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Environmental Information This study aimed to understand how Environmentébrination Systems
System (EIS) (EIS) had been successfully developed and whabriaehight contribute to
System Design its demise. This study is timely given increasirggnands on environmental
Success Factors management best practices and the current callownlS can be designed

for such 'green’ practices. Drawing from a casdystthis paper examined an
ongoing design and development of a farm managesystém seeking to
enhance understanding of EIS development and sucddse findings
identified a number of key issues that were imptrtin the EIS
development. These included how the developmentessy collaboration
and involvement, technical aspect, support andigijaation and support
from all stakeholders including smaller ones. Theults from this study
suggested that EIS development exhibited a lohaflenges because it had
involved a number of persons, diverse organizatams non-human aspects
such as environmental regulation, standardizatiwh safety aspect. Given
this flux nature, it was therefore important foe thitiators (e.g. Government
and developers) to establish alliances with otheterésted parties,
orchestrate the view of different stakeholders &etinical aspects to success
the design process.
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1. INTRODUCTION

The environmental sustainable practice recentlybie®s a primary issue in many organizations due
to the regulatory requirements, market pressundgr@mmental deterioration and good business restj1-

3]. This has prompted interest among academia asihdss to develop IS that can assist organizatidths
information collection about environmental impact decision-making, monitoring and/or regulatory
compliance. In this study, the typical IS for ewovimental management is referred as Environmental
Information Systems (EIS).

EIS are interesting context to study in their ovight, because these deal with complex and
contestable environmental impact information thagctly or indirectly, has a broad and diverseience of
users such as government, consumers and enviroaihggotps [e.g. 4, 5]. In addition, EIS are relaly
new and have dynamic environment which are siganifly influenced by newly information or punctuatin
events on technology, organization, people andrenriental regulation [6-8]. As a consequence, tdsig
such system could present different challenges aoadpto other ‘traditional’ IS such as EDI, Accadngt
systems and SCM where the nature of the informaf#og. Inventory, financial) is better understodm.
particular, the challenges are likely to multiphhen the EIS are targeted for small businessesdimgu
Small Medium Enterprise (SME) which are heterogeisdén term of IS capability, readiness and thellefe
environmental sustainability commitment.

Drawing from the case study, this paper examinesragoing design and development of Farm
Management System (FMS) intended for use by farrnmessustralia which is considered as an EIS. The
research sought to understand how such FMS whidonsidered as EIS had been developed, and what
factors may have contributed to its successful @emiise particularly when diverse stakeholders fiolg
small ones involved and used the system. This stolttyws Clarke Il and Flaherty [9] stage develogmh
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approach to identify what went wrong and consideatwwe can learn from the eight years experienthisf
FMS development.

2. BUILDING SUCCESSFUL EIS

There is dearth of study particularly which is feitig on EIS design from which to identify what
factors may contribute to the success or failurthendesign process. Instead, the existing stugbesrally
focus on the technical design of EIS to supporirenmental management practices [10-13]. The exjsti
studies generally provide understanding on how ueccass the EIS design from technical aspects (e.g.
System configuration, database structure and systetmitecture). As with many other IS design (eg.
commerce, e-government and SCM), the success otl&sgn is also constrained by non-technical aspect
such as common interests, IS/IT capabilities, hunegources, financial and managerial supports4217]
which may overlook the technical aspects. Thidde demonstrated by previous research on 1S/I0t8ess
in which non-technical factors are consistentlyniddo be more important instead of technical fac{aB-

20]. This in no surprising that the existing knodde provides simplistic view on what factors whioay
contribute to the success or failure of EIS design.

Literature in this area also provides limited fravoek or design method from which we can
examine the EIS development process and identéstitcess or failure. A notable exception by Thied
Stanoevska-Slabeva [21] who identified critical ®ss factors for EIS development including cleduea
proposition, the role of the platform as enabled #éime potential advantage of platforms owned bydthi
parties and operated as clouds, content that é&seuff and the users. However the identified fachoestoo
global and provided simplistic view on how to swgxdhe EIS design. In fact, EIS is characterized as
complex systems as the consequence, the designeohsrained by socio-technical factors as well as
environmental sustainability factors.

Unlike in the EIS literature, the existing 1S stesliprovide extensive discussion on what is
considered as the success factors in design arelogenent process. Many studies mention repeatedly a
number of factors which is required to successIgeesign such as funding support, common interests
value preposition, technology, integration procdssst privacy and security [22-24]. In additionJaage
bodies of IS literature also discuss the stageesElbpment process of IS [e.g. 25, 26] and Clatkarid
Flaherty's strategy [9] perhaps the most relevaiiltustrate the EIS development process. Tabliutiates
Clarke 11l and Flaherty's approach which is pregigused to describe business community development
portals. By using this development stage we cafuatawhat is known or went wrong in the developmen
process and consider what we can learn from thereqe of this EIS development.

Table 1. The five EIS development strategy, adafsted Clarke 11l and Flaherty [9]

Stage Description

Define Defining EIS objective, Defining EIS busisgwocess, Identifying stakeholders and usersarets

Design Designing usability of the EIS and Desigrtimg environmental information that will be manageé&IS

Develop  Developing EIS prototype, Promoting El$ttential users and stakeholders, Running EIS atialuand obtain feedback
Deliver Delivering final EIS based on evaluatiorddeedback and Incorporating the users or staker®lteeds in the EIS
Defend Ensuring ongoing EIS viability and Providifevant supports to continue EIS running

3. RESEARCH METHOD AND DATA ANALYSIS

This study is based on a single case study of going EIS design for Farm Management System
(FMS) intended for use by farmers in Australia. THdS is being designed to provide a two-way flow of
environmental information particularly on land mgaement among various stakeholder groups including
government agencies, dairy company and farmerstaandagers. Each of these stakeholders has different
needs and even conflicting interest regarding tif@mation that is exchanged or stored. TherefddSks a
fruitful empirical context to understand the suafekfactors of EIS development as it exhibits dyia
process in aligning different requirements. Theecstsidy is also used as an empirical context tistilhte
how the challenges and the complexities that sad@ttempts to tie together diverse organizatiauie,
technologies, environmental management best pescéind business processes into an EIS solution.

Data covering the entire process of FMS design iyairere gathered from semi structured open-
ended interviews with people who involved in thesiga process such as: IT vendor, representatives of
Government Agencies and industry. A number of in&ws with end-users including field staffs andhfiars
was also conducted to deepen understanding tharaséhe problem associate with the FMS. Based en th
responses we can identify factors which contrittatthe success or failure of the FMS. Secondarg wdéit
also be collected such as documents, reports, esraftmeetings, user guides and other archivalrdeats
which may contribute to understanding the issuearad the FMS development.

The data generated from interview transcripts awbisdary are in textual form (e.g. reports, design
documents) and analyzed by using qualitative metfdis research follows Wolcott's [27] approach in
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analyze the data which he distinguishes betweecrigéion, analysis and interpretation in the datalgsis
process. Each of these steps can benefit from gsingent analysis method by using computer softwach
as NVivo [28, 29]. From this data analysis processdraw out themes (patterns), concepts and canokis
relating to identify the success factor in EIS depment as well as lesson learned from the failures

4. CASE STUDY OVERVIEW

Farm Management System (FMS) design project wéated in early 2005 by government through
the Department Land Resources (DLR) and Departfewnironment (DE) (pseudonym for the government
departments) as part of Environmental Managemerste®s project. FMS is a web-based farm and
catchment information management tool which wasarily designed to enable farmers or land managers
capture spatial data of their properties, natusaéts, current and future management activitiésrat level.
Given the reality that two thirds of the land isedsfor farming, many of the natural resources (e.g.
waterways and vegetation) on it are affected byities such as fertilising and grassing. Therefdhe
government tried to initiate the design and devalept of a useful and useable tool that can sugporters
or land managers in particular with land managemanaddition, at larger scale, FMS allows governine
and catchment planners to access on-farm activitiesssist with environmental management, monitprin
reporting and future investment.

This project is timely, given the absence of soendpirical tool based on rigorous science and
suitable for a variety of agro-ecological zonescttlect, assess, monitor and generate action pignof
current environmental support programs at farm llee addition, there have been extensive farm
management tools, however farmers were still rahicto use those packages for some reasons such as
relatively expensive, designed for single purpase aot user friendly [30]. Therefore rather thastjpass
environmental regulations and provide direct supfmg. training, funding and subsidy for EMS pgs)
to farmers, the government worked collaborativelthwelated department, catchment authorities ahdro
third parties for co-development, trialing and irggthe FMS.

5. RESEARCH FINDING AND ANALYSIS

To achieve those objectives, the government throrgdated departments and four catchment
authorities undertook the work in a consortium tirtsthe development of FMS. Based on the inforomati
obtained during interviews with participant and tii@ta gathered from secondary sources, this rdsearc
draws a number of key findings regarding the FM&tispment process. Table 2 summarizes the anaysis
the FMS development process using Clarke and Ridb¢®] approach.

Table 2. Analysis of FMS development process
Stage Outcome
Define * The consortium clearly define the objective of S as discussed in the background of FMS develapme
section. This is because majority the consortiunmbers had previously involved in the environmeptalject
and many of them have been working closely witmtens. Therefore it is not surprising that they dquioduce a
well defined conceptual design as they understaeid heeds and farmers interests in environmergalagement.

« In addition the analysis also indicated that theSFlevelopment goal is well defined as it is origgdafrom the
National Pilot Program on Environmental Managem8gstems (EMS) and EMS Pathways to Sustainable
Agriculture which is previously enacted by the gowveent.

Design ¢ During the interview with the IT vendor who respites for the FMS development, it was clear that EMS
business process, system specification and reqgeireanalysis were well prepared. They applied #esyatic
design approach to develop the FMS such as rurserigs of workshops with potential users for reguient
gathering, developing mock up screens to explarEis concept to users prior to development angldts® held
some consultation sessions with government to erteerdesign systems were appropriate.

¢ As the FMS was primarily designed to help farmersréduce the compliance and administrative burden i
environmental and farm management, understandieg tieeds, interests and heterogeneity is important
Therefore to address this need, the consortium ialgaved farmers in some stage of developmentuitioly
workshops for user requirement gathering, followfegdback upon the design systems via mock up resraed
finally in formal evaluation to test the usabiliéyd the usefulness of FMS. The consortium alsoledofield
staffs who assist farmers in farm and environmemtahagement to discuss about the functionalitiesigd of
database tables, what information would be valutdsléarmers.

¢ In this stage, some technical workshops particulaith the government people were held to discimriahow
the prototype would work in terms of the softwagehinologies, the mapping that the system would teee,
how to handle security and privacy from a techngEkpective. The objective of this workshop waméke sure
that the design of the FPT prototype was acceptalilevernment from the technical and architecpenespective.

« However investigation found that various environtaérinformation needs among the users has not well
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Stage Outcome

incorporated in the design. Instead, the governmereds are more taken into account in the degigeh may
lead to the failure as contended by the develdpand when we originally building FMS, we ask therar(fers)
to identify the EVC(Ecological Vegetation Classifion) for each of their paddocks and really thasnjust
beyond them you kn8vjVendor]. As the result, although FMS has a lot of poténtse for farmers to access
aerial photography, property boundaries and sttediata for farm planning. But not many farmergha pilot
group have equipment or confidence to take advantéd-MS for better farm management. In responséiso
challenges, the developer tried to enhance the BiiBcluding the analytical and decision suppoaigsuch as
Farm Nutrient Lost Index (FNLI) which is valuabler farmers in farm and environmental management

Develop * The development phase was also found well mandgadexample, some evidences show after completiag t
design phase and some revisions, the vendor dexckbye FMS prototype. The consortium then runraber of
workshops and internal trial to ensure that theéqtype was acceptable from technical aspect, ifjeitigs' and
get feedback for further improvement. Following {ivetotype development, the government run evalnatd
test the usability and usefulness of the FMS. Aesenf trial and workshop sessions which involviettifofficers
and farmers were held to demonstrate ‘proof-of-epticof the FMS design.

« The analysis also found that some strategies sghase work effectively to success the FMS dewedop. For
instance in order to achieve adequate level oigyaation from users (farmers), the governmenttenlithe dairy
company to involved in promoting the use of FMSeTdompany is considered as the key stakeholdeneys t
currently have power by virtue to facilitate or entage farmers to use FMS as indicated by thdit Seaff, "It
was easy to engage farmers with that area. Soabe $afety what we focused on first because tiseam iaudit
related to that so they set standards are and @nmédrs need to comply with. anywhere where thermighat's
stick to speak, it's been difficult to get themetwgage with [Diary Company Field Staff]. In addition, the
company was very keen to assist their farmers Isjgdng the Dairy Management System (DMS) to reduce
administrative burden to report upon on-farm enwinental management. Therefore, they had strongesttéo
involve in the pilot testing as they saw FMS isemady-made' tool which could give their DMS exwadtions and
valuable for their farmers.

* The collaboration of the dairy company and the odism had successfully conducted the pilot progtarmake
the environmental management at farm level burdea for dairy farmers by using the FMS and DMS. In
addition, after the evaluation, there had been idemsble interest in the prototype from farmersteesion
officers and industry. For example, from aroundf@&@ners participated in the pilot testing in 20€&ee years
latter 1350 people across 8 of the 10 Catchmenhdkilies were registered as user, and approxima@tyhad
actively used the FPT prototype.

Deliver * As the Environmental Management System (EMS) ptajexs finished in 2007 and the evaluation found tha
prototype demonstrated the ‘proof-of-concept’ &f #MS conceptual design, the consortium then recamded
government for future investment into fully systelavelopment. However government as the owner had no
decided upon the development of the fully system dmte-wide roll out and this in turned resultitiee
uncertainty on FMS design project. Generally, tlevé@nment were in favour with the recommendatiartsby
the team, however, within about four years thers m@ decision made by government as they are rengetie
entire policy on EMS.

« Atthe end, the FMS prototype had some limitatiasshe growing users and their interests whilstg designed
for only prototype. Without major enhancement dgrsix to seven years, the FMS prototype had readked
useful life in term of the technology, new requients, funding support and information needs.

Defend « Given this difficult situation and whilst the usemsaction had been extremely positive, the teamudig
government then decided to work out to keep FMSopype ‘alive’, and they put some funding to cotee
expenses, provided basic technical supports anstasse as well as ad-hoc training programs. Thea also a
great deal of support for FMS prototype continuatamd expansion from industry groups and NGO’s saxh
extension support systems development, farm planmiogram and landscape monitoring.

« Finally after for more four years without decisiammid 2011, the government then decided to petichding to
develop the FMS prototype into fully system whiclled Farm Management Systems 2.0 (FMS 2.0). Atithe
of writing this paper, the FMS 2.0 design had bathe development of high level of specificationl &y the end
2013 the government will have the fully functiors®m.

6. DISCUSSION AND CONCLUSION

The case study shows that at the time of writirggthper, the government has successfully initiated,
designed, developed and tested the FMS prototyioe tor the development of fully function systems fo
state-wide roll out. From the end-users' (farmec field staffs) point of view, it had successfullglivered
expected value and provided valuable tool for bdttem and environmental best management practites.
also helped make the interaction between governnestension officers, catchment planners and fasmer
more effective and reduce environmental informatiepmmetry.

Drawing from the case study one of the key sucfasters in building the EIS is stakeholder’s
identification and selection and then reconcilértbéferent or even conflicting interests in thewveélopment
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process. This is consistence with previous stupies 31, 32, 33], and particularly in the contextElS
where diverse stakeholders with different interastt. In addition, the development process whicls wa
organised by the vendor followed most of principtEsIT project delivery from defining the scope,
requirement gathering, design process and evalugtimr to system implementation. All those impatta
steps have been acknowledged in the previous stsdhie design phase. Evident from the case sty al
indicated that one of the key inhibitors of FMSidagroject within pre-defined timeline was thedeguate
and uncertain supports. This is because the FM#rdgsoject relied on the government supports (e.g.
funding, infrastructure and field officers) whictere heavily influenced by the current governmenicjses.
Therefore any changing in the government policyipalarly in the environmental program will havegact

to the FMS design project.

By using Clarke and Flaherty’s [9] approach to enstand how the FMS design processes in the
complex and dynamic environment, this study inipaldr has extended previous understanding on sacce
and failure factors of developing 1S/I0IS. Howeveshat is important in this findings is that the bs#s
identifies a number of factors, not discussed m literature, that are important for designing ssstul
FMS. First, unlike many other 10IS technologiesagriculture sector the FMS is designed and traresig¢o
a large number of farmers via intermediary agenkss is due to the fact that farmers face a comalle
barriers including geographically-disperse, limitegsources, knowledge and IT expertise. This im tur
requires active participation of stakeholders wha play as intermediary roles such as governmaeifisst
catchment planner and extension officers in gragpliith diverse requirements and delivering support
the implementation. Second, it has been recogrisat the stakeholders in FMS design (farmers, field
officers, catchment planner, and industry) havéedsht but complementary interests, knowledge &iitlis
environmental and farm management. Therefore th& Fidsign for those parties involves an interactive
process of co-learning, collaboration, negotiatimmd communication which have strong parallels to
participatory approach.

Finally, the main challenge in the FMS design @vhto design the systems that enable the
Environmental Information (El) sharing across diffiet organisations. The El is characterised by its
complexity which dealing with changing regulaticagntestable, voluminous and unstructured data. The
distinctive nature of El made the information exupa in FMS is different compared to traditional
information (e.g. inventory, financial) in 101S wdhi is well discussed and understood in the liteeatin
addition, the diverse participating organisatiamshie FMS have different or competing and even latimfg
of what is considered as the El. As consequencgguiag such systems involves two complementary but
distinctive approaches, technical and non-techni€fle technical approaches include the processes of
defining systems architecture, components, moduigsffaces, and environmental data requirements to
address technical problems in El sharing. While-temhnical strategy has its root in social, cultusad
psychological aspects of the El needs. Thereforg,important to adopt appropriate strategies émage the
different interests, organisational background avahagement strategy of participating organisatishish
influence the design of the systems.
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