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Abstract— In Australia and in countries with intensive and 

high levels of farming activities, the agricultural industries are 

coming under increased pressure to demonstrate environmental 

compliances. Over the last decades, the government has taken the 

lead in developing various Farm Management Information 

Systems (FMIS), particularly to help farmers to improve their 

productivity while reducing environmental impacts. 

Nevertheless, the existing systems have been criticized as being 

overly complex and not in the interests of farmers. Many FMIS 

are also unable to provide enhancements address both change in 

of requirements in farm practices and demand on environmental 

management. As implications, the potential benefits from using 

the FMIS are marginalized and even fail to achieve adequate 

levels of acceptance. Drawing from an ongoing FMIS design 

project in an Australian state, this paper provides a conceptual 

model of future FMIS. It also specifically explores the underlying 

approach of how the future FMIS can be developed as a better 
replacement of the existing fragmented systems. 
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I.  INTRODUCTION 

Recently, environmental sustainability has been 
increasingly important in the agricultural industries. This is due 
to the long and intensive development of farming practices 
such as more widespread use of fertilizers, pesticides and 
modified crop genetics [1, 2]. This demand in particular has led 
to the need to develop various computer-based systems as tools 
for collecting environmental information and recording on-
farm activities. This study considers this computer based 
systems as a Farm Management Information Systems (FMIS).  

There has been extensive work on the issues of how the 
development of such FMIS to handle environmental data 
collection and support farm production [e.g. 3, 4, 5]. However 
the majority of FMIS are designed and justified by agronomic 
researchers, farm advisers and policy makers who often own 
the systems, have extensive knowledge and least need 
assistance [6]. Generally, they developed a FMIS as part of 
their project work, whereas other stakeholders such as farmers 
or industry were either ignorant or misinformed about the 
system. In addition, most of FMIS are usually not well 

marketed [6]. As the implications, the opportunity to keep the 
systems up to date and consistent with the changes in users’ 
(farmers’) needs and the industry cannot be taken accurately [7, 
8]. Furthermore, the low uptake of FMIS among the users 
(farmers) is not surprising and could have been predicted [9-
12]. 

II. FARM MANAGEMENT INFORMATION SYSTEM (FMIS)

A. FMIS definition and its unique features 

In this study a FMIS is defined as an Inter-organisational 
Information System (IOIS) for attainment of operational farm 
data and its environmental impact to support decision-making, 
monitoring and/or regulatory compliance. In addition, the 
FMIS is designed as a web-based collaborative Information 
System (IS) for a diverse range of users, combining spatial 
technologies to overlay a range of visual information layers and 
reports. By using the spatial web-based, voluminous and 
complex geographical data, farm information can be visualised 
efficiently. 

A FMIS is a special case of IOIS as the information sharing 
deals with the complex processes of the collecting, managing, 
storing and disseminating of operations functions of the farm 
as well its environment. However, there are some 
characteristics that make a FMIS a fruitful empirical context to 
study. For instance, FMIS is developed for public use where a 
diverse range of stakeholders, including farmers, can adopt and 
use the systems voluntarily or access the services freely. 

Another key distinctive characteristic found in the literature 
is that many FMIS have been designed and transferred to a 
large number of farmers via intermediary agents [11, 13]. This 
is due to the fact that farmers face considerable barriers, 
including geographically-disperse, limited resources and lack 
of IT expertise. This implies that the development also requires 
collaboration, co-learning and communication with other 
stakeholders who can play active roles as intermediaries in the 
implementation [14, 15]. Furthermore, the process of FMIS 
development also involves gathering requirements from a large 
number of users (farmers) who are heterogeneous, have 
different capabilities and not fully conversant with IS/IT [11, 
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16]. More unique characteristics of FMIS are summarised in 
Table 1. 

TABLE I. KEY UNIQUE FEATURES OF FMIS 

Characteristics Unique feature 

Target Audience

Diverse range of stakeholders including the 

government, researchers, field officers and farmers 

(via intermediaries) 

Data standard
Lack of or no complete set of business standards to 

support electronic transactions 

Information 

exchange 

Management of  complex and voluminous 

environmental data  

B. FMIS Design 

Reviews from the literature indicate that many FMIS have 
been widely developed. Examples include FMIS for nutrient 
management [17, 18], crop production improvement [4] and 
fertilizer management [19, 20]. Despite significant efforts 
having been made to develop FMIS, reviews indicate that the 
adoption among farmers is low [4, 9-12, 21]. Researchers came 
across the fact that farmers often faced various difficulties and 
problems when it came to adopting and using the systems. The 
dominant reason was that most of the FMIS were not well 
designed to suit farmers needs, heterogeneous users and 
unclear beneficiaries [11].  

The literature also shows that a number of FMIS gained 
acceptance from the users. However, most of the systems failed 
to provide enhancements and updates. As a result, many users 
were no longer using the systems. In addition, many FMIS 
failed to keep up to date and relevant, because of a lack of 
involvement of other stakeholders. Yet the stakeholders have 
influence and interest in the systems, and can be intermediaries 
in system adoption [22]. These stakeholders may include 
industry, farm advisers or field officers who can provide 
information and hold resources or power to force farmers to 
adopt the systems. An example of this failure is the 
development of an on-line computer-based pest management 
system for irrigated cotton called SIRATAC [23]. Initially 
SIRATAC was very successful as the farmers' response. 
Acceptance of the system implementation was positive. 
Eventually the system was reported terminated [24-26]. The 
literature acknowledged that the failure to provide 
enhancements and updates contributed to its demise [25]. 

All these interesting facts about the FMIS' features suggest 
that building such a system is a difficult endeavour. This is 
because the design processes of a FMIS may be uneasy and 
present considerable challenges before the system can 'go-live'. 
In particular, the challenges are likely to multiply as the system 
is targeted for a large number of farmers who have different 
levels of IT skills. Although a number of studies of FMIS 
design [27, 28] exist, there is need for more study of FMIS 
design that can account for the complex and dynamic nature of 
farm business especially used by diverse range of user groups 
(farmers, government agencies and industry).  Therefore a 
better understanding of FMIS design processes could make an 
important contribution to literature by adding to the growing 
but limited knowledge of  the process of FMIS design. 

III. RESEARCH STRATEGIES

The research was designed as a single case study for 
investigating contemporary, dynamic and real-life situations 
[29] of FMIS design. Therefore it is important to carefully 
consider representative case to create something new [29]. This 
implies that this study can make contribution to the current 
knowledge by looking at the inter-organisational FMIS other 
than stand-alone FMIS for DSS in agriculture. For this 
purpose, an ongoing FMIS design in Australia was chosen for 
this research. This research argues that the FMIS provides 
fruitful context to study the future FMIS as the systems is 
designed to assist various stakeholders including a large 
number of farmers in agricultural industry in the farm 
production and environmental management. 

 Using this method, empirical data was mainly collected 
through semi-structured interviews with a number of 
representatives of government, filed officers, farmers and 
vendor who involved in the FMIS design. Secondary data were 
also collected, e.g. reports, technical design documents, user 
guides, and other available archival evidence which may 
contribute to understanding FMIS design processes. 

IV. CASE STUDY OVERVIEW

The Australian government is responsible for Natural 
Resources Management (NRM) policies, monitoring, reporting 
and investing to sustainably manage land, water and 
biodiversity. To achieve those goals, the government is 
working through its related departments, to collect and manage 
environmental data across the whole land. In an Australian 
state, however, around two thirds of the land is private land and 
used for agriculture [30]. The majority of the lands are farm 
businesses and privately controlled by landholders. As an 
implication, many natural resources on these lands are directly 
affected by farming activities such as irrigating, fertilizing and 
grassing. 

Unlike the public land (e.g. river, lake and forest) where the 
government can directly impose provisions, their approach in 
private land involves working with farmers to protect and 
manage the natural resources. Therefore, rather than just pass 
laws and provide direct support (e.g. training, funding and 
subsidy) for NRM in private land, the government tried to 
work directly with farmers to monitor and report the 
environmental data at farm level. Through this environmental 
data collection at farm level, the government would have 
information on which to base NRM planning and decision-
making. This 'soft approach', however, requires the government 
to develop Farm Management Information Systems (FMIS) 
that are practical and useful for farmers for consistent state-
wide monitoring and reporting on the natural resources at farm 
level. 

Investigation from the case study revealed that, in the 
meantime, the government had various support programs in 
environmental monitoring. For instance, to assist with the 
management of catchment activities, the Catchment Authorities 
(CAs) used a system called the Catchment Activity 
Management System (CAMS)—a state-wide government web-
based data management and reporting system for regional 
agencies. CAMS is derived from Catchment and Water 
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Services (CAWS) indicator projects. The government agencies 
used CAMS to report on the outcomes of previous investment, 
demonstrate the level of success where works have occurred 
and evaluate the region’s progress towards meeting objectives 
of the current Regional Catchment Strategy and sub‐strategies. 
However, CAMS was designed for government agencies which 
could not provide tools to assist farmers in improving 
productivity, while at the same time managing the 
environmental impact in the paddock. 

Fig. 1. Current use of different and fragmented FMIS 

The government also had a Whole Farm Planning (WFP) 
program administered by the Department of Land and 
Resources (DLR) which aimed at improving farm decision 
making and the management of productivity, along with social 
and ecological issues. In this project, farmers and land 
managers were required to develop a property plan, design 
paddock sizes with the same land-class including water 
systems, shelter and wildlife corridors by using an aerial photo. 
To assist farmers in WFP, the DLR field staffs used computer-
based tools called MyFOL (My Farm Our Landscape) —a GIS 
based visual layers tool to deliver on ground works—to collect 
information at paddock level. 

Another government program is called FarmPlan21. It is a 
Whole Farm Planning course, run by the DLR, which provides 
practical information and tools for farmers to learn, understand 
and work towards making their business viable and productive. 
FarmPlan21 services helped farmers achieve their 
environmental and farming goals by offering a farm planning 
course and providing a farm mapping and planning tool called 
iFarm that utilized GIS technology and aerial photography. The 
software allows farmers to develop a whole farm plan, natural 
resource management and farm-management decisions. Upon 
the completion of FarmPlan21 courses, farmers could get the 

iFarm software and continue to use it independently with their 
own systems for farm management. This stand-alone 
application offered a simple and light tool, however it didn’t 
provide farmers and land managers with updated aerial maps as 
it worked in an off-line environment. 

The case study also indicated another project called Farm 
Plan Tool (FPT) in which a number of Catchment Authorities 
developed and trialed a prototype of a spatial web-based tool 
for farmers. The FPT was developed as a spatial system to be 
compatible with Environmental Management System (EMS) 
elements. By using the FPT, farmers were able to produce their 
on-farm action plan and link it to the EMS elements, e.g. native 
vegetation, soil type and nutrient index to assess the impact of 
paddock scale action. These were seen as important 
requirements from which the government was able to generate 
both regional and state-wide action plans. 

Following the FPT prototype evaluation, there was a strong 
interest from DairyCo (pseudonym of a leading dairy company 
in Australia) to involve in the pilot testing. In the meantime the 
company was designing an on-line program called Dairy 
Management Systems (DMS) to help their farmers report upon 
on-farm environmental outcomeand make this progress burden-
free. Therefore, they had a strong interest to be involved in the 
pilot testing to see the possibility of the FPT combining with 
their DMS to help raise their suppliers’ awareness about the 
impact of dairy farming activities on the environment. DairyCo 
wanted to encourage their suppliers to report on-farm 
environmental management using FPT and DMS, combining to 
automate the process. 

The investigation also found that there had been extensive 
farm management tools such as Farm Site, DSS Pro© and 
SSToolkit. However, the majority of the packages were 
designed for environmental experts or farm consultants. It was 
also found that the uptake of farm management systems by 
farmers had been slow due to various reasons such as 
complexity, lack of local relevance, lack of end-user 
involvement and mismatched objectives between developers 
and users [6]. 

Finally, analysis from the case study revealed that most of 
the systems are not targeted for use by farmers. In addition, the 
existing support programmes and systems focused on a single 
aspect, instead of employing an integrated approach. At the 
same time, the government had not provided data standard, to 
support on-farm information collection and catchment 
management. This resulted, especially when it came to the 
reporting or access to various data for decision making, in the 
government having difficulties in aggregating the information 
from those various tools. The problem is likely to multiply as 
the growing needs upon monitoring systems for farm 
management will create new fragmented tools, similar to 
iFarm, MyFOL and CAMs. Figure 1 illustrates the fragmented 
tools in current Farm Information Management Systems 
development. 

V. FINDINGS 

In response to these situations, the government planned to 
develop a self-sustaining, user friendly web-based spatial 
mapping and data management program. This project's aim 
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was to continue to enhance the existing application by 
designing, deploying and evaluating a Web 2.0 spatial mapping 
and data management tool called Farm Management System 
2.0 (FMS 2.0). In order to achieve the FMS 2.0 development 
goal, the project will be divided into three milestones which are 
briefly described in the following sub-sections.  

A. Development of a standard for farm data interchange;  

In this phase, the government in collaboration with 
SpatialCo (pseudonym of a consultant on open systems 
development for spatial data) developed an XML standard for 
spatial farm data called 'Farm Markup Language (FarmML)' to 
support agricultural information collections. FarmML is a 
primary data standard that describes the spatial location of the 
farm, properties (e.g. paddock, livestock, crops), farm 
processes (such as fertilising or milking) and the relationships 
between these features. It would support the collection of 
agricultural information required to underpin spatially based 
decision support systems, contextualised information delivery 
and integrated reporting. More importantly, FarmML was 
designed as a spatial data standard upon which the FMS 2.0 
would be built. Furthermore, it would support the collection of 
agricultural information, integrated reporting and an open 
platform to overcome the development of fragmented systems. 
A FarmML domain model is presented in Figure 2. 

Fig. 2. FarmML Domain Model [31] 

It can be seen from Figure 2, how to achieve those goals. 
Firstly, the government designed FarmML in a way that farm 
data could be exchanged across different databases, models and 
operating systems. For this purpose, they utilised existing 
models such as EarthResourceML [32] and AGROVOC [33] 
that support spatial data standards and data interoperability. 
Secondly, FarmML was designed to capture farm features and 
all activities that happen in space and time. These would 
include, for instance farm ID (i.e. Name), activities (i.e. 
milking) and production unit (i.e. paddock). In addition, the 
farm spatial data was captured and given a unique identifier 
through farm feature occurrence (i.e. GML boundary).  

B. Development of  web-based spatial mapping (FMS 2.0) 

In this phase, the government developed FMS 2.0 in-house 
as a web-based spatial mapping and data management program 
for use by the public. More specifically, FMS 2.0 provided 
online interactive services and functionality to support a 
number of activities at paddock level, in the agricultural 
industry, in markets and in research and government agencies. 
At paddock scale, FMS 2.0 was designed to deliver spatial 
information and tools for improved management of individual 
farms and the landscapes in which they operate. It could assist 
farmers in whole farm planning to improve productivity and 
provide tools to monitor the environmental impact in the area 
they operate in.  

Fig. 3. Domain Model of FMS 2.0 based on [34] 

In the broader area such as catchment level, it also provided 
tools for planning regional catchment strategy and delivering 
on-ground works. Government officers could use the FMS 2.0 
for providing extension services, collecting quantifiable data on 
natural resource conditions and progress towards regional and 
state-wide targets to meet monitoring, evaluation and reporting 
requirements. In addition, by using the FarmML data standard, 
the government agencies could develop interfaces or packages 
to link FMS 2.0 with the existing systems (e.g. FPT, CAMS 
and MyFOL) to deliver particular extension services as 
depicted in Figure 3. 

Finally, as the FMS 2.0 was designed for the public, 
stakeholders such as the dairy industry can build or co-develop 
spatially based knowledge hubs called 'topic packages'. The 
next section discusses the current stage of topic package 
development.  

C. Development of Topic Packages: Case of Nutrient 

Management 
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A topic package is an extensible component which 
addresses a particular environmental or farm management 
theme (i.e. nutrients index, crop and water management) and 
can be added-on to FMS 2.0. It then links FMS 2.0 with end 
user devices, systems or applications, and enables two-way 
interactions particularly for farm and environmental 
information sharing. Currently the government in collaboration 
with DairyCo is undertaking the co-development of a prototype 
of the Nutrient Topic Package (NTP) that support two-way 
data flow between the DairyCo system (DMS) and FMS 2.0. 
The NTP is developed to facilitate on-line farm data access 
from FMS 2.0 and add significant value to their decision 
support tools (e.g. DMS) as depicted in Figure 4 below. 

Fig. 4. Domain model of Nutrient Topic Package based on [31] 

The initial prototype to be piloted consists of Farm Mapper 
and Nutrient Balance. Farm Mapper will enable farmers to 
layout their property, calculate the farm area, and define 
milking areas and non-milking areas. A milking area is an area 
that lactating cows have access to, e.g. paddocks and laneways. 
Non-milking areas are areas where lactating cows do not have 
access, e.g. bull paddocks, dry cow paddocks and calf rearing 
areas. Farm Mapper also captures the amount of feed the cows 
are given and the amount of milk produced to create a balance 
calculation of total kilograms of nutrients that the farm has 
created and utilised. Then the balance is displayed. Whereas 
the Nutrient Balance was developed to interact with Farm 
Mapper and captures other information required that are 
manually entered to generate whole farm balance report. Figure 
5 illustrates the infrastructure for the Nutrient Management 
Topic Package. 

Finally, the investigation revealed that, at the time of 
writing this paper, a series of pilot projects was planned to test 
the FMS 2.0 and the Nutrient Topic Package (NTP) prototype. 
In this pilot project, the government in collaboration with 
DairyCo is planning to evaluate the usability and usefulness of 
the FMS 2.0 prototype which was built upon the FarmML data 
standard and the NPT. This pilot testing aims to demonstrate 
the 'proof-of-concept' of FMS 2.0 and NPT conceptual design, 
identify emerging requirements and see the possibility of both 

government systems (FMS 2.0) and DairyCo system (DMS) 
exchange information through the NPT. 

Fig. 5.   Proposed domain model of Nutrient Topick Package 

VI.    CONCLUSION  

This study attempts to advance  FMIS development by 
providing a conceptual model of future systems. In doing so, an 
ongoing project of FMS 2.0 development was regarded as the 
case study to better understand the actual nature of FMIS 
development. In addition, the case study provides an empirical 
context from which the future FMIS model is derived. Based 
on this initial framework, a rich picture has been derived, 
capturing for instance the domain model, systems presentation, 
specification, architecture and users' domain. 

Drawing from the case study, it suggests that the future FMIS 
model has three components: FarmML, FMS 2.0 and topic 
packages. The fundamental feature is that the FMIS should be 
built upon a common farm data standard for a better 
replacement of previous fragmented systems. This also leads to 
increased efficiencies in managing, collecting and sharing farm 
data. In addition, the FMIS was built as an open platform and 
extensible spatial infrastructure of FMIS upon which the other 
third parties' systems, e.g. adds-on, libraries, devices and 
interfaces can be built or connected. This third component is 
referred as 'topic packages'. To the best of our knowledge, 
these underpinning core principles are supposed to be the first 
attempt to develop the national data standards and spatial 
information systems for the management and exchange of farm 
mapping data. Figure 6 illustrates the environment which 
defines the framework of all the underpinning features of 
FMIS. 

In summary, the conceptual framework presented in this 
paper is inferred from an ongoing project of FMS 2.0 
development and the NPT for the dairy industry. It is therefore, 
the model  should be ’tested’ and refined through field research 
in a context other than the dairy industries. These evaluations 
may include validating the model, refining the frameworks and 
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FMIS Environment 

C. Spatial Farm Data Store mapped to FarmML 

B. FarmML: mediates data requests between A & C 

A. Topic Packages: Nutrient Topic Package 

adding new features. Additionally, more topic packages could 
be developed and tested for various farm businesses such as 
grain, wool and lamb which exhibit different challenges. 
Therefore, further research is needed to validate the model by 
providing empirical data using quantitative survey data or 
qualitative case studies. 

Fig. 6. FMS 2.0 enviornmnet based on [34] 

REFERENCES 

[1] Hillocks R. Farming with fewer pesticides: EU pesticide review and 
resulting challenges for UK agriculture. Crop Protection. 2012;31(1):85-

93. 

[2] Carvalho FP. Agriculture, pesticides, food security and food safety. 
environmental science & policy. 2006;9(7):685-92. 

[3] Quinn NWT. Environmental decision support system development for 

seasonal wetland salt management in a river basin subjected to water 
quality regulation. Agricultural Water Management. 2009;96(2):247-54. 

[4] Hayman PT, Easdown WJ. An ecology of a DSS: reflections on 

managing wheat crops in the northeastern Australian grains region with 
WHEATMAN. Agricultural Systems. 2002;74(1):57-77. 

[5] Lewis K, Bardon K. A computer-based informal environmental 

management system for agriculture. Environmental Modelling & 
Software. 1998;13(2):123-37. 

[6] Nguyen NC, Wegener M, Russell I. Decision Support Systems in 
Australian Agriculture: State of the Art and Future Development. 

Australian Farm Business Management Journal. 2007;4(1/2):15. 

[7] McCown R, Brennan L, Parton K. Learning from the historical failure of 
farm management models to aid management practice. Part 1. The rise 

and demise of theoretical models of farm economics. Crop and Pasture 
Science. 2006;57(2):143-56. 

[8] Walker DH. Decision support, learning and rural resource management. 

Agricultural systems. 2002;73(1):113-27. 

[9] Lynch T, Gregor S, Midmore D. Intelligent support systems in 
agriculture: how can we do better? Animal Production Science. 

2000;40(4):609-20. 

[10] Newman S, Lynch T, Plummer A. Success and failure of decision 
support systems: Learning as we go. Journal of Animal Science. 

2000;77:1-12. 

[11] McCown RL. Changing systems for supporting farmers' decisions: 
problems, paradigms, and prospects. Agricultural Systems. 2002 

10//;74(1):179-220. 

[12] Shteinberg D. Will Decision-Support Systems Be Widely Used for the 

Management of Plant Diseases? Annual Review of Phytopathology. 
2013;51(1). 

[13] Parker C, Sinclair M. User-centred design does make a difference. The 

case of decision support systems in crop production. Behaviour & 
Information Technology. 2001 2001/01/01;20(6):449-60. 

[14] Batterink MH, Wubben EFM, Klerkx L, Omta SWFO. Orchestrating 

innovation networks: the case of innovation brokers in the agri-food 
sector. Entrepreneurship & Regional Development. 2010;22(1):47-76. 

PubMed PMID: None. 

[15] Klerkx L, Leeuwis C. Matching demand and supply in the agricultural 
knowledge infrastructure: Experiences with innovation intermediaries. 

Food Policy. 2008;33(3):260-76. 

[16] Ho P, Xue D. Farmers' perceptions and risks of agro-biotechnological 

innovations in China: ecological change in Bt cotton? International 
Journal of Environment and Sustainable Development. 2008;7(4):396-

417. PubMed PMID: None. 

[17] Sims JT, Edwards AC, Schoumans OF, Simard RR. Integrating Soil 

Phosphorus Testing into Environmentally Based Agricultural 
Management Practices. J Environ Qual. 2000 2000;29(1):60-71. 

[18] Quilbé R, Rousseau A. GIBSI: an integrated modelling system for 

watershed management? sample applications and current developments. 
Hydrology and Earth System Sciences Discussions Discussions. 

2007;4(3):1301-35. 

[19] Brown L, Scholefield D, Jewkes E, Lockyer D, Del Prado A. NGAUGE: 
A decision support system to optimise N fertilisation of British grassland 

for economic and environmental goals. Agriculture, ecosystems & 
environment. 2005;109(1):20-39. 

[20] Ganesan V. Decision Support System “Crop-9-DSS" for Identified 

Crops. Enformatika. 2006;12. 

[21] Nuthall PL. The intuitive world of farmers – The case of grazing 
management systems and experts. Agricultural Systems. 2012 

3//;107(0):65-73. 

[22] Carberry P, Hochman Z, McCown R, Dalgliesh N, Foale M, Poulton P, 
et al. The FARMSCAPE approach to decision support: farmers', 

advisers', researchers' monitoring, simulation, communication and 
performance evaluation. Agricultural systems. 2002;74(1):141-77. 

[23] Cotton Research Council A. SIRATAC : an investigation of Siratac's 
role in the Australian cotton industry : a research project for the Cotton 

Research Council. Canberra: Cotton Research Council, Australia 1987. 

[24] Macadam R, Britton I, Russell D, Potts W, Baillie B, Shaw A. The use 
of soft systems methodology to improve the adoption by Australian 

cotton growers of the Siratac computer-based crop management system. 
Agricultural Systems. 1990;34(1):1-14. 

[25] Cox PG. Some issues in the design of agricultural decision support 

systems. Agricultural Systems. 1996 //;52(2-3):355-81. 

[26] Hearn A, Bange M. SIRATAC and CottonLOGIC: persevering with 
DSSs in the Australian cotton industry. Agricultural Systems. 

2002;74(1):27-56. 

[27] Husemann C, Novković N. Farm Management Information Systems: A 
Case Study On A German Multifunctional Farm. Economics of 

Agriculture. 2014;61(2). 

[28] Salami P, Ahmadi H. Review of Farm Management Information 
Systems (FMIS). New York Sci J. 2010;3(5):87-95. 

[29] Flyvbjerg B. Five misunderstandings about case-study research. 
Qualitative inquiry. 2006;12(2):219. 

[30] ABS. 7121.0 -Agricultural Commodities, Australia, 2010-11. Canberra: 

Australian Bureau of Statistics, 2012 7121.0. 

[31] McAllister A, Robson S, Cherry D, Lewis H, Islam S. FarmWeb 2.0. the 
Victorian Government Department of Environment and Primary 

Industries, 2013  Contract No.: 104207. 

[32] EarthResourceML. EarthResourceML 2014 [cited 2014 25 April 2014]. 
Available from: http://www.earthresourceml.org/. 

[33] AGROVOC. About AGROVOC 2014 [cited 2014 25 April 2014]. 

Available from: http://aims.fao.org/standards/agrovoc/about. 

[34] McAllister A. FarmWeb 2.0 CMI Milestone 1: FarmWeb design 
principles, functionality & development. Victoria: Department of 

Primary Industries, 2012. 

 

170


