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Preface 

• This book deals with MIDAS (Model of an Integrated Dryland Agricultural 
System), a whole-farm mathematical programming model of the agricultural 
system of Western Australia's eastern wheatbelt. MIDAS is the result of inter
disciplinary research and co-operation over a period of years. Participants have 
included agricultural economists, agronomists, soil scientists, animal scien
tists, veterinarians, computer programmers, farmers and agricultural advisers 
and consultants. The work has taken place primarily in the Economic Analysis 
section of the Western Australian Department of Agriculture, South Perth with 
substantial support from the Western Australian Dryland Research Institute, 
Merredin. 

The book deals in sequence with model background and development 
(Chapter 1), model description (Chapter 2), technical details on running the 
model (Chapter 3) and a range of applications of the model to real world prob
lems (Chapters 4 to 8). 



Acknowledgements 

We wish to record our thanks firstly and especially to Dr D. Morrison whose 
ideas and early work gave direction and impetus to the research and modelling 
activity described in this book. Dr Morrison was responsible for initiating and 
co-ordinating model construction and for establishing the philosophy under
pinning the model. His insight, enthusiasm and keenness to include others in 
research activity have been essential to the success of the model which has led 
to the preparation of this book. 

Secondly, we thank the authors and co-authors of the various chapters. 
Their names are listed in alphabetical order on the next page. Thirdly, we thank 
those farmers, scientists and extension workers whose comments and criticisms 
improved the nature and credibility of MIDAS. In particular we wish to express 
our gratitude to M. Ewing, Dr W. Bowden, G. Fosbery and A. Dunlop. 

Research funds were generously provided by the Wheat Industry Research 
Committee of Western Australia and the Wheat Industry Research Council of 
Australia. The Merredin Dryland Research Institute and the Western Australi
an Department of Agriculture provided support and encouragement. 

Finally we wish to thank the following individuals who in some way gave 
us assistance: G. McCall, L. Mahoney, S. Trevenen, N. Halse, Prof. F. Morley, 
Dr J. Gladstones, Dr B. Purser, H. Fels, T. Scott, P. Falconer, Dr E. Erickson, 
G. Reithmuller, R. Jarvis and J. Malcolm. 

The order of editors is alphabetical rather than by seniority. 

R.S. Kingwell 
D.J. Pannell 
April,1986. 



Contributors 

Bennett, D., Muresk Institute of Agriculture, Muresk, Western Australia, 6401. 
Ewing, M.A., Western Australian Dryland Research Institute, Merredin, West

ern Australia, 6415. 
Falconer, D., Western Australian Department of Agriculture, Baron-Hay 

Court, South Perth, Western Australia, 6151. 
James, P.K., Muresk Institute of Agriculture, Muresk, Western Australia, 6401. 
Kingwell, R.S., Western Australian Department of Agriculture, Baron-Hay 

Court, South Perth, Western Australia, 6151. 
Morrison, D.A., Western Australian Department of Agriculture, Baron-Hay 

Court, South Perth, Western Australia, 6151. 
Pannell, D.J., Western Australian Department of Agriculture, Baron-Hay 

Court, South Perth, Western Australia, 6151. 



1 Background to the development of MIDAS 

D.A. Morrison 

Summary 

Growing recognition of the need for a farming systems approach to research 
and extension has not been matched by the development of tools for whole-
farm analysis. The purpose of this project was to provide a whole-farm model 
of Western Australian dryland farms with integrated crop-livestock enterprises 
to answer questions posed by researchers and extension workers. 

Agricultural systems are most commonly modelled by mathematical pro
gramming (MP) and dynamic simulation (DS). MIDAS uses MP because it 
provides efficient optimisation and additional economic information. The li
mitations of MP in representing biological processes can be minimised by skil
led modellers and in any case, are not so important at the whole-farm level as 
when modelling lower levels such as an individual plant or animal. 

For MIDAS to be effective it not only needed to include sufficient detail and 
be accurate, but it needed to be seen by end users to be accurate and relevant. 
Consequently a major part of the model building procedure was to involve po
tential end users, a multi-disciplinary group of extension officers, agronomists, 
soil scientists and animal scientists, in model building and revision. 

Applications of MIDAS show how it has met the needs of researchers and 
extension workers to relate to the whole-farm system - challenging some opi
nions, confirming others and almost always providing additional insight. 

1.1 The need for a systems approach 

Although much of the work of agricultural researchers and extension wor
kers directly concerns only part of the farm, there appears to be a growing re
cognition of their need to consider implications for the whole-farm system and 
its profitability. Calls for a whole-farm systems approach are particularly 
strong in Western Australia where the predominant form of agriculture is dry
land farms with integrated crop and livestock enterprises. The calls have been 
given authority both by the Director of the Western Australian Department of 
Agriculture, who requested research and extension operations to concentrate 
on farming systems (Western Australian Department of Agriculture Press Bul
letin, 2 September 1985) and by new fund allocation policies of some research 
funding bodies. 

While there is growing recognition of the need for a systems approach to re
search and extension in Western Australia, in the past this has not been mat
ched by the development of tools for whole-farm analysis. Although there have 



been numerous budgeting and gross margins analyses, these have not produced 
answers credible to many researchers, extension workers or farmers because 
they have not accounted for complex biological, technical and economic inte
ractions between enterprises. 

The purpose of this project is to provide a model to answer, from the 
perspective of the whole-farm system, questions posed by researchers and ex
tension workers. The model needs to account for the whole-farm objective of 
profit maximisation, the many alternative but feasible uses of farm resources, 
financial and resource constraints, and biological and other farm relations
hips. To be effective it needs not only to be accurate but to be seen by end users 
to be accurate, relevant and complementary to models stored in their minds. 

1.2 Choice of modelling technique 

A system is 'a set of connected things or parts that form a whole or work 
together' (Oxford Paperback Dictionary, 1979). Mathematical models can be 
used to represent a system and, as an analytical tool, to provide a greater un
derstanding of the system. Modelling is particularly useful where the complexi
ty of connections between parts of the system is too difficult for the mind to 
store and fully analyse. 

It is possible to model agricultural systems at a number of different levels 
(Morley and White, 1985). Farms can be aggregated into regional or sectoral 
models or disaggregated to focus on enterprise, physiological or biochemical 
systems. Higher level models provide a broader perspective but less detail. Mo
delling at any level provides insight about the interaction of components, each 
of which might be individually modelled in more detail. Models of whole-farm 
systems may not have the detail of lower level models, but they are able to rep
resent the farmer's economic objective and connections between alternative en
terprises and practices. 

Agricultural systems are most frequently modelled by dynamic simulation 
(DS) or mathematical programming (MP) techniques. Dynamic simulation 
(Anderson, 1974) is frequently applied to represent biological systems, especi
ally systems below the whole-farm level (e.g. Greenwood et al., 1974; White et 
al., 1983), although it can be used to represent whole-farm systems (e.g. Eis-
gruber and Lee, 1971). MP encompasses a group of optimisation techniques 
(Baumol, 1977) and is commonly used for whole-farm modelling (e.g. Norton 
et al., 1980; Gutierrez-Aleman et al., 1986). 

Both MP and DS accomplish more than simple categorisation implies; the 
major part of specifying an MP model concerns accurate representation of the 
system, and it is feasible to specify an objective in a simulation model and to 
apply techniques which will search for an optimum (Hunter and Naylor, 1971). 
However, MP techniques have more powerful and efficient optimisation algo
rithms and they provide additional economic information (see Section 3.3). Si-


