 & months
to chunge from manual to the use of GIS, This shows thit changing from the manual
method 16 computer-based systems required more time for staifin order (0 understand
GIS before it can be used for planning sctivities, The important role highlighted here
is the way the planning departmens and officers have enconzed the salf o wse GIS,
The continuous GIS training and courses prowided have been identified a5 important
steps for helping stall in using GIS. 1o addition, based on the perceptions by the
respondents, mostof them (88.2%) agreed that the use of GIS in planning activities has
changed the nature of their jobs compared (o befare they sturted using GIS. There are
ner fonger drafiing bowrds, scale rulers, sets of water colour and technical pencils used
in the planning processes and nctivities, Evervthing s now based on the commuands an
COMNPUlEr Sereens,

The annlysis shows nine purposes for using GIS in relation 1o planning processes
and activities. Dut ol that, three purposes hive indicated 3 high perceniage; four
purposes have o modergte percentage; and bwio purposes Bave a low purceniage
(Table 1). The results mdicate that, for beth the MPD and the DUP. GIS is mainly
used for Keying-in data (MPD=04.4%; DUP=8| 04, retrieving data {MPD=93 0%
DUP-80.7%), plans priming (MPDR=T2 (1% DUP-67.5%) and reports printing
(MPD=17.2%:; DUP=54.2%), Since GIS has only been introduced for less than 10
vears, which is considered relatively new, it is seill at the carly stage of implementation
which is stll locked mnto the daty capture phisses. This finding is also similar to those
by other researchers who sugsest that the main purpose for using GIS in the early stage
15 e Tor keying-in and retrieving the dara digitnlly {Mageer, 2002 & 2001 Shepherd,
1991; Yeh, 1995}, For hoth departments. data is still in hardeapy, thus, a lol of effon i=
chanselled towards keying-in data. For the MPD, keying-in data is imponant in order
to develop plans while for the DUP it is for the purpose ol planning applications. The
result indicates that G1S s also highly ulilised for presentution pirposes (MPD=04 409,
DUP= 73.5%) because of the need o see the immediate visible impact of wsing GI1S
during the plinning commiliee meeting. This also explaing the need to IMPress upon
the top management on GIS implementation at planning departments.  This finding
correlates with a view by Gill et al, (1999} which mentioned thai G5 provide an
important and uselul frst stage datz handling end presentation within problem-solving
processes,
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Table 1t The purposes of using GI5 according to departments

Purposes Department (Percentage)

MPD (N=Ti) DL (WN=H3)

Kev-in dita b {94.4) 65 (31.9)
Belrmeve data 65 {9300 6T (B.T)
Frang plins 50729 56 {67.3)
Process applications 3022 6 (72,3}
Analvsis 58(82.0) 16 (55.4)
Prepare and peing reports b i | 45 (54.2)
Fresantations Gb (5.4 6l [T3.5)
G5 muodels 45 (64.4) 38 (45.8)
Systam management 3347 35742.2)

The independent-samples 1-test i conducted to compare 1he mean differences for
wiing GIS between the MPD and the DUP. Nine purposes for using GIS have begn
tested, Five purposes showed significant differences. They are keving-in data {1=3,247,
0001 Y, retrieving data (=2607, p=0L010Y, printing plans (=4.265, p=(.000),
prepanng and printing reports (=2.828, p=0.0035); and conducting presenmations
(=2.674, p={.008) (Table Z).

Rafmoroat Articla; MIP-PALT GEGE 21 O IR by MR



Riloaded Revowi Mol Mliainedn ff Fioh Sohor
Tiar Koo g s Siawrir e b v g Gl o U P Doprartivertn ke Kavade Lvogoer Cige Hall

Table 2: Mean differences of the purposces of using GIS

secording fe departments

Purposes Departments N Mean 1 df  p

Key-in datu rAPL it 436 3247 151 .M
BLUp H3 ER S

Retrieve data mIPLS Lt 429  aol? 151 Doin
nLp A3 395

Print plons ML Lt 4.3% 4265 [531 ddn
DUP 83 381

Process applications i T 370 306 151 07532
P B3 375

Ansiveis MPTH 0 383 1958 151 0052
Bup 53 365

Prepare and print reporis rAIE 0 4,00 ZE2R 151 0005
[3LIF 23 ER|

Presentations BAP T 3% ZaY4 151 0408
LIp B 3.8

0215 models AP 0 Jeh 0ROG 151 0570
e =3 344

Syslem management MAP S T A3% DE3 151 0434
BLIP A3 3.37

The results indicate that the mean differences of keyving-in data, retricving data,
printing plans, preparing snd prnting reports and conductmg presentations al the MPD
are higher than the DUP. This shows that the visibility use of GIS a0 the MPD iz
impartzan inorder to see the impact for the development and preparing plan processes,
Thus, this helps management officers at the decigion-making stages as it will support
the monitoring processes. There are eight benefits agreesd upon by respondents on the
w=e of Gi1% ( Table ),

The results indicate that the use of GIS 15 mainly for mproving datis management
(MPD=ET. 1% DUP=83,2%), such & progessing planming applications as well as
storing and collecting fand-related information. This result i in line with findings in
previows studies which have discussed the benefis of using GIS in daa management
CAlerkawi, 20005, Batiy, 2005, Klostermann, 2000, Yeh, 1997 & 2005), Af the MPL
and the DUP, if the planning stafl used the manual method for data stonng, they hsve
rex keep the hardeopy dom, such as plans ard dreawings, in the stare using the manual
filing system, Whencver there are new applications, the planning staffs need 1o refer
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to these deawings, 17 there are amendrrents, the planning staffs have 1o update them
manually. Sometimes, certain hardcopy drawings might go missing, Thus, with the
use of commpuler-based system, the planning staffs at the MPD and the DUP only need
1o keep the data in a database. The datnbose is also accessible 1o all staff which in wm
helps them to access the same mformation, Similarly, it helps the planning staff to
manage the database effectively compared to the manual filing methad,

Tahle 3: Benefits of using GI15

Benefts Sl fE)
' MPD (N=70) DUF (N=83}
Improved data management 61 (87.1) 6 (83,2}
Improved data sharng 6l (B5.7) 63 (75.9)
Time =rving 590843 6l (73.5)
Data standarchzation and centealisation 38 (82.8) S8 (B0}
Increased produsctivity 549 (B4.3) 55 (66.2)
Ease of use 3T (B1.4) 51 (al.4)
Improved decision-making FL{72.8) 54 (65.00

Less workload Fr{74:2) 50 (60.2)

The independent-samples 1-test is conducted 1o compare the mean differences n
the hencfits of using GI5 between the MPD and the DU (Table 4). Based on the
independent 1-test, there are mean differences of the benefits of using GIS between
the two planning departments at o significant level of p=0.03. The study identifies
gix henefits which differentinte the two depantments. They are improved data
sharing (t=2.146, p=0.033), time saving (=2.493, p=0.014), daia standardisation and
cetitralisation (t=2.743, p=0.007), increased productivity (=3.320, p=0.001), ease of
use (1=3.478, p=0.014) and improve decision-making (1=2.303, p=0.023),

The results show that the highest mean differences between the MPD (M=4.10)
and the DU {M=3 82} is time saving (=2.493, p=0.014), This corresponds o findings
from other researchers that GIS5 15 & useful 1ol for reducing time taken for processing
planning applications, development controls, plans and reports printings and assisting
in the planning decisions {Batty, 2005; Camphbell, 200%; Comber ¢t al., 2008, Carsjens
and Ligtenberg, 2007; Fedeski and Gwilliam, 2007; Klosterman, 2009; Yeh, 1991,
2005}
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Table 4: Mcan differences of the benefits of using GIS
between plunning deparimenis

Vauriahle Department N Mean 5D i daf  p
Impeoved data hA T 0 401 0S5TT 0973 O[5 (332
management Dup 93 390 0090
Improved data M PL 401 AR 2046 151 0033
sharmg Dup B3 1377 0.73%

Time saving MPEY JOo 400 hhdi 2495 5] 00]4
B HE O LRI (735

[t standardisation MPD 3189 [A25 2743 |51 G.ph7

andd centralisation DU BI 166 DD

Inereased productivity WP Yo 407 0621 35200 151 0K
[P B3 360 0714

Euse of use WP T 3% D669  Z478 151 0uDid
DLp Bl 345 0.BI3

Improved decision- mAPLy W O3EY De49 2305 151 (023

making BLP B3 363 0728

Less work load MPD T 383 040 LLREY 151 0065
TP B3 358 (843

Drespite the widesprend availability of GIS in the local povernment, there is
evidence that the potential of GI1S as a planning ool is not being exploited.  The
findings of the survey have raised important issues conceming the problems in wsing
GTS in the MPD and the DUP. Results indicate that more than hall of the respondents
from the MPD (60%) and the DUP {69,9%) have experienced problems in operating
GI1S (Table 5.

Table 5: Problems in operating (15

Departments Problems in operating Totul Percentage
GIS '

MNP e 42 .}
iy 28 i ih

Tatal T TR}

DLUP Yex 58 %
No 25 3.1

Tatal B3 1000

o0 by TP H4 Botir vt Armiete. MIEPLerarag
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When asked about the nsture of the problems. the respondents imdicated three
problems normally experienced while wsing GIS which i turn hampered the use of
vomputer-based system. They are database problems (MPD=62.8%:; DUP= 61.4%3,
dota updating problems (MPD=38.5%,; DUP=68.7%) and lack of IT/GIS skills
(MAPD=T1.5%; DUIP=59_1%}, (Table &).

Table 5: Problems in operating GIS

: _ Department (%)

o e MPD(TH)  DUP(3)
Dratabase 44 (62 K) 514614
Diatn updating 41 {58.5) ST {68.7)
Lack of IT/GIS skills 50(71.5) 40(50.1)

When the respondents were ssked about the problems related to the lack of IT/GIS
skills, they indicated thit GIS i3 nod ensy W0 onderstand, difficultes with 1T language
a5 well as (15 commands and terminologies. As Yeh (1991 & 2005) predicted, lack of
tratning and understanchng of GIS potentials seem lkely to impede the mawration of
GIS applications. This also explaing why the planning staff sull needs (o acquire more
trarming oa CilS in ordér o gain the appropriate skills in operating G15 a1 the advanced
level. Oher than needing advanced skills i GIS, the staff also needs to learn about
the nature of computer-based sysiem,

B Perceprions of GIS Management

The 16 mensgement officers interviewed include three planning directors (PO,
pwor depiety directors (PDNYY, four sentor town planning officers {3TP), and séven
plunning afficers (PO) from the planning departments and agencies. Each respondent
was given a code according to their position, For example PO represents respondent
number 1 of the three planning directors interviewed. The resultz and analysis of the
mtamagement sfficers suggest that the uses of GIS are dependant on the organisational
and individeal characteristics of planning depariments, Organisational factors
are shown to have a significant influence on the patre of the information systems
developed, while individual characteristics and the relatonship between GIS and vsers
are found to be more imponant aspects.

iy Faetors That Encourage the Use of GIS fn the DUP

The management officers agreed that GIS plays o major role in planning processes,
They suggested that GIS is the dghit 1ol for urhan planning activities such as storing
datn, keying-in data, retrieving data, sharing data and processing planning applications,
A Planning Direcior (PI2)Y states:

Rererd Artile: WIPSPALT LR 51 0 200 ey TP
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“Towri prlerring B profession or wative af ok £x aendti=diciplingey
et ivinyy I s o o specialived job Hie engiveoring. T cof® P ol o
Panming. vou fuve fo accommoate ofl discipdines in ovder fo obiain
P ealresadte. So, we offen meed to refer o offer agencies just i
core ckitf Witk o decision ov e fo aulvise somebody. We need oo
Frow other opencies, and hat iy wilere we bocome dependend an offeer
epevectes "technoloagy I orher apencioy are living IT wae need Jo eve
fechmolopy (GIS) afva, offerwise we connod ofitain the dudor (fram
ewlrer agemcios), " — P2

P2 further comments abaul the need of G115 in planning activities;

U Borvieally By g gteead mrove froms the wavs of doing fobs mansally
o the dipital appreaches. o vou beow that.J do ol bove o pes
peder .|:.|'|:'|'.|1E|'.'¢....rrq"u:'q';.'r.-.'.:-.'lwﬂr fnc e Beviefils ol ol techimadogr._.
we are wow fa e ITera o i 05 mof o question of to conaider or not
fo eorsteder., 0 i fest o natnred slep feonr preparing plans sanally
witl Phe Jateocliection af compirer, o vou edvlonly eplode ol
technology. Cand von expdoit the rechnodosy of 1T = P02

This therefore shows that the imporance of using computer-based system in
handling planmang waorks,  As e local govermment moves Wward an electronic-
government {e-government) approach, there is o need for planning deparnments fo
utilise technology such 0z GIS m their practices, It belps the government o have good
povernance over lecal authorities, According to PD2;

"B owe have fo keep ofveast with the variows techalagics where
we repridre el e e ol o ol Bawedd deeter, Seand-Tensend
i) el we dlefiirely aeed I o onr aiscssmien of prodenis;
wo pecdd fapograpdn data, we meed B e aaministantioe pareere,
eaacfeevhrad oleefer, v meeed Nae aerial ||'.|.Fi'|'.il.f-l..|. i we need ot this dalo. 5o,
we wreed fo appdy and expdedl the bewefits of the teclmodone (68
- PIAL,

The management officers believed that maral support obtained from the
management level is a very important aspect that influences the wtilisation of GIS
in planning deparimenis. The use of technoloay 15 strongly influersed by osers”
understandings of the propertics and functioaality of"a rechnology (Orlikowkesi, 2000;
Orhikowesky et . 1995) This view has been strongly supporied by the encouragemend
and support from afficers witlen the departments, When questioned wheother the mayvor
supports the application of GIS at the DUP, a Deputy Dircetior from the department
mide a similar comment;

C 2000 iy 4 ah Feferevd dvaivke: MIP-FM 0700
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Ttk divectar shovws ws the besefiny of GIS for our plarsing
aetieifies. ™ ~ PDL,

Ancther senior town planning officer (STP2) mude & similar comment:
“ MW hove support frory e top-rranagement to wse GIE " - 5TP2,

According io STPZ (a Sentor Town Planning Officer), the supports that they had
receivid are mainly from the planning director and the mayvor, He adds that their
Planming Director is aware of the importance of GES for the planning works, especially
in plan making, Mepnwhile, the Mayor s pware of the use of GIS in order o help the
government o have gopd governance over Iocal autherities,

In terms of budget and financial support, the management officers of the DUP
indicate that there have heen no financial constrants for planning depariments a1 the
KLCH. The financial aspects include parchasing the hardware and GIS sofrware and
sending planning staff to attend GI5 iraining and courses.

i Percdived Renefits of Using GIS

This section identifies the opinions of the management officers on the peregived
benefits of using GIS in plasning departments,  With more than ten vears in
implementing and adopting GGIS in the planning departments, the staff ar the DUF,
BLCH can eventmally s2e the benefits of GI5. All the mangzement officers imidicated
six main benefits of using G15 inthe planning departments. They are time saving, case
of use, using G5 i decision-making processes, improved date management, improved
dafa shaving and data standardisation and ceniralisation. The results presented here
are m line with results of the questionnaire survey discussed above and studies by
rescarchers on this subject (Alterkaws, 2005, Batty, 2005, Klostermann, 208015 Yeh,
19971 & 20037,

ARl the management officers agreed that GIS has helped them o zave time in
processing planning applications, preparing and ponting maps and plans, producing
reports, colouning plans and checking plans. A Flanning Director (PD) certainly
agread that G185 has helped planning staff to save time, for example, on the use of GIS
o print plans. According to POV

" el fieeiely I (OIS will sonee Ml = PTOIL

PD2, a Planning Director, made a similar comment which specifically mentions
that 315 has helped the planning staff i processing planning applications, He adds
that, with the use of GIS, it con save tme and speed up the process of plannmg
applications, PO states:

Refwrmeed drnivie: WIP-FRS 0208 #7 2040y o
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VL fERARER I e o applicaiton . sovve fime, "~ PO,

Another Flanning Director (PD3 1 also made a comment which supports PD2. PD3
certainly agreed that the use of GIS in planning setivities, such as plan checking and
calouring plans, 15 fastes than the dealling method. According to PD3:

it Ly defivirely fasror tas maneed, " =PI3

Oicher tiean GIS as a planning tool, most ol the management o Meers agreed that Gls
his assisted planning decision-making processes heeause of the quality of GIS data it
is accurate, useful, complere, reliahle and currént. Up-to-date and reliable information
are meeded by planners in the processes of making decisions as well as for policy
plannmgs and plin implementations {Masser, 20001 The use of wpdated and cureem
informsation allows automatic linking between statistical and mappaing information
{AlAnkary, 1991 Alterkawi, 2005). These processes allow large quantitics of data fo
b processed guickly and combined i many ways, According to PO

“OTE Ay fowed thal comtribiides oo decinion plaeeine procosyes ” -
P,

Anodher Planning Director (PD2) and Senior Town Planming Cificer (STP3} made
siemilar coimmenia:
“UIN is the wdeal fon! To assint dectsion-roking "~ STP & PD2

P2 further explains how GIES supporis decision-making in plannimg processes:

W peved G ta iddentify the development and comservanion ey,
we whedl & FOTSE to ardferstoend ovnd o opd et aveay theae are
prowne te disasters and all the areas affecied that fove rexaliod i
aixeesters ol 1 s ofpvieed LTI e _,I'i:.r.r 8 OErIT develapie s s
encioached conzervation arear, We alweans zone e ey, and we
wild know whether o certain developrent fues everodeded Inve wover
cafolurents area, for oxample, which Iy nof fdead for developmene "
-~ PR

In many respect, datm are erucial resources and are very expensive to collect, store
and manipulate becsuse large volumes are normally reguired in solving substantive
reographical problems. The use of GIS helps to improve data monagement. According
oy POVE:

"We ave dealing with o large voliime of date, and Heis situation can
e fmproved by wxing GIS fo handle the procesing and muncgement
erf chetar, " — PII2,
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This response emphasizes the management of digital data through the use of GIS. A
Deputy Planning Directer (PDE ) also made similar comments but highlighted the
contritution of the system in avoiding the repetition of data:

“We con easily updare the dato ang devecr any wew Infoemation

of cortinn ooy, o, GIS hlps wx fo averd o repetiteon of data, ™

~ P,

All the management officers agreed that data sharing has always been a major
reason for the development of GIS and if 15 goining impodance every day. This is toee
inn the context of GES for it has heen easy v share data within the planning departments
due to GIS, The importance of data sharing which improve interactions between the
public and the government has been supported by researchers on this subject sand has
been dizcussed by Huxhobd and Levinsohn { 15995) and Medovic-Budic and Godschalk
(1996), As exploined by Masser (2000% by using GIS, it s technically possible o
integrate large quantities of data collected by different people for different purposes, A
Planning Director (PD2).and a Deputy Flanning Director (PDD ) supported the views
of G5 as mainly Tor data sharing:

“The henefit of digital technodopy (G5 i fowe pfarning 15 rainly
Sfor the sharing ofdara, "~ PDE,
FREN, rive henefit Is eagy o shave dare ' = PRDIL

[n planning activities, all data should comply with the zame standacd and follow
systematically the same process for all planning applications, According 1o Yeh {1991 ),
dhata and maps need 10 be standordised and contealized if the dafa are 1o be shared withn
the planning depariments and with other depariments at the same local authosity,

A Planming Divector (PR3} commented that standard data means the planning staff
uses the same base map so, there should be no question whether the information could
be inaccurate or falze, Ancther Planning Directos (PO2) made simifar comments:
that standard data means the standardisation of the database structure; thus, when the
planning staff would like to carry out analysis, they know where to retrieve the data,
In wiew of the planning application processing, PR siated that the data must be
standardised and ceniralized m order to make the process run smoosthly. A Planning
Crificer (PO3) also made & similar comment which emphasizes the impogtance of data
stendardisation and centralisation in planning departments which can help planning
stafT to retrieve and wse the date casshy, According to [NO3;

“The standardisation and centralizanon of he dafa wowld relp
pleing staff o eqvily retrieve and use the dara. ™~ FO3,

Refirved drsicle: MUP-EAL QL0 ®O A 2000 By Al
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i} Perceived Profdems of Using GIN

Althopgh GIS can be beneficial, itz implementation can also bring  about
problems, The management officers indicated that the perceived problems of using
G5 in planoing depariments are shaped by live ongoing ssues. There are the level of
G5 adoption, staffing/personnel issues, cquipment and data issues, FTAGIS skills, and
workload and Hrancial rewards Tor GIs skills,

Most of the manegement officers indicated thet the plonning staft, ecspecially the
technicinns ond the dravghizmen, has feeed problems i understanding GIS commuondds
because all commands are in English and that i is dilficuli to undersuind the 1T
commands becuuse they are new fothem. According io Yeh (E9 ) a low evel of GIS
understanding is ong of the impediments m using GIS for planning onzanisations, A
Planning Dircctor ( PI2Y from the Federal Depantment of Town and Country Planning
(FDOTCF made a comment when asked about the dilficulties faced i using G5,
PO agreed that GIS is difficolt (o onderstand and it is challenging for the planning
stafT, especially the technicins and the drovphtsmen, oowse GES. He suppested that
ihese proups of stall need e be goided by the planming oMicers i osder fo ensore thi
undersiand ing of the [TAGTS langunee piod cormimands;

"t i compley lo wderstone ned an ek swbiegd, The moee
cohplivared the Feol. S more poweifil e ool the movd complex I
hecomes, " -~ PD2,

The management officers indicated at the beginming of the GIS implementation
that there were some planning stails who relused 1o chonge Trom manunl o compliter-
based systems applications (G15). According to PIMOT:

“Expecially for senior technical stafl with meve thae 15 veaes
1I."|'J|"|l;:|'.l':|‘_i:' EXNTHT T Wl s i rﬂ,l'ﬁc.'ér.l'.' Ih:.-.l' e Sir e e
fechmology "~ PR,

The above responses highlight that the senior technical stafl’ of the DUP, KLCH
refused o use GIS. Accordmg 1o PO, these semor techmical stof T prefermed 1o use
the manual technigue as their planning tool beeause they were more familiar with
the drafting hoards and the use of techmical pens.  Another Depaty Planning Director
(PR emphasized the same view:

“They (planning stalll have @ slovw momenion o chorge. They pefer
e gewe the mormeerl method, The drawing bogrd mevd e fochniond pren
are very Daportant 1o Mese - PO,

In terms of staffing issues, the management officers indicated e aspects of

GIS wtibization in planning depariments. They include a lack of wechnicnl specialisis,
a lack of experience, and scope of work, A lack of technical specialists is an important

L=l o Hoferoed drtkode: WIP-P WD TR
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issug in the use of GIS in planning department, A response by the Deputy Planning
Director (PRDT) made comments focusing on the number of staff involved in GIS
Aveordmg to him, the department lacked stalf who could eoncentrate on managing and
maintaining the domabase. He states:

“He have oy a seall puprber af stalfs that ore fnveldved i GIE

- DR,

Some of the management officers indicated that the scope of work snd the
mvolvemsent of planning staff with management tasks and administrative works were
aksor the reasons for the slow utilisation process of GIS in the planning depariment, A
Senior Town Planning Crficer {STP4) mentioned that senior staffwith 20 vears of using
drawing boards had given many reasons for refraining from using GIS. According o
STP4, these senior stalf always said that they have regular jobs (using manuval), and
provided reasons such as =1 cannot™, and <1 do not hove time™. As Deputy Planning
Directar (PDD] ) comments:

“Ar ane prvdas, somre af the plameing shagfl faok GIS for provsed and,
because of thiz, they coufd not fally concentrute on adopting ond
wning GIS '~ PRI,

Some of the manogement officers indicated that data must be updated and the data
needs 1o be continually updated. Any data which is echnically mose thon one year old
i ponsidered old (PD2} and obsolete | PR, Other thin data updating problems, there
are also responses related to dutabase problems, A Plamming Director {PD2) Breused
on the standardisation of the database which in tum comesponds w findings by Bamy
(2005), Campbel| {2005} and Yeh (19%] & 2005), They state that the standardisation
of the database i iunportant in order to share the data within the plansing deperiment
andl with other depaniments at the same local authority. According to PD2;

“The existing dotabase ix mor standardiied and mor wniferm in
sruche ™ o~ P2,

A Deputy Manning Derector (PDD) made commens aboul the importance
ol database preparstion which could help plonning steff to understand and use the
database, According o PO
“For e, prepirimg the datgbose &5 o challenge and also peeparimg
fow fo use the database &5 also another chollenge, ™ - PDDL.

some of the management officers indicated thar one distinctive aspect to

proclaiming knowledge of GIS is that it will lead to exira work. A Deputy Planning
Dhrector {(PDO1) and a Planning Offcer (FOS) state:

Refereeed Artivke: MAP-M4L £ 00 aj O XN by AP
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“Enme of them (plannimg sraffy nont Faw feoise GIES by refiise fo
pechlicize s fowd fin e of oddded workfoad. Thiv is desprite the
St vhar severad senioe plarning stedT earve avtended of Teast ome GLS
ceprse an o il fo done e !r:'l:'.ll.'.l:lr.l.l'r..-il.:'-'. Far tem fplouening .'|'I'-|'J.'|[|r.|'.
rie fechinodory egirales grearer worklood " - PDDIL

“Thev (pforning staff) simpdy reficved fo st thart they ooty b
dren dev teve GUS . they thosefi thet it will frgen them, more word to
ifer mned B worekfoveed vl increase, =~ POS

EVALUATION OF GIS AND SOCIHO-TECHNICAL RELATIONSHIPS

The role of seciv-lechnical relationships in the use of GIS medintes between
organisational contexts and the individual processes of wnilisauon o produce particular
consequences of technology, As suggested by Harvey and Chrisman [ 1998], the
implementation and wilisation of GIS nvolve net only people but the organisations
where (il5 has been installed. These resulls support the notion of emergent cansality
and the importanee of process in enderstanding the social consequences o technilogy
Technolomical utilisation is not solely a fechnical change; it s a social change alfecting
the behuviours

The overnll chorncteristics of compuler-based systems and the approach to
information masgement adopted @l the MPD and the DUP of the KLCH show that
bath departmenis have made considerable investments in equipments and persoanel,
including stafl with computing and GIS skills.  The analyses of the planning
departiments in the KLUH indicate that the extent of the funding obtaingd in the overall
pppreach to informition management ind the components of G5 have been influenced
by the planning stafl and plarming officers within the depanments. With over 8R4
of the Kuala Lumpur city data having a locstional basls, OIS can play a vital role
i their functioning and make the KLCH mose efficient and effective in operafions,
management, policy implementations, decision-makings, and public services. These
pspects comelete views by Bermhardsen (2003), Campbsell (2003) Cll e cif 18,
Croemen and Vonmurs {200 09 and Obermeyer (19595 ) on the efTectve Tuetions of G5
in oreanisations. The availability of more powerful computer technology in the lote
19905 i the KLCH coincided with the increased interest of planming siadl in G115 and
itz intensified diffusion,

The relationship between individunl planning staf T and GI5S suggests that all
socio-technicul relationships are products of both osers-and technology. The planning
stnfT 15 obbe to imterpret the software while G15 is able w display functionality, These
relationships sugeest o more subtle analvsis of the ways in which users and GIS are
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distributed. It appears that the interactions with GIS and the mediating position of
15 seemn such a potent one. This is because, although the planning departments are
implicit in the funetionality of GIS, it is so dispersed that the technology hecomes
the central focus of activity. As it generates prisducts such as complex overlays and
paperwork, which will not have been possible without it, GIS emerges as an agent, unid
the technolegy becomes more animated than the individual human agents assucialed
with it { Lilley, 1999).

The findings indicate that all planning staff as the MPD and the DUP view GIS
as & means o accomplish tasks mare quickly and easily, improve data masagement,
improve dats sharing, standordise and centralise data, save time, increase productivity
effectiveness, improve decision-makings, reduce workloads, improve job performances
and derive personal benefits in terms of improved professional performinces and
prestige.  The findings show that users” satisfaction is somewhat different for direct
and indirect GIS users. Indirect users are those who make wse of the technelogy by
relying on other members in the department. For direct GIS users, ease of use, time
siving, exploitation of technelogy, data sharing, data management, improyved decizion-
makings, trainings and documentations are all important for achieving satisfaction. As
suggested by Nedovie-Budic (1999) and Gill ez af., (1999), repardless of the type of
GIS use, quality, timeliness, accuraey, format, reliability, and completeness of the GIS
products are of central concem in evaluating user satisfaction.

The resulis revenl that time saving s one of the benefits of using GI5 in the MPD
and the DUP. Apart from specding-up the processes of keying-in data, retrieving
data and storing data, the use of G1S helps the planning staft & both departments for
the purpose of presentation because of the need o sec the immediate visible impact
of ysing (1% during the plansing committee meeting.  This is important in order (o
impress upon the management GIS implementation at planning depart ments.

The findings of the survey and interviews indicate that the planning staff a2 the
MPD and the DUP s more likely 1o regard GIS as a positive wid for their planning
activitics and processes, The notion of *GIS as a tool” hias been repeatedly invoked by
the respondents. 1t has been usually sccompanied by the essumption that, as a spatial
data handling tool, G158 will be 3 useful too] for planning provesses. The term “1o0l® 15
readily adopted by the planning staff and GIS has been constrocted as a flexible piece
of technology that will facilisate efficient working practice. lts usefulness has been
reflected by respondents who referred to a number of tasks which they considerad
would have been more efficiently performed using G185, These tasks include keying-
i data, vewrieving data, printing plans, processing planning applications, performing
mappings. performing analyses, printing reports, conducting presentations, running
mindels. aral operating the system management, The notion thit GIS Incorporates &
rangze of functionality that enables spatial data to be handled effectively is therefore

Hlreed Artiode! MIP-FRL A 031 L=l T
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utilized by nespondents in order 10 support their understanding of GIS as a “toal”. Most
of the staff whose interest in technology is nelated 1o their work e non maturally enger
aboul GLS: however, they perceive that knowledge of IT may be advantagesis 10 the
departments and the organisations as well as to therr individual career advancements,
However, there iz also a minerity of the planning stall whe have svoided wsing 15
snl have shown little willingness i leaming how 1o use i,

[he findings of the study indicate that the use of G1S i the planning decision-
making process is tmporiant. It is inlesésting 10 note thar a8l respondents, whether
imterviewed or throagh the questionnaine survey, have (elt that the existence of GIS in
the departments is key 1o improved decision-making. 1 term of rationalisation and
standardisation of i decision, the findings indwate thot G185 has made o significunt
contribution,  The evidence suggests that planning officers at the DUP employ
mformation as an aid to ensure thar o proposed new development or redevelopment
of & cerinin area in the city of Kuale Lumpur obtains approval in a Town Planning
Committee {TPC) mecting. However, this stody indicaes that the current use of GIS
imformation at the MPLY und the DUP to support these decisions is limited 1o digital
maps, waphie presentations snd plimnng reports only, Owveroll information in these
circumstances i% likely to be emploved selectively in order to Tullil o tootical and
perbaps even symbolic function.

The results of the interview suggest that the Planning Director has made o highly
significant contribution in obtaining the resources necessary For the development of
computer-hased information systems in the MPD and the DUP, A primary fimction
of this leadership role @5 10 set clear goals and objectives, 10 win neceptance among
end users for such gorls and objectives, sod to provide the commitment which enables
these poals and objectives W be realised in the utilisation process. The role of the
Planning Director can be made easter i he/she receives support from the middie
management, In addition, it s often found that the technical skills and terests of
the Planning Director play an impertant mle in encoursging the use of GIS among
plamning staff (Campbell, 2005; Dasminond and French, 2008: Yel, 20030 As GIS s
rither new in tha planning departments of the KLCH, the planning hewds amd officers
reed 10 gain more skills before they can provide leadership in promating the use of
GIS in their depariments. They also need to have a generally pood comprebension and
appreciation of computer applications. The emphasis tat the Planning Director places
on the role of GlsAnformation system in sisntegic planning processes is also significant.
As a resull, wn information management slmn.*-g_'_-' {the Development Control System
within the DU has been developed which gives consideration (o data aceessibility
and associated issues such as stafl trining. This in tumn his encouraged the nd::lptuun
of a centralised approach in the use of GIS in planning departments. Conseguently,
these findings suggest that the activities of the Planning Director and supposted by
the Mayor. the Planning Officers. and afl planning sl have been responsible for
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the creation of a favourable internal organisational context in which to utilise GIS in
plamning departments,

This study bos revealed the relationship between the planning staff and GIS as
mutuslly productive, where GIS will not cnly affect the working practices of the
planning depariments but where its adoption will impact upon GIS sl 1t has been
freguently argued that, a5 GIS becomes embedded in current practice, greates numbers
of potential vsers will become more aware of it and s use will theretore become
maore widesprend, Concurrently, this will promote invesimenss amd developments of
the software and, ag systems become refined and standardised 8= good penctéce, it will
be increasingly difficult for users 1o circamvent the system,

CONCLLUSION

The development of GIS has progressed dramatically morecent years and i85
use has proliferated i govermment planning departiments. Tlis study explores the
understandimgz of G5 and pssesses the processes by which the technelogy and s
users negoliate and co-consiruct with each other, The main strategy undefiying the
whole discussion about conditions for effective utilisation is the use of an incremental
ppprodach o svstem design. Tvpically, thes approach begins with simple forms-driven
dafa system and then progresses theough thematic mappings and a single purpose
GIS fo o comprehensive, multipurpose G185, This step-hy-step approach provides 4
valuable appertunity for accomulating the peactical experience needed for increasingly
ambiticus tasks. More importanily, it allows the practical value of the system o be
demonsirated early on which in turn helps w ensure the political and masagement
support needed to continwe. the long-term development effiort by which a larger system
citn be developed.

The findings of this stndy have profound implication for the designs,
implementations and orgamsations of mformaticn systems. This study has wdentified
that thers s a steong contribution of the socio-technical factors to an understanding of
15 usage inthe DUP and the MPD, KLCH between organisational contexis, people
and technology, It has been proven that the manner in which these factors interact
with GIS determines the processes which affect the unlisation process of automated
systems, This study has demonsirated that o situation of mutual dependency whereby
these faciors influence the utilisation of computing technolagy and, at the same time
the technology, has various impects (benefits and problems) on planning departments
and stafl involved, Thes, the identification of the pertnent Tactors amd the manner
i which they interact cnable greater understandmg of the processes affecting the
effective use of GES i the DUP and the MPD, KLCH.
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