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 ABSTRACT 

 This study aimed to understand how Environmental Information Systems 
(EIS) had been successfully developed and what factors might contribute to 
its demise. This study is timely given increasing demands on environmental 
management best practices and the current calls on how IS can be designed 
for such 'green' practices. Drawing from a case study, this paper examined an 
ongoing design and development of a farm management system seeking to 
enhance understanding of EIS development and success. The findings 
identified a number of key issues that were important in the EIS 
development. These included how the development process, collaboration 
and involvement, technical aspect, support and participation and support 
from all stakeholders including smaller ones. The results from this study 
suggested that EIS development exhibited a lot of challenges because it had 
involved a number of persons, diverse organizations and non-human aspects 
such as environmental regulation, standardization and safety aspect. Given 
this flux nature, it was therefore important for the initiators (e.g. Government 
and developers) to establish alliances with other interested parties, 
orchestrate the view of different stakeholders and technical aspects to success 
the design process. 
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1. INTRODUCTION  

The environmental sustainable practice recently has been a primary issue in many organizations due 
to the regulatory requirements, market pressure, environmental deterioration  and good business practices [1-
3]. This has prompted interest among academia and business to develop IS that can assist organizations with 
information collection about environmental impact in decision-making, monitoring and/or regulatory 
compliance. In this study, the typical IS for environmental management is referred as Environmental 
Information Systems (EIS). 

EIS are interesting context to study in their own right, because these deal with complex and 
contestable environmental impact information that, directly or indirectly, has a broad and diverse audience of 
users such as government, consumers and environmental groups [e.g. 4, 5]. In addition, EIS are relatively 
new and have dynamic environment which are significantly influenced by newly information or punctuating 
events on technology, organization, people and environmental regulation [6-8]. As a consequence, designing 
such system could present different challenges compared to other ‘traditional’ IS such as EDI, Accounting 
systems and SCM where the nature of the information (e.g. Inventory, financial) is better understood. In 
particular, the challenges are likely to multiply when the EIS are targeted for small businesses including 
Small Medium Enterprise (SME) which are heterogeneous in term of IS capability, readiness and the level of 
environmental sustainability commitment. 

Drawing from the case study, this paper examines an ongoing design and development of Farm 
Management System (FMS) intended for use by farmers in Australia which is considered as an EIS. The 
research sought to understand how such FMS which is considered as EIS had been developed, and what 
factors may have contributed to its successful and demise particularly when diverse stakeholders including 
small ones involved and used the system. This study follows Clarke III and Flaherty [9] stage development 
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approach to identify what went wrong and consider what we can learn from the eight years experience of this 
FMS development. 

 
2. BUILDING SUCCESSFUL EIS 

There is dearth of study particularly which is focusing on EIS design from which to identify what 
factors may contribute to the success or failure in the design process. Instead, the existing studies generally 
focus on the technical design of EIS to support environmental management practices [10-13]. The existing 
studies generally provide understanding on how to success the EIS design from technical aspects (e.g. 
System configuration, database structure and system architecture). As with many other IS design (e.g. e-
commerce, e-government and SCM), the success of EIS design is also constrained by non-technical aspects 
such as common interests, IS/IT capabilities, human resources, financial and managerial supports [2, 14-17] 
which may overlook the technical aspects. This is also demonstrated by previous research on IS/IOIS success 
in which non-technical factors are consistently found to be more important instead of technical factors [18-
20]. This in no surprising that the existing knowledge provides simplistic view on what factors which may 
contribute to the success or failure of EIS design. 

Literature in this area also provides limited framework or design method from which we can 
examine the EIS development process and identify the success or failure. A notable exception by Thies and 
Stanoevska-Slabeva [21] who identified critical success factors for EIS development including clear value 
proposition, the role of the platform as enabler and the potential advantage of platforms owned by third 
parties and operated as clouds, content that is offered, and the users. However the identified factors are too 
global and provided simplistic view on how to success the EIS design. In fact, EIS is characterized as 
complex systems as the consequence, the designed is constrained by socio-technical factors as well as 
environmental sustainability factors.  

Unlike in the EIS literature, the existing IS studies provide extensive discussion on what is 
considered as the success factors in design and development process. Many studies mention repeatedly a 
number of factors which is required to success the IS design such as funding support, common interests, 
value preposition, technology, integration process, trust privacy and security [22-24]. In addition, a large 
bodies of IS literature also discuss the stage of development process of IS [e.g. 25, 26] and Clarke III and 
Flaherty's strategy [9] perhaps the most relevant to illustrate the EIS development process. Table 1 illustrates 
Clarke III and Flaherty's approach which is previously used to describe business community development 
portals. By using this development stage we can evaluate what is known or went wrong in the development 
process and consider what we can learn from the experience of this EIS development.  

 
Table 1. The five EIS development strategy, adapted from Clarke III and Flaherty [9] 

Stage Description 
Define Defining EIS objective, Defining EIS business process, Identifying stakeholders and users in the EIS 
Design Designing usability of the EIS and Designing the environmental information that will be managed in EIS 
Develop Developing EIS prototype, Promoting EIS to potential users and stakeholders, Running EIS evaluation and obtain feedback  
Deliver Delivering final EIS based on evaluation and feedback and Incorporating the users or stakeholders needs in the EIS 
Defend Ensuring ongoing EIS viability and Providing relevant supports to continue EIS running 

 
3. RESEARCH METHOD AND DATA ANALYSIS 

This study is based on a single case study of an ongoing EIS design for Farm Management System 
(FMS) intended for use by farmers in Australia. The FMS is being designed to provide a two-way flow of 
environmental information particularly on land management among various stakeholder groups including 
government agencies, dairy company and farmers/land managers. Each of these stakeholders has different 
needs and even conflicting interest regarding the information that is exchanged or stored. Therefore FMS is a 
fruitful empirical context to understand the successful factors of EIS development as it exhibits dynamic 
process in aligning different requirements. The case study is also used as an empirical context to illustrate 
how the challenges and the complexities that surround attempts to tie together diverse organizations/people, 
technologies, environmental management best practices and business processes into an EIS solution.  

Data covering the entire process of FMS design mainly were gathered from semi structured open-
ended interviews with people who involved in the design process such as: IT vendor, representatives of 
Government Agencies and industry. A number of interviews with end-users including field staffs and farmers 
was also conducted to deepen understanding the use and the problem associate with the FMS. Based on the 
responses we can identify factors which contribute to the success or failure of the FMS. Secondary data will 
also be collected such as documents, reports, minutes of meetings, user guides and other archival documents 
which may contribute to understanding the issues around the FMS development. 

The data generated from interview transcripts and secondary are in textual form (e.g. reports, design 
documents) and analyzed by using qualitative method. This research follows Wolcott’s [27] approach in 
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analyze the data which he distinguishes between description, analysis and interpretation in the data analysis 
process. Each of these steps can benefit from using content analysis method by using computer software such 
as NVivo [28, 29]. From this data analysis process we draw out themes (patterns), concepts and conclusions 
relating to identify the success factor in EIS development as well as lesson learned from the failures. 
 
4. CASE STUDY OVERVIEW 

Farm Management System (FMS) design project was initiated in early 2005 by government through 
the Department Land Resources (DLR) and Department Environment (DE) (pseudonym for the government 
departments) as part of Environmental Management Systems project. FMS is a web-based farm and 
catchment information management tool which was primarily designed to enable farmers or land managers to 
capture spatial data of their properties, natural assets, current and future management activities at farm level. 
Given the reality that two thirds of the land is used for farming, many of the natural resources (e.g. 
waterways and vegetation) on it are affected by activities such as fertilising and grassing. Therefore, the 
government tried to initiate the design and development of a useful and useable tool that can support farmers 
or land managers in particular with land management. In addition, at larger scale, FMS allows government 
and catchment planners to access on-farm activities to assist with environmental management, monitoring, 
reporting and future investment. 

This project is timely, given the absence of sound empirical tool based on rigorous science and 
suitable for a variety of agro-ecological zones to collect, assess, monitor and generate action planning of 
current environmental support programs at farm level. In addition, there have been extensive farm 
management tools, however farmers were still reluctant to use those packages for some reasons such as 
relatively expensive, designed for single purpose and not user friendly [30]. Therefore rather than just pass 
environmental regulations and provide direct support (e.g. training, funding and subsidy for EMS programs) 
to farmers, the government worked collaboratively with related department, catchment authorities and other 
third parties for co-development, trialing and testing the FMS.  
 
5. RESEARCH FINDING AND ANALYSIS  

To achieve those objectives, the government through related departments and four catchment 
authorities undertook the work in a consortium to start the development of FMS. Based on the information 
obtained during interviews with participant and the data gathered from secondary sources, this research 
draws a number of key findings regarding the FMS development process. Table 2 summarizes the analysis of 
the FMS development process using Clarke and Flaherty’s [9] approach. 

 
Table 2. Analysis of FMS development process  

Stage Outcome 
Define • The consortium clearly define the objective of the FMS as discussed in the background of FMS development 

section. This is because majority the consortium members had previously involved in the environmental project 
and many of them have been working closely with farmers. Therefore it is not surprising that they could produce a 
well defined conceptual design as they understand their needs and farmers interests in environmental management. 

• In addition the analysis also indicated that the FMS development goal is well defined as it is originated from the 
National Pilot Program on Environmental Management Systems (EMS) and EMS Pathways to Sustainable 
Agriculture which is previously enacted by the government.   

Design • During the interview with the IT vendor who responsible for the FMS development, it was clear that the FMS 
business process, system specification and requirement analysis were well prepared. They applied a systematic 
design approach to develop the FMS such as running series of workshops with potential users for requirement 
gathering, developing mock up screens to explain the EIS concept to users prior to development and they also held 
some consultation sessions with government to ensure the design systems were appropriate. 

• As the FMS was primarily designed to help farmers to reduce the compliance and administrative burden in 
environmental and farm management, understanding their needs, interests and heterogeneity is important. 
Therefore to address this need, the consortium also involved farmers in some stage of development including 
workshops for user requirement gathering, follow up feedback upon the design systems via mock up screens and 
finally in formal evaluation to test the usability and the usefulness of FMS. The consortium also involved field 
staffs who assist farmers in farm and environmental management to discuss about the functionalities, design of 
database tables, what information would be valuable for farmers.  

• In this stage, some technical workshops particularly with the government people were held to discuss about how 
the prototype would work in terms of the software technologies, the mapping that the system would need to use, 
how to handle security and privacy from a technical perspective. The objective of this workshop was to make sure 
that the design of the FPT prototype was acceptable to government from the technical and architecture perspective.  

• However investigation found that various environmental information needs among the users has not well 
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Stage Outcome 
incorporated in the design. Instead, the government's needs are more taken into account in the design which may 
lead to the failure as contended by the developer, " and when we originally building FMS, we ask them (Farmers) 
to identify the EVC(Ecological Vegetation Classification) for each of their paddocks and really that was just 
beyond them you know" [Vendor]. As the result, although FMS has a lot of potential use for farmers to access 
aerial photography, property boundaries and satellite data for farm planning. But not many farmers in the pilot 
group have equipment or confidence to take advantage of FMS for better farm management. In response to this 
challenges, the developer tried to enhance the FMS by including the analytical and decision support tools such as 
Farm Nutrient Lost Index (FNLI) which is valuable for farmers in farm and environmental management 

Develop • The development phase was also found well managed. For example, some evidences show after completing the 
design phase and some revisions, the vendor developed the FMS prototype.  The consortium then run a number of 
workshops and internal trial to ensure that the prototype was acceptable from technical aspect, identify 'bugs' and 
get feedback for further improvement. Following the prototype development, the government run evaluation to 
test the usability and usefulness of the FMS. A series of trial and workshop sessions which involved field officers 
and farmers were held to demonstrate ‘proof-of-concept’ of the FMS design. 

• The analysis also found that some strategies in this phase work effectively to success the FMS development. For 
instance in order to achieve adequate level of participation from users (farmers), the government invited the dairy 
company to involved in promoting the use of FMS. The company is considered as the key stakeholder as they 
currently have power by virtue to facilitate or encourage farmers to use FMS as indicated by their field staff, "It 
was easy to engage farmers with that area. So the food safety what we focused on first because there is an audit 
related to that so they set standards are and the farmers need to comply with. anywhere where there is not that's 
stick to speak, it’s been difficult to get them to engage with" [Diary Company Field Staff]. In addition, the 
company was very keen to assist their farmers by designing the Dairy Management System (DMS) to reduce 
administrative burden to report upon on-farm environmental management. Therefore, they had strong interest to 
involve in the pilot testing as they saw FMS is a 'ready-made' tool which could give their DMS extra functions and 
valuable for their farmers. 

• The collaboration of the dairy company and the consortium had successfully conducted the pilot program to make 
the environmental management at farm level burden free for dairy farmers by using the FMS and DMS. In 
addition, after the evaluation, there had been considerable interest in the prototype from farmers, extension 
officers and industry. For example, from around 60 farmers participated in the pilot testing in 2006, three years 
latter 1350 people across 8 of the 10 Catchment Authorities were registered as user, and approximately 700 had 
actively used the FPT prototype. 

Deliver • As the Environmental Management System (EMS) project was finished in 2007 and the evaluation found that the 
prototype demonstrated the ‘proof-of-concept’ of the FMS conceptual design, the consortium then recommended 
government for future investment into fully system development. However government as the owner had not 
decided upon the development of the fully system for state-wide roll out and this in turned resulting the 
uncertainty on FMS design project. Generally, the Government were in favour with the recommendations set by 
the team, however, within about four years there was no decision made by government as they are reviewing the 
entire policy on EMS.  

• At the end, the  FMS prototype had some limitations as the growing users and their interests whilst it was designed 
for only prototype. Without major enhancement during six to seven years, the FMS prototype had reached its 
useful life in term of the technology, new requirements, funding support and information needs. 

Defend • Given this difficult situation and whilst the users reaction had been extremely positive, the team excluding 
government then decided to work out to keep FMS prototype ‘alive’, and they put some funding to cover the 
expenses, provided basic technical supports and assistance as well as ad-hoc training programs. There was also a 
great deal of support for FMS prototype continuation and expansion from industry groups and NGO’s such as 
extension support systems development, farm planning program and landscape monitoring.  

• Finally after for more four years without decision, in mid 2011, the government then decided to provide funding to 
develop the FMS prototype into fully system which called Farm Management Systems 2.0 (FMS 2.0). At the time 
of writing this paper, the FMS 2.0 design had been at the development of high level of specification and by the end 
2013 the government will have the fully function system. 

 
6. DISCUSSION AND CONCLUSION 

The case study shows that at the time of writing the paper, the government has successfully initiated, 
designed, developed and tested the FMS prototype prior to the development of fully function systems for 
state-wide roll out. From the end-users' (farmers and field staffs) point of view, it had successfully delivered 
expected value and provided valuable tool for better farm and environmental best management practices. It 
also helped make the interaction between government, extension officers, catchment planners and farmers 
more effective and reduce environmental information asymmetry.  

Drawing from the case study one of the key success factors in building the EIS is stakeholder’s 
identification and selection and then reconcile their different or even conflicting interests in the development 
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process. This is consistence with previous studies [e.g. 31, 32, 33], and particularly in the context of EIS 
where diverse stakeholders with different interests met. In addition, the development process which was 
organised by the vendor followed most of principles of IT project delivery from defining the scope, 
requirement gathering, design process and evaluation prior to system implementation. All those important 
steps have been acknowledged in the previous study as the design phase. Evident from the case study also 
indicated that one of the key inhibitors of FMS design project within pre-defined timeline was the inadequate 
and uncertain supports. This is because the FMS design project relied on the government supports (e.g. 
funding, infrastructure and field officers) which were heavily influenced by the current government policies. 
Therefore any changing in the government policy particularly in the environmental program will have impact 
to the FMS design project. 
 By using Clarke and Flaherty’s [9] approach to understand how the FMS design processes in the 
complex and dynamic environment, this study in particular has extended previous understanding on success 
and failure factors of developing IS/IOIS. However, what is important in this findings is that the analysis 
identifies a number of factors, not discussed in the literature, that are important for designing successful 
FMS. First, unlike many other IOIS technologies, in agriculture sector the FMS is designed and transferred to 
a large number of farmers via intermediary agents. This is due to the fact that farmers face a considerable 
barriers including geographically-disperse, limited resources, knowledge and IT expertise. This in turn 
requires active participation of stakeholders who can play as intermediary roles such as government staffs, 
catchment planner and extension officers in grappling with diverse requirements and delivering supports in 
the implementation. Second, it has been recognised that the stakeholders in FMS design (farmers, field 
officers, catchment planner, and industry) have different but complementary interests, knowledge and skill in 
environmental and farm management. Therefore the FMS design for those parties involves an interactive 
process of co-learning, collaboration, negotiation and communication which have strong parallels to 
participatory approach. 
 Finally, the main challenge in the FMS design is how to design the systems that enable the 
Environmental Information (EI) sharing across different organisations. The EI is characterised by its 
complexity which dealing with changing regulation, contestable, voluminous and unstructured data. The 
distinctive nature of EI made the information exchange in FMS is different compared to traditional 
information (e.g. inventory, financial) in IOIS which is well discussed and understood in the literature. In 
addition, the diverse participating organisations in the FMS have different or competing and even conflicting 
of what is considered as the EI. As consequence, designing such systems involves two complementary but 
distinctive approaches, technical and non-technical. The technical approaches include the processes of 
defining systems architecture, components, modules, interfaces, and environmental data requirements to 
address technical problems in EI sharing. While non-technical strategy has its root in social, cultural, and 
psychological aspects of the EI needs. Therefore, it is important to adopt appropriate strategies to manage the 
different interests, organisational background and management strategy of participating organisations which 
influence the design of the systems.   
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