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Abstract 
 
The Malaysian development planning system was refined in line with the amendment 
of the Town and Country Planning Act, 1976 (Act 172) in year 2001. The amended 
Act plays a major role in the reform of the development planning system in the sense 
that it insists the incorporation of the Geographical Information System (GIS) into the 
development plan preparation process at all planning hierarchy, be it the macro or 
micro level. Apparently, the preparation of development plans calls for a continuous 
and cyclical planning process comprising the identification of needs and goals, 
formulation and evaluation of alternatives as well as monitoring the implementation 
of the plans. GIS is claimed to be an effective tool in providing analytical and 
quantitative methods for urban and regional planning analysis, and thus offer a strong 
platform for decision-making in its role as the major component of Decision Support 
Systems (DSS). Currently, the adoption of Multi Criteria Decision-Making (MCDM) 
technique and use of DSS such as What if?, Definite and ILWIS while utilising the 
GIS spatial analysis capabilities have been among the new approach in the 
formulation of the spatial development strategies. This paper will focus on the 
application of GIS for the development plan formulation and implementation at both 
the state (macro) and district (micro) levels based on case studies of the Pahang State 
Structure Plan, Application of GIS for Klang Valley (AGISwlk) and the Pekan 
District Local Plan. Beginning from the philosophy and conceptual aspects of the 
application of GIS for development planning, this paper will briefly discuss the 
preparation of GIS for the purpose of the development plans formulation and 
implementation. This paper will also emphasize on the application of the MCDM 
technique in the formulation of strategies and policies at the state level through 
generation of development scenario alternatives, as well as location-allocation at the 
district level. Finally, the paper discusses the challenges and prospects of GIS/DSS for 
development plan studies. 
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INTRODUCTION 

Planning methodology has changed over the years as emphasis has shifted from 
producing plan, which described a state of affair expected of some future date to one, 
which acknowledged the continuous and cyclical nature of planning. The task 
however, should involved the identification of needs and goals, the formulation and 
evaluation of alternative courses of action and monitoring of adopted programmes 
(Yaakup, 2004). In planning field, the advent of Geographical Information Systems 
(GIS) has significantly changed both its substantial and procedural components.  GIS 
technology has been used for development plan preparation in different spatial scales 
as well as for the both macro and micro level of planning. This paper sets out the 
information requirement and GIS functionalities, which are relevant to the various 
plans. This paper also demonstrates the various level of GIS application and 
techniques, based on the National Physical Plan, the State Structure Plan and the GIS 
application for the District Local Plan. Some applications have a well-integrated and 
comprehensive database which support the Spatial Decision Support Systems (SDSS) 
application in plan making process. The paper will also discuss various modelling and 
spatial analysis techniques appropriate for different stages and form of planning 
which  integrate GIS and other PSS for plan generation and plan evaluation technique 
such as ‘What-if’ and Spatial Multi-Criteria Evaluation (SMCE).  Finally the paper 
discusses the various issues involved in developing the various levels of GIS which 
include data availability and reliability, human resource and continuous application of 
GIS in development plans. 

INFORMATION SYSTEM AND SPATIAL PLANNING 

The idea of urban and regional planning in Malaysia is said to have originated from 
the planning concept first introduced in Britain, whereby planning is defined as ‘ a 
process of human forethought and action based upon that forethought.  It aims at the 
best use of land and greatest possible ‘improvement in the human environment’ 
(Chadwick, 1971).  This definition sees general planning as a procedure in which 
suitable schemes are designed at the outset and actions are based on the chosen 
schemes.  Physical planning, on the other hand, is seen as referring to the ‘physical 
design or plan of some artefacts or building which might exist in the future’ (Bruton 
and Nicolson, 1987).  

However, the discourse over the meaning of planning has a long history spurred by 
changing societal needs and changing planners’ perceptions of the role of planning in   
addressing these needs.  The 1960s and 1970s were periods of soul-searching for the 
planning profession when serious attempts were made to evaluate the basis of 
planning as well as when computation became accepted as part of rational planning 
(Ayeni, 1997).  The rational comprehensive approach in planning emphasize: (1) the 
need for as much scientific and technical imformation as possible to analyse 
comprehensive planning problems; (2) the use of scientific analysis and mathematical 
models to design optimal solutions; and (3) the primacy of technical and technological 
solutions to these problems (Briassoulis, 1999). However, the contemporary and past 
experience has shown that the eventual effectiveness and applicability of this role are 
really questionable.  Despite advances in computer-aided techniques, the uncertainty 
surrounding all types of data is high. Planners also realise that planning is not value 
free as it is inherently political, involving process of social interaction. Planning 
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viewed as “communication” suggests an interactive, open and ongoing process of 
intersubjective communication and and collective design aimed at common consensus 
building (Healey, 1992). 
 
These evolving discourses have been accompanied by fundamental although 
interdependent changes in the prevailing views of proper information system in public 
and private sector organisations.  Klosterman (2001) has succinctly provides the 
evolving concerns of information technology (Table 1). In 1960’s was in data 
handling in which the prevailing technology was batch processing of custom design, 
single-purpose, and transaction based information systems on mainframe computers.  
In the 1970’s, the emphasis changed from data conversion into meaningful form or 
information. Consequently data processing for operational needs shifted to 
Management Information Systems (MIS). MIS began to be integrated with the 
development of Urban Information System (UIS), Geographical Information Systems 
(GIS) and Land Information System (LIS). The next decade saw the shift of 
information into knowledge. The needs of decision makers’ desire for analytical 
modelling capabilities are more than what MIS can offer.  The 1990s saw a number of 
intelligence-based information technology projects.  The Planning Support System 
(PSS) will provide intelligence in handling novel problems and to use experience and 
knowledge to guide behaviour, and designed to facilitate collective design, social 
interaction, interpersonal communication, and a community debate (Klosterman, 
2001). 
  
 

Table 1 : The Evolving Concerns of Information Technology 
1960s Data ‘Observations which have been cleaned, coded and stored in 

machine-readable form’ 
Primary concern of electronic data processing (EDP) which 
promoted efficient transaction processing to improve operational 
tasks 

1970s Information ‘Data which has been organised, analysed and summarised into a 
meaningful form’ 
Primary data concern of management information system (MIS), 
which integrate diverse data sets to serve management needs. 

1980s Knowledge ‘Understandings based on information, experience and study’ 
Primary concern of decision support systems (DSS), which 
facilitated semi-structured decision-making to support executive 
decision making. 

1990s Intelligence ‘Ability to deal with novel situations and new problems, to apply 
knowledge acquired from experience, and use the power of 
reasoning effectively as a guide to behaviour’ 
Possible concern of planning support system (PSS), which will 
promote discourse and interaction to facilitate collective design. 

Source : Brail and Klosterman (eds), 2001. Planning Support Systems: Integrating Geographic 
Information System, Models and Visualization Tools. ESRI Press, California.  
 
 
 
 
In planning analyses, information is derived from printed map, field survey, aerial 
photographs and satellite images.  GIS systems enable data from wide variety of 
sources to be integrated together in a common scheme of geographical referencing, 
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thus providing up-to-date information (Grimshaw, 1988; Coulson and Bromley, 
1990).  However, GIS alone cannot serve all the needs of planning because the current 
generation of “general purpose” systems cannot easily accommodate the particular 
informational, computational, and display needs of planning.  However, planning 
requires (i) information that is effectively “a spatial” at a particular level of analysis; 
(ii) information over time; and (iii) measures of spatial interaction.  None of this can 
be easily incorporated into standard  GIS packages (Harris and Batty, 1993). 
 
Thus, planners will have to adapt existing GIS tools to meet their needs. Traditional 
programming languages can be used to developed spatial analysis and modelling tools 
entirely independent of commercial packages.  A combination of sophisticated GIS 
macro commands and traditional programming language also can be used to 
developed analytical models closely linked to full-featured GIS toolkits (Klosterman, 
2001). The inevitable evolvement of IT towards PSS means that the employment of 
GIS is more significant. The GIS will serve first as a display and communicative 
device, producing maps and charts that describe past and present conditions and 
model outputs that suggest alternative futures.  However, its spatial analysis 
capabilities can be used to generate new spatially referenced information required by 
the computational components of the system. 
 
Planners should also make full use of traditional tools for urban and regional. A PSS 
therefore must combine these tools with other technologies such as expert system 
(Han and Kim, 1989), decision support aids such as multi-attribute utility theory (Lee 
and Hopkins, 1995), hyper media systems (Shiffer, 1992), and group decision support 
systems (Armstrong, 1993; Finaly and Marples, 1992). 
 
 
GIS/DSS FOR DEVELOPMENT PLAN SYSTEM IN MALAYSIA 
 
Development planning requires an effective planning approach to achieve the desired 
goals and objectives, evaluate alternative as well as control development programs 
that are in line with the current and future prospects.  
 
Development Plan System in Malaysia 
 
In Malaysia, the recent amendment to the  Town and Country Planning Act, 1976 
(Act 172) in year 2001 requires the formulation of plans at various spatial and 
administrative levels to ensure effective planning as shown in Figure 1: 
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Figure 1: Hierarchical framework of development plan system.  
(Source: FDTCP, 2003) 

 
The various plans include: 

• The National Physical Plan (RFN), which outlines the strategic policies for the 
purpose of determining the general direction and trend of the nation physical 
development. 

• The Regional Plan, which establishes policies to guide and coordinate 
development for a region especially in the provision of infrastructure and 
facilities within the region. 

• The State Structure Plan (RSN), which sets out the policies and proposals for 
the development and use of the land in a state. 

• The District Local Plan (RTD), which translates the state policies at local 
level. 

 
This is indeed parallel to the idealized framework of strategic planning suggested by 
Bruton and Nicolson (1987). Thus, planning in Malaysia is guided by the National 
Physical Plan at the highest level. The strategic policies which set out the national 
physical trend of development will be translated at the State Structure Plan. The 
control of development at the local level is tied to the District Local Plan which is the 
detailed land use plan that incorporates the national as well as the state development 
policy. The following discussion will look at the scope of GIS at each of these levels. 
  
 
GIS AND DSS APPLICATION FOR DEVELOPMENT PLANNING 
 
Development planning requires an effective planning approach to achieve the desired 
goals and objectives, evaluate alternative as well as control development programmes 
that are in line with the current and future prospects. GIS technology has long been 
applied in planning activities which essentially include plans formulation as well as 
development control (Johar et al., 2003). The Manual published by the Federal Town 
and Country Planning Department for preparing the various levels of plan has 
provided that all plans use GIS technology in plan formulation.  The different spatial 
level and form of plans requires different support in term of information system. 
Various skills are also required for preparing development plans using GIS. They 
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include the ability to build up and manage the database which should incorporate 
socio-economic attributes of the local population. Managing services at local level 
would also call for contiguity and proximity analysis. Cartographic skills are of 
importance if plans are to be exhibited. 
 
 
The National Physical Plan 
 
The National Physical Plan outlines the strategic policies for the purpose of 
determining the general directions and trends of the nation physical development. At 
national level, GIS is used mainly for data compilation, land suitability analysis and 
generate suitability maps (Yaakup, 2001).  
 
Several study objectives were addressed for achieving the aims of providing 
comprehensive database and management system manual for spatial planning, 
providing indicative maps, providing policies and planning strategies for national 
spatial development as well as providing public institutional structure responsible for 
management, implementation and monitoring of the RFN. The study approach for the 
RFN provides for cyclic and continuous feedback on data compilation, analyses and 
strategies from the relevant agencies/departments. The RFN study will only focus on 
major and significant factors determining the level of suitability of areas for future 
urban development at a macro level. Thus, further detailed criteria would need to be 
looked into at other levels of planning such as the state and local level studies. 
 
At the national level, the plan essentially requires information of broad land use. It 
uses GIS to determine land availability according to various criteria taking into 
account major factors such as existing urban areas, areas with physical constraints, 
agricultural areas to be preserved and so forth. Objective for carrying out the land 
availability analysis is to identify land which would be available for future urban 
development based on the two objectives of maximizing existing 
resources/investment and the preservation of the natural environment and national 
assets. The land availability analysis is carried out based on the sieve map technique. 
Criteria for identification of land available for development include existing urban 
areas, areas with physical constraints, as well as agricultural, water catchments, 
proposed  dams and environmentally sensitive areas to be preserved. 
 
The RFN therefore, requires a comprehensive information system in order to 
determine trend and pattern of developments as well as identify strategic land use and 
conservation policies within a specific time frame (Figure 2). It should also be used to 
link physical data and socio-economic information which enable inter and intra-
regional analysis to be carried out.  It should be able to support various analysis and 
planning model i.e. economic base analysis, regional input-output and shift-share 
analysis to support the formation of regional strategies.  
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 Figure 2: National Physical Plan: Alternative Development Plan Strategy 

(Source: Technical Report of National Physical Plan, FDTCP, 2003) 
 
GIS for the RFN should also be able to generate economic growth and job projection.  
This can be used to analyse the relationship between population and job created in the 
region. Such analysis becomes important in projecting future requirement for housing, 
commercial floor space, school, recreational facilities etc. The analysis can also 
forecast the future economic linkages, manpower demand and supply. The GIS should 
support certain economic analysis such as location quotient, minimum requirement 
techniques, shift-share, economic-based analysis and industrial linkages. Ideally, 
economic-based model and industrial growth can explain the economic growth for 
specific cities or regions. This can be used in making future economic decision 
(Yaakup, 2001). In the context of accessibility and transportation aspect, the 
transportation models such as trip generation, travel pattern, gravity model and travel 
mode were useful in transportation network planning either for inter-region or intra-
region connectivity. Transportation planning often involves an existing assessment 
related to mobility demand and the question on how to fulfil the demands. 
 
GIS for the RFN should above all contain comprehensive physical data to enable the 
evaluation of the development potential and constraint area. Analysis techniques and 
models including potential surface analysis, carrying capacity etc should highlight the 
suitability of development activities and evaluate the carrying capacity of an area.   
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The Regional Plan 
 
Example of GIS application at this level is the Application of GIS for Klang Valley 
Region (AGISwlk), which was meant as a planning support system for decision 
makers in planning and monitoring of the region. GIS is identified as the main tool in 
the formulation of this regional plan. Its functionalities are widely used to generate 
current and future development scenarios, which further facilitate among others, in 
determining future trend of infrastructure investments. Introduction of GIS for 
regional analysis has improved the decision-making process by improving data 
accuracy and accessibility and as a consequence leads to ‘better’ decision. The 
information at this level helps to describe the existing situation. It also contribute to 
improve understanding of regional problems by providing key factors and variables 
that can be analysed using regional modeling and other spatial modeling techniques.  
 
Design of the regional information system is based on an understanding of how the 
regional authority operates and how planning is carried out. Regional authority 
functions or task, and the types of data, which support them, comprise the vital 
elements involved in planning and monitoring urban development in Klang Valley 
region.  The tasks and supporting data provide the fundamental framework upon 
which a conceptual model of geographic data entity and their relationship is 
developed. In Klang Valley region, monitoring urban development and its land use 
change forms an integral part of the process whereby policies and strategic plans are 
reviewed and updated.  This task typically involves the identification of emerging 
land use patterns, which are normally linked with other planning statistics such as 
employment, housing and population before the full significance of land use changes 
is discernible. 
 
The main challenge in planning and monitoring of an urban region like Klang Valley 
is the rapid growth of the region itself, resulting in the urgent needs for land 
development to cater for settlement/housing and facilities.  Among the myriad of 
urbanisation issues faced by the local authorities in Klang Valley regions includes 
traffic congestion, provision of houses and amenities and declining environmental 
situation.  With rational planning approach, the quality of planning and decision 
making process can be substantially improved with valid data appropriately and 
efficiently handled. 
 
A well integrated and comprehensive GIS database have been designed and 
developed regionally to support ten main application modules namely built up area, 
green and recreational area, traffic and urban transportation, squatter and low cost 
housing, environment, utilities and community services, industrial and commercial 
development, population and socio-economic, geohazard and tourism.  In order to 
achieve the requirement of these database development, ten elements of data have 
been prepared including base map, administrative boundary, physical characteristics, 
land development, population and socio-economic, environmental quality, traffic and 
urban transportation, green and recreational areas, public facilities and utilities.   
 

As many as two hundreds map layers were created to support various analysis 
requirements for each of the ten designed application modules.  The selection of 
layers for a particular analysis depends on the anticipated uses of the data.  Other 
factors equally important are the data-to-data relationships (such as shared 
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boundaries) and data-to-function relationships (i.e. data which are not coincident but 
tend to be used by more than one user has to be included in the same map layer).  
These factors were recognised to ensure that consistency is maintained and the 
capture of data is minimum. 

 
Integrated Land Use Assessment: The Use of What-if? Planning Support System 

Evaluation is an essential step in the planning process especially in selecting the 
appropriate development scenario alternative to be implemented.  As such, it is 
necessary for decision-makers to define the suitable planning evaluation model so that 
the development scenario chosen could cater for future planning and its 
implementation is beneficial to the public.  Since AGISwlk has established an 
extensive database, an evaluation model was then developed.An Integrated Land Use 
Assessment (ILA) is a new concept recently introduced within AGISwlk, aimed at 
developing an integrated spatial analysis model with the ability to generate alternative 
development scenarios by integrating physical and socioeconomic information. The 
concept of integrated approach in ILA is focused on the aspect of integration of the 
applications previously developed in AGISwlk, which are inclined towards sector-
based. The introduction of ILA as an integrated land use planning approach that 
applies the GIS analysis capabilities while supported by the use of planning support 
system (What if?) is seen as a good alternative for achieving better and more rational 
decisions. The developed model is expected to dynamically support the preparation of 
the Klang Valley Regional Master Plan (PELAWI). Figure 3 shows the developed and 
implemented model for integrated land use assessment of Klang Valley. ILA is also 
expected to accomodate the main tasks of the Federal Territory Development and 
Klang Valley Planning Division (BKWPPLK) which are regional planning, facility 
management as well as problem solving. 
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Figure 4 : Integrated Land Use Assessment Development Options 
 
 
The ILA Model is dynamic in approach, providing flexibility for users in 
manipulating the selection criteria and organising them on priority basis for the 
development of the scenarios (Figure 4).  The assessment technique in ILA adopts the 
GIS spatial analysis technique combined with the weighting and sequential 
techniques.  ILA involves two type of assessment namely Land Resources 
Assessment and Land Capacity Assessment. Land Resource Assessment aims at 
evaluating potential land resources for development in terms of suitability by 
considering two deriving factors, which are Environmental Sensitive Areas and 
Highly Accessible Area base on locality factors.  The Land Capacity Assessment 
evaluates the extent of acceptable development in terms of supply to ensure that the 
environmental quality is not degraded.  The Land Capacity Assessment involves four 
deriving factors including Construction Suitability (Terrain Map), Carrying Capacity 
for River Basin, Transportation as well as Public Facilities, Development Plan and 
Population Carrying Capacity. 
 
The implementation of ILA model was divided into three main stages. The 
methodology was developed and organised based on the GIS spatial analysis process 
and planning support system framework.  The first stage involves identifying of 
policy and strategy to be used as guideline and direction of study in achieving the 
desire output.  The second stage involves identifying data in AGISwlk database to be 
used to create Uniform Analysis Zone (UAZ) based on predetermined selection 
factors.  UAZs are GIS generated polygons, which are homogeneous in all respects 
considered in the model (Klosterman, 2001). The analysis and modelling stage 
involves the process of creating UAZ, designing project file and conducting suitability 
analysis.  The process of creating UAZ layer includes combining of GIS data layers.  
The GIS functions involved in the process are the overlay function, classification and 
measurement.  Designing the project file is most important because it influences the 
suitability analysis and affects the resulting output.  The suitability analysis involves 
three steps which are selecting the suitability factors, specifying factor weights and 

SCENARIO 1 
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specifying factors ratings.  In this study, a mathematical formula was applied for all 
factors in generating the development scenarios. 
 
 
The State Structure Plan: A Case Study of Pahang State Structure Plan 
 
Part III of the Act 172 (Ammendment 2001) stated that the State Structure Plan (RSN) 
is a written statement of the policies and general proposal of the State Planning 
Committee regarding the development and use of land for the state (FDTCP, 2001a). 
According to the RSN Manual, the preparation of RSN is crucial for the planning 
authority to initiate inspection on the state development when required by the State 
Planning Committee or if changes in the sectoral policies occur, which will 
consequently affect the trend and pattern in the state development.  
 
The inspection and reevaluation process involve enormous collection of data to be 
analysed for the purpose of formulating policies, strategies and key diagram, which 
determine the direction of the state development. The state level GIS should provide a 
comprehensive database of spatial information which include land use, utilities, 
environmental quality, agricultural land, etc. The role of GIS is made explicit in the 
design and development of a system for spatial as well as attribute data entry, storing, 
updating, analysis and presentation. The choice of GIS as a planning support tool is 
mainly to assist in the preparation of the key diagram that is highly reliable and 
rational. GIS capabilities in handling spatial analysis will be used to identify potential 
area for future development taking into account socio-economic, environmental as 
well as physical factors. 
 
The GIS has proven to be an invaluable tool for evaluating alternative solution to state 
structure planning problems.  State based GIS can be extensively interrogated to 
generate several alternative solutions to state strategic planning problems.  Various 
scenarios which take into account the socio-economic characteristics of urban and 
rural dwellers, the constraint of physical development, availability of land and land 
suitable for different kind of development can be generated.  From the state structure 
plan project, it can be seen that GIS bring rationality to the decision-making process.  
Since the geographic informations stored and processed in its primary form, analysis 
can be quantitative and rational in nature. The modelling stage, for example, requires 
planners to make explicit the criteria for the selection of alternative development 
strategy.  This encourages the selection of objective criteria, based on real data about 
the area under study. 
 
The system developed for the Pahang State Structure Plan for example, covers three 
main aspects where GIS is concerned. These are the database development, spatial 
analyses and development of an executive information system (EIS). The database 
developed was based on the guidelines outlined by the Federal Department of Town 
and Country Planning to support sectoral studies and analyses relevant to the State 
Structure Plan formulation. The main concern of the State Structure Plan would be the 
preparation of the key diagram. The preparation of the key diagram involves a 
combination of analyses such as determination of area having potential for future 
development and area for conservation. In this study, the Multi-Criteria Decision 
Making (MCDM) method is adopted to generate both the development scenario 
(Figure 5) and conservation scenario of the State of Pahang. 
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Using MCDM to generate State Structure Plan Development Scenarios 
 
The MCDM method incorporates two different techniques, i.e using What if? 
software to generate spatial scenarios and Definite software for defining the weight 
and rating as well as evaluation of the resulting scenarios. In this approach, the state 
development strategies and objectives are each given a weightage and rating.  Each of  
the objectives is further refined into criteria.  The criteria are identified based on their 
relationship with the relevant objectives and  their ability to influence the achievement 
of the objectives.  The criteria are further classified into sub-criteria based on the 
relevant planning guidelines, standards  and manual (Appendix I and Appendix II).  
Each criterion is assigned the relevant weightage and rating formulated by the multi-
sectoral study team who each acts as the stakeholder of the respective sector. Specific 
criteria are used to determine rating and ranking for each class and sub-criteria’s in 
every criteria. The suitability of each criteria is used to differentiate the development 
objective. The Pairwise Comparison is also used to provide the weightage and rating 
value among criteria (Appendix III and Appendix IV). In this method, weightage is 
given to show the priority of criteria.  Definite 2.0 software is used to calculate the 
weightage and rating value.  Using different weightage and rating, alternative 
development scenarios can be generated. Figure 5 shows two alternative scenarios of 
development strategies with different emphasis, i.e. development and conservation.  
Map generation includes two main steps; i) assigning weightage value: and, ii) 
assigning the rating into What-if? programme to produce suitability maps for each 
scenario (Figure 6). 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: The Resulting Development and Conservation Scenarios  
(Source: Interim Report, Pahang State Structure Plan, 2003) 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: The Resulting Suitability Map generated using What-if? programme 
(Source: Interim Report, Pahang State Structure Plan, 2003) 
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Thus, the determination of various development alternatives involve enormous 
collection of data to be analysed for the purpose of formulating policies, strategies and 
key diagram, which determine the direction of the state development. The preparation 
of the key diagram involves a combination of analyses such as determination of area 
having potential for future development and area for conservation (Figure 7).  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Key Diagram of Pahang State Structure Plan 
(Source: Interim Report, Pahang State Structure Plan, 2003) 

 
 
The District Local Plan : A Case Study of Pekan District Local Plan  

 
At the local government level, the district local plans are statutory document that 
become the basis of development guidelines and control. These plans contain such 
details as land use zoning, development density, building height, plot ratio, etc. which 
require detailed information of each plot of land to be formulated. The tasks of 
preparing and analyzing this information can be speeded up and made easy with the 
help of GIS. In the District Local Plan (RTD) preparation, GIS became one of the 
sectoral packages as mentioned in RTD Manual (FDTCP, 2001b). A well-integrated 
and comprehensive database is designed to meet the local authority’s requirement. At 
this level, spatial analysis involve determination of land suitability, combining the 
technique of multi-criteria evaluation. 
 
At this level,  the tasks of preparing and analyzing this information can be speeded up 
and made easy with the help of GIS.  A zoning plan, for example, covers a large area 
that contains various land uses. It will be a great advantage to be able to evaluate each 
alternative of a zoning plan using GIS (Yaakup and Healey, 1994) (Figure 8). GIS 
allows for selection of suitable locations of social amenities, different size of housing, 
as well as evaluating potential impact on the environment. 
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Figure 8: Zoning Plan for Pekan District Local Plan 
(Source: Technical Report, Pekan District Local Plan, 2003) 

 
Past study has shown the effectiveness of MCDM in generating various land use 
development suitability alternative plans (Mohd Anuar, et.al, 2004). MCDM was 
carried out for the town centre of Pekan Royal Town, which faced issues including 
unplanned housing development, lack of industrial infrastructure and unsystematic 
agricultural development. Using the method shown below (Figure 9), various land use 
suitability maps are generated namely for housing, agriculture and industry allocation 
(Figure 10).  
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Figure 10: Land Suitability Analysis For Industrial Use 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Figure 11: Land Suitability Analysis 
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Figure 12: Land Use Allocation Scenarios 
 
 

 
The study also developed a Multi-Criteria Evaluation to choose appropriate 
scenarios for for development using various criteria. (Mohd Anuar, et.al, 
2004) (Figure 13 & Figure 14).  

 
 

Step 1 Starting DEFINITE 
 

Identifying the Problems 
Determination of Score Value 

 
Step 2 

Determination of Criteria 
 

Multi-Criteria Analysis 
Determination of Weightage Factor 

 
Step 3 

Formulation of Weightage Factor for Each Criteria 
 

Sensitivity Analysis For Multi-Criteria Evaluation 
Sensitivity Analysis 
Formulation of Weightage Factor for Sensitivity 

 
Step 4 

Determination of Score Value for Sensitivity 
 

Uncertainty Analysis Step 5 
Uncertainty Level Test 

Figure 13: Stages involved in evaluation of the Scenario Using DEFINITE 
(Source: Modified from Jenssen, Hirwijnen and Beinet, 2001) 
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Figure 14: Scenario Ranking for Selection of Criteria 
 
 
 

5.0 GIS/DSS FOR DEVELOPMENT PLAN: ISSUES AND CHALLENGES 
 
Planning may be thought of as a process for determining appropriate future action 
through a sequence of choices.  To make these choices under uncertain conditions, 
planners need to collect comprehensive information about the past, the present and the 
future. In discussing the relationship between planning and information, it can be 
argued, that planning can be perceived as gathering information to reduce uncertainty. 
Hence, planning practice depends heavily on the availability and quality of 
information. Moreover, the quality of planning and its decision process can be 
substantially improved when the required information is handled appropriately and 
efficiently. Clearly than effective planning requires descriptive, predictive and 
prescriptive information inputs (Webster 1993; 1994). As planning is always oriented 
towards the future, forecasting becomes a necessary part of it.  Following through the 
planning process, planners attempt to understand and define current issues, foresee 
future developments, and propose feasible plans based on available information.  
Among available approaches for meeting the forecasting requirements of planners, 
urban models can be efficient and effective support tools. 
 
The evolution of computer and information over the last few decades has had 
significant impact on the planning profession. Among the technological 
advancements, after microcomputer per se, GIS is perhaps the one that has been most 
attractive to planners.  With its powerful capacity for spatial data management, spatial 
analysis, and visualization, GIS provides planners with new tools to implement their 
work more efficiently. While many planners have been quick to utilize these new 
planning tools, it should be remembered that GIS was not originally designed or 
developed for the planning profession.  For this reason, both users and developers 
have been trying to find ways to make GIS and related technologies more useful in 
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the planning environment. 
 
Currently, much of GIS usage in urban and regional planning calls for its descriptive 
function, whether describing the existing situations or future problems. In this 
instance, the main advantages of GIS are its graphical presentation, data management 
and spatial analysis and modeling capabilities. While its graphical presentation and 
data management has been its attraction factor, its spatial analysis feature is still 
underutilized. Thus, it is not surprising that most of the planning agencies in Malaysia 
use GIS package for digital mapping, survey mapping and development control. 
Despite the proliferation of advanced equipment and software in GIS technology, 
there are still many constraints on the use of GIS in urban and regional planning, 
which limit their effective application. As pointed out by Scholten and Padding 
(1990), GIS systems are not advanced enough for mainstream urban policy making 
because of the rather limited possibilities for analysis built into them. Hence, there is a 
need to integrate existing analytical techniques and GIS packages by adding modeling 
software directly into such GIS software or developing easy to use interfaces with 
already developed planning models (Openshaws, 1987; Worral, 1989; Harris, 1990; 
Brail, 1990). 
 
In this paper, it has been shown the development at ILA has all the components at a 
planning support system. ILA incorporates data and data manipulation procedures, 
user interface and a system which links and coordinates models and data. ILA has the 
edge over conventional geographical information systems in that it incorporates a 
greater level of analytic and statistical modeling than is required to assist the process 
of decision making.  
 
Since the early 1980’s, there have been major breakthroughs in the cost, speed and 
data storage capacity of computer hardware and software.  With computer costs still 
dropping, with the emerge of powerful portable machines, and with the possibility of 
massively increased network bandwidths, enabling a larger and larger segment of the 
community to connect up, the prospects for new types of computer use in problem 
solving and policy domains have never been more promising.  These trends in the 
development of computer technology have indeed benefited the relevant authorities.  
The application of such innovative technology will inevitably influence the existing 
structure and practice of planning and management.  As such, a critical evaluation of 
the applications should be given priority before adopting such a technology.  Success 
or failure in the adoption depends on a variety of human, organizational and technical 
factors (Yaakup et al., 1997). 
 
An effective use of the technology requires the personal commitment of individuals at 
all levels within the organisation with respect to overall leadership, general awareness 
and technical capabilities.  Successful utilization depends on clear leadership and a 
commitment from senior staffs aware of the potential opened up by the technology for 
urban planning and management. Training and education is also very much an 
essential component to ensure the smooth transfer of knowledge (Yaakup and Johar, 
1995). Sophisticated system requires trained and experienced technicians to be 
operated and maintained, and, more importantly, sophisticated planners, analysts and 
managers to determine what type of information should be collected and to interpret 
and use the information that these systems produce. 
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It can be concluded that with respect to the planning process and the use of 
appropriate models for description, analysis, prediction and prescription, the current 
generation of GIS hardly approaches the kinds of functions which planning requires. 
Many systems, however, do have an important place in more routine, managerial 
types of planning which do not necessarily require sophisticated functionality.  The 
emphasis on planning support system, however, calls on analytical and design 
functions, which incorporate goals, objectives, costs and benefits. Information 
generated through the process itself, as issues become better defined and as new data 
is generated through learning, must also be integrated.  For GIS to be truly 
informative, they must be consistent and strongly linked to problem definition and the 
system models used to inform the overall planning process. 
 
 
CONCLUSION 
 
GIS has proved to be invaluable tool for evaluating alternative solutions to urban 
planning problems. Planning database can be extensively interrogated to generate 
several alternative solutions to urban strategic planning problems. Various scenarios 
which take into account the socio-economic characteristic of urban dwellers, the 
constraints of physical development, availability of land and land suitability for 
different kind of development can be generated.  On the other hand, the ease with 
which a GIS can manipulate geographic information has also created a major 
difficulty. Users unfamiliar with GIS techniques or the nature of geographic 
information can just as easily conduct invalid analyses as valid ones. Valid or not, the 
results have the air of precision associated with sophisticated computers graphics and 
volume of numerical tabulations. A better understanding of GIS/DSS technology by 
users, managers and decision-makers is thus crucial to the appropriate use of the 
technology. 
 
The implementation of innovative technology such as the ICT, however, involves far 
more than hardware and software decisions.  Effective implementation rests on a 
thorough and systematic evaluation encompassing planning, operational, 
organisational, institutional, personnel, financial and technical aspects.  To optimize 
its use, more research and attention need to be directed toward organisational and 
institutional issues, as well as developing the technology for planning and 
management purposes. 
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APPENDICES 
 

Appendix I: Examples of Selected Criteria 
 

Sub-Criteria 
 

Classification Source 

1.   Slope 
0 - 15 degrees Land suitability area 
16 - 25 degrees Land suitability area 
26 - 35 degrees Suitable with provision 
> 35  degrees Not suitable with development 

 
Ministry of Science, Technology and 
Environment, Guidelines For Highlands 
Development, 2002  

2.   Height 
150 m below Suitable for development 
150 m above Not suitable for development 

FDTCP, Planning Guidelines For 
Topography Preservation, 1997 

3.   Road 
Buffer 2000 m Very High Accessibility Zone  
Buffer 4000 m High Accessibility Zone 
Buffer 6000 m Moderate High Accessibility Zone 
Outside area Low Accessibility Zone 

Study Team, Development of East Coast 
Highway Report 

4.   Flood Area 
Inside area Available For Development 
Outside Area Not available For Development 

 
Study Team, Integrated Environment 
Sensitive Area Report 

5.   Soil Class 
Class II Suitable For Agriculture 
Class III Moderate Suitable For Agriculture 
Class IV Not Suitable For Development 
Class V Not Suitable 
Water Bodies Not Suitable 

Department of Agriculture 

6.   River Stream 
Buffer 400 m Not Suitable For Development 
Buffer 8000 m Moderate Suitble For Development 
Buffer 1200 m Suitable For Development 
Outside Area Very Suitable or Development 
Inside area Inside infra coverage area 
Outside area Outside infra coverage area 

Study Team, Integrated Environment 
Sensitive Area Report , 2003 

14. Road interchange 
0 km - 3 km Very suitable For Development 
3 km -  6 km Suitable For Development 
Outside area Moderately Suitable For Development 

 
 
Development Report of East Coast Highway  

 

Source: Interim Report, Pahang State Structure Plan, 2003 

Appendix II: Relationship between Objectives and Criterias 
 

         

      CRITERIAS 

         O
bj

ec
tif

ve
 1

 

O
bj

ec
tif

ve
 2

 

O
bj

ec
tif

ve
 3

 

O
bj

ec
tif

ve
 4

 

1.   Slope    x 
2.   Height    x 
3.   Road Network  (Buffer Road) x x   
4.   Flood Area    x 
5.   Soil Class (Agriculture Suitability)  x x x 
6.   River Stream  (Buffer River)    x 
7.   Reservation Forest (Gazzetted Reserve Forest)    x 
8.   Heritage Area (Historical Area, Tourism, Recreation)  x  x 
9.   Erosion (Land Loss Rate)    x 
10. Water Bodies    x 
11. Infrastructure x x x  
12. Built-up Areas x  x  
13. Settlement Hierarchy x x x  
14. Road Interchange x x x  

Source: Interim Report, Pahang State Structure Plan, 2003 

OBJECTIVES 
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Appendix III: Value of Weightage for Development Alternatives 
Development 

Scenario Weightage Description 
Normalization

Weightage 

Conservation 

Scenario Weightage Description 
Normalization

Weightage 

 Slope 3 Most important 0.120  Slope 3 Most important 0.107 

 Height 1 Less important 0.040  Height 2 Important 0.071 

 Road 3 Most important 0.120  Road 3 Most important 0.107 

 Flood 1 Less important 0.040  Flood 3 Most mportant 0.107 

 Soil Class 2 Important 0.080  Soil Class 2 Important 0.071 

 River 2 Important 0.080  River 2 Important 0.071 

 Forestry 2 Important 0.080  Forestry 3 Most Important 0.107 

 Heritage 1 Less important 0.040  Heritage 1 Less important 0.036 

 Erosion 3 Most important 0.120  Erosion 1 Less important 0.036 

 Water Bodies 1 Less important 0.040  Water Bodies 2 Important 0.071 

 Infrastructure 1 Less important 0.040  Infrastructure 1 Less important 0.036 

 Built-up Area 1 Less important 0.040  Built-up Area 1 Less important 0.036 
 Settlement’s 
 Hierarchy 1 Less important 0.040 

 Settlement’s 
 Hierarchy 1 Less important 0.036 

 Interchange 3 Most important 0.120  Interchange 3 Most important 0.107 

Total 25  1.000 Total 25  1.000 
Source: Interim Report, Pahang State Structure Plan, 2003 

 
Appendix IV: Rating Value in Formulating Relative Suitability for Sub-criteria 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Interim Report, Pahang State Structure Plan, 2003 
 
 
 

Most Suitable

Suitable

Moderate Suitable

5 

4
3 

Rating

Less Suitable

Not Suitable
2 
1 

Criteria Rating Criteria Rating 
1.  Slope  8. Heritage Area  
0 - 15 degrees 5 Buffer 500 m 1 
16 - 25 degrees 4 Buffer 1000m 2 
26 - 35 degrees 3 Buffer 1500 m 3 
> 35  degrees 1 Outside Area 5 
2.   Height  9.   Erosion  
150 m below 5 10 below 5 
150 m above 3 10-50 tonne/hectares 4 
3.   Road  50-100 3 
Buffer 2000 m 5 100-150 2 
Buffer 4000 m 4 150 above 1 
Buffer 6000 m 3 10.   Water Bodies  
Outside Area 2 Inside Area 4 
4.   Flood Area  Outside Area 2 
Inside Area 2 11. Infrastructure  
Outside Area 4 Inside Area 4 
5.   Soil Class  Outside Area 1 
Class II 5 12. Built-up Area  
Class III 4 Inside Area 5 
Class IV 3 Outside Area 3 
Class V 2 13. Urban Hierarchy  
Water Bodies 1 Inside Area 5 
6.   River  Outside Area 3 
Buffer 400 m 2 14. Interchange   
Buffer 8000 m 3 0 km - 3 km 5 
Buffer 1200 m 4 3 km - 6 km 4 
Outside Area 5 Outside Area 3 
7.   Reservation Forest    
Inside Area 2   
Outside Area 5   
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Appendix V : What-if? Framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* Optional analysis 
* Suitable for the implementation at the 
District Local Plan due to the context of 
micro level of planning (lot-based). 
 

STAGE 1 : 
WHAT IF?  

PROJECT  
DESIGN 

 
 

 
Generating the 
SETUP.xls 
document (File 
in Excel Format) 

 

 
 
 
 

Relation between information 

STAGE 2 : 
LAND 
SUITABILITY 
ANALYSIS  

STAGE 3 : 
GROWTH 
PATTERN 
ANALYSIS 

STAGE 4 : 

LOCATION-
ALLOCATION 
ANALYSIS 

Generating the 
MANAGER.xls 
document (File 
in Excel Format) 

 

* Optional analysis 
* Suitable for the implementation at the 
District Local Plan due to the context of 
micro level of planning (lot-based). 
i.e. land use zoning, development density, building 
height, plot ratio, etc. 

PROGRAM MANAGER ‘WHAT IF?’ 
Information Revision 

Determination of Suitability Factor

Determination of Weightage Factor

Determination of Rating Category Factor 

Identification of Future Land Use Changes 

Identification of Growth Scenario 

Identification of Demand Projection 
Information 

Identification of Allocation Scenario   

Identification of Land Use Allocation 
Demand 

PROGRAM SETUP ‘WHAT IF?’

Identification of Growth 
Pattern Information* 

Identification of Program 
SETUP Information 

1. Existing Land Use 
2. Suitability Factor 
3. Growth Pattern 
4. Land Allocation Control 
5. etc. 

1. Population Projection 
2. Industrial Job Population 
3. Commercial Job Population 
4. Land Use Conservation 

Population 
5. Year Projection 

Administrative Boundary

Accessibility Zone

Flood Area

Soil Class

Slope/Height

Existing Land Use

Identification of GIS Layer 

Generating UAZ Layer

1. Spatial Analysis 
(Overlay Operation) 

2. Formulation of What-
if? Data file  

 


