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1 Introduction 

Environmental management is complex as it involves multiple cross-cutting issues that are inter-
related. This implies that managing the environment would involve many governmental 
institutions. Traditionally, environmental issues have been dealt with based on sectoral 
approach (land, water, activity based control and so forth) in Malaysia (Soon, Luk, Tang and 
Nyaon, 2005).  
 
Due to the inter-dependency of the various cross cutting issues, there is an increasing need to 
establish a coherent and comprehensive environmental management system. A major part of 
the process is to be able to establish a coherent, common platform for data and information 
sharing (Soon, et al., 2005). A robust, coherent and systematic Information Technology (IT) 
system capable of consolidating the various efforts of the involved governmental institutions is 
therefore of immediate need.  
 
One of the pre-conditions for establishing such system is to establish a standardized, 
comprehensive, organized and easily accessible information system to register all polluting 
urban activities as well as the ambient environmental quality. The key features of such 
information system are to promote and enable: 
• E-government: Computerisation of all environmental related data and information for 

easy and fast access and retrieval. This is also in line with the policy towards knowledge 
based and paperless government (MAMPU, 2003); 

• Resources sharing: (Sharing of common data for multiple users and for multiple 
needs): Inter-agency cooperation and sharing of data ensures good coordination, 
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minimises overlaps of efforts and reduces current bureaucratic procedures in data 
sharing. This can contribute to the enhancement of public service delivery (MAMPU, 
2003); 

• Resources optimizing: (further process of raw data to become useful information): 
Improved efficiency in monitoring with availability and access to data from database for 
enforcement and reporting as well as for future planning and management.   

 
GeoEnviron (GE) is a possible solution to meet all the above challenges. A role model of such 
system has been successfully set up in Kuching of Sarawak, where GE has been set up, 
connecting to seven (7) different governmental organizations (Soon et al., 2005). 

2 Benefits for the establishment of an IT system for environmental management 

2.1 GeoEnviorn – One System Approach 
GE is a comprehensive IT solution that was designed and developed to handle the complexity 
of environmental data. Today, GE is used internationally as a dynamic, integrated 
environmental data management tool to efficiently store, manage, analyze and report 
environmental data and information from a multitude of sources and details.  
 
Unlike a lot of ad-hoc system developed for specific task, GE is designed to meet the needs to 
relate various inter-related data and information using one single database platform. The 
concept of consolidating different data types under one database can be illustrated in Figure 1 
below:  

 
Figure 1: One database concept of the GE information management system  
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(Source : Eco-Ideal Systems, 2008) 

GE employs a server based relational database that allows multiple users to access the same 
database concurrently.  In order to increase the visual capability of the database, GE can be 
directly integrated with other commonly used third party applications such as mapping software 
(GIS) as well as other web-applications (Figure 2). 
 

 
 Figure 2: Integration of GE database with GIS and other software applications 
(Source : Eco-Ideal Systems, 2008) 

 
The integration of GIS with a functional relational database is indeed very powerful. With such 
function, the user would be able to perform queries on maps and retrieve data directly from the 
GE database and vice versa. Similarly, from GE, the user would also be able to directly access 
the point of interest referred in the database in the GIS maps concurrently.  
 
With the implementation of such system, environmental related data can be stored and used in 
a commonly shared centralize database system. The established GE information system is 
capable to register and potentially relate sources of pollution to the quality of the environment. 
Data that is systematically stored can be queried easily by more than one user at any time as 
compared to the lengthy hard copy sharing and request.  
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2.2 Sharing of data inter and intra-agencies – Case of water quality 
A case, based on Kuching experience, to demonstrate the benefits of data sharing among 
different agencies using GE is illustrated here for river water quality monitoring (Soon et al., 
2005).  

The deterioration of river water quality is an increasing concern with the rapid urbanisation in 
Kuching. Several agencies are involved in regular monitoring of the river water quality of the 
Sarawak River and its tributaries especially within the urban stretch of the river. Some of these 
monitoring programmes are having similar purposes while some was initiated for specific 
purposes. The different key purposes of water quality monitoring are illustrated in  

Figure 3 below: 
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Figure 3: Effort overlapping among the agencies conducting water quality monitoring 
(Source : Eco-Ideal Systems, 2008) 
 
Despite the variation of monitoring purposes, the data collected from these monitoring 
programmes are almost identical. In the past, the data obtained from these monitoring 
programmes are not commonly shared plus some even kept in hardcopy (Figure 4 - left).  

With the establishment of GE, the involved agencies reached a consensus to standardize and 
share water quality data via the common database platform. The involved agencies are 
connected to the GE server and able to update their own data as well as to retrieve data 
collected from other agencies (Figure 4- right). 

Reporting tool, capable of presenting data retrieved in tables as well as graphs was developed 
to enhance the usability of the data.  

Eco-Ideal Systems/ Eco-Ideal Consulting Sdn. Bhd. 4 | P a g e  
 



GeoEnviron Information System  18 March 2008 
 

 

Figure 4: Conventional system vs. centralized server based GE Information system  
(Source : Eco-Ideal Systems, 2008) 
 
The greater transparency and information flows is expected to minimize the bureaucracy 
procedures for inter-agencies data acquisitions and enhance the efficiency of the “public 
services delivery” and “strategic responses” of the State. Table 1 below further illustrates the 
comparison between the conventional means of data acquisitions and access efficiency with 
use of GE System in achieving efficient use of resources. 
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Table 1: Conventional Data Request vs. using GE System 

Conventional Data Request GeoEnviron Information System 

• Call to respective agency for availability 
of data 

• letter for data acquisition 

• Data compilation and reply by agency 

• Data received and processed (if not in 
softcopy will need extra time) 

• Output for reporting 

• Check in the common shared system 
for the requested data 

• Data retrieved for review 

• Use the in-built reporting format e.g. 
graph to plot the needed data 

• Output and reporting 

Estimated time: Within 30-50 minutes (or 
less) and involved 
accessing GE in-house 
only a staff only. Data 
obtained in digital and 
even in presentable form. 

Estimated time: best scenario: 3-5 working 
days or more and 
involved many 
administration hours. 
Once received, may need 
to key in and convert to 
appropriate presentation 
format. 

0

1

2

3

4

5

6

Conventional System vs GeoEnviron System

Ti
m

e 
&

 H
R

 U
til

iz
at

io
n

 
(Source : Eco-Ideal Systems, 2008) 
 

2.3 Resources optimization 
With the establishment of a common information management system through the development 
of GE System, consideration of resources optimisation and savings (from reducing overlapping 
efforts and sharing of data) among the agencies can be realised.  
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Referring to the same example of water quality monitoring overlaps presented above, the 
following is a resulted decision on the overlaps at a specific monitoring point: 

 

 

Shift Downstream 

Stop Monitoring

Continue Monitoring 

Shift Upstream 

Figure 5: Resources Optimisation from GE Implementation 
(Source : Eco-Ideal Systems, 2008) 
 
The negotiation among the involved agencies ended up with the following decisions (Soon et 
al., 2005): 

• Agency with most comprehensive parameters and monitoring frequency should continue 
their monitoring programme; 

• Agency with less parameters and monitoring frequency should stop their monitoring 
programme or change to monitor other parameters that is not monitored by participated 
agencies (if applicable); and 

• Some agencies can even shift their monitoring points from the above sampling location 
to another location in order to generate more comprehensive status of river quality. 

 
The reduction of overlaps will inevitably bring several notable benefits to the agencies involved. 
These include: 

• Saving of resources (financial, human and facilities) from the optimization of resources 
used; 

• More frequent flow of data (comprehensive trend analysis) from data sharing through 
one single database; 

• Consistency and standardization of data used by various agencies which improve the 
efficiency and effectiveness for data sharing; 

• Effective planning tool for future resource allocation and reallocation. 
 

Eco-Ideal Systems/ Eco-Ideal Consulting Sdn. Bhd. 7 | P a g e  
 



GeoEnviron Information System  18 March 2008 
 
3 Summary 
Establishing a coherent, integrated environmental management system requires the access to 
reliable and comprehensive data from many different governmental agencies. GE, is a solution 
as a common data platform among multiple agencies. The robustness and user friendliness of 
the system allows the users to customise their needs towards the use of the system. The 
implementation of such system brings many advantages to the Government, especially in 
relation to better access and usage of data, resources savings and optimisation from data 
sharing and so forth. The successful implementation of such system in Kuching, Sarawak 
presents a role model towards integrated environmental data management in Malaysia. There 
are many other potential and wide applications of GE in Malaysia, such as contaminated land 
and industrial pollution, solid waste management (Soon & Luk, 2007), water resources and 
integrated river basin management and so forth. 
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