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Farm management research in New Zealand and its 
contribution to animal production 
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Department of Agricultural and Horticultural Systems Management, 
Massey University, Palmerston North, New Zealand. 

ABSTRACT 

Farm management is concerned with procedures that assist farm managers allocate limited physical, financial and human resources 
to achieve their personal (and family) objectives. The process of resource allocation usually occurs with imperfect knowledge, and in the 
context of a biological and socio-economic system over which the farm manager has incomplete control. Management functions of planning, 
implementation and control are used to assist decision-making and the realisation of objectives in this uncertain environment. These occur 
at strategic, tactical and operational levels. 

Early development of the farm management discipline was strongly shaped by microeconomic theory (especially production 
economics) and quantitative methods of analysis (mainly from operations research). More recent development of the discipline has seen the 
addition of the farming systems research (FSR) philosophy and the application of qualitative techniques used in the social sciences. These 
additions have improved the capacity of farm management research to account for the needs and aspirations of the farmer and farm family, 
and to consider the dynamics of the community in which they live. This holistic view recognises that farmers frequently do not exhibit 
economic optimising behaviour and that their decision-making processes often ignore the classical steps outlined in management textbooks. 

In contrast, animal scientists use a reductionist approach to investigate the animal component of the farming system, independent of 
the financial, social, andsometimesphysical, constraints of acommercial farming situation. It is logical then that farm management specialists 
should work with animal scientists to interpret animal-related research within the context of farming systems. Today’s increasingly 
sophisticated market for land-based products demands effective partnerships among all participants in the science - technology - production 
- processing - marketing chain. Issues such as sustainability, product quality, animal welfare and the development of effective information 
systems are not the preserve of any single discipline. The challenge to farm management researchers and animal scientists is to continue to 
develop effective working relationships in the future. 
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INTRODUCTION 

This Conference was last specifically addressed on the 
discipline of farm management and its relationship with ani- 
mal production in 1962 by Professor Candler. He argued the 
case for farm management personnel to be involved in an 
inter-disciplinary role in the design of experiments (particu- 
larly in the applied sphere) to ensure maximum utility was 
obtained by farmers from the data generated. Interestingly, 
there is a considerable degree of unanimity between Candler’s 
comments and those of Blaxter (1961), who a year earlier, had 
presented an animal scientist’s perspective to the British 
Society of Agricultural Economists. 

More than 30 years later, the. setting of New Zealand 
agriculture in relation to the environment, Government policy 
and the international market, is radically different to that of the 
1960’s. The purpose of this paper is to provide an update on the 
discipline of farm management and expand on the reasons why 
farm management researchers must be incorporated in inter- 
disciplinary teams investigating applied animal science 
problems. A brief discussion of the attributes and history of 
farm management is provided to give perspective to this discus- 

sion. The relationship between the “people” aspect of farm 
management and animal production research is emphasised. 

The new setting for agricultural research 

Agriculture in New Zealand is confronted with a more 
market orientated economy that involves greater inter-de- 
pendence of farm production systems, processing, distribu- 
tion and consumption. This has been associated with the 
adding of value to products; improved quality assurance, a 
legislated requirement for sustainable farming practices, the 
abolition of Government subsidies; minimal public funding of 
agricultural extension; increased reliance on computer-based 
information and decision-support systems; and changes in 
farm structure that include a trend towards larger farms, a shift 
towards non-family ownership, more part-time farmers and 
greater specialisation of labour (although as discussed later 
sustainable farming practices may reverse the later trend). 
These changes have brought into focus issues of property 
rights, animal welfare, quality assurance, landcare and risk 
management, and the historical need to continue to improve 
the efficiency of food production. At the farm (micro-) level 
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these issues have a common linkage through the farmer and 
the management system adopted. Beyond the farm, there are 
links with the processors, marketers and consumers of agri- 
cultural products, and importantly also with society, its legal 
infrastructure and the physical resources of the environment 
in which the agri-food system functions. 

Two other points should also be noted in relation to the 
setting for agricultural research. The first is that most of the 
“easy” gains associated with animal production increases 
(e.g. fertiliser inputs, subdivision, water, grazing manage- 
ment) have been achieved, “second generation” gains will be 
largely dependent on improving the efficiency of manage- 
ment of pasture and livestock (Dillon and Anderson 1990). In 
a similar vein, Leaver (1987) suggested to this Conference 
that the basic resources of animal-pasture systems of land’, 
labour and capital2 are relatively fixed and as a consequence 
increases in production efficiency “have to be brought about 
mainly by changes in management”. The second point is that 
agricultural science in New Zealand has been radically re- 
structured in terms of its is organisation, funding and delivery 
through the Crown Research Institutes. The Government has 
clearly signalled that it expects a return on public good 
science funding (PGSF) for research. The key strategic direc- 
tive for New Zealand’s science and technology is “to foster 
a sustainable, technologically advanced society which inno- 
vates and adds value, especially to our strong base of biologi- 
cal production” (Government Statement of Science Priorities, 
October 1992). In allocating PCS funds, the Government 
(MoRST/FoRST) has indicated that it requires the develop- 
ment of effective “chain-linked” research and the establish- 
ment of mechanisms that encourage innovation. This model 
features feedback links between all stages of the innovation 
chain, and recognises that innovations occur at various stages 
within socio-technical systems (involving people, organisa- 
tion, finance, legal, ecological and other constraints). A 
collaborative interdisciplinary research orientation, rather 
than the disciplinary focus which has dominated agricultural 
research in New Zealand, will be necessary to establish 
across sector linkages. 

It is also clear that a much gmater degree of vertical 
coordination will have to be developed in the agricultural sector. 
This will require institutional, economic and other links to be 
addressed (Maughan and Wright 1993), as well as supply 
management strategies at the farm level to reduce the seasonality 
of production. A systems approach is essential to achieving 
vertical coordination, but the “system” is bigger than the farm 
system; it encompasses the agri-food industry. As discussed by 
McCall et al. (1994) a key part to a systems approach is the 
inclusion of feed-back from all components of the systems. 

Farm management researchers have an important part- 
nership role, along with other research (disciplines), in mak- 

ing the chain-linked research model effective. They am 
strategically positioned to integrate the on- and off-farm 
factors that impact on agricultural production. On one hand, 
they can incorporate component research, as generated for 
example by animal science, into sustainable and profitable 
farming systems. On the other hand, signals from consumers 
can also be accounted for in the design of farm production 
systems (e.g. to produce high quality, wholesome foods 
through systems which minimise usage of chemicals). 

Farm management researchers, as discussed in the 
following sections, have developed the analytical tools and 
skills to solve problems both up and down-stream from the farm. 

The attributes of farm management 

Definitions of farm management have been provided by 
the authors of most standard farm management texts (e.g. 
Barnard and Nix 1982). However, Dillon’s (1980) widely 
accepted definition (below), encapsulates the essential fea- 
tures of farm management, although it should be understood 
that the farmers’ personal goals are expected to fit within the 
legal framework of society. This includes the political and 
social context in which the farm is placed. 

‘[Farm management is] the process by which resources 
andsitlrations are manipulated by thefarm manager in trying, 
with less thanfull information, to achieve his [or her] goals’. 

More recent authors, such as Boehlje and Eidman (1984), 
have preferred to discuss farm management in terms of its 
functions of planning, implementation and control in a man- 
ner which is consistent with management science. The need 
to plan in farming arises from three basic considerations; 
goals are to be achieved, resources available to meet these 
goals are limited and the resources available have alternative 
uses (Barnard and Nix 1982). The farmer must forecast input 
prices and yields and these sources of uncertainty give rise to 
business risk (Martin 1994). Although there are a range of 
planning techniques, (e.g. simple methods such as gross 
margin and partial budget analyses), surveys of farmers 
suggest that their use in systematic planning for change is not 
common (e.g. Lockhart 1990). Rather, it seems that many 
farmers only undertake a fundamental re-planning of their 
business once or twice in their working lifetime (Hardaker 
and Anderson I98 1) and this may influence their adoption of 
new animal science technologies. 

Implementation, or putting the plan into practice, typi- 
cally does not proceed exactly as planned because changes in 
conditions both on and beyond the farm require adjustments 
to be made. While the general neglect of implementation in 
the literature suggests that its relative importance is less than 
that of planning and control, deficiencies in implementation 
are just as likely to reduce farm performance as those in 
planning and control. 

‘It is worth noting here that the New Zealand Meat Producers’ Board Strategic Plan indicates that the land available for pastoral 
farming and cereal crops will decline from 14.66 to 13.30 m ha by 2000. 

z Lyson and Welsh (1993), contend that this neo-classical view of resources in production agriculture, gives little credence to 
the community and environmental linkages to the farming business. Conventional agriculture, has generally placed emphasis 
on achieving economies and scale through specialisation, increasing capital inputs, rationalising labour and enhancing 
management practices. In contrast, diversification of production and strong linkages between production, society and the 
environment is advocated for sustainable farming systems. 
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The control function involves the regular comparison of 
planned targets with information obtained by monitoring the 
present state of the farm. Adaptive responses are not required 
providing the performance of the farm, or some component 
of the farm, is within a prescribed boundary of planned 
targets. However, when actual performance occurs outside 
these limits, due to variations in physical or economic condi- 
tions or incorrect assumptions/data used in the planning 
phase, a revised or new plan (sometimes complete with new 
goals) may need to be developed [see Parker (1993) for a 
discussion of the application of these management functions 
on a sheep farm]. 

The management functions are inter-dependent; there 
can be no control without a plan; implementation is adhoc 
unless there are specifications to follow, and data generated 
by the control process can be used in planning. Movement 
through cycles of planning, implementation and control is 
iterative; the frequency being determined by the nature of the 
production system, the degree of divergence between actual 
outcomes and that forecasted, or changes in the farmer’s 
circumstances (Gray et al. 1992). 

Boehlje and Eidman (1984) further segregated farm 
management into fields of production, marketing and finance 
and matched this against a life cycle of entry, growth and exit 
forthe farm(er). Osburn and Schneeberger (1983) subdivided 
an accounting activity from the finance field, in recognition 
of the difference between financial management and the 
requirements of statutory compliance (often the only form of 
“financial” management undertaken by some New Zealand 
farmers (Lockhart 1990)). The three functions, fields and 
stages of the farmers life cycle, initially represented as a cube 
by Boehjle and Eidman (1984), are shown in amodified form 
in Figure 1. Temporal progression through the farm life cycle 
is represented along the Z axis of the tube. Some farmers 
repeat the process of consolidation, expansion and/or diver- 
sification several times prior to the final stage. The manage- 
ment process, resulting in decision-making by the farm 
manager, is presented as being cyclical and is related to 
coordination of the inter-dependent activities of production, 
marketing, finance and accounting. 

F’IGURE 1: A graphic representation of the attributes of farm manage- 
ment. Planning, implementation and control is an iterative process across 
four non-exclusive activities. The farm life cycle is depicted as being 
largely progressive. 

Eo( 

Management activity 

While Hardaker and Anderson (19 8 1) claimed that most 
farmers adopt a conservative policy of minimal change’ it is 

still possible to characterise their decisions in order of impor- 
tance and frequency as being strategic, tactical or operational 
(see Castle et al. 1987). Strategic decisions, involving the 
acquisition of fixed assets and the long term deployment of 
resources are likely to occur infrequently (once or twice in a 
lifetime - see Murray-Prior and Wright (1994)) and set the 
overall farming policy (e.g. enterprise mix, institutional and 
other off-farm relationships). Tactical decisions involve 
modifying the strategic plan for the conditions that apply to 
the farm for seasons within a year. Thus, the date for a full 
wool shearing policy may be altered by a month to capture a 
rise in wool prices (tactical adjustment). Finally there are 
operational decisions to run the farm on a day-to-day basis. 
Animal science research impacts at the strategic (animal 
breeding), tactical (marginal changes to livestock policies), 
and operational (monitoring of worm burdens) levels of farm 
management decision-making. 

A brief history of farm management 

The farm management discipline evolved during the 
late 1800’s. Up to the 1940’s it was primarily concerned with 
the collection of data through farm surveys, cost studies and 
the analysis of financial accounts, and the development of 
farm budgeting techniques (Currie 1955). In 1948, Heady 
foreshadowed an important change in farm management 
towards the neo-classical theory of the firm, statistics and 
mathematical economics, that was to largely dominate farm 
management and production economics research and educa- 
tion in the post-World War II period (Jensen 1977). Heady 
believed farm management should (a) guide individual farm- 
ers in the best use of their resources and in a manner compat- 
ible with the welfare of society and (b) provide analyses of the 
efficiency of farm resource combinations to assist public 
administration of resources related to agriculture. It was in the 
1950’s that courses in farm management were inaugurated at 
Massey Agricultural College and Lincoln College, although 
‘fatm management’ advisors had been working for the Min- 
istry of Agriculture from about the mid- 1920’s. 

Two areas of farm management research were promi- 
nent through the 1950’s and 1960’s. The fiit related to the 
development of mathematical programming techniques to 
analyse the problem of the efficient allocation of resources 
(e.g. linear programming; Heady and Candler 1958). This 
work, which used many of the procedures developed in 
operations research, identified the need for accurate input- 
output relationships in a form suitable for use by decision- 
makers. However, it was only partially successful in 
stimulating inter-disciplinary cooperation between animal 
scientists and farm management personnel on research pro- 
grammes to derive such relationships (Wragg 1970). Further- 
more, the adoption of quantitative planning methods was 
poor, in part because many of these approaches were well- 
removed from reality, but also because the power, availabil- 
ity and cost of computers at that time was seriously limiting 
(Malcolm 1990, Cameron 1993). 

The second area of study related to the development of 
a model of farmer decision making (Johnson et al. 1961). 
These studies clearly showed the limitations of the static 
economic theory of the firm and its underlying assumptions 
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on animal biology (Baxter 1961). The latter requires empiri- 
cal data to solve farming problems and optimise resource use 
in a manner which is economically (or managerially) signifi- 
cant (Candler 1962, Wragg 1970). To paraphrase Dillon and 
Anderson ( 1990): “The farmer’s problem is not whether or 

not there is 5% or less chance that an animal-feed allowance 
finction exists, but how muchfeed to use. Even if the estimated 

jimction is only statistically sign$cant at the 50% level of 

probability, it may still be exceedingly projitable for the 
farmer to base his/her decision on the estimatedfunction”. 

The focus of experimental designs will be sharpened by 
prior definition of the needs and circumstances of farmers 
(Chambers 1983) and other participants in the agri-food 
system. This work should also clearly identify the client 
group to which the research findings are to be applied. The 
soft systems research methodology described by Saunders 
and Townsley (199 1) can be applied here to identify differ- 
ences in beliefs about technical relationships held by ‘play- 
ers’ (farmers, researchers, consultants) in the production- 
technology development business. The methodology shows 
which aspects of a production technology should be the focus 
of further learning, provides a means of monitoring the 
effectiveness of alternative learning strategies, and points to 
attitude constraints associated with a production technology. 
Paine (1993) showed that soft systems methodology had the 
potential to enhance the effectiveness of communication 
between the players and hence can assist in the process of 
developing the feedback between system components that is 
necessary for effective animal production research. 

The concerns expressed by Wragg (1970) mean that 
where possible experimental protocols for animal research 
should; include measurement details of “state”vtiables (e.g. 
soil fertility, pastures, animal breed and status) as well as 
“management” variables, and be repeated under a range of 
climatic conditions and physical environments. In presenting 
the results of animal science to farmers and their advisors, the 
points listed by Dillon and Anderson (1990) should be borne 
in mind: “(a) it should be recognised that most farmers 
operate under opportunity cost constraints imposed by other 
opportunities and the need to borrow funds; (b) because 
farmers differ in their risk preferences, probability judge- 
ment, and in their managerial style, no particular recommen- 
dation is likely to be best for all farmers in a region (c) so far 
as possible, not just one, but a few alternative recommenda- 
tions and information on their possible range of outcomes due 
to [production] and price risk should be given; (d) in basing 
recommendations on experimental data, allowance should be 
made for the difference expected between farm and experi- 
mental response and it should not be forgotten that traditional 
tests of significance have little relevance to the farmer’s 
decision problem”. 

CONCLUSIONS 

The environment for agricultural research in New Zea- 
land in the 1990’s is significantly different to that which 
confronted scientists in the 1960’s. The new setting includes 
a shift in emphasis towards sustainability and more ‘risk’ in 
business. Resolving problems and oppomtnities in this set- 
ting will require interdisciplinary cooperation (see Stuth etal. 

(1991) for a useful discussion on this issue) and mechanisms 
to be put in place (through the allocation of funds) to ensure 
that the earlier calls for interdisciplinary cooperation by 
Blaxter (1961), Candler (1962), and others, are heeded rather 
than simply given lip-service. 

Farm management specialists have an important role in 
building linkages in the agri-food system both upstream and 
downstream of the farm. Animal welfare, product supply and 
quality, and the sustainability of production systems are 
emerging areas where cooperation between farm manage- 
ment and animal science research is essential. While recent 
changes in science funding in New Zealand emphasise more 
efficient resource use, greater accountability to science-users 
and a higher degree of cooperation, the attainment of the 
national goal may be hampered by competition for limited 
funds and the relatively poor ability of the science output 
classes to handle research that spans across several output 
classes (i.e. systems). Nevertheless, it is to be hoped that the 
information presented in this contract session on Farm Man- 
agement will not be followed by a Presidential address to this 
Conference that echoes the comments of Campbell (1968): 
“One subject we seem never to have considered at this point 
in the Annual Conference is the place of the New Zealand 
farm in the general scene of animal production and animal 
science. We have neglected the human environment in which 

our science has tofunction and the impact which our scien- 

h3cfindings and proposed technological changes may have 
on that environment . . . ..to be effective the scienti!c solution 
must be readily applicable within the economic and social 
framework of individual farms. ” 
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