


The second function ordered the groups (from negative to positive) as Southland. Canterbury. 
and Waikato evenly separated along this dimension and is dominated by the perceived 
changes to the degree of risk faced by farmers in different time periods (which differ for all 
groups). This can be explained by differences in the economic environments faced by the 
different farm groups, for example the deregulation of the wheat industry can be compared 
with the relative stability of the dairy industry during the time periods specifIed in the 
questionnaires. 

Figure 5 depicts graphically the relationships with respect to farmer perceptions of business 
risk. 

3.2.3 Sources of Total Risk: 

This section of the analysis combined the variables used in the business sources of risk and 
the fInancial sources of risk analyses. 

Table 13 presents the discriminating power of each of the variables entered and represent 
perceptions of total risk sources. 

Table 13: Discriminating Power of Individual Variables. 
Representing the Sources of Total Risk 

Variable 
Description 

Business risk exposure 
Manageable debt level 
Change in risk 1978-84 
Technology exposure 
Change in risks since 1984 
Marketing risk exposure 
Seasonal finance/total debt 
Total debt position 
Interest/expenses 
Principal repayments presence 
Financial risk exposure 
Change in risk since began farming 

Wilks' 
Lambda 

0.7873 
0.6421 
0.5426 
0.4695 
0.4101 
0.3610 
0.3234 
0.2916 
0.2411 
0.2168 
0.2119 
0.1974 

F Significance. 
Statistic P 

6.572 
5.427 
4.341 
3.635 
3.329 
3.021 
2.656 
2.398 
4.539 
2.396 
l.548 
2.060 

0.0005 
0.0020 
0.0072 
0.0169 
0.0245 
0.0356 
0.0555 
0.0759 
0.0060 
0.0736 
0.2109 
0.1145 

It should be noted that the variable - change in risk since 1984 - which did not enter the 
analysis of business risk variables alone, has now entered the analytical framework. This is 
due to its interaction with one or more of the other variables thereby increasing the 
discriminating power of the independent variables as a set. 
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Within the overall sources of risk analyses, the fIrst six variables have significant discriminant 
power. 

Table 14 presents the discriminant weights for each of the signifIcant variables for the two 
derived discriminant functions. 

The variable - iQterest as a percent of expenses, perceived business risk exposure, and 
perceived level of manageable debt load heavily in a positive sense onto the frrst function 
whilst tOlal debt position loads heavily in a negative sense. This suggests that this function 
could be labelled as generally representing the fInancial sources of risk. 

Table 14: Standardised Discriminant Function Coefficients. 

Variable 

Total debt position 
Manageable debt level 
Principal repayments presence 
Interest/expenses 
Technology exposure 
Marketing exposure 
Business risk exposure 
Change in risk since began farming 
Change in risk 1978-84 
Change in risk since 1984 

Function 
One 

-0.924 
0.534 
0.066 
0.750 
0.499 

-0.515 
0.616 

-0.213 
0.009 
0.067 

Function 
Two 

-0.254 
0.557 
0.472 
0.459 

-0.532 
0.285 
0.111 
0.509 
0.717 

-0.397 

The second function has the perceived change in the level of'risk faced during 1978-84 and 
the change in risk since the respondent began farming loading in a positive sense with 
technology exposure loading in a negative sense. This would suggest that this dimension 
could be labelled as a business risk dimension. 

Table 15: Discriminant Functions. 

Discriminant Functions 
None One Two 

Wilks'Lambda 0.2119 0.4976 0.7880 
Signif.(P) 0.0001 0.0001 0.0369 
Percent Variance n/a 6l.23 26.54 
Canonical Correlation n/a 0.574 0.369 
Eigenvalue n/a 1.3472 0.5840 
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Table 15 shows that both functions are significant at the 5 percent level with the amount of 
variance accounted for by these functions being 87.77 percent. 

Table 16: Group Means for Sources or Total Risk. 

Group 

Canterbury 
Southland 
Waikato 

Discriminant Function 
One Two 

-1.274 
0.067 
1.021 

0.281 
-0.808 
0.355 

Table 16 presents the group means with respect to all sources of risk and indicates that the 
groups are ordered as ·follows; Canterbury negative, Southland slightly positive and Waikato 
very positive. This is similar to the ordering from the financial risk sources analysis. This 
reinforces the view that the fust function generally represents the fmancial sources of risk. 

Fi ure 6: 
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The ordering on dimension two is for Waikato and Canterbury to be positive and Southland 
to be negative which is significantly different to the business risk analysis which identified 
Southiand and. the Waikato groups as having similar perceptions, and Canterbury as having 
very different perceptions. Further work is required to detennine whether interaction between 
the sources of risk is responsible for the different ordering of groups. 

Figure 6 exhibits the graphical representation of the infonnation included in Tables 14 and 
16. 

CONCLUSIONS 

4.1 Summary of Findings: 

Previous studies (Newman et al, 1990) have shown that there i:s a set of consistently held 
beliefs by farmers. This study shows Ihat there is also a range of important beliefs that are 
held inconsistently; different groups of farmers (defined either geographically of by fam 
type) perceive the. relative importance of a number of risk causing variables differently. 
Group differences appear to relate not only to industry specific variables, but also to some 
widely held predictors of risk such as the' debt ratio. 

Despite the fact that the dataset used provided a mix of factual (e.g. debt level) and perceptive 
responses, the study shows that multiple discriminant analysis can be an effective tool in 
agricultural risk analysis when hypothesising that farmers have similar perceptions. 

With respect to financial risk sources: 

1. All groups differ in their perceptions. 

2. Different components of financial risk are important 10 different groups.' 

3. Capital structure seems more important in Southland. 

4. InterestlExpenditure ratio seems more important in the Waikato. 

5. Land value issues seem more important in Canterbury. 
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With respect to business risk sources: 

1. Pastoral farmers and arable farmers have different perceptions. 

2. Perceptions of the risks associated with marketing and technology appear to 
differentiate the groups. 

With respect to the combined sources of risk: 

1. There are more differences of perception associated with financial risk than with 
business risk. 

2. The ordering of groups was not that which might have been predicted by a separate 
analysis of the sources of risk independently. The nature of the interaction cannot be 
established 'from this study. 

These findings raise a number of important questions: 

1. Why do farmers' perceptions differ? Is it due to differing levels of knowledge, or do 
they merely fit with the farmer's relevant operating environment? 

2. If farmers' perceptions of risk are not a direct result of their individual relevant 
operating environments, what should the perceptions be? 

3. Can the business risk perception-- be altered independently of the financial risk 
perception (and vice versa)? 

4. How do these perceptions relate to the actions and responses of the individual farmer 
in an uncertain environment? 

4.2 Policy Implications: 

With respect to the implementation of nationwide policy instruments, the conclusions to this 
study can be interpreted in a policy framework as meaning that the responses of individuals 
and groups of individuals to generalised policy variations will differ. This will occur whether 
the policy innovation relates to business risk, to financial risk or to a combination of the two. 

Nationally based policy instruments and extension programmes may therefore not be as 
effective as predicted; regional policies may be more suitable. For example, the Waikato 
group has a different interest/expenses ratio to the other two groups, whereas Southland has 
a different debt structure, and Canterbury farmers are more concerned with land value issues. 
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Differences in finl4lcial risk perceptions appear to dominate those variables studied, which, 
considering the lack of industry specificity of fmancial risk, perhaps points to a wider lack 
of understanding of financial risk with perhaps a relatively better understanding of business 
risk being evident. Extension mechanisms to reinforce the nature of especially financial risk 
is one policy direction that could be pursued. 

FUTURE RESEARCH SUGGESTIONS 

The authors hypothesised that the significant discriminant functions would order the groups 
in a consistent manner, and that failure to do so would suggest a degree of interaction and 
provide initial support for risk balancing theories. 

Significant personal and regional farming system group differences with respect to risk 
perception were identified in this study. As yet, no one has asked "what do farmers actually 
need?" Different risk amelioration packages may be necessary for different people, not 
merely for different circumstances. Suggestions for fl!ture research fall into four areas: 

1. 

2. 

3. 

4. 

We need to determine the basis for the differences in the risk perceptions between 
regional farming systems (for example with respect to marketing risk exposure). 

The determination of the desireability of policy instruments that change the nature of 
the risk environment, and the ways in which the risk environment can be both 
effectively and efficiently improved. The social impact of such instruments has yet 
to be effectively examined, for example an ex post evaluation of the rural debt 
discounting scheme. 

As yet, no one has determined how risk is incorporated behaviourally into decision 
making. Neither has it yet been proved that risk perception actually determines 
behaviour. 

The risk balancing hypothesis remains untested in application in New Zealand. 

5. The difference between actual risk and expected risk (Le. unanticipated risk) has not 
been identified in a New Zealand context. 

6. The use of standard deviation to express risk is probably not an appropriate measure 
of risk given that upside and downside risk are viewed differently and lead to very 
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7. 

different strategies. Funher work is needed to detennine how fanners view these two 
sides of the risk equation and the strategies that they follow. 

Analysts use such ratios as interest coverage to detennine risk exposure. Fanners 
appear to have indifferent views about such measures. What are fanners' attitudes 
towards such critical ratios? Do fanners perceive these ratios as being meaningful, 
or is it only the fann service sector that uses them? 

In summary, despite a vast amount of national and international research into agricultural risk, 
we neither know what risk means to a fanner, nor do we know how they impact on the 
decision making process. We do know that perceptions are volatile though, and attitudes 
change continuously. We also know that economists and statisticians (both in a parametric 
and a non-parametIjc sense) have defmed risk in their tenns. The behavioural aspects remain 
unknown. 
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DESCRIPTION OF VARIABLES 

The following variables were identified in this study. The parentheses following the name 
of the variable contains the question number from the 1989 survey instrument (Newman et 
al, 1990). A brief description (usually the question itself) follows the parentheses. 

Change in risks 1978-84 (3/11): With respect to [this] time period(s), how do you believe 
that the risks associated with your system of fanning have changed? 

Change in risks since 1984 (3/11): With respect to [this] time period(s), how do you believe 
that the risks associated with your system of fanning have changed? 
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Change in risks since began fanning (3/11): With respect to [this] time period(s), how do you 
believe that the risks associated with your system of fanning have changed? 

Enterprise diversity (2/19): When (if ever) did you last significantly diversify your enterprise 
mix? 

Equity partner use (additional land) (2/62a4): This question asked the respondents to rank 
various sources of finance (including "not interested") in the economic purchase of adjoining 
propeny. 

Financial risk exposure (2/39): With respect to your FARMING assets and liabilities alone, 
do you believe that the present level of your fann debt places your fanning operation in a 
situation of high risk? 

Interest/expenses (2/44): What proportion of your total fann expenses does fann related 
interest comprise? 

Land development programme (2/25): When (if ever) did you last embark on a significant 
land development programme? 

Land values - development potential (2n3): With respect to land values, what importance 
would you place on this variable? 

Land values - flexibility effect (2n3): With respect to land values, what imponance would 
you place on this variable? 

Land values - profitability effect (2n3): With respect to land values, what imponance would 
you place on this variable? 

Land values - proximity to amenities (2n3): With respect to land values, what imponance 
would you place on this variable? 

Level of business risk (3/8): How risky is the business for fanning YOUR TYPE of fann? 

Level of risk (own fann) (3/10): Do you believe that the risks associated with YOUR FARM 
IN PARTICULAR are: Responses were scaled from Far too High, to Low. 

Manageable debt level (2/36): What level of debt do you consider manageable for your 
fanning operation? A scale of debt/asset ratios was provided. 

Marketing exposure (3/6d): How imponant are the marketing (i.e. prices and products) risks 
to the viability of your fanning enterprise? 

Principal repayments presence (2/41): With respect to your permanent long term debt mix, 
how much of that debt [%] carries the reqirement to repay principal on a contractual basis? 

Seasonal financeltotal debt (2/46): With respect to your seasonal financing, at your peak 
overdraft requirement period, what proportion [%] of your total debt is represented by 
seasonal finance? 
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Technology exposure (3/6c): How important are the technology (e.g. chemicals, machinery, 
infonnation) risks to the viability of your farming enterprise? . 

Total debt position (2/34): This question asked for the debt asset ratio at last balance date. 

Own equity (additional land) (62al): This question asked the respondents to rank various 
sources of finance (including "not interested") in the economic purchase of adjoining property. 
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match those of the policy analyst. As a result, this paper will contend that the prediction of 
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held by fanners. 

A paper presented to the Annual Conference of the New Zealand Branch of the Australian 

Agricultunil Economics Society, Christchurch, 26-28 August 1991. 

ILindsay Saunders is Senior Research Officer with the Centre for Resource Management, 
Stu Pittaway is Senior Lecturer with the Farm Management Department and Derek Newman 
and Greg Anderson are, Senior Lecturer and Lecturer respectively with the Deparnnent of 
Accounting and Valuation, Lincoln University, Canterbury. 



FARMERS PERCEPTIONS OF RISK: 
NAIVE OR IRRATIONAL? 

1. INTRODUCTION. , 

The New Zealand agricultural industry has experienced significant structural changes 

since the election of the Labour Government in 1984. During the late 1970's and early 

1980's a raft of input subsidies and product price supports were introduced. farm 

development was actively encouraged through the provision of concessionary finance and 

suspensory loans and a number of Producer Board income smoothing schemes were set up 

which were both supported and guaranteed by Government. Not only were these support 

measures immediately removed or phased out by the new Labour Government, but the farm 

business was also seriously affected by the equally dramatic changes made to the direction 

of fiscal and monetary policy. As a result. farm incomes became directly exposed to such 

variables as international commodity prices and a floating exchange rate. 
The subsequent increase in income volatility since deregulation has attracted 

considerable interest from agricultural economists and Government policy advisors. More 

emphasis has been placed on first identifying and measuring farm risk sources and second. 

developing some strategies the farmer may take to ameliorate that risk. Government policy 

since 1984 has encouraged farmers to become more self reliant. to be more aware of the 

potential risks which they face, and to take more resonsibility for dealing with that risk. As 

a result, attempts are being made to apply some financial management risk measurement 

models to the farm business. In the models derived from Markowitz portfolio theory. such 

as the Capital Asset Pricing Model and Arbitrage Pricing Theory, risk is commonly defined 

in terms of cash flow variability. It is then quantified by statistically comparing that 

variability through time to the volatility of cash flows from other assets in the economy. 

The validity of such an approach is however questionable. All asset pricing models 

impose a number of important assumptions to make them operational. Of most consequence. 

financial theorists assume that all economic agents have homogeneous expectations. are risk 

averse and are primarily concerned with wealth maximisation. While it may be accepted that 

ihese assumptions hold for agents operating in the financial markets. little evidence could 

be found to suggest that this is the case in the New Zealand agricultural industry. If risk is 

to be measured using these models. and policy advice formulated on the basis of the derived 

results. it is obviously important to establish whether or not the model's underlying 

assumptions are appropriate. That is, do all farmers have homogeneous objectives and 

expectations, do they perceive and measure risk in the same way as the policy analyst and 

will they react to it in a theoretically rational manner? The results received from a survey 

of Southland. Canterbury and Waikato farmers offer some (mainly anecdotal). evidence to 

suggest that many of the implicit assumptions made by researchers are inappropriate. 
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2. DEFINITION AND MEASUREMENT OF RISK. 

Finance theorists have long regarded the expected variability of cash flows as a 

suitable definition of investment risk. Patrick et al (1985) have however challenged the 

relevance of this definition when applied to a farm level risk analysis. They suggest that 

while farmers are concerned with income variability, and the sources of that variability, they 

are also concerned with personal consumptive goals which cannot be adequately reflected in 
such a measure of risk. These 'family' goals include factors such as family ownership and 

control of the business, the health and lifestyle of the of the farm operator and providing 

educational opportunities for the operator's children. 

Thus, although researchers appreciate the deficiencies of income variability as a proxy 
for farmer's risk perceptions, many appear to persevere with it due to a lack of suitable 

alternative measures. As Patrick et al note, the income variability interpretation of risk 

makes risk analyses manageable and mathematically tractable. 

It is also convenient to expand the income variability definition of risk !'oy explicitly 
partitioning it between business and financial risk. Gabriel and Baker (1980) make the 
distinction by stating that business risk is reflected in the variability of net operating income, 

or the variability of net cash flows before interest and taxation commitments are met. A high 

(low) coefficient of variation of net cash flows, for example, would indicate high (low) 
business risk. This source of risk can also be thought of as the expected variability in cash 

flows that results from the enterprises undertaken, and the numerous market and 
technological factors which affect their outcome. The degree of business risk is therefore 

independent of the way in which the firm is financed. 

Financial risk is defined by Gabriel and Baker as the added variability of the net cash 

returns to equity which results from the fixed financial obligation associated with debt 

financing and cash leasing. They suggest that such a definition of risk encompasses the risk 

of cash insolvency. Obviously the way in which the business is financed will affect risk, 

whether risk is defined in terms of cash flow variability or as the probability of the 

occurrence of a dread event such as cash insolvency. In this context, total risk is simply the 

product of business and financial risk. 

An objective and consistent measurement of total risk can be made if the definition 

outlined above is accepted as adequate. In New Zealand, time series data, which are 

available from a number of sources, can be used to calculate historical net incomes from 

various agricultural sectors. Descriptive statistics such as the coefficient of variation can then 

be derived from the time series data and presented as a measure of risk. 

However, it should be emphasised that such a measure of risk can only be useful if 

it is accepted that the variability of income received from an individual asset acts as an 

adequate proxy for the perceived risks of the economic agent being studied. One of the main 

advances of Markowitz's (1959) portfolio theory was to suggest that the risk of holding an 

asset should not be measured in isolation from all other assets in the economy. Markowitz 
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showed that some of the risk associated with investing in an individual asset could be 

diversified away by investing in other assets with returns which are less than perfectly 

correlated. He argued further than since this 'diversifiable' risk could be avoided by investing 
in a portfolio of assets, a rational investor would do so and therefore only be concerned with 

that risk which could not be negated. This non-diversifiable, or systematic risk is caused by 
economy wide factors which affect the cash flows from all assets. Examples of systematic 
risk include uncertainties over future Government monetary policy and its subsequent impact 
on future interest rates, or any potential changes to the trade policies of other countries. 

The Capital Asset Pricing Model (CAPM), which was developed from portfolio 
theory, is a single index model which offers a simple measure of risk. It is computed by 
statistically comparing the variability of returns from an individual asset to those from the 

market. Arbitrage Pricing Theory (AP1) expands the CAPM into a multiple factor model by 
relating individual asset risk to not only the market portfolio of all other assets but also to 
other factors which are considered relevant. APT therefore provides a number of risk 

coefficients as opposed to the one derived from the CAPM. 
Both of these models are predominantly used to assess both the risk and required 

return of financial assets, and each is reliant on a number of simplifying assumptions to make 
them operational. In the context of financial assets, Brealey and Myers (1991) suggest that 

the violation of many of these assumptions is not crucial to the derived results. It is generally 
accepted that participants in capital markets are risk averse, have reasonably homogenous 
expectations regarding future rerum and its potential variability and are attempting to 

maximise the value of their investment. If either of the two models are to be used to measure 
the risks faced by fanners, the efficacy of these same assumptions in the fanning sector 
needs to be assessed. 

3. EXPECTED RISK RESPONSES 

The number of options available to a fanner to change"the risk profile of the business 
are limited. Because of the nature of the fann business, most risk responses are necessarily 

aimed at reducing business risk. Anderson (1990) notes that the high cost of entry into 

fanning usually requires the use of a high level of debt finance, and this requirement limits 
the fanner's ability to significantly alter their degree of financial risk. 

Barry and Fraser (1976) describe the more common expected risk responses as being 
either a production strategy or a marketing strategy. Production strategies include the 

selection of enterprises with low yield variability, enterprise diversification, avoiding 

concentration of production in one geographic area and technical responses such as 
maintaining feed reserves, increasing input levels and taking precautionary animal and plant 

health measures. A producer's marketing strategies to limit risk may involve combinations 

of inventory management and forward commitments on prices and production with other 
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participants in commodity markets. This includes participation in producer cooperatives, 

holding buffer stocks to spread sales, and the use of the futures and options markets. 

Dent and Beck (1985) suggest a number of possible fmancial responses to avert risk. 
These include participation in Government sponsored schemes for averaging income tax 

liability, holding assets which can be liquidated easily, holding credit in reserve, planning 
the capital structure of the firm, establishing appropriate ownership entities and setting 
guidelines for debt repayment terms. The authors note that not all of these strategies are 
compatible, while it can also be argued that many of them may not be achievable given the 
previously mentioned high cost of entry to fanning and its concomitant requirement to use 
high levels of debt. 

However, of all the hypothesised responses to fanning risk, the one of most interest 

to policy analysts may be the theory of risk balancing. Gabriel and Baker (1980) suggest that 
most fanners identify both flI1ll survival and profit maximisation as goals, where survival is 
of primary importance. Thus, the decision maker will maximise net returns subject to the 
constraint that total risk does not exceed a specified level. They argue further that if a change 
in an exogenous source lowers the business (financial) risks faced by a fanner, the most 
likely response is to increase the financial (business) risk of the flI1ll so that total risk IS 
unchanged. Examples of exogenous changes to risks include changes to price support policy, 
foreign trade policy and input price subsidisation. 

4. SURVEY RESULTS AND DISCUSSION 

4.1 Survey Basis 

The purpose of the survey was to gain some appreciation of the way fanners define and 

perceive the risk environment in which they are operating. The survey was applied to 24 

livestock fanners in Southland and 24 arable farmers in Central Canterbury during January 

1990. A slightly modified survey instrument was also given to 32 Waikato dairy farmers. (26 

owner/operators and 6 sharemilkers) However, it is important to emphasise that the selection 

of the fanner respondents was not made on a random basis, but rather was intended to 

provide a sample of fanners that conformed to a predetermined and objectively assessed 
selection criteria. As a result, the findings of the survey and any conclusions drawn from 

their analysis are not expected to be representative of the entire population. The following 
discussion should be viewed with that limitation in mind. 

The selection of fanners was made by experienced agriculturalists in each region in 
an attempt to cover all of the relevant combinations of three seperate criteria. First, the 

fanners were divided according to the stage of the business life cycle with the categories of 
new entrants, developing fanners and mature or consolidating fanners. The second criterion 

was fanner ability with the four possible categories being well above average, above average, 
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average and below average. Third, the group of respondents was seperated with reference 
to their apparent attitudes towards farm risk. This dimension is obviously the most difficult 
to accurately identify on an ex ante basis due both to the problems of defining risk aversity 
and then subjectively assessing each of the farmers' attitudes towards risk. Nonetheless, an 

attempt has been made to describe each respondent as being either a risk seeker, risk neutral 

or risk averse, with the decision based mainly on the intensity of the farming system adopted 
and the level of debt funds used to finance the business. 

The original analysis of the survey results, given in Newman et al (1990 a,b), 
attempts to emphasise the importance that farmers accord the various sources of risk, the 

most likely reponses to that risk and any significant differences which may exist between the 
sheep, cropping and dairy groups. However, for our purposes the emphasis is different. 

Many of the survey responses can also be used to raise some other important 
questions, two of which will be concentrated on here. First, do farmers think they are 

exposed to the same level of risk that would be suggested by a policy analyst? And second, 

will they react to it in a 'rational' manner? Or, stated another way, are the risk 
measurement models used by fmance theorists applicable to risk analyses in a farming 
context? The answer to this question is dependent on the accuracy of the assumptions 
implied by the models, with respect to the risk perceptions and objectives of the economic 
agents being considered. 

4.2 Survey Implications 

In order to address these two issues, the responses to three of the groups of questions 

put to the farmers are thought to be most relevant. These questions have attempted to identify 
the farmers' attitudes toward, first, alternative ownership structures, second, diversification 
and farm enlargement and third, the price and production risk which they are exposed to. 

4.2.1 Attitudes to Farm Ownership 

The survey finding of most consequence suggests that the nature of farm asset 

ownership remains of paramount importance to the farmer, at the exclusion of virtually all 

other apparently beneficial alternatives. Freehold and individual land ownership appears to 
be the primary objective of the majority of farmers, and their acceptance of various strategies 

which are designed to ameliorate financial risk may be limited by this factor. All respondents 

consider the level of debt to be very important to decision making, and on average the 

existing level of debt was higher than that which is considered manageable. But if given the 

opportunity to replace debt with outside equity, either in return for greater profitability or 

lower income variability, o~ly a small number of respondents would do so. Further, one half 
of the respondents would definitely not replace debt with outside equity even if they could 

repurchase the equity share at a price they considered fair, and only 2% of the surveyed 
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farmers would consider this option if the repurchase price of the equity share was set at 
market levels. Thus, the opportunities for reducing financial risk afforded by alterations to the 
existing farm ownership structure appear to be restricted by farmer attitudes. 

The rejection of alternative financing schemes may also be interpreted, at least in part, 
as farmer ignorance of the possible benefits provided by a new financial instrument. Over 

three quarters of respondents would not consider trading an increase in the size of their debt 

for lower annual servicing charges. Such a reaction to 'balloon' loans may be more a result 
of unfamiliarity of their characteristics rather than a dislike of their terms. Additionally, 
more than three quarters of the respondents would not consider trading an increase in debt 
for lower annual servicing charges, despite the fact that the majority claim that their fixed 
interest obligations are one of the most significant sources of risk. 

These results predicate the conclusions drawn by Patrick et al (1985). Most farmers 
do incorporate some non-economic, or consumptive goals into their management of the 

business, and the apparent importance accorded to these objectives appears to violate the 
critical assumptions on which the portfolio theory risk models rely. Compared to the assumed 
behaviour of investors in financial assets, farmers may be argued to act in an irrational 
manner. That is, they are not solely concerned with maximising the value of the asset. In 
most cases, the surveyed farmers would reject the chance to reduce financial risk without 
altering their expected return, because accepting outside equity participation would violate 
the aim of sole ownership. It is suggested that because many of the farmers' decisions are 
not solely based on a trade-off between expected risk and return, the use of either CAPM or 

APT to measure risk is inappropriate in a farming context. 

4.2.2. Attitudes to Diversification and Farm Enlargement 

Approximately half of the Southland and Canterbury respondents either purchased land 

additional to their first farm, significllntly diversified their enterprise mix or completed a land 
development programme during the past 20 years. However, when given the benefit of 

hindsight only about 50% of those who did diversify would do so again today, and under half 

would now consider land development. That nearly 75% of those who purchased additional 

land would do the same thing again today may indicate that farm expansion is considered to 

be a better response to increasing risk levels than the other two alternatives. 
Of the Waikato farmers, approximately one half of the owner/operator group have 

purchased land additional to their first farm while one third of all respondents have 

significantly diversified their enterprise mix. All but one of the farmers who purchased extra 

land did so during the 1980's and, on average, financed the acquisition with 80% debt. 

Interestingly, 36% of the expanding farmers considered at the time that they were 

overcommitting themselves financially, 27% considered themselves overcommitted with the 
benefit of hindsight although 81 % would make the same decision again today. Given that 

only 50% of the farmers who chose to diversify would do the same again today, these results 
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may suggest that the Waikato farmers also view farm expansion as a more effective method 
of obtaining some reduction in farm risk in the long term. 

Risk reduction was not, however, explicitly suggested by Fairweather (1985) as one 

of the main motivating factors for farm enlargement. In that study, improving opportunities 
for capital gains, increasing profitability, and to help settle a son in farming were given as 
the major reasons for purchasing additional land. The results of this survey suggest that the 
farmers who did buy more land were both aware of, and prepared to accept the increase in 
financial risk which resulted from the need to use high levels of debt to help make the 
purchase. But they were prepared to accept this as a consequence of meeting other, not 
necessarily economic objectives. 

Overall, the attitude of the farmers towards diversifying their mix of enterprises does 

not appear to be consistent with an important assumption of portfolio theory. Only a small 
number of the respondents appear to regard diversification as a successful way of reducing 

potential cashflow variability. Some believe that the risk reducing advantages of 

diversification are overshadowed by a more than CQmmensurate reduction in profitability, 
caused by a lack of specialist knowledge of the new enterprises and loss of size ecomomies 

from their existing enterprises. In fact, some of the farmers perceive that this unfamiliarity 
may actually produce an increase in production risk and that diversifica~;on actuaily lowers 
profitability and increases risk. For a number of other farmers, the possible advantages of 
diversification are overlooked in order to maintain a simple management system, control 
costs or to limit the required workload. 

The risk measurement models derived from ponfolio theory assume that a rational 
investor will hold a diversified portfolio of assets, as such diversification should negate the 
potential risks which are specific to each individual asset. The measurement of ponfolio risk 
is therefore based only on the sensitivity of the investors' portfolio returns to those from a 

portfolio of all assets within the economy. This ~oncept could, at least in theory, be applied 

to a farm by considering each seperate farming enterprise as an 'individual asset' with risk 

being measured by comparing the sensitivity of returns from thi~ 'portfolio' of enterprises to 

that from a ponfolio of all possible farming enterprises. Using this approach, the only 
relevant sources of risk are those which are not specific to any individual enterprise, but 
which have an impact on the returns from all agricultural.products. 

However, if for any reason farmers do not significantly diversify their farming 
operation. it can be argued that models such as the CAPM will understate the risks faced by 
a farmer, even if potential income variability is accepted as an appropriate definition of that 
risk. Sources of risk which are specific to each individual enterprise are obviously important 
to a farmer who is reliant on a small number of such enterprises. Thus, the validity of any 

measure of risk derived from these models must be questioned as they do not incorporate 
'non-diversifiable' risk. 
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4.2.1 Perceptions of Price and Production Risk 

The survey instrument used in the Waikato region was modified slightly to incorporate 
some questions which attempted to identify the dairy farmers perceptions of price and 
production risk. It was felt that the farmers in this region should have reasonably 
homogenous expectations as their farming systems are essentially the same, with the majority 

of their income derived from a single product. 
The survey results do concur with what was expected regarding production risk with 

the dairy farmers suggesting that the impacts of climatic and technological factors are 
relatively small. The amount of variation in expected production is similarly low. During 
an excellent season the farmers on average expect an increase in total production of just 
12.6%, while a poor season should only depress production by 12.7%. Additionally, if the 
farmers were offered a hypothetical guaranteed level of production both their existing 

farming strategies and the level of debt servicing that they would accept do not alter 
significantly from their current positions. 

The respondents attitudes toward product price variability are apparently quite 
different, with marketing perceived as a very important source of business risk. The farmers' 
ability to individually affect or limit this product price risk is obviously small as all promotion 
and sales of milk products is done on their behalf by the Dairy Board. As a result, the 
capacity to sell their product to a specified standard is the only marketing strategy considered 
important. However, some of the responses to other price related questions are not entirely 
consistent with this observed perception of price. risk. If the milkfat price were to be 
guaranteed at a 'reasonable' level, the relative importance of the respondents existing farming 

strategies would change, but not as significantly as could be expected. On average, the 

owner/operator would becom~ slightly more likely to purchase additional land, increase debt 

repayment, undertake farm ·development or alter their current level of personal consumption. 

Such a price guarantee would have a negligible effect on both the level of off-farm 

investment and enterprise mix decisions, and induce an increase of only 20% in the level of 
debt servicing thought to be sustainable: 

Also of interest were the farmers' final milkfat payout expectations for the next two 

seasons. The farmers were surveyed immediately prior to the start of the 1990/91 season, 
before the Dairy Board had lowered the advanced payout from $4.00 per kg/MF to $3.70. 

With that in mind, the average ·prediction for the 1990/91 season was $5.30 per kg/M.P., 
with $5.60 expected in the 1991/92 season. Although one half of the respondents did not 

think that the 1991/92 payout will be any higher than their estimate for the c~ming season, 

no respondents believed it will be any lower. The most pessimistic milkfat price estimate for 

the 1990/91 year was, on average, $4.60 with a range between $4.00 and $5.30. Of the total 

32 respondents only 8 gave the announced advance payout of $4.00 as their most pessimistic 

price prediction. Both these responses and those relating to the hypothetical price guarantee 

scenario may suggest that the market risk perceptions of the Waikato farmers are significantly 
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lower than those that are actually faced. 

Individually, the respondents did not appear to hold the perception that milkfat price 

volatility has historically been as high as 16.6%, as measured by Zwart and Lattimore (1990). 

Indeed, many of the farmers suggested that they had given little thought to the price they 

could expect in the future, but rather relied mostly on the information provided to them by 

the Dairy Board. The wide range of future price estimates given by the respondents also 

indicates that they do not hold as homogeneous expectations as was expected. 

These results do have imponant implications for the policy analyst. If, as the survey 

results suggest, income expectations are generally heterogeneous and in most cases based on 

it very limited amount of information, any attempt to predict the likely aggregate response 

to any given change in policy will be difficult. 

5. SUMMARY,. 

Government agricultural policy has changed significantly over the pas I six years. It 

has moved from actively encouraging production through product price suppon and the 

provision of concessionary finance to the point where farmers are now encouraged to become 

more self reliant in a 'deregulated' market. As a consequence of these dramatic changes, 

researchers and policy analysts have become more concerned with ways in which the risks 

associated with farming can be reduced at an individual farm level. 

Any analysis of farming risk necessarily'requires an appropriate way of defining and 

measuring that risk. In the context of financial assets, it is generally held that potential 

cash flow variability is an appropriate definition which, when a number of assumptions are 

made, can be measured using two models derived from Mark<,>witz ponfolio theory. The 

ability of either the CAPM or APT to adequately describe farming risk is dependant on the 

relevance of these assumptions to the farm business. 

Some of the responses from a survey of 80 Southland, Canterbury and Waikato 

farmers suggest that neither model is appropriate as several of the required assumptions are 

violated. Farmers do not operate their business with the sole objective of impr~ving their 

risk/return profile. Several non-economic objectives appear to have an imponant impact on 

decision making, with individual, freehold farm ownership the most imponant. As a result, 

future imcome volatility may not be a satisfactory way of defining the risk perceptions of 

farmers. While the non-economic goals have been noted consistently in previous research, 

their implications are imponant to emphasise. 

Ponfolio theory also assumes that investors will diversify their ponfolio of assets so 

as to eliminate sources of risk which are specific to each individual asset. The measure of 

risk derived from the CAPM is therefore based solely on systematic risk sources which affect 

the cashflows from all assets. However, for a number of reasons, the surveyed farmers 

reject diversification as a suitable way of reducing their cash flow risk. Sources of risk which 

are specific to an individual enterprise must subsequently be relevant to the farmer and should 
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be included in any measure of risk. The violation of this diversification assumption reinforces 

the argument that farming risks cannot be adequately measured using the same approach taken 

to measure financial asset risk. 

Finally, any policy implemented to reduce farming risk must be based on an adequate 

understanding of the risk perceptions held by farmers. Even if potential income volatility is 

accepted as a suitable definition of risk, the survey responses of the Waikato farmers suggest 

that their risk perceptions of product price risk are quite different from those which were 

expected. That price expectations varied significantly between the surveyed farmers may act 

to funher frustrate any '~ltemptto predict the most likely response to any policy initiative. 
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A METHODOLOGY TO CUSTOMISE TECHNOLOGY TRANSFER. 

L.S.Saunders, R.J. Townsley' 

Abstract: 

Knowledge of beliefs and attitudes Of individuals, and groups of individuals, enables 
technology transfer to be targeted, increasing the effectiveness of the adoption process. 
The Galileo measurement and representation system of farmer and expert cognitive 
structures with respect to high fecundity sheep management is presented. Attitude 
measures were positively correlated to the level of of experience with the management 
system as predicted. Significant differences were reported in the cognitive structure of 
all groups. Experts held similar attitudes as the inexperienced group but different 
cognitive structures. Extension messages based on the concepts of multiple lamb growth 
rates and summer pasture control were predicted to strengthen farmers' overall attitude 
toward high fecundity management. 

Paper Presented to· the Annual Conference of the New Zealand 
Branch of the Australian Agricultural Economics Society 

Christchurch, 26-28 August 1991 

Introduction: 

Reform of public research and development through the introduction of competitive 

bidding for funds, and funding allocations based on expected outcomes are central to the 

formation of Crown owned research institutes (Cri's). The ability to efficiently deliver 

outcomes, that are adopted within the relevant sectors of society will provide a measure 

of the value of science funding. The transfer of technology - or extension as it was 

known - has for some time dealt with the issues of how to efficiently communicate with 
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target groups and how to measure the achievements of such communication. As with 

most social sciences this has largely been considered an 'art' due to the largely subjective 

and qualitative nature of the discipline· Nix 1979. Recent advances in the measurement 

of communication techniques within the Psychometric discipline has advanced the 

discipline away from the 'art' to that of 'science'. This paper describes an application of 

such methods to the agricultural extension, management information field and it is 

proposed that the application of such techniques would enable a more efficient 

technology transfer process resulting in an increased ability to attract funds within a 

competitive environment. A potential application for this methodology would allow 

monitoring of the effectiveness of technology transfer processes, and feedback on client 

perceptions regarding constraints to change. 

Soft systems 

The research presented in this paper deals with soft systems management where soft 

systems are considered to be the achievement of objectives through learning, and 

management of the process of learning (Checkland, 1979). Soft systems are involved 

with the problems of management in the sense that human activity involves planning, 

doing and monitoring, and that some aspects of what is seen as a problem are likely to 

be a mismatch between intention or expectation and outcome. 

Hard systems attempt to aid decision making to efficiently reach defined objectives 

utilising physical and financial concepts for the systematic appraisal of alternatives. They 

are hard in the sense that they involve tangible variables. The relation between the two 

is that the hard systems are a subset of the soft system. 

Soft systems involves an individual developing a perception of the world that provides a 

reference for the determination of behaviour. In effect an individual interacts with two 

systems, the real world system, and a perceived interpretation of the real world, with 

separate individuals differing in their interpretation as a function of their experience and 

cognition. 

Technology transfer is associated with the process of adjusting the determinants of 

behaviour. The development of soft system management information systems offers the 

potential for improved management of extension activity via the targeting of beliefs and 
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attitudes to be changed (i.e.to increase the managers'level of knowledge) and evaluation 

of a range of potential strategies that can be utilised to create the change. 

Efficient technology transfer requires an understanding of the determinants of behaviour 

and how these are likely to respond to various communication strategies. This paper 

outlines a process by which this would be achieved, and highlights the need to better 

understand an individuals' knowledge beyond an experts' view if desired outcomes are 

to be achieved. 

Behavioral models 

Early behavioral models (Allport, 1935) were based on the measurement of attitudes 

towards a behaviour in question. These models did not consider the determinants of 

attitudes and as such were of limited value. 

Fishbein and Azjen - model of reasoned action 

Fishbein and Ajzen, 1975, developed their model of reasoned action in an attempt to 

predict and understand behaviour and changes to behaviour. Specifically, their model 

comprises the determinants of behavioral intention (i.e. the likelihood of implementing 

an act) which comprises of an o,,:erall attitude and a subjective norm. The subjective 

norm has since been found to add little to the predictive power of the model and is not 

advanced further here. 

The overall attitude towards an act is given by some function of the subjective probability 

that an outcome associated with the act will occur and the positive/negative measure of 

the evaluative attitude towards the same outcome. These are summed across all 

outcomes associated with the act. The evaluative attitude is a measure of the utility 

associated with an outcome, whilst a belief is the subjective probability of a perceived 

outcome associated with the act. This model definition is represented in Figure 1.0. 
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The authors extended this model into a management framework with the separation of 

constructs associated with the act into both inputs and outcomes associated with the act 

(see Figure 2.0). 
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Figure 2:0: Management Version Fishbein and Ajzen Model 
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The advantage of the Fishbein and Ajzen decoinposition of behaviourial intentions is that 

individuals may hold similar overall attitudes towards an act, but may have differing 

belief and/or evaluative attitude structures. Knowledge of these differences is necessary 

to understand an individual's ,overall attitude and to target where influence could result 

in a: desired change. 

Galileo inodel 

Woelfel and Fink 1980, presente9 a theory of behavioral determinants, and proposed a 

system of measurement to represent these determinants within a theoretical framework 

labelled 'Galileo theory'. Whereas Fishbein and Ajzen consider each input and outcome 

as being independent of each other, the Galileo model allows for a dependence between 

all concepts, including the act and a self concept representing the respondent (see 

Figure 3). The inclusion of peripheral beliefs in the Galileo model increases the 

complexity modelled within the overall attitude framework. 

Input 

Concepts .... 

(Self) 

Figure 3.0: Galileo Model 
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The objective of the Fishbien and Ajzen model is to derive a single im;!ex of the overall 

attitude towards an act, derived from a series of input-outcome concepts, whilst Galileo 

derives measures for each belief, evaluative attitude and overall attitude resulting in 

(n+2)(n+ 1)/2 interpoint measures (where n equals the number of input-output,concepts 

and 2 represents the additional concepts of the act and self), which provide a means 

toward explicating a multidimensional representation of behavioral determinlJnts. A 

univariate representation is only useful if it can capture all the variance contained within 

the relationships. The measures of association between reference concepts can be 

utilised to spatially array the (n+2) points within a (n+2) dimensional space. No prior 

knowledge of the dimensions or their correlation is necessary as these are determined by 

the factoring technique utilised to spatially array the concepts. 

It was hypothesised that the Galileo model offered the opportunity to represent the 

determinants of the overall attitude and therefore the likely behaviour towards an act. 

The models as presented reflect a static representation of these determinants at the time 

of measurement but do have the potential to represent the dynamic learning processes 

associated with technology transfer through the application of time series analysis. 

Measurement of cognitive structures comprises of three separate components 

The elicitation of reference concepts using an unstructured interview technique that 

defines the act for a subset of respondents, enables development of a listing of input and 

outcome concepts perceived to be relevant to an act. This listing is then reduced by 

content analysis involving the grouping of similar and the most commonly used concepts 

across respondents. 

The second task involves measuring the association between each of the reference 

concepts plus the concepts of self and the act. The Galileo method uses a direct 

measurement system based on an open ended ratio level scale. This scale is anchored 

by a criterion pairing of concepts which are assigned an association of 100 units. Total 

similarity is assigned the scale value of 0 units. 

Given these reference similarity measurements, respondents are then asked to give their 

measures of the (n+2)(n+l)/2 interpoint similarities using a paired comparison format 

designed to minimise the difficulty of the task to the respondent. 
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This results in a matrix of interconcept association measures which can then be spatially 

arrayed ~tilising metric multidimensional scalillg techniques. The purpose of the spatial 

model is to develop a reference frame within which the reference concepts are located. 

Without this reference frame it is impossible to determine where a body is or how it may 

be changing through time. 

The spatial model used derives all eigenvectors for the elicited similarity matrix (scalar 

products with an origin at the centroid - see Young and Householder, 1938), where each 

subsequent eigenvector represents a dimension accounting for the maximum residual 

variance in the dataset. Most spatial models only account of for the real dimensions 

i.e. those with positive eigenvalues (sum of squares of the coordinates on each 

eigenvector). However Woelfel and Fink claim that the imaginary dimensions should also 

be incorporated as these represent the fact that triads of similarity data may disobey the 

triangular inequality rule. Traditionally this has been overcome by assuming the 

imaginary dimensions were a result of errors of measurement and this was addressed by 

forcing a Euclidean solution by transforming the data. The Galileo theory claims that 

inconsistency is in fact real and does exist and should be accommodated by moving away 

from Euclidean space based on a flat plane to a c!lflled plane which has a basis in 

Rhiemannian Manifold mathematics (see Figure 4). 

c 

r?\ 
A B 

Figure 4.0: Three Points on a Rhiemann Plane 
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Galileo assumes that the likelihood of behaviour towards an act as depicted by the 

overall attitude is an inverse function of he distance between self and the act. Similarly, 

those input concepts located closest to the Act are perceived as being most essential to 

the act, while those output concepts located closest to the act are perceived as being the 

most likely results of the act. The inter-concept association (distances) is a function of 
their perceived inter-dependence relative to the act. 

Within a technology transfer framework the objective is to predict how changes to belief 

constructs and evaluative attitudes affect the overall attitude towards the act (self-act 

relationship), in order to increase the likelihood of an individual or groups of individuals 

adopting the act (see Figure 5). This in tum raises the question of alternate strategies 

and their associated costs and outcomes, designed to change belief/attitude perceptions. 

Act 

Figure 5.0: Theoretical representation of the simple message later lambing is essential 

to high fecundity sheep management 

Within a technology transfer framework the objective is to change the concept-self, 

concept-act relationships and to predict how these affect the self-act relationship, in order 

to increase the likelihood of an individual or group of individuals adopting the act. 
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Each reference concept is considered to be an information entity with changes to the 

position of each concept being the result of information input or loss. Information can 

be derived from internal consistency forces or from external sources such as the 

observation of a production system outcomes or information received from a third party. 

External information is assumed to exist in the form of messages which are in fact 

statements of similarity or association e.g. an observed outcome is a message that the 

outcome is related to the particular inputs put in place. 

Galileo theory considers a simple message to be two reference concepts ie A is B, to 

create two equal and opposite forces resulting in each concept converging along a line 

segment joining them. On this basis it is mathematically possible to' determine which 

pairing of concepts would result in the self-act distance being minimised, by relating the 

reference concepts to each of these. According to the mathematics of the Galileo theory 

this combination is predicted to be the most effective message or communication strategy 

however it does not consider how to deliver the message and the costs of doing so. 

In situations where more than two concepts are involved the underlying assumption is 

that the series of simple messages ie between two concepts would average like vectors, 

from which the predicted resultant motion from each combination can be determined and 

the most effective message identified. 

This assumes that all concepts have similar inertia mass ie resistivity to change; that 

messages are instantaneous and independent of the distance to be moved; that other 

concepts do not anchor each other; and that the content and method of delivery are 

independent of the outcome. These assumptions need to be evaluated. Galileo theory 

potentially offers the opportunity by which extension techniques can be evaluated through 

time. 

To measure the impact of predicted messages a time series analysis can be operated with 

the recommendation that the resultant spatial arrays are rotated to a best fit based on 

a group of concepts that are not involved in the message process. This same process can 

also be applied in a cross sectional research design to relate the cognitive maps of 

differing target groups and also of experts themselves. 

9 



Case study application 

The Galileo model was applied to the farm management 'act' of high fecundity sheep 

production systems in 1985. The act of high fecundity was adopted since in 1984 a 

commercial drug - Fecundin - was released to promote the artificial stimulation of 

fecundity levels. This release was associated with a major public awareness campaign 

involving most mass media sources, and a number of seminars with expert veterinary 

inputs. In spite of the coordinated approach of providing information, very low drug 

sales were achieved and the product has since been withdrawn from the market. This 

raised the question, "why did the promotional campaign fail and just what are the 

determinants ofb,ehaviour towards adopting a high fecund sheep management system?" 

Class five properties, being intensive high producing grassland farmers, in the Dannevirke 

region were identified for the purpose of elicitation of the behavioral determinants. This 

involved two postal surveys, and a series of interviews with the respondent group. The 

initial survey was applied to 163 properties within the class five categorisation to identify 

performance levels and a willingness to participate in the research. The performance 

data was collected to enable a cross sectional research design to be applied. The 

hypothesis being that farmers that have experienced a high fecund lambing system 

(i.e. achieving a lambing percentage in excess of 116% of lambs weaned to lambs born 

(LW/LB» would hold different beliefs and attitudes to those farmers that have not 

experienced the act. Respondents were categorised if they had achieved this 

performance in anyone of the three preceding years. 

In addition a group of 'experts' were surveyed to represent what would be considered to 

be their perception of the real world. The experts were scientific or consultancy staff 

that had been actively involved with the high fecundity act. The hypothesis here was that 

this groups perception would align more closely with those farmers that had experienced 

the act but may be more closely aligned with the real world. 

A total of 10 reference concepts were identified from a series of concept elicitation 

interviews involving a group of randomly selected respondents (see Table 1.0). These 

reference concepts were tested, and adjusted by adding an interpretation of the meaning 

to each one. The reference concepts were then organised into a paired comparison 

survey and applied to the various groups. Respondents were given the criterion that all 

sheep farming and all crop farming were 100 units apart on the open ended scale and 

10 

then requested to scale each of the parings against this on the basis that 0 units equates 

to total similarity. A total of 80 complete data sets were returned amounting to a 68% 

return rate comprising of 61 sets of data from the farmer groups and 19 sets from the 

expert group. 

This data set was analyzed at Melbourne University using the Galileo (RPI version,1979) 

software package. 

Table 1.0: Eicited Reference Concepts 

Concept 

1. High fecundity management 

2. Reduced stocking rate (I) 

3. Multiple lamb survival (0) 

4. Self 

5. 

6. 

7. 

8. 

9. 

10. 

Maintaining ewe body condition (I) 

Higher birth weights of multiple 
lambs (0) 

Growth rates of multiple lambs (0) 

Later lambing/high lactation 
feeding (I) 

Controlled set stocking from 
lambing 10 weaning (I) 

Summer pasture control (I) 

Definition 

Running fewer but higher prOducing ewes 
. i.e. larger, heavier mature weights resulting from 
improved hogget rearing 

Survival of multiple lambs, especially over the first 
3 - 5 days after birth 

How favourably inclined toward or against the 
practices you are 

Maintaining body condition over pregnancy at its 
tupping weight, plus allowing for increased feed 
requirements during mid to late pregnancy for 
foetal growth (up til 15 - 17 kg Iiveweight gain for 
twin bearing ewes) 

Birth weights that minimise the risk of starvation -
exposure deaths 

High growth rates to reach weaning weights of 
20 kg Iiveweight at 10 weeks of age 

Set stocking immediately prior to or at lambing 
lime to assist mothering and to control pasture 
cover to 2-3 inches (1000 kg DM/ha) 

High pasture quality by controlling summer growth 
(by stock or lOpping) to provide lamb fattening 
feed reserves 
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Results 

The mean of all measures obtained from the expert and farmer groups was 44 and 42 

units respectively which indicates that both groups have used similar scales of measure. 

The separation of the two performance strata in the farmer group revealed that the 

mean measure for the experienced group was 51.5 units and 36.5 units for the 

inexperienced group. 

Overall attitude - act - self measure 

The overall attitude displayed increasing favourableness with increasing experience of the 

act. The mean separation for the expert group being 11.3 units. The experienced group 

displayed a stronger attitude (21.8 units) than the inexperienced group (41.8 units). The 

relative overall attitude measures obtained supported the cross sectional design of the 

research. 

Principal beliefs (Act - Reference) and evaluative attitudes (Self - Reference) 

These measures are presented in Figures 6 through 8 and indicate that the expert group 

displayed principal beliefs and evaluative attitudes that were closely aligned i.e. a strongly 

held belief was associated with a strongly held attitude. The only reference concept not 

held at least moderately strongly was reduced stocking rates. The concepts most strongly 

associated with the act were later lambing, controlled set stocking, and multiple lamb 

growth rates. Less strongly associated were the concepts of ewe body condition,and lamb 

birthweights. Experts associate very closely to lamb survival and lamb birthweight but 

these are not as closely related to the act i.e. are not as important. 

Experienced farmers reported less alignment in their attitude and beliefs. The concepts 

of controlled set stocking, reduced stocking rates and multiple lamb growth rates were 

closely aligned, although lamb growth rate was not strongly associated with the act or self. 

Multiple lamb survival was totally out of alignment with other concepts. They believed 

High Fecundity would reduce Multiple Lamb survival rates and held a strong positive 

attitude towards Multiple Lamb survival (i.e. a negative attitude tow~lfds high multiple 

lamb mortality). The attitude towards lamb birthweight, summer pasture control and bopy 

condition were less positive indicating that these concepts would have less impact on the 

overall adoption of the act. 
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Figure 6.0: Principal belief - evaluative attitude measures for the expert group 

13 



80 

70 

60 

50 

3 

20 

1 

Lamb 
c:::;:J Survival 

Stocking 
Rate lZ1 / 

/ 

Set 
Stocking C!J / 

/ 
/ 

/ 

10 

/ 

/ 
t:J Later 

/ Lambing 

20 30 40 

/ 

/ 
/ 

/ 

Lamb Growth /iZJ Rate 
Lamb 

/ 

50 

. Birth-
mWeight 

Swruner 
~Pasture 

Control 

60 

Ewe 
OSody 

Condition 

70 80 

Figure 7.0: Principal belief - evaluative attitude measures for the experienced farmer 

group 

14 

Principal 
Belief 

Figure 8.0: 

Lamb 
Growth a:J 

SWMler 
Pasturel!l 
Control 

/ 

/ 
/ 

/ 

/ Controlled 
/ 0 Set Stocking 

Lamb r:::1 / 
Birthweight / ...... l!JStocking Rate 

,~ Lamb Survival 
Later 
Lambing 9 ~ Ewe Body 

Condition 

/ 

/ 

/ 

/ 
/ 

/ 

Evaluative 
Attitude 

Principal belief - evaluative attitude measures for the inexperienced farmer 

group 

Inexperienced farmers generally held weaker attitudes, and beliefs that were generally 

closely aligned. Summer pasture control was the exception to this being very weakly 

associated with both the act and self. 

Inter group comparisons are presented graphically in Figures 9 and 9a which indicate that 

experts differ relative to Experienced and Inexperienced farmers, with respect to their 

perception of reduced stocking rates, however for the other concepts the expert group 

is more closely in alignment with the perceptions of the inexperienced group, with the 

experienced group differing in their attitude towards ewe body condition, multiple lamb 

birthweights and lamb growth rates. For multiple lamb survival they hold a very different 

belief but similar attitudes. 
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Spatial arrays of all distance data 

Figure 10 is the three-dimensional spatial representation for the expert group. This data 

subset required a total of five real and five imaginary dimensions to account for the 

variance in the dataset i.e. this requires a large warping of the euclidean space suggesting 

that this group has a large degree of inconsistency in their responses. On average the 

experts associated themselves closely to lamb survival, later lambing, high lamb 

birthweights and summer pasture control. The act being most closely aligned with later 

lambing birthweights and lamb growth rates. 

xr l'1.li« 

xl rlAN£ 

Yl rt.R~EX 10A 

Figure 10.0: Spatial representation of expert cognitive structure 

The experienced farmers required fewer imaginary dimensions (4) indicating greater 

consistency in their cognitive structure. It was hypothesised - but not tested, that this 

was a result of this groups experience resulting in a greater capacity to discriminate 

between the concepts. 

The inexperienced group associated themselves closely to lamb growth rate, later lambing 

dates and ewe body condition concepts in contrast to the experienced group which 

associate with both survival and growth rate concepts. A total of six real and four 

17 



imaginary dimensions were required to represent the dataset which is comparable to the 

experienced group. Attitudinal relationships were most favourable towards the concepts 

involving lamb growth rates. 

The comparison of the spatial arrays between groups identified that the experienced and 

inexperienced groups have greatest agreement on later lambing dates but disagreed on 

lamb survival and summer pasture control. 

Experts and experienced farmers were not in close alignment, although the concepts of 

later lambing and growth rates were moderately in alignment. The experts were more 

closely aligned with the inexperi~nced group although they disagreed with respect to 

stocking rates, ewe body condition,and lamb birthweight. 

The above relationships were also tested by applying multiple discriminant analysis 

(MDA) to the principal beliefs and the evaluative attitude data sets. This identified that 

the expert group was closely aligned with the inexperienced group based on the principal 

beliefs but less so for the evaluative attitudes. 

Communication messages 

The message which is predicted to most closely align the act to the self concept was 

determined for each group. For the experienced farmers the predicted 'best' message 

would involve lamb survival, lamb growth rates,later lambing dates and summer pasture 

control. 

Alternate messages would involve the replacement of later lambing and growth rates with 

reduced stocking rates and the maintenance of body condition during pregnancy. 

The inexperienced group message involved the concepts of multiple birthweights, growth 

rates, later lambing and summer pasture control and is very close to the second best 

message for the experienced group. It was concluded that failure to differentiate the 

groups may have little impact. 

The concepts included in the three best messages of reach group are presented in 

Table 2.0. 
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Tobie 2.0: Best predicted Messages for each Group 

Concept Experts Experienced 

Reduced stocking rate 

Multiple lamb survival 

Maintaining ewe body condition 

Higher Birthweights 

Growth rates of multiples 

Later lambing 

COntrolled set stocking 

2,3 

3 

2 

3 

2 

2 

1,2,3 

2 

3 

1,3 

Summer pasture control 1, 3 

Conclusions 

1 '" concept included in best message 
2 = concept included second best message 
3 '" concept included third best message 

Inexperienced 

2 

3 

2 

1,2,3 

1,2,3 

GaliIeo methodology identified and portrayed the relationships amongst and between the 

attitudes and beliefs of the differing respondent groups. The hypothesised relationship 

between the expert, experienced and inexperienced groups was not conclusively 

supported. Indications are that the expert group placed increased emphasis on outcome 

concepts whilst practitioners placed emphasis on input concepts. 

As such it could be hypothesised that all farmers have similar perceptions (beliefs) of the 

real world relationships, and that the reason for non-adoption was due to differences in 

evaluative attitudes between the farmer groups. 

Knowledge of farmer behavioral determinants may have significantly increased the 

likelihood of adoption. The experts' derived communication strategy involving comments 

such as "there is no need to reduce stocking rates in situations of high fecundity" do not 

fit the beliefs of the farming community. 

Under the CRI structure the utilisation of an expert derived technology transfer process 

may provide very limited results if there is no cognisance taken of the attitudes and 

beliefs that are held by the respective target groups. The methods presented in this 
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paper are one alternative that offers greater precision and therefore opportunity to target 

technology transfer. Where this methodology has been applied (Cary, 1988) the results 

have been significantly enhanced compared to expert or randomly derived processes. 

The ability to evaluate the performance of technology transfer processes would enable 

CRrs to develop improved methods of achieving measurable results. 
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Sharemilking has historically been a significant part of the New Zealand dairy industry. In recent years 
the economic environment in which share milkers operate has significantly changed. This paper 
examines the financial resuns of sharemilkers between 1970 and 1990. 

Scrimgeour: Share milkers 

The Economic Performance of Sharemllkers 1970·1990 

Introduction 

Share milking has historically been a sign~icant part of the New Zealand Dairy Industry. Sharemilking 

has provided an entry pOint Into the industry for many younger farmers. This has helped maintain a 

younger age profile of farmers which has possibly enhanced productivity. The historical development 

and the nature of sharemillking had been described elsewhere (see Maughan et al.) The importance 

of sharemilkers can be seen in that in 1984/85 18% of New Zealand's factory supply dairy herds of 

30 or more cows were milked by 50:50 sharemilkers with 7% milked under 29% sharemilking, 39% 

share milking or contract milking while 65% were milked by owner operators (N.l. Dairy Board). 

However the economic environment has changed and the question must be asked, how are the share 

milkers faring? The popular farming press gives conflicting signals: For instance in the New Zealand 

Dairy Exporter, June 1990, Roger and Prue Rangi, 1990 Manawatu·Rangitikei Share milkers of the Year 

'reckon their return on investment is 24%·30% 'not counting labour' which is about the average for 

sharemilkers' and again in the Dairy Exporter, January 1991, George Chambers a N.Z. Dairy Group 

Field Representative argues that the 1991/92 season is a good opportunity to start sharemilking. In 

contrast at the Ruakura Farmers Conference 1987, Richard Hutton presented a budget for the 1986/87 

showing a net loss before tax. Included in that paper was a survey showing 11 % of share milkers were 

intending to leave the industry while the majority still considered farm ownership via herd ownerShip 

as the goal. He concluded this is an increasingly difficult goal to attain. 

In looking at the reasons for sharemilkers lIuctuating incomes it is appropriate to consider the changes 

in the economic environment. Not least among these is the change in interest rates. Historically 

sharemilkers have been heavily indebted. Table 1 shows a typical situation in 1985/86 with a 

sharemilkers debt equity ratio being 0.68. During the 1970s and early 1980s inflation was continually 

eroding this debt and in this way sharemilkers made progress. However in recent years share milkers 

have had to face up to positive real interest rates. This is shown in figure 1. Debt has a price and the 

obligation of repayment. 

A large proportion of sharemilkers have a goal of farm ownership. However throughout the 1 ~70s and 

early 19805 farm prices were continually escalating at a rapid rate as shown in figure 2. The 

inflationary environment which reduced their debt also continued to raise the target they had to aim 

for. 

At the beginning of the 1991/92 dairy season there appeared to be a shortage of sharemilking 

openings In the Waikato dairy industry. This raises questions as to whether or not there is some 

disequilibrium in the Industry. 
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Herd size (# cows) 
Effective (ha) 
Total milkfat (kg) 

Assets 

Land and buildings 

Plant 
Livestock 

Table 1: Capital Structure of Dairy Farms 1985·86 

Owner Operator 

137 
79 

22,009 

411,012 

Total plant and livestock 

33,894 
66,119 

100,013 

Dairy Co Shares 
Current Assets 
Other 

TOTAL ASSETS 

Liabilities 

Term 
Current 
TOTAL LIABILITIES 

~ 

DEBT/EQUITY 

Income 

INCOME/DEBT 

810 
9,819 

13,622 

535,276 

135,748 
17,651 

153,399 

381,877 

0040 

26,291 

0.17 

Source: NZ Dairy Board 

3 

50:50 Sharemilkers 

176 
73 

27,468 

o 

23,683 
76,835 

100,318 

22 
6,295 

11,994 

118,629 

39,092 
8,979 

48,071 

70,558 

0.68 

20,939 

0.44 
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The performance of sharemilkers Is also of interest in terms of the role of share arrangements as 

discussed in the wider economics literature. Cheung (1969) started a stream of research which has 

examined contractual relationships to determine their relative efficiency and to explain their existence. 

His explanation focused on risk aversion. Recent work has tended to consider share farming in the 

context of the more general principal-agent problem. Some of the recent literature includes, 

Roumasset (1979), Eswaran and Kotwal (1985), Braverman and Stiglitz (1986) and Sappington (1991). 

The long history of sharemilklng in New Zealand and the relative amount of information available 

makes it an ideal area for investigation given that many of the other examples of share farming 

discussed in the literature occur in third world contexts where data about technical and economic 

relationships is scarce. This paper seeks to put together a time series of information on the 

performance of the New Zealand Sharemilkers as a prelude to further research. 

Before examining the performance of share milkers ,it is important to note that sharemilkers on average 

milk larger herds than owner operators and produce more milkfat in total with a similar per cow 

performance. Figure 3 shows that total production per farm has increased'over the last twenty years 

with the gap between sharemilkers and owner operators increasing. 

Figure 3 
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Developing the Data Set 

The construction of a time series of sharemilkers incomes was quite a challenge given the vagaries 

of the data available. The New Zealand Dairy Board has in the past published an Economic Survey 

of Fac/ory Supply Dairy Farms in New Zealand. Unfortunately the last year the survey was published 

was 1985/86, As part of this survey, data was collected on sharemilkers with 50:50 agreements. From 

this source data was available for the period 1977/78 to 1985/86. Prior to this, this survey collected 

data on the income of farmers who had sharemilkers operating on their properties. This data was 

adjusted to give estimates of sharemilkers incomes for this time period. To complete the twenty year 

time series data from the Ministry of Agricultures's Farm Monitoring Repons was adjusted to a 

consistent form. The result is a time series which may have some irregularities but does give some 

indication of performance over the twenty year time horizon. 

Another challenge was to obtain data that was geographically consistent. The N.Z, Dairy Board data 

provided the baSis for a time series of New Zealand share milkers. However it has not been possible 

as yet to develop a consistent time series of New Zealand dairy farm incomes. However it seems 

reasonable to assume that Waikato dairy farm incomes are a good proxy of New Zealand dairy farm 

incomes given that approximately one third of New Zealand's dairy herds are located in the South 

Auckland or greater Waikato area. 

The time series as presented In figure 4 shows that both gross and net farm incomes have increased 

in nominal terms over the twenty year period. Gross sharemilker income increased from $7,185 in 

1970/71 to $81,012 in 1989/90. Similarly net share milker income in 1970/71 was only $2,695 but by 

1989/90 this had increased to $27,460. Figure 5 shows that in real terms sharemilker returns were 

quite consistent from 1971/71 through to 1985/86 but that since the returns have been lower than at 

any other time in the twenty year period. The average for the first five years was $12,128 but in the 

last five years it was $8,547 in 1981 dollars, 
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Figure 4 
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In considering the performance of sharemilkers it is appropriate to compare their performance with 

owner-operator dairy farmers. Figure 6 shows Waikato owner-operator gross incomes increasing over 

the twenty years from $15,208 to $125,962 and net income increasing from $5,504 to $32,361 in 

nominal terms. In real terms there is a significant fall shown in figure 7 with the first five years 

averaging $23,455 net while in the last five years the average real net income is $9,022 in 1981 

dollars. However interpretation of farm incomes is always complicated by the fact that farmers make 

asset gains or losses on the value of their farms which are not included in the income statement. 

Figure 8 shows real farm incomes including the change in value of land and buildings over the 12 

month period. This shows significantly more variation in farm income and a steeper decline in income. 

No account is taken of the change in value of livestock. This would exacerbate the swings. 

Figure 6 
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Figure 9 compares the real nellarm income lor New Zealand share milkers and Waikalo owners over 

the twenty year period. It shows that the gap between farm incomes and sharemilker incomes has 

nearly been completely eroded over this time period. 

Figure 9 
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Another issue of concern to share milkers is how their incomes have compared to the cost of land. 

Figure 10 indicates how land prices have varied over the twenty year period. During the first five years 

New Zealand dairy land averaged $2,903 per hectare and in the last five years averaged $2,474. This 

shows a real decline in land prices of 15% during the period that their incomes declined by 30%. 

Whereas Walkato owner operator farmers had an income fall of 62% and a decline in the real value 

01 their properties of approximately 25%. 
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Conclusions 

It appears that the profitability of share milking has declined over the last twenty years. However it must 

be noted that in real terms sharemilkers have done better than owner operator farmers who have had 

a greater decline in profitability. In hindsight this is not surprising because although sharemilkers have 

a higher debt to equity ratio than owner operators as shown in table 1, they also have a higher 

income to debt ratiO. It seems the lower absolute level of debt has favoured share milkers vis·a-vis 

owner operators with the advent of positive real interest rates. 

This suggests that it is not surprising that larmers would seek to improve their share 01 income relative 

to that 01 sharemilkers. No doubt this is part of the reason why new and more flexible sharemilking 

agreements are emerging as is possible under The Sharemilking Agreements Order 1990. 

It would seem appropriate lor further research to be done to document the number of each type of 

sharemilking contract and their variation through time. 
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Table 2: New Zealand Interest Rates Table 4: New Zealand Sharemllkers Incomes 

(source: Dalziel and Lattimore) 

NOMINAL REAL GROSS TOTEXP NET REAL NET YEAR 
INCOME + DEPN INCOME INCOME 

1970 7.15 1.89 
1971 7185 4490 2695 8483 1971 7.32 -2.24 
1972 10097 5654 4443 12723 1972 7.90 -6.99 
1973 11153 6248 4905 12962 1973 8.10 -1.82 
1974 12157 6839 5318 13226 1974 8.23 -0.31 
1975 13763 7877 5886 13245 1975 8.88 3.05 
1976 14851 8236 6615 13159 1976 9.68 -3.98 
1977 17218 9870 7348 12516 

1977 10.62 -10.06 
1978 18675 10852 7823 11676 1978 11.17 -1.35 
1979 22920 12335 10585 13792 

1979 11.81 -1.24 
1980 28037 15917 12120 14318 

1980 12.53 -1.37 
1981 33353 19369 13984 13984 

1981 14.30 -1.01 
1982 41839 23305 18534 16079 

1982 15.79 0.47 
1983 48518 28851 19667 14736 

1983 17.04 5.38 1984 51221 31994 19227 12782 
1984 16.09 8.64 

1985 63843 39613 24230 15560 
1985 14.69 7.30 1986 61573 40634 20939 11878 
1986 18.51 4.75 1987 47958 35245 12713 6383 
1987 18.58 0.73 

1988 53598 40407 13191 5599 
1988 19.71 9.36 1989 71011 48944 22067 8593 
1989 16.00 6.15 1990 81012 53552 27460 10282 
1990 14.97 8.42 

Table 3: Dairy land Prices Table 5: Walkato Dairy Farm Incomes 

($/HA) YEAR PRODN GROSS INC EXP+DEPN NET INC REAL NET REAL NET 
+ REAL LAf'.O 

NOMINAL NOMINAL REAL REAL 
YEAR WAIKATO NZ WAIKATO NZ 1971 15160 15208 9704 5504 17325 17702 

1972 16490 20471 11701 8770 25115 209822 
1971 na 736 na 2316 1973 16991 23565 13578 9987 26393 61594 
1972 1075 808 3079 2314 1974 16027 24792 15020 9772 24302 142751 
1973 1297 969 3428 2561 1975 17794 27296 16567 10729 24143 63603 
1974 2053 1406 5105 3496 1976 18970 28956 17619 11337 22552 28596 
1975 2327 1702 5237 3830 1977 18163 31815 20215 11600 19758 50126 
1976 2376 1809 4727 3599 1978 16908 33249 21512 11737 17518 19984 
1977 2659 2117 4529 3606 1979 15468 33639 20912 12727 16582 38976 
1978 2687 2056 4010 3069 1980 17914 42207 28419 13788 16288 47605 
1979 3024 2411 3940 3142 1981 18024 52752 37241 15511 15511 99415 
1980 3506 2659 4142 3141 1982 17912 63798 45323 18475 16028 125883 
1981 4978 3686 4978 3686 1983 18644 77408 53807 23601 17684 23558 
1982 7323 5380 6353 4667 1984 19199 81250 58239 23011 15298 21957 
1983 7463 5544 5592 4154 1985 19767 94592 67316 27276 17516 54240 
1984 7652 6214 5087 4131 1986 20484 94536 69861 24675 13997 -56113 
1985 8711 6009 5594 3859 1987 18944 74399 64226 10173 5108 9148 
1986 6379 5377 3619 3050 1988 19712 83148 72885 10263 4356 7106 
1987 6528 5097 3278 2559 1989 19608 110374 86162 24212 9429 24086 
1988 6648 5018 2822 2130 1990 19500 125962 93331 32631 12218 40908 
1989 7345 5561 2860 ' 2166 
1990 8764 6583 3281 2465 
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Table 6: ComparIson of Sharemllker and Owner Operator IndIcators 

YEAR SHAREMILKER FARM SHAREMILKER FARM 
PRODN PRODN REAL NET REAL NET 

kg kg INCOME INCOME 

1971 16044 15160 8483 17325 
1972 17952 16490 12723 25115 
1973 17550 16991 12962 26393 
1974 17326 16027 13226 24302 
1975 18894 17794 13245 24143 
1976 20250 18970 13159 22552 
1977 19750 18163 12516 19758 
1978 19307 16908 11676 17518 
1979 20836 15468 13792 16582 
1980 22559 17914 14318 16288 
1981 22602 18024 13984 15511 
1982 22979 17912 16079 16028 
1983 23473 18644 14736 17684 
1984 25835 19199 12782 15298 
1985 26732 19767 15560 17516 
1986 27468 20484 11878 13997 
1987 24360 18944 6383 5108 
1988 25368 19712 5599 4356 
1989 25181 19608 8593 9429 
1990 24990 19500 10282 12218 
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1.0 Introduction. 

During the late 1970s and early 1980s farmland prices rose dramatically. The increase in 

land prices has been attributed to relatively high inflationary expectations, output price 

subsidies and other measures designed to transfer risk away from farmers, Seed el al (1986). 

However, from 1984 to 1988 the value of arable farmland fell by about one third. Over the 

same period dairying and fattening land prices also fell significantly. The fall in land values 

coincided with the removal of most government support measures designed to reduce farmers' 

business and/or fmancial risk. At the same time 'agricultural commodity prices fell and many 

areas of the country were struck by drought. By 1988 a significant number of farmers, many 

of whom were Rural Bank mortgagors, were technically insolvent. However, the real problem 

for many farmers was debt servicing. Many of the high debt farmers were paying interest 

rates which had doubled since they had incurred the debt. 

The Rural Bank debt discounting scheme, as the name implies, discounted existing low 

interest rate debt at a yield of 17.5 per cent. Although the present value of the debt remained 

the same the face value of the debt would have been cut by over 35 per cent in the case of a 

20 year loan l
. The mechanics of the scheme were quite simple. The old loan was repaid by 

a new loan with a lower face value and the difference written off by the Rural Bank and 

other lenders. Johnson el al (1989) reports that of the 8,099 applicants for discounting, 4,706 

were successful in having some portion of their debt written off. In total $234.7 million was 

forgiven - an average debt reduction of $49,879 per successful applicant. The debt 

discounting scheme also applied to other lenders who were expected to bear some of the costs 

of reducing farmers' debt. Although not as broad in its effect the intent of the debt 

discounting scheme was similar to the Mortgagees and Lessees Rehabilitation Act 1936, in 

which the Government cancelled farmers' mortgage liabilities without compensating the 

mortgagees or lessors. 

What were the Government's motivations for introducing the policy? The Government and 

the major banks with large balance sheet exposures to agriculture were concerned about the 

effect of the rural downturn on the financial sector. In particular the banks were unsure about 

their ability to absorb the bad debts arising from widespread defaults on agricultural loans. 

The rural downturn also coincided with the restructuring of the Rural Bank as part of the 

ongoing state sector reform programme. The state sector reform involved the corporatisation 

and sale of many government departments. However, it is unclear whether this was the prime 
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motivation for introducing the debt discounting policy. Nevertheless, increasing the yield on 

the Rural BaIik's existing low interest loans and writing off bad and doubtful debts would 

cenainly have made the Rural baIik more attractive to prospective purchasers and would have 

helped to speed the sale process. 

Although the scheme increased successful applicants' solvency, the discounting did not 

address fanners' debt servicing problems which were the lenders' major concern. Therefore, 

farmers still had to make ad !we arrangements with lenders to resolve what was often the 

original problem. Although the discounting made no difference to the present value of the 

mongage, successful applicants could easily realise an increase in equity roughly equal to the 

cut in the face value of their debt if they sold their propenies, or refinanced their debt, shonly 

after their debt was ,discounted. Rising land prices resulted in many farmers benefiting fro~ 
both a market lead capital gain on their assets and a cut in their debt due to the debt 

discounting policy. 

Figure 1.0 
Nominal land price indexes 
(June 1980 = 1000) 
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The debt restructuring programme was introduced at a time of high interest rates and falling 

fann land values. However, although market mongage interest rates have subsequently fallen 

from the high levels prevailing when the restructuring took place. the present values of the 

discounted mongages have not been revised upward to take account of the increase in the 

present value of the mongage2
• Funhermore. land values, which react to fanners' 

expectations of product prices and likely capital gains, have risen considerably. For example. 

dairy fann prices rose over 50 per cent between 1988 and 1990 and in some pans of the 

South Island cropping and pastoral fann prices rose by around two thirds. Therefore, 

farmers' equity positions would probably have improved anyway given time. 

Seed et aI (1986) suggest land prices change in response to expectations of inflation and 

incomes. Furthermore. product prices and returns on agriculture are dominated by commodity 

price cycles. Eventually, low commodity prices improve and asset values rise to reflect the 

improved outlook. This is the intuition behind Longstaff's (1990) hypothesis that extending 

obligations. such as debt. in situations of near insolvency benefits both the borrower and the 

lender. In other words. at the bottom of commodity and asset price cycles. lenders are foolish 

to use mongagee sales to recover debt. Instead it would be logical for lenders to extend 

obligations to avoid the high costs incurred in recovering the debt. Longstaff derives an 

extension gain function for lenders from which the optimal debt extension period may be 

determined. In general the optimum extension period is longer, and the payoff to lenders 

higher, when liquidation and legal costs are higher. The reason for this is that by extending 

the debt. the fees otherwise paid to receivers and lawyers are spilt between the borrower and 

lender. Funhermore. Longstaff's analysis suggests that if land prices are more variable and 

interest rates higher. the optimal extension period is shoner. 

2.0 Incorporating option pricing theory. 

Much of the earlier research on option pricing concentrated on deriving a theoretically robust 

pricing model and culminated in the explicit general equilibrium model derived. and 

discussed, by Black and Scholes (1973) and Menon (1973)1. As well as proposing a general 

equilibrium pricing equation for equity and commodity options Black and Scholes 

demonstrated that a firm's equity could be valued using the call option pricing model. More 

recent applications of option pricing theory to valuing financial contracts include work by 

Menon (1977), Leung (1989). Shilton and Webb (1989) and Schwanz and Van Order (1989), 
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The studies use the Black and Scholes option pricing model to value debt, or the guarantees 

conferred on some classes of debt by central agencies. 

While the Black and Scholes model could be used to value farmer debt, this study 

concentrates on valuing the change in value of a farmer's equity due to the lender forgiving a 

ponion of the debt. Farmers' equity can be valued prior to the debt's maturity using the Black 

and Scholes call option pricing model. The option pricing approach to valuing equity values 

the shareholders' "accounting" equity and adds to it the value of potential for increases in the 

asset value. That is, the value of the shareholders' equity equals the intrinsic value of the 

option - the market value of the firm's assets less the value of the debt - plus the option's 

time value - which reflects the potential for the option to expire "in-the-money". This 

approach can be applied to valuing farmer equity and the impact of reducing farm debt. A 

farmer's equity, S, can be likened to a call option on the farm's assets, V, with a strike price 

of, B, the value of the farm's debt. The value of the call option is the value of the equity 

position. The payoff to the farmer in this case is max[ 0, V - BJ. That is, zero or the 

farmer's equity. The value of farm equity (S) prior to maturity of the debt may be evaluated' 

using the call option pricing specification: 

where N(z) is the cumulative normal distribution function evaluated at z, and d, and ~ 

are defined as: 

As well, 

d " , 
and, 

In(VIB') + h+(o//2)]r 
oJf 

V = total value of farm assets, 

B = face value of the debt, 

cf v = variance of the total value of farm assets, 

rr = the risk free interest rate. 

T = time to maturity as a fraction of a year. 
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(2) 

From (1) we know that the value of farmers' equity is positively related to the value of farm 

assets, V, the risk free interest rate rr' the time to maturity,T,and the variance of farm 

assets,crv. Intuitively, when the risk free interest rate rises the present value of the debt falls. 

Likewise if the volatility of the underlying farm assets rises we know the probability of 

technically insolvent farmers becoming solvent, before the debt matures, increases. We also 

know that the value of equity is negatively related to the value of the debt, B. Therefore any 

reduction in debt will unambiguously increase the farmer's equity. 

Intuitively the term N(d,) is the probability that the value of the farm assets will be greater 

than the face value of the debt at the maturity of the debt. The probability that the farmer's 

equity will be positive depends on the current value of farm assets, the face value of debt, the 

time to maturity of the debt, shon term interest rates and the price volatility of farm assets. If 

the farmer has a strong equity position the probability, N(d,), that farm equity will be positive 

at maturity is close to one. Conversely, if the farmer is technically insolvent, N(d,) is close to 

zero. Another interpretation of equation (1) is that the fust term V.N(d,) is the present value 

of farm assets, if and only if, V > B at the debt's maturity. The second term Be"rT.N(d2) is the 

pre~~::t value of paying back the debt, if and only if, V > B at maturity. Therefore the value 

of equity is the difference between the present value of the assets and the present value of 

debt. 

3.0 An application of the theory. 

Assume that a hypothetical farm has $400,000 of debt due for repayment in two years and 

that the debt is a continuously compounded zero coupon bond. Also assume, that at the end 

of two years the farm will be sold and the farmer will receive anything over and above the 

face value of the debt. Therefore at maturity the farmer's equity will be the difference 

between the value of the farm assets and the value of the debt. The value of farm assets is 

currently $300,000, and the annual standard deviation of the value of these assets is 10 per 

cent. The risk-free rate is assumed to be 10 per cent. We now have sufficient information to 

value the farmer's equity. 
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Table 1 

Black and Scholes Estimates of Farmer Equity 

100,000 0 0 0 (300,000) 

200,000 0 2 2 (200,000) 

300,000 , 0 7,227 7,227 (100.000) 

400,000 0 74,323 74,323 0 

500,000 100,000 172,530 72,530 100,000 

600,000 200,000 272,508 72,508 200,000 

700,000 300,000 372,508 72,508 300,000 

Table 1.0 illustrates the difference between the conventional accounting e'stimates of farmer 

equity and the value of farmer equity as suggested by the Black and Scholes call option 

pricing model. The Black and Scholes estimate is higher as it incorporates the value of the 

potential for further future capital gains. We assumed initially that the value of farm assets 

was $300,000 and the outstanding debt was $400,000. Therefore the farmer had negative 

equity of $100,000. However, despite this the Black and Scholes model estimates the time 

value of the option, ie the potential for future capital gains, to be worth $74,323. Note that 

the potential for capital gains, is greatest when the farmer is at or close to insolvency.' That is, 

when the value of the farm assets equals $400,000 - the value of the debt. For farmers who 

are very insolvent or those who have a strong equity position, the time value is less. Figure 

2.0 illustrates the relationship between the farmer's equity, the value of the potential for 

future capital gains and value of farm assets. 

4.0 Valuing the benefits of the debt discounting policy to farmers. 

The estimates of farmer equity used in this study differ from the usual Black and Scholes 

estimates as the time value of the option - the potential for future capital gains - is assumed 

to be zero when the farmer's equity position is negative. How can this be 50? 

7 

Figure 2.0 
Black Scholes estimates of 
Farmer Equity 
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Value of Farm Assets 

Consider the case of a farmer who is insolvent, ie the value of the farm assets (V) is less than 

the face value of the farm's debt (B). The creditors have lost the security margin for their 

loan and therefore have two choices open to them. First, the creditors could realise the losses 

on their loans by forcing a mortgagee sale. As pointed out by Longstaff, the creditors could 

make the losses larger by holding a distressed sale and also by incurring extra legal costs. 

The farmer's liability for the remaining debt will depend on whether a limited or unlimited 

liability ownership structure is used. We have assumed the farm is owned by a limited 

liability company without personal guarantees'. If the mortgagee sale takes place the farmer 

is forced to realise a capital loss. In effect, the farmer is forced to exercise an out -of- the­

money option. That is, the value of the debt or the exercise price of the farmer's option, is 

more than the value of the farm assets, or market price of the underlying asset. 
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In this case the intrinsic value of the option, ie the conventional measure of equity, is zero. 

Furthennore, the potential to benefit from future capital gains is also zero as the fanner will 

be sold up in a mortgagee sale if the discounting application is unsuccessful. Therefore, the 

time value of the fanner's equity option is zero as the fanner has no choice over the outcome. 

If the discounting application is unsuccessful the fann will be sold at the creditor's 

discretion and the fanner will, effectively, be forced to exercise an out-of-the-money option. 

On the other hand the creditors could agree to take pan in the debt discounting scheme. In 

return for writing off a pan of the principal the creditors would at least continue to receive 

interest, albeit on a reduced principal. If the fanner's discounting application is successful he 

or she receives an injection of equity equal to the amount of debt written off by the creditors. 

This capital injection is reflected in the increase in the intrinsic value of the option. However, 

the fanner may now also benefit from future increases in land prices. This ability to benefit 

from future capit;tl gains is reflected in the time value of the equity option. Therefore the debt 

discounting scheme was wonh more to fanners than simply the increase in equity. The 

fanners potential to benefit from future capital gains also increased. 

Obviously, from the fanner's point of view, the debt discounting scheme is the far better 

approach. If the fanner is successful in his or her debt discounting application, the fann will 

not be sold. On the contrary, the fann remains in operation, the debt is reduced by a 

significant amount and the fanner is restored to a positive equity position. Therefore, the 

fanner will also be in a position to benefit from future capital gains due to any improvement 

in the general level of land prices. In option pricing tenninology the exercise price - the value 

of the debt - has been reduced. This has the effect of making an out-of-the-money option into 

an in-the-money one. 

Assume the fanner successfully applies for the debt discounting scheme and that $100,000 of 

the debt is written off. Therefore the exercise price of the option has been reduced from 

$400,000 to $300,000 which will increase the intrinsic value of the option and also have an 

effect on the potential for future capital gains. Table 2 sets out the estimates of the fanner's 

equity after the $100,000 is written off. As the debt has been reduced to $300,000 this is the 

new strike price. 

9 

Table 2 

Adjusted Black and Scholes Estimates of Farmer Equity after discounting 

100,000 0 0 0 

200,000 0 1,020 1020 0 

300,000 0 55,743 55,743 55,743 

400,000 100,000 154,384 54,384 54,384 

500,000 200,000 254,381 54,381 54,381 

600,000 300,000 354,381 54,381 54,381 

700,000 400,000 454,381 54,381 54,381 

In our simple example the fanner is initially insolvent by $100,000. After discounting the 

fanner's accounting equity position is $100,000 better off. However, option pricing theory 

suggests that this measure understates the true value of the scheme. In fact the true value of 

the debt discounting scheme to individual farmers is closer to $155,743. The adjusted Black 

and Scholes estimate (column V) captures the value of the potential for future capital gains 

given that the fanner is successful in applying for debt discounting. In effect, the adjusted 

Black and Scholes estimate is simply the usual Black and Scholes estimate truncated when 

the value of the fann assets is less than the value of debt. From table 2 we can see the value 

of this potential for future capital gains when the value of the debt and the fann assets equals 

$300,000 is $55,743. From the discussion above we know that the major detenninant of the 

value of this potential is the volatility of the underlying asset. The example serves to 

demonstrate that the conventional accounting measure of equity understates the value of the 

Rural Bank debt discounting scheme to the successful applicants. 

5.0 Extensions of the methodology. 
In this example we have assumed the fanner's debt is simply a zero coupon bond, repaid in 

full at maturity. Where table mortgages, or other instalment type debt is used, the farmer in 
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effect holds an option on an option - also known as a compound option. For example, the last 

mortgage instalment effectively buys the property back for the farmer. The second to last 

instalment buys the farmer a call option to pay the last instalment. The rpird to last instalment 

buys an option to pay the second to last instalment, and so on. Geske(1979) has proposed a 

methodology for valuing such options. 

The example also limited the maturity of the zero coupon debt to 2 years. A less ambiguous 

measure of maturity is a concept known as duration. Duration measures the cash flow 

weighted maturity of a security and the duration of a zero coupon bond is the same as its 

maturity. Therefore the duration of the rwo year zero coupon bond is two years. However, the 

duration of a 12 per cent 20 year table mortgage is around 7 years reflecting the weighting 

given to the earlier cash flows by the duration calculation. Duration is also known as a "zero 

coupon e~uivalence" measure. That is, a mortgage with a duration of 7 years has identical 

interest rate sensitivity or risk to a zero coupon bond with a maturity of 7 year. Thus, in our 

simplified example, a table mortgage with a duration of two years would probably have a 

maturity of around 5 years. This may be a reasonable assumption to make about the holding 

period of farm mortgages given repayments and refinancing patterns. However, estimates 

would have to be made of the average effective terms of farm mortgages. 

6.0 Summary and policy implications. 

This paper has developed an approach to evaluating the Rural Bank debt discounting policy 

incorporating option pricing theory. The option pricing theory estimates are based on 

corporate liability applications suggested by Black and Scholes. Unlike conventional 

accounting based estimates of the value of the scheme, option pricing theory takes into 

account the potential for future capital gains. Conventional accounting estimates equate 

borrowers' benefits to the value of the debt written off by the lenders. However this 

understates the true benefits of the scheme to the borrowers. Option pricing theory values the 

potential for future capital gains as well as the value of the debt written off. 

Clearly the debt discounting policy gave successful applicants considerable benefits while the 

taxpayer assumed the downside risk for the borrower for little or no cost. The debt 

discounting policy was justified on the basis that many farmers were having difficulty 

meeting loan repayments. However, the logic behind the policy was flawed. Although the 

policy response was to write off debt the debt servicing commitment of farmers remained the 
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same after discounting. The present value of the loan was reduced when the loan was 

discounted at the higher market based yield of 17.5 per cent. However, the repayments and 

term of the loan remained the same. Therefore the policy actually did nothing to address the 

major debt servicing problem. As mentioned previously, writing off bad debts and increasing 

the yield on existing Rural Bank mortgages may have done more to improve the Rural Bank's 

balance sheet and earnings yield ( and therefore saleability) than improve farmers' debt 

servicing ability. 

The analysis suggests several implications for policies which attempt to reduce or modify 

farmers' levels of financial risk. However, the major implication is that any policy should be 

fairly priced. That is, the taxpayer needs compensation for assuming the fmancial risks of 

farmers. Rather than writing off debt, when interest rates rise and borrowers encounter debt 

servicing difficulties, future policies should consider: 

reducing the dollar amount of current debt repayments to give borrowers a temporary 

interest payment "holiday". The future value of the foregone interest payments may be 

calculated and added to the principal of the loan as a form of balloor. payment later in 

the maturity of the mortgage. This value of the interest repayment deferment may be 

estimated and the future value of this "right" also added to the principal of the loan. 

extending the maturity of the debt to reduce the current debt servicing commitment but 

maintaining the same yield and present value of the loan. As above the value of the 

maturity extension may be estimated and paid at some date in the future. 

Rather than selling up insolvent borrowers in times when asset prices are depressed, lenders 

in cyclical industries, such as agriculture and real estate, should consider: 

extending the maturity of an insolvent borrower's debt. There is little point in selling 

up an insolvent borrower when market prices are already depressed. In exchange for 

an extension fee the maturity of the debt should be renegotiated and interest payments 

made in the interim. This approach is suggested by Longstaff (1990). 

Longstaff suggests that policies should concentrate on fairly pricing risk reduction policies 

that extend or modify obligations. Longstaff points out that there may be an optimal 
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extension period for any given range of equity and debt values. The optimal extension period 

depends largely on the volatility of the underlying asset the level of current equity. Funher 

research in this area would provide policy makers with guidelines for formulating financial 

risk management policies. For example. should different fmancial risk management policies 

be formulated for different farm classes? Longstaff's work suggests that the optimal extension 

period should be less for farm classes where the values of farm assets have more variability. 

If this is the case how should policies be formulated to take account of: differing variability 

and what guidelines can option pricing theory give policy makers? 
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Endnotes 

I. 

2. 

3. 

4. 

For example. a Sloo.OOO 20 year loan. with an inrerest rare of 10 per cent. paid quarrerly has 
repayments of S2.902.6O per quarrer or $11.610.40 per year. U this mongage was sold at a yield of 17.5 
per cent the present value. or price.would be S64.187.05. Therefore the discount on the book or face 
value would be 35.81 per cent In general the discount wiu be grearer for mongages with longer 
maturities and where there is a bigger gap between the yield on the mongage and the "market" discount 
rare. These factors increase the duration of the mongage . ie its cash flow weigh!ed rnarurity. 

A simple example demonstrates the asymmetry of the policy. In the previous example the present value 
of the $100.000. 10 per cent. 20 year mongage was S64.187.05 when discoun!ed at 17.5 per cent. To be 
consisrent with the with the notion of revaluing mongages at the market inrerest rare the discounted 
mongages should have been revalued upwards when interest rares feU below 17.5 per cent Say that 
mongage rates feU to 14 per cent. At a yield of 14 per cent the value of the monga~e rises to 
S77.641.12. This is SI3.454.07 more than the value of the reduced mongage. 

For a very good discussion and survey of the earlier option pricing theory literature see Smith (1976). 
For a survey and discussion of more recent applications of option pricing theory to pricing other 
contingent claims see Seed and Anderson (1991). 

In the case where the farm is owned and managed in a sole proprietorship the liability of the farmer is 
limi!ed to the level of the farmer's personal assets. For example assume the farmer had non·farm assets 
equivalent to the shortfaU between the value of the assets and liabilities. In effect. this changes the 
proftle of the equity· call option payoff diagram in that the downside for the farmer is truncated at a 
lower level of farm asset value. However, as most farmers have the majority of their assets tied up in 
their business. this effect is minimal and for the purpose of this illustration is ignored. 
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ABSTRACT 

The Capital Asset Pricing Model (CAPM) is the accepted 
methodology for determining the cost of equity as a precursor 
to calculating the required rate of return on capital 
investments. This paper reviews New Zealand literature on the 
CAPM, briefly outines the textbook methodology, with a note on 
imputation, and then surveys the application of the model in 
New Zealand agribusiness. The results of the survey indicate 
a wide variation in application largely as a function of the 
scale of the entity and the investment opportunity being 
appraised. 

Key Words: CAPM, Agribusiness, Imputation 

INTRODUCTION 

The Capital Asset pricing Model (CAPM) is now generally 
accepted in academic circles as the best way of determining 
the cost of equity for a firm assuming a given level of risk. 
This is required to determine the weighted average cost of 
capital which in turn is a precursor to calculating investment 
returns. 

Investment decisions could include - which projects should a 
company invest in? Projects might include buying equipment, 
building a new plant, acquiring a company, or launching a new 
product. The major technical question to answer is: will the 
investment bring the company high enough returns to justify 
the expense. In capital budgeting it is assumed that the 
investment is being considered in order to maximise 
shareholder wealth. 

This paper briefly reviews the literature associated with the 
CAPM and in particular the New Zealand literature. It then 
outlines the basic methodology before reviewing the 
application of the model in New Zealand agribusiness. 

• This paper was commissioned by Dr R.W.M. Johnson, Senior 
Policy Consultant, Ministry of Agriculture and Fisheries. The 
views expressed are those of the author. 
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A telephone survey was carried out to determine the extent of 
the model's application. The results of the survey are 
presented and conclusions drawn. 

LITERATURE REVIEW 

Risk and Return 

The foundations for the Capital Asset Pricing Model were laid 
by Markowitz (1952) in the early 1950s when he developed the 
basic portfolio model. He derived the expected rate of return 
for a portfolio of assets and an expected risk measure. He 
showed that the variance of the rate of return was a 
meaningful measure of risk. Under certain reasonable 
assumptions, he showed that 

a single asset or portfolio of assets is considered to be 
efficient if no other asset or portfolio of assets offers 
higher expected returns with the same (or lower) risk, or 
lower risk with the same (or higher) expected return. 

An individual, such as a farmer making on-farm investment 
decisions should utilise the Markowitz Portfolio Theory to 
trade off risk and return between the various feasible farming 
alternatives. 

Systematic Risk 

This does not go far enough for decision making for a listed 
company. The company when making its investment decisions 
should assume that its owners are holding widely diversified 
portfolios. In this case Sharpe (1964) showed that the 
relevant risk for the company was its "systematic" risk with 
the market. 

The systematic risk for a stock is determined by the 
relationship between the rates of return for the security 
and rates of return for a market portfolio of risky 
assets. 

Systematic risk, often called market risk, is defined as 
economy wide perils which are likely to threaten all 
businesses. Systematic risks include: changes in the money 
supply; interest rates; the exchange rate; commodity prices; 
government spending; and international growth rates. 

The firm faces other risks of course, but these residual or 
non systematic risks are irrelevant to investors (Rosenberg 
and Rudd, 1986). 
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The reasoning underlying the CAPM is that, because 
residual risk can be eliminated cheaply through 
diversification, capital markets will not reward 
investors for bearing such risks. Consequently stocks 
are priced as if investors expected (and, on average and 
over long periods of time, their actual) returns are 
related only to the systematic risks of their portfolios. 

New Zealand Literature 

There is now a large body of overseas literature on the theory 
and practise of the CAPM. The methodology is standard in 
corporate finance texts, see for example Reilly (1985) or 
Brealey and Myers (1988). In New Zealand, however, a search 
of the Accounting and Finance Journal abstracts revealed no 
articles mentioning the CAPM. Furthermore, a key word search 
in Kiwinet, found only four articles as follows: 

Webb (1987) writing in a computer journal briefly 
described the CAPM along with several other models for 
valuing shares in the context of computer applications. 

Lowe (1989) argued that the CAPM and the Securities 
Market Line (SML) is superior to the traditional Weighted 
Average Cost of Capital WACC approach because it 
explicitly considers the difference in risk between 
alternative investments. 

Ross (1989) outlined the arguments that led the High 
Court to give its blessing on the use of the CAPM to 
determine the accounting rate of return for the setting 
of bulk gas prices, a controlled price under the Commerce 
Act 1986. In the Court's view: 

... it is a sensible theory, logically rigorous, 
consistent with accepted and acceptable economic 
thinking and appropriate given the limited 
statistics available in the small New Zealand 
market. 

Grimes (1990) used the consumption CAPM in an analysis of 
how alternative tax systems impact on consumption 
patterns and hence on individual utility. 

The CAPM and Government 

Recent emphasis has been given to the CAPM through the 
Treasury's programme leading to the definition of incentives 
for government departments. This programme has included a 
project on capital charges (Moore, 1989). A central part of 
the discussion is on the determination of the appropriate rate 
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of return for departments. For Mode C departments (where 
outputs are contestable) the CAPM methodology is applied on 
the basis that it: 

4 

is an established and orthodox methodology for 
establishing rates of return for a firm operating in 
normal commercial markets, although measurement problems 
are non-trivial. 

Lally (1989) was asked by the Treasury to address, inter alia, 
the question of the procedure for measuring the cost of 
capital. Lally gave the cost of capital as the required rate 
of return on its investments and for the government this 
should be that of a comparable private sector firm. The 
degree of financial leverage was given as the same as that 
observed in the private sector. The logic behind this is that 
the government is investing on behalf of taxpayers. The 
return should therefore reflect that return which the business 
would be expected to achieve if it were privatised and shares 
issued to taxpayers. 

The question of appropriate Betas to use was raised by Lally 
(Op. cit.), and Bowman (1989). Lally states that estimates 
based on US firms would be applicable to New Zealand. In his 
view they would not need to be adjusted for leverage as 
private sector leverage is taken to be optimal. 

Bowman provides some comparative Betas drawn from both New 
Zealand and the us. While the New Zealand Beta's are provided 
for local interest, Bowman sees the us Beta's which are based 
upon large databases in large, actively traded markets, as 
being more useful. There is considerable variation between 
the two Beta sets, for example, the Beta for Agriculture is 
0.5 from New Zealand data and 0.99 from us data. Similarly 
the Beta for Forestry and Forest Products is 1.0 and 1.16. 

As a result of the above study, ·the Treasury had applied an 
across the board capital charge for departments of 13% real 
for 1991/92. This represented the mid point of the range of 
rates that were looked at. In 1992/93, each department will 
be expected to provide for a capital charge based on the Beta 
associated with its own industry group. 

Application to Agribusiness 

The application of the CAPM to investment decisions in the 
agribusiness sector in New Zealand has only been addressed 
recently. In June 1989, the Rural Policy Unit (RPU) of the 
Ministry of Agriculture and Fisheries (MAF) instituted a Risk 
Management Programme. This is a long-term programme which 
focusses on the analysis and management of adverse events in 
the agricultural sector (Johnson, 1990). 
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Among the topics in the programme was farm investment 
appraisal and risk. Here, McCrea et al (1990) concluded that 
while the CAPM has intuitive appeal for the determination of 
discount rates, in farming it has serious limitations in the 
practical context. Most importanly, one of the underlying 
assumptions of the CAPM - that the owners hold diversified 
portfolios - does not hold. Most often the farmer is the 
owner and the farm is the only significant asset. In the 
authors' view, there is little prospect of determining 
accurately a farmer's cost of equity and at best one can only 
hope to be in the right 'ballpark'. They go on to say that: 

since the financial viability of farm investment 
projects are often to be of greater consequence than pure 
profitability, perhaps greater emphasis should be placed 
on the estimation and riskiness of the cash flow 
components. 

The CAPM has also been applied to the management of risk on a 
mixed cropping farm (Narayan, 1990). Narayan found there were 
high levels of systematic risk associated with activities on 
the farm. As a result he concluded that off-farm investment 
might be a more feasible strategy than on-farm diversification 
for reducing risk on the farm. 

Johnson (1991), in the most recent writing on the application 
of the CAPM, reached the conclusion that it was unclear 
without further work whether risk-free interest rates should 
be used on the farm for discounting or the CAPM variant 
adopted. He also considered it was unclear whether discount 
rates used as capitalisation rates should be on a pre or post­
tax basis in the weighted average cost of capital calculation. 
He considered further work is needed to exactly understand how 
these conceptual constructs operate in the agricultural sector 
and how much the tried and true models of the past can 
continue to be useful in the future. 

without expressly addressing these questions raised by Johnson 
for the agricultural sector, an example of the CAPM methodlogy 
is now given below (summarising from Lally, op. cit.). 

CAPM METHODOLOGY 

The required rate of return on investment for the firm is the 
cost of capital. The cost of capital is a weighted average of 
the costs of equity and debt finance, using market value 
weights. The cost of equity is the expected rate of return to 
equity holders which ensures that demand equals supply for the 
firm's shares. 
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Using the CAPM the cost of equity over a chosen time is: 

Cost of equity 

where 

Beta 

the certain rate of return on government 
bonds over the chosen period 

the expected rate of return on the 
"market" portfolio of risky assets 

the covariance between equity and market 
returns divided by the variance of the 
market return. 

For investments over time it is suggested that for practical 
purposes the variables are taken to be the same for each year: 
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Rf is taken as the annual rate for a term corresponding to 
the average duration for the cash flows in question. 

The sharemarket is chosen as a proxy for Em' which gives a 
risk premium (Em - Rf ) on the basis of past experience of 
around 7%. 

Betas are estimated from regressions of equity returns on 
sharemarket returns and average 1.0 with most lying in 
the range of 0.5 to 1.5. While individual firm Betas 
may be unreliable as a guide because of measurment 
errors, industry averages are considered to be quite 
reliable and Lally suggests that estimates based on US 
firms would be applicable to New Zealand. No adjustment 
is required for leverage. ~ 

Having estimated the cost of equity, the next element is to 
calculate the cost of debt finance. This is given as the 
current yield to maturity of the debt for the time period 
implicit in the cost of equity. It must be reduced by the tax 
rate (0.33) to give the after t~x cost of debt of 67% of the 
yield to maturity. 

Leverage is given by: 

B 

B + S 

where 

B 

s 

the sum of the market values of the firm's 
debt types 

the market value of its equity. 

It should be noted here that Tax Imputation raises the 
question as to whether corporate tax exist anymore. The 
imputation issue is discussed at the end of this section. 

The cost of capital is the weighted average of the cost of 
equity and debt. For example: 

For a particular firm, take Rf as the 5 year government 
bond rate (say 12.5%), a risk premium of 7%, and Beta of 
1.2 then the cost of equity is: 

K. = 12.5 + 7 * 1.2 = 20.9% 

Assume, the firm has 700,000 ordinary shares issued and 
the current share price is $4.00. Therefore the market 
value of the firm's equity is: 

S = $4 * 700,000 $2.8 million 

Further assume, debt comprises an overdraft of $1.0 
million at 16%, and a fixed rate term loan with three 
years to maturity with a face value of $3.0 million and a 
coupon of 20% paid annually. The current yield for such 
loans is estimated at 17%. 

The market value of the overdraft is face value (ie 
$1.0m) and the market value of the term loan is given as: 

$0.6m 
1.17 

+ ~ + S3.6W 
(1.17) (1.17) 

$3.2m 

Thus the market value of debt is $4.2 million and hence 
leverage is : 

4.2 
60% 

4.2 + 2.8 

7 
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The cost of capital K with a cost of debt of 16.8% and 
tax deduction for interest (ie taking into account the 
tax shield effect) is: 

K 20.9 * 0.4 + 16.8 * (1 - 0.33) * 0.6 15.1% 

Thus the required rate of return for this firm in capital 
budgeting decisions is 15.1%. This rate should be used as the 
discount factor applied to the free cash flow in order to 
evaluate investment alternatives. Accepting all projects with 
positive net present values at this discount rate will lead to 
the maximisation of shareholder wealth. 

The above assumes that the risk profiles of the proposed 
investment are similar to that of the firm's existing 
business. If the investment has different risk 
characteristics then the beta should be modified. 

Imputation Tax 

The above represents the text book solution to the capital 
budgeting decision. Tax imputation, however, has changed the 
rules of the ball game. A core ~ssumption of the CAPM is that 
there is no tax. Imputation means that there is a need to 
make explicit the treatment of tax, because after all, it is 
the post tax cashflow that the investor is interested in. 

At present there is no concensus about how imputation tax 
should be treated. Work has been done in the United Kingdom, 
Australia and New Zealand and a number of variants have been 
developed, but with no specific amendment to the general model 
advocated. Lally (1991) concludes that the implications of 
imputation for the cost of equity are a reduction of 2% at 
most. For the majority of companies, however, the difference 
may be negligible. Estimation errors in the market risk 
premium are likely to have a far greater impact. 

While the above is stretching the intellect of the academics 
among us, it is probably fair to state that there is undue 
enquiry into discount rates. At the end of the day it is the 
cashflows that need the attention. 

Agrico New Zealand Ltd 

SURVEY OBJECTIVES 

The survey aimed at determining the extent of the application 
of the CAPM to investment decisions in New Zealand 
agribusiness. Questions to be answered included: 

when did firms begin using the CAPM 

how strict is the application of the CAPM 

how people interpret Beta 

what data is used to calculate Beta 

what are the faults in the CAPM 

what common indexes are used for the CAPM 

what are the broad result of utilising the CAPM 

what application does the CAPM have in risk analysis. 

The results of the study were expected to provide important 
feedback on the extent to which sound investment appraisal 
techniques are used in the agribusiness sector. This was 
considered to be important information for targeting MAF 
policy and consultancy services. 

SURVEY METHODOLOGY 

A telephone survey of 20 financial controllers and analysts of 
major agribusiness companies and corporate advisors was 
undertaken to answer the above questions related to the 
application of the CAPM. The survey focused on determining 
the state of the art in appraisal methodology and investment 
decision making in New Zealand agribusiness. 

The sample was chosen to reasonably represent a cross section 
of views within the agribusiness industry. 

Analysts were questioned on the basis that no result would be 
identified with a particular respondent or company. 
Aggregated results and conclusions, however, would be 
published and presented at the August 1991 meeting of the 
Australian Agricultural Economics Society at Lincoln 
University. 

The survey was carried out over the period from 18 - 27 June 
1991. 
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RESULTS 

Initial analysis centred around sorting the respondents on the 
basis of: 

1 Whether they used the CAPM 

2 

3 

4 

The advisors were separated from the corporates 

The key decision criteria used to justify the investment 

Those using the CAPM, the number of years the technique 
had been applied. 

The Advisors 

Four advisors were surveyed. They included two merchant 
banks, a management services division of a chartered 
accountant and an independent financial consultant. 

All showed a detailed understanding of the technique although 
one made the point that on complex projects they called in an 
"expert" to help. 

They used the Net Present Value (NPV) criteria, discounting at 
the required rate of return relevant to the particular 
industry in question. 

The government stock rate was used as the proxy for the risk 
free rate with one specifying in,addition that it was the 
after tax return that was relevant. 

The market return was estimated taking into account both New 
Zealand and overseas data. Offshore markets included the 
Australia, USA, united Kingdom and Europe. 

Resulting market risk premiums ranged from 6.0 to 8.5%. 

Betas were also derived using local and offshore data, but the 
emphasis was on data from offshore. All did their own 
regressions, but took into account Betas produced by brokers 
in the major offshore markets. 

The number of years that the CAPM had been used ranged from 
24, 20, 6 to at least 5 years. As the people interviewed at 
the shorter end of the spectrum had only been with their 
respective firms for short periods it is likely that the firms 
had actually been using the technique much longer than the 
respondents were aware. 

Techniques used prior to the CAPM included accounting based 
rates of return, PIEs and underlying asset values and 
discounting without explicit risk adjustment. 
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Advantages seen in the CAPM were that it allowed for the 
explicit systematic treatment of risk, objectivity, logic and 
was defensible to clients. One respondent commented that the 
days where results were presented from a "black box" were long 
gone. Clients expected a detailed exposition on how the 
conclusions were arrived at. 

The model was seen to help in assessing risk by focusing on 
systematic risk and ignoring residual or non-systematic risk 
which can be diversified away. In this way it concentrates on 
the risks that investors regard as important, ignoring the 
rest. One respondent commented that when the technique was 
described to clients it helped remove confusion surrounding 
risk assessment. 

General comments made about the management of risk in 
investment decision making focused on taking into account 
other factors apart from the CAPM itself. One commented that 
very few analysts were using the technique correctly. There 
was often confusion over which cashf10ws should be discounted. 
It was considered that most analysts incorrectly specified the 
after tax free cashflow which is the relevant one in order to 
maX1m1se shareholder wealth. They considered themselves to be 
right up with the play internationally. 

Corporates Using CAPH 

Of the 16 corporates, 7 said they used the CAPM in order to 
establish the required rate of return on equity for 
investments. of these, 4 used the NPV as the primary decision 
criterion. The remaining 3 used the Internal Rate of Return 
(IRR). Secondary criteria included: the IRR or NPV; payback; 
free cashflow; and peer review. 

All these corporates would rank in the top 50 companies in 
terms of assets, but the list included two cooperatives and 
one private investment company. 

Required rates of return used ranged from 10% real to 45%. 
Intermediate rates were 12, 15, 20, 22 and 28%. It was clear 
that there are a number of different definitions in use for 
the required rate of return. Answers indicated that companies 
were using accounting and economic based rates of return, both 
pre and post tax returns and real and nominal rates. Little 
can be assessed from the results to this question because 
often the respondent did not know which return he was 
referring to when this aspect was explored. The top rate of 
45% was used as a capital rationing devise in an environment 
of extreme capital scarcity. It will be no surprise that the 
entity involved was a cooperative. Such practise is a good 
example of a bad approach. 

Only one company was prepared to name the Beta they used. One 
other regarded this variable as being extremely commercial. 



This was a forestry company currently involved in a bid for 
the Kaiangaroa Forest. All the other companies were not able 
to state their Betas. 
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When questioned about their interpretation of Beta all but one 
respondent was able to correctly specify systematic risk. The 
odd one out thought it referred to business risk, until 
prompted. Three of the companies said they did their own 
regressions to derive Betas, two said they used standard 
indexes. Five said they used expert advice to assist. These 
percentages are not mutually exclusive. 

Methods used prior to the CAPM were quite variable. They 
included the following: 

Internal assessment then used consultants 

Discounted cashflow and payback 

No specific formula, general accounting rates of return 

Return on assets not a major consideration 

Qualitative assessment 

Rule of thumb ie 20% pre tax 

Capital expenditure approval model. 

Advantages of the CAPM over other methods of assessing the 
rate of return included: 

Very sophisticated staff are right up with the play 
internationally in order to make competitive decisions 

It's common sense 

Enables the comparison of alternatives better 

Enables maximum return on capital 

Absolutely basic and necessary 

Provides a common basis of comparison. 

As an aid to assessing risk respondents said: 

It is very important due to the sensitive nature of the 
market they operated in 

It enables the assessment of risk relative to the market 

It depends on the Beta used 

Agr;co New Zealand Ltd 
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It is done through the risk premium 

It makes an explicit assessment of risk through Beta. 

General comments on risk management from the respondents using 
the CAPM were wide ranging as follows: 

While top executives are very clued up on the technique, 
Board members had proved to be extremely difficult to 
bring around. Use of the model had proved to be very 
successful in highly competitive markets over recent 
times. Board members still placed most weight on 
intuition and experience as to whether a proposed 
investment was a "good deal" or not. 

While good, bad and indifferent decisions had been made 
on major investments the performance could not 
specifically be put down to the discount rate used or the 
specification of the cashflows. Disasters were a result 
of the six most critical factors all going wrong together 
over a two year period. This could be enough to wipe out 
shareholders funds. On the other hand the converse had 
occurred. 

Risk was minimised by analyzing low, base and high 
scenarios, plus sensitivity analysis. 

One firm regarded the CAPM as only a very small element 
in the overall assessment of risk in investment decision 
making. Management structures were seen as very 
important. This entity had only recently taken a strong 
commercial approach to its business. 

Very high risk weightings were used to dampen demand 
under an extremely tight capital constraint. 

Use very active treasury management for currency and 
interest rate risk. Stick to the industries that 
management knows intimately. 

The company is not risk averse, but limits risk on new 
ventures so as not to jeopardize existing business. 

Corporates not using CAPM 

Nine of the surveyed companies did not use the CAPM 
methodology. Six of the nine of these respondents used 
discounted cashflows analysis to evaluate investment decisions 
and of these all but one used NPV as the criteria. The 
remaining one used IRR. Other criteria included payback, 
accounting rate of return and lastly cashflow. 

Agrico New Zealand Ltd 
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Required rates of return ranged from 7% to 25%. Two of the 
respondents used two rates of return: one for investments 
related to the current business; and the other for new or blue 
skies ventures. In the first case the rates were 15% and 25% 
and in the second case they were 8% and 12%. Both these were 
real, post tax returns. Other rates used were 7, 10 and 20%. 

These companies described the way they handled risk on large 
investments in the following terms: 

Apply through the discount factor. Look at the range of 
possible risks and do a worst case scenario 

Risk is very subjective and comes through political 
factors including access and export subsidies 

Lower the required rate of return if the venture is less 
risky 

Do a 5 year DCF and incorporate risk in the discount rate 

Risks are associated with established business cycles 
which are monitored, otherwise ignore risk 

Major investments are in farm properties and here risks 
are associated with such things as location, climate, 
soils, pests and diseases and proximity to infrastructure 

Assess the advantages and disadvantages of the proposal. 
Investments are mostly to secure market access. Assess 
whether future profit will be greater than the investment 
in the target company 

Don't use discounting but are more interested in times 
interest covered 

Do sensitivity analysis and have an ongoing review 
committee. 

Of the nine firms that did not use the CAPM five said they 
were aware of the technique. Four of these used discounting. 
The fifth did not have a significant capital investment 
programme. Their reasons for not using CAPM included: 

Used a consultant two years ago but have not used since 

Internal assessment is more effective 

Methodology is derived from the parent 

It is not relevant to the agricultural business, but have 
used in forest valuations. 
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Of the three businesses that did not use DCF, one was aware of 
the technique but said it was not relevant to their type of 
business. Of the two who were not aware of the technique one 
said that the theory was left to head experts and the other 
said it was not relevant to the business. 

General comments on the handling of risk in the company's 
decision making were as follows: 

Expansion was in two main fields of activity and they had 
not tried to diversify beyond that. Both activities have 
controlled marketing so try to influence the areas where 
some control is possible. 

Use good financial controls and planning tools and 
monitor the bottom line. 

We are not a high risk investment company, rather we take 
a very conservative approach 

There are enormous uncontrollable factors particularly 
output prices compared to five years ago. This means 
gearing has to be lowered to manage interest payments 

Major investment is in working capital not long term 
assets thus the cost is determined by the borrowing rate. 
Risk is very subjective . 

Don't like risk but it is in all aspects of the business. 
the effort in analysis is dependent on the size of the 
investment 

Survival is the key issue so reduce risk by retiring debt 

Risk management has a very high priority. We don't take 
on risk at all. 

CONCLUSIONS 

This survey allows a number of generalisation to be made about 
the application of the CAPM to New Zealand agribusiness 
investment decision making. 

1 The degree of penetration falls into three areas: 

1.1 The Advisors 

The key advisors are expert and rigorous in their 
application of investment decision making tools. 
How to take account of tax imputation is a current 
issue~ 



They talk with offshore analysts and apply 
internationally accepted methodology. 
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They consider that the application of the tool below 
their own top level is poor. 

1.2 Large Corporates 

The large internationally trading corporates have 
specialist investment planning groups in their head 
offices. Application of the CAPM is rigorous 
particularly where there are long term investments 
such as forestry. 

They do their own analysis, but utilise offshore and 
local expertise to a high degree. 

senior finance executives appear to be very much up 
with the play. But there is great difficulty at the 
Board level to get economic analysis accepted and 
given due weight in decision making because 
directors often don't understand it. Attitudes are 
changing slowly, however, and several analysts said 
they had run seminars for board members on 
investment theory. 

Where international competition is fierce for 
i,nvestment this forces rigorous application in order 
to prosper. 

1.3 Medium to Small Corporates and Subsidiaries 

Financial controllers and analysts at this level in 
general have a basic understanding of the tools, but 
their application lacks rigour. 

There is a significant group that is unaware of the 
benefits of economic decision tools. They either 
regard them as irrelevant or have not been exposed 
to them. 

2 The actual process of deriving an appropriate required 
rate of return takes only a short time. The three key 
variables: the risk free rate; the market risk premium; 
and Beta are all readily available. 

As New Zealand data is thin, Betas are derived from large 
offshore markets with consideration of local special 
factors. 

Agrico New Zealand Ltd 
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Adoption of the CAPM 
systematic or market 
wealth is ~aximised. 
risk is irrelevant to 
by diversification. 
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ensures that the analysis focuses on 
risk. This ensures that shareholder 
Non-systematic or business specific 
investors as it can be eliminated 

Effort should focus on the derivation of the cashflows as 
this is where the greatest margins of error occur. There 
is considerable variation in the specification of the 
cashflows. The specification which maximises shareholder 
wealth is the free cashflow (the after tax net cashflows 
from operations including net working capital 
requirements, assuming the firm has no debt and net of 
gross investment). 

An intimate understanding of the industry is required to 
ensure that the project formulation is both efficient and 
feasible. This requires the input of industry experts. 

Removal of conscious and unconscious bias from the 
cashflows generated from project champions is essential 
for making valid comparisons between viable alternatives. 

The following quote from Jerry Bowman, Professor of Finance at 
Auckland University sums up the capital investment process: 

Take a half an hour to explain your business to me. Give 
me a half an hour to work out your required rate of 
return. Then go away and spend the next year working on 
your cashflows. 

Agrico New Zealand Ltd 
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INTERNA TIONAL COMPETITIVENESS OF 

LAND-BASED INDUSTRIES: APPROACHES TO RESEARCH 

Wayne Cartwright 

Professor of Strategic Management 

University of Auckland 

This paper discusses approaches to research aimed at identifying the determinants of the 

international competitiveness of land-based industries. 

The 'Porter Project' that was completed earlier this year (Crocombe, Enright, and Porter, 

1991) has demonstrated one such approach. A review of this methodology and comments on 

the results of the study occupies a major part of this paper. Unfortunately the value and 

applicability of the findings of the Porter Project has fallen short of expectations, and it is 

appropriate to consider alternative paradigms for research in this area. 

Concepts and Definitions 

The concept of international competitiveness used here is based in the literature of strategic 

management rather than international trade. A recent review paper by Bartlett and Ghoshal 

(1991) explains the intellectual origin of these two fields and the linkages between them. 

A firm or industry is said to be internationally competitive when it has a sustained capability 

to generate wealth at a level higher than the average of its competitors - also firms or 

industries - in specified international markets. 

Several aspects of this concept require elaboration. 

First, the unit of analysis may be an individual firm, or it may be an industry, which is the 

set of firms controlled in the home-base country that compete internationally with other sets 

of firms that have bases in other countries. This concept of an industry follows earlier work 



by Porter (1980, 1986). See Figure I for this 'five-forces' model of industry structure. 

Second, international competitiveness arises from firms having positions of sustained 

competitive advantage within panicular markets. but it also results from firms being 

successful competitive innovators. This happens when firms generate wealth by changing 

fundamentally the way in which value is delivered to buyers and by finding entirely new 

opportunities for business development. Third, when it is viewed from a national perspective, 

the concept of international competitiveness must include the notion of capturing the net 

value generated by business activity by either the residents of the country or by its citizens 

located offshore. 

The final important concept is that of a land-based industry. Such an industry consists of a 

value chain - owned and managed by one firm or several - that is based on products derived 

from land resources. For such industries, this linkage back to the land resource is an 

important source of competitive advantage and innovation. It may also be the instrument by 

which a nation actually captures the value produced from the value chain. 

Based on these concepts, examples of New Zealand land-based industries can be classified 

according to their international competitive performance. 

Several of these industries are building positions of competitive advantage. Examples are 

consumer whole milk powder, fresh apples, and varietal wine. 

Others are recovering competitive advantage after a period of erosion. The fresh kiwifruit 

industry is an example in this category and the radiata wood products industry is embarking 

on a recovery strategy. 

The most exciting industries are those engaged in competitive innovation to provide new 

functionality, or even entirely new businesses. Examples here are specialised dairy 

ingredients and 'food systems', immunological milk, and portion controlled venison. 

New Zealand also has land-based industries that have steadily lost competitive position and 

profitability. Examples are consumer lamb, bulk butter, and cross-bred wool. 
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It should be noted from these examples that industries are defined quite specifically. For 

example. it is pointless to consider the international competitiveness of the New Zealand dairy 

industry as a whole. The appropriate unit of analysis is more disaggregated because that is 

the level at which buyer segments are defined and at which competition takes place. 

However, linkages between related industries are also important to understanding the 

competitiveness of each one. 

The Porter Theory 

The theory upon which the methodology of the New Zealand 'Porter Project' was based is 

described in Porter (1991). This large book is based on a study of more than 100 industries 

located in 10 countries. Although it is tempting to interpret the findings of this research as 

firm conclusions, this is not valid because the entire data set was used to develop the theory, 

which was not subsequently tested with independent data. Indeed, it appears that the New 

Zealand study provided the first opportunity to test the theory. However, this opportunity 

was not realised because a test of the theory was not among the objectives of the study. 

This theory of the determinants of international competitiveness is specified at the level of a 

particular industry in a specific home-base country. It has been popularised as the 'Diamond 

Model', as shown in Figure 2. The diagram summarises a complex set of hypothesised 

relationships of interdependency between all combinations of four sets of variables, with 

further 'background' interrelationships between each of the four sets and government policy 

variables, and the exogenous influence of 'chance' variables that are outside the scope of the 

industry itself. A brief description of each category of variables follows: 

• finn strategy, structure and rivalry - the presence of vigorously competitive and 

customer conscious domestic competitors. 

• 

• 
• 

factor conditions - the presence of human and physical resources, the importance of 

a good technical and educational infrastructure, and continuous creation of advanced 

factors of production. 

demand conditions - a sophisticated and demanding home market. 

related and supponing industries - the presence of internationally competitive, home-

3 



based suppliers and associated industries. 

Much of this framework is drawn directly from theory that has been available for some time. 

Porter's novel contribution lies more in the means by which the relationships are expressed. 

The most notable aspect of the diamond model is that it is a home-base theory of international 

competitiveness. That is, the hypothesised variables that determine the competitiveness of the 

firms of a national industry in international markets are all located in the domestic market 

environment. In essence, the customer requirements and competitive pressures faced by firms 

at home are held to be the principal reason for offshore success; similar stimulation and 

learning processes achieved by firms offshore are viewed by the theory as competitively 

neutral or even as rectifying a weakness if they substitute for absent home-base conditions. 

This is one of the more contentious implications of the theory. 

The selection of industries in Porter's original study should also be noted in relation to 

representation of land-based industries in his sample. Although a small number of 

'technologically intensive naturally-resource-related' industries were included (Swedish 

newsprint, U.S. agricultural chemicals, Danish dairy products), Porter states: "We avoided 

industries that were highly dependent on natural resources". (Porter 1991, p.28). This 

selection policy suggests that the applicability of the theory to land-based industries anywhere 

- including New Zealand - should not be accepted without question and should be contingent 

upon testing with data from land-based industries. 

The 'Porter Project' Methodol02Y 

The process of investigation undertaken in the New Zealand study was said to have followed 

generally the approach taken in the original 10-country research. It is summarised by the 

flow diagram in Figure 3. Three aspects of the methodology merit specific comment. 

Although detailed analysis of world trade data was undertaken to produce industry cluster 

charts that were intended to be the basis of industry selection, this was actually undertaken 

more judgementaIly. (Crocombe, Enright and Porter 1991, pp.94, 209, 2\0). This was 

done in order to ensure inclusion of small emergent industries and also because trade data 

does not capture all important measures of international competitiveness of industries, such 
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as foreign direct investment that adds value offshore to exported products. 

The second notable aspect of the methodology was that data was collected through the case 

study method. Although case reports had required sections, based essentially on the Harvard 

business case study tradition, there was no specification of theory-related variables for which 

data should be obtained. Data was not collected for the purpose of investigating or testing 

the theory. This approach leads directly to the third comment on the methodology: the 

diamond theory was accepted as a firm conclusion and as a desired benchmark condition for 

industries, which were then evaluated according to it. The theory was used to test the 

industries, rather than industry data being used to test the theory. 

Comments on Selected 'Porter Project' Results 

The published summary of the sources of competitive advantage identified by the case studies 

of the 'Porter Project' is presented in Figure 4. In this summary, the determinants are 

evaluated in terms of the variable sets specified by the Porter 'diamond' model. Remember 

that this model analyses only those conditions found within New Zealand. On this basis, all 

land-based industries are characterised as 'factor driven', with essentially zero influence from 

sophisticated demand, and only weak influence from rivalry and the structure of firms. Even 

the factor conditions emphasise natural factor endowments rather than innovation. 

If the Porter theory is accepted as a diagnostic instrument, one would conclude that the 

international competitiveness of all the land-based industries studied is seriously flawed and 

probably weak. The 'diamond' analysis of the New Zealand dairy industry shown in Figure 

5 would appear to support this view, but recall again that this diagram reflects only the 

domestically-based part of the industry. 

However, there must be some doubt that the analysis represented by Figure 5 provides a 

comprehensive and unbiased identification of the sources of competitive advantage for the 

dairy industry. To explore this further, it is useful to analyse another 'diamond' for an 

offshore industry segment in which the N.Z. Dairy Board is a leading competitor. This 

analysis of the U.S. specialised food ingredients industry is shown in Figure 6, the firm MPI 

being the N.Z. Dairy Board subsidiary in that market. The deficiencies of the home-base 
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analysis appear to be remedied when the offshore determinants of advantage are recognised. 

The stimulation and pressure of vigorous competition and sophisticated buyers - essentially 

absent in New Zealand - are very evident. Further, the innovation in milk production and 

processing that takes place in New Zealand is complemented by more specialised research and 

development undertaken close to customers. At least for this industry segment, the Porter 

theory alone appears not to account well for international competitiveness. When the theory 

is augmented by specific offshore market variables, the revised model provides more useful 

insights. 

Further research that is in progress and will be reported elsewhere (Cartwright, 1991) has 

used a scoring model to quantify 'diamond' variables identified in each of the 'Porter Project' 

case studies. This work suggests that for several large land-based industries there is a 

negative relationship between these determinants and measures of international 

competitiveness. For example, lamb and wool have several moderately strong Porter 

determinants but are actually dismal performers internatio~ally. Conversely, the casein/whey 

. protein industry and fresh apples have lower-scoring Porter determinants but are impressive 

international performers. Further, exploratory study of an alternative model that is 

augmented by offshore 'diamond' variables appears to be supported by the coded case study 

data. 

The 'Porter Project' as a whole has probably made useful contributions to economic and 

corporate debate in New Zealand. However, the ability of this research approach to identify 

strategies for enhancing the international competitiveness of land-based industries - especially 

those that have supply capacity substantially in excess of domestic demand - appears to be 

very limited. The specification of the 'diamond' theory in terms of strictly home-base 

variables results in important offshore sources of competitive advantage being at best treated 

peripherally and at worst ignored. Critical aspects of the international business environment, 

such as trade barriers, are not explicitly modelled except perhaps as indirect 'chance' events. 

An alternative approach to international competitiveness research for land-based industries is 

required. 
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An Alternative Research Paradigm 

A current focus of development in international business management research is the so-called 

'process school' led by Prahalad and his colleagues (Doz and Prahalad, 1987; Hamel and 

Prahalad, 1989, 1991; Prahalad and Hamel, 1990; Prahalad and Doz 1991). Unlike the 

Porter approach, which has its roots in industrial economics, this model focuses specifically 

on the strategic management processes of competitively successful international firms. The 

key ideas embraced by this model are long-term strategic intent, the critical requirements to 

build core competencies, the importance of competitive innovation, and the way in which 

organisational leadership and structure supports competitively successful strategies. Research 

based on this approach could provide producers and firms in land-based industries, as well 

as policy advisers, with a valuable source of guidance for continuous improvement of the 

international competitiveness of these industries. Some areas of the propositions that this 

research could investigate are provided Figure 7. 

Conclusions 

This paper has considered approaches to research in the field of international competitiveness 

of land-based industries. It has argued that the theoretical basis and methodology of the 

recent 'Porter Project' severely limited the value of this work with respect to land-based 

industries. An alternative approach, based on the Prahalad 'process school' would appear to 

offer the potential for rich insights for producers, corporate managers, and government 

policy. 
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AGRICULTURAL MARKETING POLICY 

Recent Developments in Producer Board Legislation 
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ABSTRACT 

Appropriate structures for export marketing New Zealand's primary produce have 
been the subject of considerable debate in recent years. During a period of 
widespread liberalisation of the New Zealand economy, the roles, functions and 
structures of the statutory producer and marketing boards, and indeed their continued 
existence, have been the focus of much attention both inside and outside the 
Government. This paper outlines developments in the legislative environment 
regulating the export marketing of agricultural and horticultural products in recent 
years, it comments on the affects of these changes and makes some suggestions about 
the future direction of Government policy in this area. 

The views expressed in this paper are those of the authors and not necessarily 
those of the Ministry of Agriculture and Fisheries. 

BACKGROUND 

The marketing of New Zealand's pastoral sector expons has been subject to 
Government intervention in one way or another for most of this century. More 
recently horticultural exports have also been regulated to varying degrees. Today 
more than 80% of the value of New Zealand's agricultural and horticultural exports 
are subject to the influence of statutory marketing boards or licensing authorities 
(Zwart and Moore, 1990). 

The Boards, all of which have a producer majority regardless of their title, have their 
genesis in periods of marketing difficulty for the product concerned when there was 
a perceived need to better match the strengths of overseas buyers. They have 
developed on the apparent premise that in order for producers to better manage the 
risks inherent in producing primary commodities for export, legislated disciplines and 
controls remain necessary. 

As a number of commentators have noted (Woods, 1988; Zwart and Moore, 1990), 
the powers invested in producer boards are very wide-ranging, providing varying 
degrees of regulatory and control functions, commercial activities and industry 
support and leadership functions. 

The Apple and Pear Marketing Board acquires all domestically grown pipfrnit and 
markets it both within New Zealand and overseas. The Board also has an import 
monopoly except for pipfrnit from Australia. The Dairy Board is empowered to 
purchase all dairy produce intended for export and the Kiwifruit Marketing Board 
(established in 1988) has a monopoly on the export of kiwifruit except that destined 
for Australia. 

The Meat Producers Board and the Wool Board license exporters and maintain 
controls over their activities. The acts relating to these boards also enable them to 
take control of or acquire the product. The Game Industry Board, reformed in 1985, 
is enabled to licence game exporters following the passage of an Order-in-Council 
to activate this section of the Regulations. To date, this power has not been invoked. 
The recently formed Horticultural Export Authority is enabled to license exporters of 
prescribed products, although its licensing powers cannot be used restrictively. 

In addition to the powers authorising the boards to intervene in the marketing of 
primary products boards, except the Kiwifruit Marketing Board, are empowered to 
levy producers and in the past many were required to maintain stabilisation accounts 
funded either by the retention of earnings or compulsory payments (levies). The 
boards also perform a range of industry support functions such as research, 
technology transfer, promotion and quality control. 

Because of their statutory status, the boards were provided with a number of 
privileges not available to normal commercial entities. For example, boards were 
exempt from paying income and land ta"l( and they were provided with concessional 
access to Reserve Bank funds to finance stabilisation and trading accounts. Their 
statutory status and their wide range of functions also provided a useful conduit for 
the Government to implement policy decisions, such as the Supplementary Minimum 
Prices Scheme. 



THE REFORM PROCESS 

The advent of the Labour Government in 1984 saw the beginning of a greatly 
accelerated programme of economic liberalisation. The programme's initial focus 
was to reduce the level and range of Government interventions in the economy with 
the aim of increasing the efficiency of resource allocation and hence an improved 
growth rate. 

As part of this process producer board access to Reserve Bank funds was removed 
in 1986. (The terms of access to these funds had been altered in 1983 when the 1 % 
concessional rate of interest had been replaced by a market rate.)The Government 
subsequentially negotiated with the Dairy Board and the Meat Producers Board for 
the concessional settlement of outstanding debts in their Resr.rve Bank accounts. 

The producer boards' tax exempt status was revoked from the income year beginning 
on 1 April 1988, with the boards being required to operate under the same taxation 
rules as companies. However, given that the boards do not have a normal 
commercial structure the relationship between the boards and their 
suppliers/shareholders has necessitated a somewhat different treatment for tax 
purposes (see King, 1990). 

Amendments to the Acts under which the Wool Board, the Dairy Board and the 
Apple and Pear Marketing Board operate were completed in 1988. The Meat Export 
Control Act was amended in 1989. The primary purpose of these amendments was 
to formalise the Government's decisions regarding access to Reserve Bank funding. 
As a corollary, the amendments reduced the extent of the Government's involvement 
in the financial affairs of the boards. Price fixing committees were abolished and 
provision made for greater industry consultation in the setting of acquisition prices. 
The requirement to operate price stabilisation schemes was removed and in the case 
of the Meat Producers Board prevented. Provisions were made to enable the boards 
to run in the same way as other commercial entities in their financial dealings, 
although certain constraints relating these powers to the boards' functions were 
maintained. 

The significantly increased commercial autonomy these amendments gave the boards, 
coupled with their moves into a wider range of commercial activities, has allowed the 
boards to develop to a position where they are considered in many circles to be the 
only authoritative voices on behalf of the industries they participate in. This is 
particularly so with the single seller boards where access to information by any other 
party is so restricted that it is extremely difficult to monitor their performance in any 
effective way. 

"THE PRODUCER BOARD REVIEW" 

At the same time as the abovementioned changes were being made, the Government 
announced its intention to make a more fundamental review of producer boards and 
their place in the economy. The review was to be undertaken by officials and was 
to include the Dairy Board, the Wool Board, the Meat Producers Board, the Apple 
and Pear Marketing Board and the (then) Kiwifruit Authority. Officials developed 
the following broad categories to guide their investigations: 

the need for statutory backing in the organisation and marketing of primary 
products; 

• the need for, and desirability of, limiting access to certain markets for certain 
products; 

where limiting access is seen to be desirable, the appropriate methods for 
allocating trade access rights and providing for new entrants and innovation; 

the need for controls over certain activities in the marketing chain, such as freight 
rates and grading; 

the appropriate composItIon and accountability mechanisms for organisations 
funded by producers, but with controls over other players; 

• the costs and benefits from the pooling of returns from markets; 

• the appropriate ownership structures for organisations with statutory backing 
undertaking the marketing of primary products. 

In carrying out their investigations officials consulted widely with parties in the 
agricultural sector affected by the legislation contained in the various producer board 
acts and made a number of reports to Ministers. 

At the same time widespread public debate on the costs and benefits of statutory 
intervention in the export marketing of agricultural and horticultural products was 
taking place. Views quickly became polarised with the boards themselves vigorously 
defending their current positions. Those advocating reform did so from the 
perspective that the original conditions that had led to the formation of the producer 
boards no longer existed and that their current roles and structures were less and less 
relevant to the international marketplace. It was argued that in today's competitive 
environment there were few opportunities for increasing returns to New Zealand by 
restricting access to the marketplace, and that the costs of statutory control, in 
particular single seller privileges, which included bureaucratic inefficiency, limitations 
on innovation, inadequate accountability mechanisms and the masking of market 
signals, were significant (The Treasury, 1984 and Woods, 1988). 

At the other end of the spectrum controls on the exporting of primary products were 
seen to be justified as a means to improve returns by allowing the development of 
coherent marketing strategies and price discrimination practices, thereby eliminating 
or reducing "weak selling". The increased power of the overseas retail multiples was 
seen to be more adequately balanced by New Zealand exporters of a size and degree 
of vertical integration that could only be achieved by intervention (NZMDB, 1988). 

The producer boards themselves argued that their statutory underpinning did not 
prevent them from adapting to a changing market environment and that they were 
obliged by the very nature of that market to perform efficiently and to continually 
innovate. The boards saw themselves as being very accountable to producers and in 
general suitably structured to carry out their functions. They also pointed OUt that in 
the wake of the 1987 stock market crash, the commercial models being advocated did 



not in many cases appear to have served their shareholders or the economy well (The 
Producer Board Seminar Papers, 1988). 

TIrroughout this period the Government made no public moves towards more 
fundamental reform of producer boards. The benefits of altering the producer 
marketing board system were not able to be clearly demonstrated to the Government 
and the apparent costs of the system were vigorously disputed. At that time returns 
for most New Zealand products on international markets were low and the risks of 
further disruption in the short-term resulting from reduced intervention were seen by 
the Government to be high. Producers continued to support the system and had 
successfully petitioned the Government for the creation of a new single seller board. 
It was against this background that in the middle of 1989 the Minister of Agriculture 
announced thar the Government did not plan to make significarit changes to the 
structures and functions of the producer boards. He described the review process as 
a turkey that had lost its feathers and died of the cold, only later to clarify the 
position by saying that rather than dying altogether the turkey had become several 
smaller birds. This statement took some of the heat from the debate, provided some 
reassurance for the boards and led to officials being asked to concentrate on 
developing proposals to fine tune the legislation under which the individual producer 
boards operate. 

OTHER LEGISLATIVE INITIATIVES 

Kiwifruit Marketing Board 

As market returns for kiwifruit deteriorated dramatically from 1986 onwards and as 
orchard profitability was severely reduced, the existing system for the control of 
export kiwifruit marketing came under increased scrutiny. The Kiwifruit Marketing 
Regulations 1977 had provided for a system of.licensed exporters under the auspices 
of the producer dominated New Zealand Kiwifruit Authority. The Authority was 
empowered to license exporters on a restrictive basis, to set quality standards, to 
control promotion and to co-ordinate marketing. As the supply of fruit grew and 
competition from other suppliers in the marketplace increased, the belief that licensed 
exporters, in competing to secure crop, were not making the returns in the 
marketplace that could be achieved became commonplace. The commission selling 
practices operated by most exporters were seen by many in the industry as 
inappropriate in that they mitigated against investment and penetration in overseas 
markets. The structure was also considered not to provide a sufficient base on which 
the development of market power to effectively compete with large importing firms 
could be achieved. 

The Kiwifruit Authority commissioned a detailed investigation on options for the 
future marketing arrangements for kiwifruit (Coopers and Lybrand, 1988) and at the 
behest of growers chose to advocate the option of a single seller. In making its 
decision to introduce a more interventionist regime for the export marketing of 
kiwifruit the Government appears to have been persuaded of the merits of such a 
system by the high degree of suppOrt advanced for it by growers. Growers were 
clearly influenced by the promises of increased returns that the Authority stated could 
be achieved by a single seller in its fIrst year of operation. However, growers also 
saw advantages in increased control and greater stability of returns. 

The Government in choosing to accede to the wishes of growers did not however 
completely ignore the concerns that were being raised about the place of producer 
boards in the economy. The Regulations establishing the Board provide for a greater 
commercial orientation in the Board's composition than was apparent in other 
producer boards at that time. They provide for more direct panicipation in the 
election of grower members than the legislation governing the other boards and they 
require that a performance and efficiency audit of the Board's operations be carried 
out. In addition, the board has no powers of acquisition on the domestic market and 
does not ~ave control over kiwifruit exports to Australia. 

The performance and efficiency audit required by the regulations is currently being 
undertaken. It is intended to provide some measure of the Board's success in 
achieving higher prices and greater penetration in the marketplace and in reducing 
costs of on-shore operations since its establishment. It will also indicate those areas 
where the Board's strategies can be improved and where the regulatory environment 
could be adapted to better enable the Board to perform in the best interests of 
growers. The Review is due to be completed by I November 1991 in time to allow 
any agreed improvements to be in-place by the beginning of the next season. 

The complete deregulation of exporting to Australia provides for a more directly 
market related indication of the Board's performance. For the two seasons following 
the establishment of the Board returns from the Australian market followed the same 
trends as returns achieved by the Board in other markets although exports to that 
market have grown at a faster rate. Indications are that this may not be the case in 
the current season and as a result pressures to control access to Australia are 
increasing. 

The Horticulture Export Authority 

The Horticulture Export Authority Act was passed by Parliament in 1987 after a 
lengthy period of development and debate. Again, the impetus for intervention came 
from growers who considered that the returns on their investment in new products 
would be improved by co-ordinated marketing and development and that risks could 
be better managed with greater control. The Act attempts to strike a balance between 
the integrated marketing and free market economic theories current during its 
development. The Act establishes an Authority, with representation from 
representative grower groups and from exporters, which has as its primary function 
the promotion of the effective export marketing of horticultural products. 

Provision is made for the prescribing of products and for the recognition of product 
groups by Order-in·Council and for the licensing of exporters when the Ministers of 
Agriculture and Overseas Trade and Marketing are satisfied that certain conditions 
have been met. The conditions largely relate to the representativeness of product 
groups and the degree of consultation with those involved with a particular product. 
Need is not required to be demonstrated. 

Where a product is prescribed and licensing required, the AuthOrity licenses exporters 
of the product in accord with criteria laid out in the Act. The criteria do not allow 
the Authority to limit the numbers of licenses issued for a product or to restrict their 
extent in any way. The Authority must be satisfied that potential exporters are of 
sound financial standing, that they have expertise in export marketing and that they 



have not been convicted of an offence under the Act. Provision is made for the 
issuing of provisional licences where the expertise criterion cannot be satisfied. The 
Authority also has powers which it is able to use to restrict or revoke licences in 
certain conditions. Detailed appeal provisions are included in the Act. 

The Act requires recognised product groups to develop export marketing strategies 
which are approved by the Authority and are intended to form the basis of the 
industry's export market development. 13 product groups have come under the REA 
since its inception. The products covered range from significant, such as squash, to 
barely emerging, such as wasabi. The product groups have to date largely 
concentrated in the development of their export marketing strategies on improving 
grower information, better quality control and defining research needs. Theemphasis 
has been on the characteristics of the product rather more than on the market and in 
some cases significant gains have been made in these areas. The product gro~ps 
have however increasingly felt that the gains made on-shore are being undermined 
by the behaviour of exporters off-shore and have petitioned the Government for 
amendments to the Act to provide for restrictive licensing and greater freedom for the 
Authority to use its delicensing powers. The Government has yet to make decisions 
in this area. 

FINE TUNING PRODUCER BOARD LEGIS LA TION 

In developing proposals to amend legislation on a board by board basis MAF officials 
have been keen to ensure that there is as much consistency between boards as 
possible. 'The following objectives were agreed with the Minister of Agriculture and 
have been used to guide the development of amendments to the Dairy Board Act, the 
Apple and Pear Marketing Act, the Meat Export Control Act and the Wool Industry 
Act: 

that the composition of boards better reflect the sort of expertise needed to help 
the boards to compete in an increasingly complex international marketplace; 

• that Government involvement in the day to day decision making of the boards be 
reduced; 

• that the systems for electing/appointing producer members to boards be as direct 
and as representative as possible given the characteristics of the industry; 

that, as a consequence of reduced Government involvement in the boards 
activities, the boards be made more accountable to producers for their decisions 
and investments, for the use of coercive powers and for the expenditure of levy 
monies; 

that the boards regulatory decisions and actions be made more transparent; 

that regular perfortnance reviews be introduced; 

that where certain actions undertaken by boards were affecting the operation of 
market forces domestically. the legislative backing for these actions be reviewed 

and that they be removed where it could not be demonstrated that they were 
necessary for the boards to achieve their export marketing roles; 

that the amendments be workable from the boards' point of view and politically 
acceptable to the Government. 

Priorities were not set alongside these objectives and whether they will all be 
achieved is still open to question. In practical terms, if agreement cannot be reached 
between the Minister and the board concerned, a proposed change is unlikely to 
become part of an amendment bill. 

Progress on proposed amendments to the Dairy Board's legislation has been made at 
a faster rate than with the other boards, largely as a result of the Board's wish to see 
certain changes made to its Act. A Dairy Board Amendment Bill was introduced in 
September 1990 and referred to the Primary Production Select Committee. The new 
Government has decided to continue with the Bill, however it would be reasonable 
to expect some alterations as the Bill advances through the legislative process. 

ISSUES ADDRESSED IN THE DAIRY BOARD AMENDMENT BILL 

The following paragraphs do not detail all the provisions in the Bill but outline the 
major changes being proposed to meet the objectives mentioned previously where 
they relate to the Dairy Board. It can be expected that changes of this nature will 
also be made to the legislation of other boards in due course. 

Board Composition 

The Bill replaces the two Government appointees on the Dairy Board with two 
Directors with commercial expertise appointed by the Minister on the 
recommendation of the Board. This change to a large extent fortnalises current 
practice and recognises that the role of the Government appointees had become 
somewhat confused. 

Independence from Government 

The B ill removes the requirement that the Audit Office carry out the annual financial 
audit of the Board. With the ending of the Board's access to concessional Reserve 
Bank funds a major justification for the Audit Office to conduct the fmancial audit 
was removed. The Bill provides for the dairy industry to select its own auditors, and 
makes the auditors responsible to the industry. 

The Dairy Board is one of the seven boards whose chief executive officers' salaries 
are set by the Higher Salaries Commission. Again this constraint is considered to be 
no longer justified. Through the Dairy Board Amendment Bill a consequential 
amendment to the Higher Salaries Commission Act is made that will remove all 
producer boards from the Commission's control. 



Currently the Act requires that before acqumng or marketing dairy produce 
manufactured overseas, the Board must first consult the Minister of Agriculture. In 
the present trading environment this requirement is impractical and recently has been 
honoured more in the breach than the observance. The Bill therefore repeals this 
section. 

Accountability 

At present the Act requires the Board to repon annually to the Minister of 
Agriculture on the operations of its subsidiary and associate companies. No repon 
on these investments needs to be provided for producers, although the Board has in 
recent years made available a financial summary of its subsidiaries. The Bill requires 
that statements of the financial performanr.e of the Board's subsidiary companies be 
provided to the industry. 

The Bill inserts a section in the Act requiring a review of the Board's performance 
and efficiency every five years. The objectives of such an audit are to assess whether 
the Board is carrying out its managerial, operational and financial functions 
effectively and efficiently; and whether the Board has in place appropriate policies 
and strategies to effectively accomplish its objectives in the context of the powers and 
functions set out in its Act. The review will provide information for the Government 
to assess whether the legislative framework in which the Board operates remains 
appropriate and to producers to enable them to better assess the performance of their 
board. 

The Board has the power to fix levies so that it can secure funds to undertake 
industry support functions. It currently enjoys total freedom to set or raise any levies 
to a regulated maximum. To improve accountability in this area, the Bill amends the 
levy provision to require the Board to consult, and reach agreement, with the dairy 
industry ,Prior to setting or raising a levy. 

Transparencv 

The Board has the power to prohibit, restrict and control the export of any export 
dairy produce other than by itself. The Board does permit other panies to expon 
dairy products and has developed a mechanism whereby prospective exporters apply 
for permission to expon a cenain consignment or product type to a cerrain market. 
If the Board consented to the application it would then issue a licence for a maximum 
period of one year (renewable). The Board contends (and this has been supported by 
information made available to officials) that it refuses very few applications and that 
it would only do so in the overall interests of the dairy indus tty. 

However the assessment process and criteria used by the Board in reaching a decision 
on whether or not to approve an application are not available to other prospective 
exporters. Lack of clarity in this area could result in reduced investment and 
innovation by individual dairy companies as they cannot be absolutely certain of 
being able to capture the potential benefits of their investments. 

The Bill therefore provides for formalising the assessment process and for greater 
ttansparency in the criteria that are used in making decisions about the export of 
dairy produce by other panies. 

FURTIIER ISSUES 

There are a number of issues which have not been addressed in the Dairy Board 
Amendment Bill and have yet to be developed in detail with regard to other boards. 
In our assessment they will require consideration and resolution in the future. They 
are outlined briefly below. 

The Domestic Market 

The Dairy Board is empowered by its Act to operate' an equalisation scheme for 
product sold on the domestic market. The Board is enabled to make price 
adjustments for any class of dairy product where the local price is not the same as 
its acquisition price. The Board fixes a "notional" price for each product in the 
scheme which is intended to be equivalent to the average export return for that 
product. Depending on whether the Board's actual acquisition price is higher or 
lower than the "notional" price the difference is either paid by the manufacturing 
dairy company to the Board or vice versa. 

By its nature the scheme allows for cross subsidisation. Depending on how closely 
the "notional" price relates to expon returns over time, producers could subsidise 
consumers or vice versa. The Board contends that the scheme provides assured 
supply and price stability for the domestic consumer and considers that the 
availability of imported dairy produce and substitutes such as margarine provide 
sufficient price competition. The value of these benefits is arguable and because the 
scheme masks price signals for both consumers and producers, choice is restricted. 

The Apple and Pear Marketing Board acquires all pipfruit grown in New Zealand 
except for limited quantities allowed to be sold at the orchard gate. The Board's 
domestic monopoly has been the subject of several reviews in recent years. The 
Board contends that control of the entire pip fruit crop is necessary for it to obtain the 
best returns for New Zealand in the international market. The continuation of the 
monopoly is widely supported by growers, however retailers and consumers regularly 
advocate its removal. It is questionable whether control of the total market is the 
only way in which the Board can maintain phytosanitary standards at a level 
sufficient to ensure it access to overseas markets. While this level of control no 
doubt assists the Board in planning and implementing marketing sttategies, the costs 
in reduced choice are borne by growers, retailers and consumers. 

The Privy Council's decision in the case of Applefields and the Apple and Pear 
Marketing Board' opens up the question of a wider range of producer board actions 
within New Zealand being considered to be anti-competitive or to have an 
anticompetitive effect in terms of the Commerce Act 1986. The implications of the 
Privy Council's decision will be addressed as part of a review of the Commerce Act 
which has as one of its objectives an examination of the Act's application to 
prohibitions and anticompetitive behaviour in primary products markets. 

Applefields Limited and Styx Mill Orchard Partnership No.6 versus the New Zealand 
Apple and Pear Marketing Board and the New Zealand Fruitgrowers Federation (No. 
15/1990), Judgement of the Lords of the Judicial Committee of the Privy Council, 3 
December 199Q. 



Asset Ownership 

The development of an increasing range of commercial activities by the boards 
highlights the fact that they do not have a commercial ownership structure that allows 
producers tO,identify their individual shares in the assets built up. While amendments 
made to the legislation in 1988 and 1989 state that board assets belong ultimately to 
producers and are for the time being held and administered for their benefit, this 
provision is only intended to place a moral obligation on the Government should it 
decide to dissolve a producer board at some time in the future. 

In the case of the single seller boards the inability to distinguish berween the supplier 
and the shareholder means that producer returns are a combination of payment for 
product and a dividend on investments managed by the hoards. This masking of 
market signals makes it difficult for producers to monitor how efficiently their 
investment is being managed and could result in inappropriate production responses. 
While accepting that this is not a major difficulty for the Dairy Board and the Apple 
and Pear Marketing Board yet, a mechanism to distinguish berween payment for 
product and returns on investment will become increasingly necessary as these rwo 
Boards further develop as multi-national traders. It can also be anticipated that 
producers, especially larger producers with significant amounts of capital tied up in 
board assets, will want to more closely monitor how these assets are being managed. 

It has been suggested (McKinlay, 1988) that the introduction of a type of share 
structure would enable both the boards' and producers' objectives to be met and also 
provide a means for attracting equity capital from potential investors outside the 
system. The boards and producers however see difficulties in such a structure 
maintaining producer control over time. They also consider that the creation of a 
commercial type structure would lead to the demise of the special privileges accorded 
them by legislation, in particular their monopoly status. As long as the maintenance 
of statutory powers remains of prime importance to the majority of producer 
shareholders, changes in board structures and relationships to more accurately reflect 
the types of entities the boards have grown into are unlikely to be of a radical nature. 

CommerciallRegulatory Conflicts 

The development of commercial operations by the Meat Producers Board and, to a 
lesser extent, by the Wool Board in the indusoies which they regulate has led to 
claims that the boards may not be impartial in the exercise of their statutory powers, 
but seek to advance their commercial interests at the expense of other participants. 
As these boards extend their commercial activities they appear to be increasingly only 
using their resoictive powers with the consent of industry participants. The Wool 
Board, for example, licenses all prospective wool exporters. In licensing meat 
exporters, the Meat Producers Board is now required to consult with the Meat 
Industry Association prior to making licensing decisions. The Board allows industry 
participants to decide on how the allocation of quantities for quota and single buyer 
markets are to be managed. Both boards administer their controls over shipping and 
freight rates via specially established bodies which are representative of all industry 
participants. 

While it could be said that the legislative backing to allow the boards to regulate 
participation in their indusoies is unnecessary in these circumstances, both boards 
have indicated that they see a need to maintain control powers in their Acts. The 
concern is that boards and current participants may use these powers to exclude new 
entrants. Should the boards be seen by other participants or prospective participants 
in the meat and wool indusoies to be using these powers in a discriminatory or 
unreasonable manner, the Government will come under increasing pressure to take 
some action to separate commercial and regulatory roles. 

CONCLUSIONS 

The description of how the legislative framework governing the export marketing of 
New Zealand's agricultural and horticultural products has evolved in recent years 
outlined in this paper, indicates that it is unlikely that fundamental reform of existing 
structures will be undertaken by the Government unless either producers desire it, or 
the costs of current structures andlor the benefits of alternatives can be demonstrated 
more satisfactorily to politicians than has been achieved to date. Given that the 
export of primary products still provides the majority of New Zealand's foreign 
exchange earnings, and the risk that alternatives might not in the event perform as 
well as current systems, decision makers are most likely to continue to make changes 
in an incremental manner. 

The impetus for changes will come from a variety of sources. As in the past 
producers can be expected to seek to extend their control at times of low returns. 
The boards themselves will wish to ensure that the legislative environment in which 
they operate allows them to adapt to a rapidly changing international marketplace, 
while seeking to protect the control mechanisms they currently have at their disposal. 
Other participants will want to ensure that the activities of the boards and the way 
in which they use their statutory powers do not impinge on their own commercial 
strategies and choices. In this context, greater use of the legal system to define the 
boundaries of the boards' statutory authority can be expected. The Government will 
continue to attempt to balance competing rights and expectations and amendments to 
the legislative framework for the export marketing of agricultural and horticultural 
products are likely to reflect how that balance is perceived at a particular point in 
time. 
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INTRODUCTION 

The world likes poultry meat. Between 1987 and 1989 annual meat 
production worldwide averaged 162.2 million metric tons. Pork 
showed the highest production rate. with a volume of over 64.4 
million tons per year, the pork sector achieved a share of almost 
40% of total meat production. 

Poultry meat, with a production of 36.9 million tons, accounted 
for 22.5% of world meat production. This can be read in a report 
"The world meat market" recently published by the Economic 
Research Department of the Rabobank in the Netherlands. 

On a worldwide scale, the United States, the EC, the Soviet Union 
and china are the leading meat producers. Together these 
countries account for more than 60% of the total world meat 
production. The combined share of these four producers, 
according to the report, has fallen slightly over the years. 
This is a consequence of the advent of non-traditional producers; 
more and more developing countries started producing their own 
meat during the Seventies and Eighties, so that they would no 
longer be dependent on imports. 

Poultry shows the greatest expansion 

The production of poultry meat has undergone the greatest 
expansion in the past 20 years. Between 1970 and 1988, its share 
of total production rose from 15% to 23%. A notably sharp growth 
in the production of chicken and turkey meat occurred in the 
United States, the latter increase being more or less unique in 
the world. The volume of the poultry sector in the USA grew by 
more than 40% during the Eighties. Other countries also showed 
a substantial production increase. 

Changing patterns of poultry meat consumption are responsible for 
this growth. The relatively low fat content, its healthier image 
and its simple preparation were important factors. 

The trends in consumption first appeared in the United States and 
later on, to a growing extent, in other countries. On the supply 
side it appears that the production of poultry meat, particularly 
compared with beef and veal, is much less land-related. This 
meat can therefore be produced close to the centres of 
consumption. There is no need to move out to large open rural 
areas for extensive production. As a result, transport costs are 
relatively low and poultry meat has a cost advantage (and hence 
a price advantage), compared with the other types. 
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2. 

Another attractive aspect of poultry meat production is the 
birds' good feed conversion. Compared with the other types of 
livestock, poultry convert a certain quantity of feed into extra 
meat to a much greater extent. This also implies a cost 
advantage compared with other meat. The low cost price makes 
poultry additionally attractive as a food source. 

The main producers 

The main poultry meat producers are shown in Figure 1. 
A striking feature here is the sharp rise in the share of the 
"other countries" in total world production. It is explained by 
the limited dependence on land. This also explains the small 
share of world trade in poultry meat compared with its 
production. 

Figure 1: 

Rgure 1: The main poultry meal producers 
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Consumption pattern 

The production of various types of meat is closely related to the 
trends in their consumption. Meat consumption however - like the 
demand for other agricultural products - is also strongly linked 
with traditional preferences for a particular type of meat, and 
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also with the availability of meat and the consumer's familiarity 
wi th it. As a result, there are great differences in the 
consumption of meat worldwide. Figure 2 shows the per capita 
meat consumption of several important countries. 

Figure 2 

Figure 2: /Ileal consumption it1 severdllmportanl countries 
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Total per capita meat consumption is highest in the United states 
- almost 116 kg of meat per year. This is the result of major 
consumption of both beef and veal as well as poultry meat. On 
average, Americans eat more of poultry meat than consumers in any 
of the countries mentioned in the table (and possibly the world) . 
The increased consumption of poultry meat in that country has 
been greatly to the disadvantage of beef consumption. Australia, 
Argentina and Canada follow the USA with a total meat consumption 
of almost 100 kg per year. New Zealand also falls into this 
grouping with similar changing trends in meat consumption. 
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4. 
NEW ZEALAND INDUSTRY DEVELOPMENT 

As outlined above, the poultry meat industry has made tremendous 
strides throughout the world during the past few decades into a 
multi-billion dollar world wide industry with great effect on the 
eating habits and nutritional trends of today's consumers. 

New Zealand, in the last 10 years, has seen the refinement and 
development of the level of sophistication of its poultry meat 
industry to the equivalent, and in most cases superior, status 
to those found overseas. Improvements in production and 
processing have been achieved through improved management, 
nutrition, genetics and greater processing efficiency. 

The maintenance of strict quarantine regulations and the unique 
and superior health status of the New Zealand poultry flock have 
also been important factors. 

Prior to the chicken meat industry being established in New 
Zealand, consumers only had access to end-of-Iay birds or 
fattened cockerels, both being by-products of the egg industry. 
At that time, New Zealanders relied almost entirely on red meat 
as a source of animal protein, consuming annually over 80 kg per 
capita along with ,approximately 12-14 kg of pork per capita. 
Annual poultry meat consumption was at this time about 1.0 kg per 
capita. 

In the late 1950's, the Tegel breed of poultry livestock was 
imported into ~ew zealand from Australia. This was a special 
stock bred for its high growth rate and quality meat. Three 
chicken meat production companies were established in these early 
years of operation; however, demand far outstripped supply. 

In 1966, after considerable research and well-founded confidence 
in the untapped opportunities of the NZ chicken meat industry, 
General Foods Corporation took the first major steps to become 
involved in the industry, wishing to add chicken to its frozen 
food lines. The Company acquired four companies, three of which 
had processing plants and the other which held the Tegel breeding 
franchise for New Zealand. 

This was the first large-scale 
industry and provided capital 
development. 

corporate involvement in 
to ensure its growth 

the 
and 

The 1970's saw many new entrants into the chicken meat market, 
with processing plants being established throughout the country. 
This expansion was based on chicken stock either bred in New 
Zealand from Australian imported strains, or imported directly 
from Australia as day-old chicks. All stock from other countries 
were banned on quarantine grounds because of diseases prevalent 
in those areas. New Zealand was largely free of any poultry 
disease. 
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In 1972 this policy changed and NZ banned the importation of live 
chicks and permitted the importation of egg and meat breeding 
stock in the form of fertile hatching eggs from limited sources 
other than Australia. This was due to improvements in 
technological methods guaranteeing against disease transfer. 

This action resulted in a watershed for the New Zealand industry 
as it introduced top international strains of chicken livestock 
which were more efficient in converting feed to meat. 

The New Zealand poultry meat industry thus occupies a unique 
status in the world in that we are able to import top genetic 
stock under strict quarantine conditions. Once this has 
satisfied the MAF criteria, it is then able to be released from 
quarantine and to enhance the NZ poultry flock, bringing it to 
the same genetic status as the leading world companies. 

These vigorous controls, together with the preventative approach 
to poultry health and high standards of husbandry and management, 
have meant that New Zealand poultry flock health is superior in 
status to all other countries in the world, and this enables very 
good performances to be achieved and has contributed to 
significant improvements in productivity during the last 21 
years. 

Examples of this are breeder hen production and broiler growth 
rate. In addition, it has ensured the superior health status of 
the flocks and the highest quality and health product for the 
con·sumer. Thus, in a period of 30 years, New Zealand has 
developed a sophisticated meat chicken industry. In 1959 no 
specialised meat chicken production existed. In 1989, 45.5 
million meat chickens were produced and marketed in a variety of 
forms. The industry today consist of some 25 companies, 
employing in excess of 2,000 people and more than 160 individual 
farmers who rear broilers in their own facilities under 
contractual agreements. Further details are contained in Figure 
3. 

Figure 3. N.z. CHICKEN MEAT INDUSTRY -1991_ 

Estimated Capital Investment S170 million 

Number ot Employees 2000 

Number of Company Farms (BroilersIBreeders) 56 

Number of Contract Growers 167 

Number 01 Processing Plants 22 

Number of Hatcheries 16 

Tolal Number of Breeders 540,000 

Totel Broiler Production 45 million 

Average dressed weight of broilers 1.29 kg 

Tolal dressed welghl 58,050 lonnes 

AV(!rage value 8t wholesaleJk9 S4.10 

Total wholesale value $238 million /6 
Estimated Total value Retail $357 million 



6. 
Ownership structure 

The New Zealand poultry meat industry differs from other primary 
livestock industries in the country in that it is a basically 
vertically-integrated operation, that is, one operator owns and 
controls all production and marketing operations from the initial 
importation of breeding material (fertilised hatching eggs) 
through quarantine farms, primary breeding farms, hatcheries, 
breeding farms, hatcheries, broiler production, processing 
plants, product development and marketing, and also the feed mill 
and distribution. The major companies have total integration and 
others partial. 

The industry is also a closed domestic one with no importation 
permitted under existing quarantine regulations for any fresh or 
frozen poultry products, livestock and commercial eggs. Also 
currently, due to high internal feed costs - local grain in 
relation to USA and Australia - (Feed is around 50-60% of total 
cost of production), the industry is not a player in the 
international export markets. . 

90% of the industry is owned and controlled by four companies 
with approximately 20 smaller operators producing the remaining 
10%. The major player is Goodman Fielder Wattie who currently 
owns 100% of Tegel Poultry Company, Golden Coast Poultry 
Industries Ltd, Sandy Lodge Ltd, Tendabird Poultry Ltd, and 50% 
of Table Talk Chicken Ltd. Ingham Enterprises Ltd from Australia 
owns 100% of Harvey Farms pty Ltd. PH van den Brink Ltd owns the 
Chubby Chicken brand. The other 50% of Table Talk Chicken Ltd 
is owned by Poultrymens Cooperative Ltd. (Ingham's and PH van 
den Brink are both private family companies.) 

Production 

In New Zealand, in only 25 years, annual chicken meat consumption 
has increased from 1.0 kg to over 17.0 kg per capita. 

Figure 4. 

NEW ZEALAND MEAT CHICKEN CONSUMPTION 
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Source: Poultry Industry Assn NZ (Inc); 
NZ Dept Stats, Quarterly Production Survey 
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7. 

Consumption is extrapolated directly from the quarterly 
production statistics as the industry is a closed domestic market 
and there are very few stocks held in store. 

A bird can now be marketed in half the time compared with 20 
years ago. Where it took 3 kg of feed to produce 1 kg of chicken 
20 years ago, it now takes less than 1.9 kg. Breeder performance 
has also increased dramatically. 

Figure 5. 

Figure 6. 
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Figure 7. 

LIVESTOCK PERFORMANCE INFORMATION 
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The Market 

8. 

Retail sales for poultry meat in New Zealand are now in excess 
of $350 million per annum. The industry, in. addition, provides 
SUbstantial markets for other industries involved in supplying 
products and services, particularly in the areas of: 

* 

* 
* 
* 

feed, in the supply of wheat, barley, 
bone meal, to name but a few, 
packaging, 
energy, and 
local industries supplying trade 
electricians and plumbers. 

maize, peas, meat and 

services such as 

The industry is 99% value-added in New Zealand. Total feed 
consumed, including the egg industry, is estimated at 299,000 
tonnes with a value of $141 million. Grain purchases from NZ 
arable farmers is estimated around $40 million. 
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Figure 8. 

POULmv FEED CONSUMPnON 
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TOTAL 

APPROX TOTAL 
VALUE 

(ESnMATES ·1991) 

.liS. Sm. 150,000 tonnesl$S25 

O.Sm. 39,000 lonnes/S475 

2.2m. 100,000 tonnes/S.:IOO 
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298,750lcnnes 

$141 million 

Source: Poultry Industry Assn NZ (Inc) 
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i 

By the end of this year, New Zealanders are expected to be 
annually consuming 18 kg of chicken meat per capita and another 
2.0 kg of turkey and other poultry. 

When compared with the United states, which has a poultry 
consumption rate of 43.0 kg, Britain which has more than 30 kg, 
and Australia where consumption is currently 25.5 kg per capita, 
it can be seen that the poultry meat industry in New Zealand and 
particularly the chicken meat industry has considerable potential 
for future growth. The average American is now eating more 
chicken than beef for the first time since record-keeping began 
in 1900. Poultry is also the main meat consumed in the U.K. at 
the present time. 

This potential for future growth in the New Zealand market is 
clearly illustrated in the following graphs: 
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Figure 9. 

NZ CHICKEN CONSUMPTION 
MIMICS OVERSEAS TRENDS 

KG'S/CAPITA 
35r.--------------------------------------------. 

30 

25 

20 

15 

0---
70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 

YEARS 

--- Aust -a- NZ -"- USA 

Source: Poultry Industry Assn NZ (Inc) 

10. 

'Ibis illustrates that the New Zealand consumer is follCMIDg the same 
consumption patterns seen in similar overseas countries. It has been said 
that we are one 7-year cycle behind Australia and 2-3 behind the USA in 
chicken IOOat consumption. 
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Figure 10. 

INTERNATIONAL MEAT CHICKEN CONSUMPTION 
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11. 

'!his clearly illustrates New Zealand's present per capita consumption in 
relation to Australia and the USA and also the fresh/frozen product mix 
tren::ls. 

'!he follCMIDg two figures illustrate further poultry potential in the New 
Zealarrl market in the areas of turkey particularly, and duck consumption. We 
will probably see over the next 5 years rapid development in turkey production 
arrl turkey products similar to what was seen in chicken 10-15 years ago. 
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Figure 11. 
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13. 

Between 1975 arrl 1985 in New Zealarrl, chicken aJnst.m1ption has increased 117 
per cent, which red meat aJnsumption has fallen 26 per cent; pork has 
increased 19 per cent; fish has increased 87 per cent. alicken's share of 
the total marketplace has increased from 5.6 per cent in 1975 to 14.5 per cent 
in 1985, arrl around 18 per cent in 1990 - from 1986 to 1989 chicken 
aJnsumption increased by another massive 27%. 

The reduction seen in Figure 13 in 1990 is partly due to an adjusbnent due to 
stocks in store arrl partly due to an across-the-board reduction in aJnsumer 
sperrling due to the eaJnomic aJrrlitions prevailing. 

Figure 13. 

NZ BROILER CHICKEN PRODUCTION 

LASTS YEARS 

DRESSED 
YEAR BIRDS WEIGHT 

(lonnes) 

1986 37,709,000 46,027 

1987 38,925,000 47,777 

1988 42,146,000 52,835 

1989 45,583,000 58,732 

1990 43,469,000 55,379 

EST. 1991 45,500,000 

PRODUCTION CLOSELY REFLECTS 
CONSUMPTION 

Source: Poultry Industry Assn NZ (Inc) 
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14. 

Figures 14 arrl 15 further illustrate the changing consumer consumption 
patterns for meat products arrl their potential for poultJ:y production in New 
Zea1arrl. 

Figure 14. 

Figure 15. 
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'Ihere has also been a trend fram frozen to fresh chicken. In 1985 frozen 
chicken a=ted for 55 per cent of consumption arrl 45 per cent was fresh. 
It is expected that the fresh product will be 75 per cent of total consumption 
within 5 years. 

Figure 16. 

PRODUCT MIX TREND 
TOTAL MARKET 
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Source: Poultry Industry Assn (Inc); NZ Dept Stats Quarterly Prod. Survey 

A major factor in the growth of the irrlustry has been the advent of new 
products. In the 1960 IS IOC>St of the chicken meat was marketed as the whole 
bird, whereas today the consumer can purchase from an extensive ran::re of ruts 
arrl variety products. 'Ihere has been a continuous prcgrarnme of fresh and 
frozen product develcpnent arrl a number of further processed products have 
been launched on to the market in recent years offering convenience and 
labour-saving qualities, whilst also providing for the ever-increasing number 
of hea1th-conscious consumers. A far wider range of poultry products is 
available than that fourrl in the sheepmeat. beef or oork irrlustries. 

Appendix I - Product Range 

'Ibis range is illustrated in Appendix I. 
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16. 

One of the largest influencin;J factors on the chicken meat industry has been 
the fast food an:i takeaway business. Since the introduction of Kentucky Fried 
Chicken into New Zealan:i in the early 1970's, chicken has become increasin;Jly 
popular an:i many other fast food COncen1S - McD:>nald's, Wendy's, Homestead, 
Georgie Pie an:i Chicken Spot have become established with new outlets bein;J 
established all the time. Kentucky Fried Chicken this year annoill1Ced plans 
for outlet expansion in New Zealan:i over the next two years of an estimated 
value of $153 million. '!he overall ~ in chicken meat sales can be 
closely associated with the ~ of fast food outlets in New Zealan:i. 

Restaurants have also emphasised chicken on many of their menus. '!his market 
is likely to continue g:t'CMin;J due to our chan::Jin;J lifestyl~ where in many 
families both parents are workin;J an:i more New Zealan:iers are eatin;J a greater 
rn.nnber of meals away from home, together with the increasin;J demand from 
overseas visitors. 

Figure 17 illustrates the current market segment breakdCMllS of broiler chicken 
consumer outlets/consumption. 

Figure 17. 

MARKETING OF BROILER PRODUCTION (1990 ESTIMATE) 

PERCENTAGE OF TOTAL PRODUCTION 

DISTRIBunON FRESH FROZEN TOTAL 

Supermarkets 28". 34% 62% 

Retail Butchers 10% 3,". 13% 

& Specialty Pooltry 
ShOps 

Fast Food Industry 13% 4· .• 17% 

HOlels, Restaurants 5% 3% 6~\' 

and Inslltutlons 

TOTAL 56% 44~\' 100% 

'991 60% 40% 100% 

Source: Poultry Industry Assn NZ (Inc) 

SUccess has also been influenced somewhat by the introduction of the microwave 
oven into New Zealan:i. It is estimated that 60 per cent of households nCM own 
one. '!hey offer speed an:i convenience for reheatin;J many pre-cooked items as 
well as rapid cooking of the more traditional chicken products. 

Today's constnner wants products that can be quickly prepared an:i are willin;J, 
within reason, to pay more for convenience so as to experience the luxury of 
spending less time in the kitchen. 
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Greater health awareness may well be the most important reason for today's 
changin;J attitudes t:cMards food. In the 1960's nutrition was only associated 
with the health fanatics an:i earnest vegetarians. Today, market research 
shows that nutrition is considered a top priority for most consumers. 

'!he general public have become increasin;Jly aware of the link between good 
nutrition an:i health. '!he advice of most health professionals is for people 
to select wisely from the wide choice of foods available whilst recognisin;J 
differin;J personal requirements an:i food preferences. Chicken is a nutrition 
heavyweight. 

'!he industry will continue to Jl'ake improvements in the efficiency of 
processin;J an:i production an:i to target the changin;J food habits of today's 
constnner. It will continue to actively prorrote chicken as an economical an:i 
nutritious food, also emphasisin;J its versatility, convenience an:i ease-of­
preparation. Market grc;Mt:h will continue as the producers strive to meet the 
changin;J needs of COJ:JSl.lll'erS for convenience, variety an:i quality. 

In addition to this, the price relativities will continue to improve as our 
productivity an:i efficiency is further developed. In real terms (inflation 
adjusted) chicken is I1C7W half the price per kilcgrarn than what it was in 1972. 
'!his tren:l will continue an:i is clearly illustrated in Figures 18 an:i 19. 

Figure 18 is particularly interestin;J as it examines real price increases in 
chicken costs relative to the constnner price index an:i beef an:i pork an:i 
clearly illustrates that chicken will continue to make gains in price 
relativity with alternative meat proteins. '!his is reinforced when the per 
capita broiler chicken consumption in real retail prices over the period 1972-
1990 are examined. 

Figure 18. 
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Figure 19. 
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18. 

17.0 

1990 

The New Zealand chicken meat irrlustry is at a production level of 45.5 million 
today. 

In 10 years' tbne it =uld well be 70 million. 

August, 1991. 

APPENDIX I 

NZ FCULTRY llIDJSIY PRODJCr RANGE 
available to the NZ == - June 1988 

FRESH ro:JI.ITRY 

Whole birds 
" " - bulk vac/pac 

Pre-stuffed whole birds 
SJroke:i whole birds 
Breasts - bulk 
Drumsticks - bulk 
'lhighs - bulk 
W~.- bulk 
'lhigh quarter art: bulk 
2 piece art: bulk 
4 piece art: bulk 
6 piece art: bulk 
8 piece art: bulk 
9 piece art: bulk 
6 piece art: bulk vac/pack 
8 piece art: bulk vac/pack 
Half bird 
Special art: bulk 
Whole legs bulk 
OrlCken niJ:bles ca~ vac/pal< 
Whole legs bulk vac/pac 
9 piece art: bulk vac/pack 
Drumsticks - bulk vac/pac 
Breast ) - bulk vacjpac 
'lhighs ) 
Wfu;js ) 
Conbination Trays 
Trays breasts sml & large 
Trays d.nn!lsticks II 

Trays thighs " 
Trays wings II 

Trays dlicken nibbles 
9 piece art: vac/pac 
9 piece art: fresh 
Trays breast fillet 
Trays thighs, skin on 

tt .. fresh 
Tray terrlerloins 
Specific fillets 
Deboned ctricken 
Deboned breasts 
Ihlble breast fillets 
Deboned thighs 
Terrlerloins - bulk 
Orlcken supreme 
Skinless thighs 
Skinless breasts 
Skinless boneless breasts 

Size range 3-12 
" " 3-10 

Ran;Je of sizes 

" 



Chicken bites fresh 
vac/pac 

Breast fillet 
" "vac/pac 

Trays Tarrloori glazed 
Marinated portions 9 piece 

page 2 

" "" vac/pac 
satay 2 thighs 
satay 4 thighs 
satay 4 drum 
satay 6 drum 
satay 6 win:] 
Oriental leuon 2 thigh 

" 4 thigh 
" 4 drum 
" 6 drum 
" 6 win:] 

SWeet & sour 2 thigh 
" 4 thigh 

" 4 drum 
" 6 drum 
" 6 win:] 

Chinese Honey 2 thigh 
" 4 thigh 
It 4 drum 

" 6 drum 
" 6 win:] 

Whole i3atay chickens 
" Oriental lemon 
" Chinese honey 
" SWeet & sour 

CruniJed fillets 
Schnitzel 
O:ll:tion bleu 
Kiev 
El fuUo 1000 cut 
Chicken livers 
Gizzards 
Hearts 
Necks 00lk 
Feet 00lk 
~carcasses 
SUrrlries 
Il:Jnor stock breast meat 

.. sIGn 
Free Flow donors 
D:Jnor torsos 
Sioc>ked chicken portions 
Gou.t::ret SIlXlked chicken roll vac/pac 
Cooked chicken . roll 
Basted whole chicks 
Chicken Fin;Jers-crumbed chicken meat 
Chicken patties " 
Chicken Nuggets " 
Trays Marvlan::1 le= 

Chicken fat 
Chicken frames 
Chicken steaks-crumbed neat 

Page 3 

FroZEN FOOI.lIRY 

Whole chickens 
Celebration roast chickens 
Grarrl RJulets 
Prestuffed chicken 

.Festive pack 
Golden basted 
Whole caterin;J birds 
'I'riIrarei secords 
furtions - freeflow 
Dn!nGticks - freeflow 
'lhighs - freeflow 
NiJ:bles 
W:in;Js - freeflow 
Whole le:,r-; - 00lk 
Drumsticks - 00lk 
'lhighs - 00lk 
Half birds 

" marinated win:Js 
9 pieces pack 
Deboned chicken 
Deboned breasts 
Terrlerloins, 00lk 
Breast fillets 
Chicken bites 
Whole 'J.\trkeys 
catering turkey 
Chicken satay 
Malay chicken satay 
Whole turkey breast 
Deboned turkey breast 
Deboned turkey roast 
Plain turkey roast 
Deboned turkey roll 
stuffed turkey roast 
Boneless cooked bu::key roll 
'l\u:irey sun1ry 
D.lck:s whole 
Whole Sl10WWhite duck 
Boneless duck roast 
Chardonnay duck portions 

" ducklin;J roast 
Inck sun1ry 

Size ran;re 4-14 



Cordon bleu 
Kiev 
Schnitzel. 
Crumbed. fillet 
Roast dricken 
caroliner dricken roast 
arix dricken products 
Twin pack liver 
Gizzards 
Hearts 
Necks - l:clk 
Necks - skins 
Offal petfood 
Orick fat - fu:uc 
~carcass 
Export deboned carcass 
Roasti.ngfCMls 
~ fCMl thighs 

" "breast 
" "dn.tm. 

Deboned fCMl skin 
Deboned fCMl fat 
Deboned fCMl IOOat 
SJcin arrl fat 
Precooked dricken pieces 
CrtmiJed terrlers 
atlk breast schitznel 
Oricken fin:Jers 
CrtmiJed patties 
Caterin:} patties 
Orickmate l"II.lgJets 
N'lq:Jets - l:clk 
Oricken steaks 
Orickmate steaks 
Orickmate loaf 
Orick fin:Jers 
Orickmate c:roquett.es 
Fin:Jers - l:clk 
Orickmate art:lets 
Orickmate dlickloaf 
Ga.mnet SIIDked drick roll 
Cooked drick roll 
Snoked dricken whole 
Sioc>ked dricken portions 
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INTRODUCTION 

This paper is one of a project looking at the impact of embryology 

technologies (ET) on livestock production in New Zealand. The first stage 

of the project assessed the potential development of these technologies 

and described the likely commercial application of embryology 

technologies. This paper assesses the implications for serviCes, pastoral 

sector and up-take of ET given the introduction of ET technologies. 

From this point further work on likely take up rates can be analysed. It is 

intended that work continue on what ET will mean to the average dairy 

farm using a cost Benefit type approach. A simple model will be devised 

to gauge the effects of take up rates of ET on an average dairy farm. ET 

will also have an effect on processing and marketing of agricultural 

products. Forth~oming papers will explore these impacts on the agricultural 

industry. This paper represents a small slice of the economic evaluation 

being carried out on ET impacts on the New Zealand agricultural products. 

The ex ante nature of the project lends itself to the development of 

scenarios which will point towards the likely future impact of embryology 

techniques. Some idea of the likely scenarios of embryology technology's 

effects on the service sector can be gauged by the introduction and use of 

Artificial Insemination (AI). This paper relies heavily on AI comparisons. 

ET started in the 1960's in New Zealand, although it is still in its 

commercial infancy. Notable exceptions to this have been the large scale 

use of ET with goats in the mid to late 1980's and the use of ET by 

Sheepac and Lamb XL to import embryos. However use of ET is not yet 

as successful in achieving results as AI. The costs, success; rates and the 

numbers of embryos involved have meant that it is not yet commonly used 

on a large scale. 

We are assuming the likeilhood that within the next five to ten years, 

costs of ET technologies will decrease to the point where it will be a 

relatively attractive way of producing some desired characteristics in 

livestock. Having said this, some British, New Zealand and American firms 

have been offering embryo transfer services since the 1970·s. 

The major use of ET occurs in the United States where over 100,000 ET 

transfers have occurred. Over 90% of commercial transplants are 

performed on cattle with very little being done on other livestock. 

Research institutes also reflect this, with most work being done on cattle, 

however a few research projects are working on sheep, particularly in the 

United Kingdom and Ireland. Tax breaks have been used, particularly in 

the United States in the 1970's when ET was first being established. Since 

then tax breaks have been scaled down but are still significant. 

In Britain more than 8,000 ET transfers took place in 1988 with another 

2,000 exported. The large number of exported embryos points to the 

potential trade in premium quality product, trade that New Zealand will 

be well situated to take part in given the good reputation of New Zealand 

stock. International ET developments may mean that New Zealand will 

only keep abreast of the competition, particularly with dairy cattle. This 

will depend on the ability of the private sector and government to respond 

to developments in ET technology. 

I. THE SERVlCE SECTOR 

The purpose of this study is to explore the effects of ET on the various 

agricultural industries based around the livestock industry. The service 

industry is divided into two areas: 1) The reproductive services. Operated 

by veterinarians and support staff, commercial embryo transfer agencies 

and laboratory service organisations. 2) Other. This group can be broadly 

classified as any other agricultural service industry not involved in 

artificial livestock reproduction service. Some of the farm business 

included in the 'other' area includes transport, farm equipment, fertiliser 

production and slaughter houses. 

1.1 Reproductive Services 



To assess the extent of the effects of various ET technologies on the 

farm service sector, different scenarios based on the type of technologies 

available will be investigated. These scenarios are based on work done in 

the previous paper) which explored the types of ET techniques being 

researched and work done on AI. 

For each livestock type, a different structure will develop, although the 

same company may be involved in different livestock industries2• The dairy 

industry for example, where the Dairy Board is the monopoly buyer of 

export milk will be in a good position to dominate dairy ET development. 

Its extensive breeding and AI operations in the form of the wholly owned 

subsidiary, the Livestock Improvement Corporation has the market 

infrastructure already in place. Its huge data base resources allow the 

Livestock Improvement Corporation to track individual cows inside each 

herd. Added to this an extension service has been developed servicing the 

dairy farming community. An extensive AI operation offers bull semen to 

dairy farmers with the aim of increasing the rate of genetic gain. 

1.11 Livestock Improvement Corporation 

The LlC, a wholly owned subsidiary of the NZ Dairy Board has 

responsibility for the Board's farm production activities. SpeCifically it 

concentrates its activities in the areas of herd testing, artificial 

insemination, research and extension. 

The herd testing involves 'measuring and recording the quantity and quality 

of milk produced by each cow in the herd at regular intervals during 

lactation'3. The herd testing service offered to farmers gives information 

on individual cows' milk, milkfat and protein yields plus milk fat and 

protein percentages. A produc'tion index is also, calculated combining date 

I. The Commercialisation of Developments in Embryology Technology for 
Livestock, A E Bollard. NZIER Working Paper '90/15. 

2. An example of this is the New Zealand Dairy Board's ownership of 
Lamb XL. 

3. MAF Policy Seminar, Herd Testing and Genetic Improvement i'n the 
New Zealand Dairy Herd, Can it be Deregulated? 

of calving, age and stage of lactation and ancestry data. The more 

frequently herd testing is done by a farmer the more reliable the 

estimates of absolute lactation yields. This allows farmers with the support 

of the LlC data base to monitor performances of individual cows within a 

herd to show which are producing and which need to be culled. 

Through a statutory license the LlC has a monopoly over all herd testing 

in New Zealand. This is now being challenged by two companies who want 

to set up rival herd testing services. They are the Hamilton based 

consultancy firm, Findlay & Co and the Queensland Department of Primary 

Industries agency, Wacol Herd Recording Services. Their applications have 

been refused by the Dairy Board for this year. 

At the heart of the herd testing system is the data base. The maintenance 

of the data base is key to a high rate of genetic improvement in the 

national herd. The herd testing data is collected by the LlC for 

comparison and evaluation of bulls and cows under the insemination service 

they offer. The Dairy Board Act forbids ' ... herd testing, except by a 

farmer within his own herd, or by an organisation licensed to do so by the 

Dairy Board.'~. If the data base and evaluation functions were separated 

out from the LIC into an independent body competition could exist without 

damaging the national herd recording system. So far the LlC has refused 

to detach these functions claiming that their operations are inter-linked 

and cannot be separated out. 

T'wo artificial insemination services are offered by the Lie. 'Premier Sires' 

provides semen from the LIC's top bulls while 'Nominated Services' allows 

the farmer to pick individual bulls. Some competition exists with the LlC 

where far!llers import embryos from the United States and Canada. Given 

the size of LlC operation, the imported embryo business is small, leaving 

the LlC with a large degree of monopoly power. As well as utilising New 

Zealand semen the LlC is importing semen and recently embryos from 

North America. 

4. ibid pI. 



The importing and exporting of embryos is governed by the requirements 

of the importing nation. The importing country sets down the criteria for 

collection and storage of embryos and semen. Embryo import quarantine 

restrictions in New Zealand differ from species to species and country of 

origin. Recently embryos have been imported from Israeli (sheep) and 

Zimbabwe (goats). In both cases the embryos have been Implanted in local 

donor animals on Somes Island. After birth they are kept in a primary 

quarantine state for sixty days and checked for diseases such as foot and 

mouth. The animals are then transferred to secondary quarantine on the 

importers farm under MAF supervision. The fully grown sheep (imported as 

an embryo) is then slaughtered after 3!-5 years and its offspring are 

released from quarantine. 

AI research undertaken by the L1C focuses primarily on dairy cattle 

breeding, sire selection and herd wastage. Some publicly funded work 

through the universities and MAF does occur. in this area but it is not as 

focused on dairy cattle as L1C research. Extension work in the form of a 

consulting officer service is provided covering the North and South Islands. 

Some private sector and MAFTech consultants operate in competition with 

the L1C using AI and ET techniques, however, as with research, their 

services are not strictly related to dairy farming. 

The specialist nature of the L1C in the dairy industry gives the Dairy 

Board great advantage over any new entrant into the dairy rearing, 

research and extension activities. Their decision to enter the ET market 

will influence the development of ET in New Zealand. 

The ET industry in dairy could take the form of either a single dominant 

operator (L1C) with a number of small companies exploiting other niches in 

the industry, eg some dairy farmers have· formed companies to bring in 

exotic beef cattle such as Belgium Blues to cross with dairy cattle. 

Alternatively, the L1C may chose to stay with the existing technology (All, 

leaving rooin for other companies to develop the ET market. Those 

companies would not only compete against each other but compete against 

an established company using existing technology. 

Taking this scenario, smaller companies would operate close to major 

dairying areas. Both New Zealand and imported embryos would be used. 

The large dominant player (Lie) would use its existing extension and AI 

networks adding embryos to the service already provided. Embryos would 

be brought from the laboratories and inserted on the farm with the help 

of a veterinarian or technician. On a small scale, examples of this already 

exist in New Zealand. Individual farmers and companies are importing 

embryos directly from Canada and the United States in competition with 

the AI services offered by the Livestock Improvement Corporation. 

Room is available for other companies to enter the market if they can 

secure premium quality dairy or beef embryos and the delivery means to 

farmers. Companies such as Premier Genetics and Wrightsons Breeding 

Services are offering limited ET services and will be in a position to 

compete with the LIe. These limited services include implantation of 

embryos rather than laboratory services however, these services are 

offered in North America and Europe. One limitation to competition is the 

need for companies to have herd testing data from the L1C so that they 

can measure performance of livestock bred through ET. Companies wanting 

performance data will have to negotiate with the L1C to obtain herd 

testing information. 

Despite this, the L1C could act as a major barrier to entry for companies 

try to break into the embryo transfer business. The dominance of the L1C 

could also act as a disincentive to enter the ET market. As the most 

efficient user of a competing technology (ie All, the L1C may be reluctant 

to forgo the investment made in AI in order to switch to ET. An 

entrenched technology such as AI, with large investments in land, labour 

and capital may hinder development of ET because of the market power 

of the Dairy Board in the dairy industry. Other barriers to entry include 

"he hire of specialised personal and equipment. ET success depends upon 

highly specialised labour and capital, attracting the right people will 

re.quire high labour. cost per person and expensive one off capital 

equipment purchase. 



Having said that, ET and AI are complementary to some degree. Table I 

shows how similar in terms of equipment, personal and types of service 

offered the two techniques are. Table 1 also highlights the advantage that 

the LlC has over competitors. It is already engaged in Al activities, they 

can be assumed as sunk costs for the LlC. The switch to ET or the use of 

ET in tandem with Al will involve minimum cost to the LlC in terms of 

experience and facilties needed to carry out an ET business. 

Table I 

ET & AI Comparison 

Technicians 

Lab Services 

Animal Stock 

Herd Test Data 

Service 

Degree of Stock 

Management 

x Needed for that technique. 

xx Used to a greater degree. 

AI 

x 

x 

Bulls 

x 

semen 

x 

ET 

x 

xx 

x 

embryos 

xx 

*No on farm livestock is required to produce embryos. They can be 

purchased from other sources. 

The ability of the LIC to branch out into the ET business because of its 

extensive practical knowledge of Al is a major advantage. This economy of 

scope considerably reduces the set up costs associated with entering a new 

industry. Rival firms, in effect, are faced with setting up a new industry 

then competing: against a firm who is entrenched in the industry. This is 

particularly important in the ET industry because of the nature of the 

business. Specialised personal and equipment is required and systems need 

to be put into practice to translate scientific method into a commercial 

framework. This is a notoriously difficult process for companies to achieve 

and also make profits. The high turnover in companies involved in ET in 

New Zealand and overseas to date illustrates the risk involved for 

companies entering this field. 

Given this, a second scenario can be constructed where small companies 

compete against another technology (AI) as well as other companies 

performing ET transfers. These companies would have more room to 

expand and develop niches in the embryo trade. A 'freer' market would 

exist for embryos locally and from overseas. 

To achieve economies of scale laboratories would not only handle dairy 

cattle but other types of animals such as sheep, goats and deer. It is 

conceivable that a laboratory would service one particular area, servicing 

a number of companies competing against each other in the embryo 
business. 

Demand for embryos would be uneven, and coupled with this the success 

rates depend largely on the skill of the operator, stock management 

programmes instituted plus high set up costs, therefore a new entrant 

would face substantial risk. Entrepreneurs would diversify the types of 

embryos stock in order to reduce the risk involved by specialising in one 

livestock type. A limiting factor to expansion of these firms would be the 

efficiency of AI conducted by the Lie. 

As with AI the major customers would be stud breeders (for all livestock 

types) concentrating on quality stock in order to on-sell to commercial 

farmers. Specialist knowledge on pre-mating activity, insemination skills 

and stock knowledge will give the stud breeder higher success rates than 

than commercial farmers looking to use embryo technologies infrequently. 

As already suggested in previous works AI and embryo technologies are 

substitutes and will be use in tandem. The proliferation of techniques 

makes the precise commercial linkage between the to technologies unclear. 

It must be remembered that one technology (AI) is an established well 

5. The Commercialisation of Developments in Embryology Technology for 
Livestock. See figure I, The Taxonomy of Embryo Technologies, for more 
detail. 



proven, cost effective and widely accepted by users, while ET is not. 

Further complicating this is that for different animal type different 

methods are used to insert embryos lie surgical ~nd non surgicail, 

therefore costs vary widely over animal type. 

The structure of the sheep breeding industry is radically different from 

the dairy industry. Unlike the dairy industry the sheepmeat and wool 

industries do not have total control over the export product. Farmers 

selling wool pay the Wool Board a levy for promotion and extension 

services (and until recently for a price stabilisation scheme). The wool is 

then auctioned to buyers at various Wool Board facilities. Sheepmeat Is 

sold by farmers to competing freezing works companies. 

Commercial farmers buy replacement stock from stud farmers, whose 

major role is to sell sufficient quality breeding stock. Most use of AI in 

the sheep breeding industry is undertaken by stud farmers to produced 

superior stock. The demand for AI is steady and does not reflect market 

fluctuations of wool or meat prices. However, Al and ET become very 

useful to a farmer when SUdden upward swing in prices occurs ego in 

1987/88 when fine wool prices were soaring, AI in fine wool Merino sheep 

increased dramatically, primarily to quickly increase numbers of Merino 

sheep. Prior to this only stud flocks were inseminated, but with the price 

rises commercial farmers entered the market. It is interesting to note that 

not only Merino ewes were used as donors. Corriedales and Perendale ewes 

were used as surrogate donors for Merino stock. 

The development of ET could produce two potential advantages over Al 

with the use of surrogate mothers. Firstly, the surrogate could be a better 

mother and secondly the natural mother may be too valuable to be 

allowed to go through the risks of carrying and giving birth. It is 

conceivable that different ewes/dairy cows have different roles to play in 

the breeding process.' Ewes/dairy cows with desired characteristics and 

therefore more valuable could provide oocytes. Other ewes/dairy cows 

which are less valuable commercially could be used as sheep/cattle donors. 

Less risk is assoc;iated with the more valued animals if they are used only 

as providers of oocytes, while other less valuable animals can be utilised 

to carry and give birth. 

In order to track superior offspring, a considerable amount of datil 

processing capability is necessary. The Ministry of Agriculture and 

Fisheries has provided a tracking service for selected breeders for sheep 

(sheep Ian) and beef (beefplan) up till the beginning of 1991. Identification 

of superior animals remains a problem. Unlike the dairy industry, no 

centralised body tracks flocks or herds in New Zealand. 

Costs for Al in sheep vary sharply, depending on the method used and 

whether or not individual farmers do it themselves (DIY in Table 2). Table 

2 draws attention to the type of costs associated with AI use in the 

sheep breeding industry. With the cost of natural mating for an average 

Romney ram at $350 (which would last 3 years), AI compares favorably. 

The more expensive Al techniques involve surgery (Intra-uterine method) 

and on average record higher conception rates while the do-it-yourself non 

surgical method (Cervical) costs less with a corrosponding drop in the 

conception rate. 

ET's introduction to the sheep industry is not as clear cut as the dairy 

industry. More firms have the ability to enter and exit the industry 

because it is not dominated by one single firm. For example when the 

exotic breeds were bought into New Zealand, the companies involved were 

Lamb XL (owned by the Dairy Board) and Sheepac (a joint venture 

between farmers and MAF). The domination of the Dairy Board through 

the LlC in the dairy industry has allowed the build up of experience in 

artificial insemination and related techniques which would give the LlC an 

advantage over competitors in terms of cost, expertise and ability to 

organise an embryo business. 

The use of ET in the sheep industry might be divided into parts. A) The 

sheep-breeders who are looking for a one step increase in genetic gain. 

This improvement will be passed on to commercial farmers in the form of 
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higher value stock. B) Commercial farmers looking to increase the numbers 

of a particular breed of animal. Embryo collection and cultivation centers 

could be established close to Freezing Works for easy collection of fresh 

embryos. Embryos sourced overseas could also be used. Inserting embryos 

will be done on-farm with either a veterinarian or technician. It is 

possible that freezing works will backward integrate to ensure quality 

supplies of meat (see section on the processing industry). Like the dairy 

industry, companies wiII be able to exploit particular market niches. 

The development of embryo transplant techniques for goats began in New 

Zealand during the 1976-86 period on a Lands and Survey block near 

Paihia. Goats are very easy and successful transplant subjects. Numbers of 

goats increased substantially during the 1985-88 period when large 

share-market based companies saw opportunities in goat farming. Most. of 

these companies have now gone out of business since the stockmarket 

crash in 1987. The importation of South African Angora and Zimbabwean 

Boer embryos has resulted in three programmes which are currently under 

quarantine restrictions. Little research and development is occurring on 

goats at present. 

In the past decade total goat numbers increased from 43,000 to a peak of 

1.3 million in 1988. AI was used extensively to increase the numbers and 

quality of goats in a short space of time. The rapid increase in goat 

numbers was motivated by the expected high return on goat fibre in the 

medium term. The development of Cashgora, a new natural fibre was 

spurred on by Al use. Cashgora is obtained by crossing Angora with feral 

goats. Feral goats made up the bulk of the New Zealand goat population 

before 1985 . 

As world prices increased because of shortages, goats were seen as a high 

value animals and a number of companies set up to surgically remove 

embryos and insert them in donors. Skilled technicians usually a 

veterinarian are used to perform these operations. However, as the value 

of the goats has declined (because of an increase in world supply) very 

little Al has been performed in the late 1980s and early 1990s. 



The first deer embryo transplants occurred in Red deer in 1987. There are 

now three companies which routinely conduct transfer 011 Red and Wapiti 

deer breeds. Some frozen embryos have been exported and a few, 

particularly elk embryos have been imported. Currently research and 

development is aimed at understanding hormonal changes around 

superovulation. Al in the deer industry is more expensive relative to the 

dairy, beef and sheep industries. Costs can range from $100 to $450 per 

straw of semen. The reason for the expense is that all AI is done using 

surgical processes (intra-uterine) and drugs are needed to synchronise 

breeding cycles. 

1.2 Other Services. 

The introduction of different types of animals to meet different market 

demand could mean either a more diverse flock on each farm or increased 

specialisation in breeding types. 

On or off dairy farms, we may find that more beef cattle are raised as 

dairy/beef crosses are added to herds. Increases in feed requirements and 

separation of beef cattle from dairy cattle will occur. The quality of 

management of stock in an ET programme is vital to its success. The 

pre-insemination process has to be synchronised, increasing monitoring and 

stock management skills needed. Increased training of farm managers in 

this process may be a result of the more extensive use of ET. 

Farmers have to make decisions as to the type of stock they supply meat 

works. Two options present themselves: Firstly, the development of smaller 

'runs' of different types of stock. This allows greater interchange between 

less profitable and more lucrative breeds, depending on market demand. 

For example, with the liberalisation of the Japanese market beef exporters 

may find that certain breeds of beef are more lucrative than others, a 

higher premium may be put on those animals. This could also apply to 

sheep breeding', if pricf'~~ of sheepmeat and wool diverge or a particular 

breed of sheep commands higher returns. 

With diverse varieties of animals, different types of farm equipment, 

transport and veterinary care are needed. To some extent this already 

happens with sheep, deer, goats and cattle being run on the same farm. 

ET allows for a rapid transfer between different animal types or different 

breeds of the same animal type. 

Secondly, a farmer could chose to concentrate on larger numbers of one 

or two breeds, reducing overheads by standardising equipment. ET and the 

use of cloning could be useful to breed-up large numbers of 'standardised' 

stock quickly. The emphasis on response time is important. Farmers are 

given through the use of ET a quicker lead time into producing more 

lucrative animals. 

Thirdly, ET may only be used to speed up genetic gain. In this way, ET 

will be used supplement traditional farming practices. 

The use of ET could mean the speeding up of the commodity cycles if the 

world's farmers are also reacting in the same way, with last years 

'designer carcass' not in demand this year. Both options offer incremental 

gains compared with other advantages that ET will bring ie increases in 

genetic gain and multiplication of desired characteristics over livestock 

populations. 

Genetic gain through ET could also have 'spin-off' cOSt cutting 

implications for farmers in the service sector area, although the actual 

gains to the farmer are very difficult to judge. As animals are breed for 

disease resistances, a major limiting factor to productivity, a decrease in 

the amount of veterinary care may occur freeing up expenditure for other 

productive uses eg NZ suffers from the debilitating disease facial eczema 

estimated to cost sheep and beef farmers over $500 million annually6 in 

lost production. Facial eczema causes causes liver damage leading to stock 

losses, lower wool production, lower weight, lower lambing percentages and 

increased susceptibility to other diseases. ET along with better stock 

management may benefit farmers by breeding animals which are less likely 

to contract the disease. 

6. Dominion 29. J.9J. 



Other desirable characteristics such as increased growth rates, higher 

productivity (which lower overheads), more efficient conversion of feed 

into protein and leaner meat may also be sped-up under ET. In a new 

twist, has been concern expressed by 'some scientist that methan~ output 

from cows is contributing to global warming. With the Increased efficiency 

of animals through ET this could be reduced. 

2. PASTORAL INDUSTRY 

AI experience shows that good stock management plays an important part 

in successful mating. This will become an increasingly important part when 

ET technologies are introduced. Large gains, using Et can be made using 

'pre-mating management'. This entails selection of animals and· the ability 

to manage animal types through the whole mating programme. The whole 

process could take 2 or 3 months, using synchronising drugs and skilled 

management expertise. A high level of management expertise is required 

for successful use of ET techniques. 

Over the next 2-5 years some freezing works companies are considering 

paying by yield. This could well be an improvement on the grading system 

in operation at the present time', particularly as firms look to add value 

by further processing meat and other agricultural products. The grading 

system establishes a GR measure. It is measured by the total depth over 

the 12th rib at a point llcm from the midline of the carcase. Criticism 

has been leveled at this system because it does not recognise good 

conformation eg the amount of lean eye muscle which is a feature of 

some exotic sheep. ET (and cloning) could help standardise animals 

slaughtered increasing automation and throughput in slaughtering facilities. 

7. Lamb carcasses are divided into seven diferent grades depending on fat 
content. These in turn are grouped according to weight. The fat classes 
are: A (almost none), Y (light fat), P (meduim fat), T (heavy fatl, f 
(excess fat), C (incomplete or damaged) and M (outside other categories), 
A, Y and P are export quality while T ,f ,C and M are exportable in as 
processed cuts or bulk-packed meat. 

If. this can occur (and the technical difficulties are large) then companies 

will be able to identify particularly types of animals more closely with 

the.ir requirements for. marketing purposes. Farmers with consistently high 

value products will be rewarded for producing quality stock because 

individual farmers stock could be traced through to the boning room. As 

farmers see the rewards, through prices, for desired types of stock they 

could turn towards ET as a way of rapidly increasing the desired 

characteristic in their stock. 

Before farmers decide to use ET, a clear profit margin has to be visible. 

Given that farmers are conservative investors, ET may take time to gain 

acceptance in the farming community. As an example the introduction of 

new sheep breeds has seen a marked reluctance by 'some, especially in the 

breeding industry to recognise their value. ET could face similar 

acceptance problems from breeders because of its ability to breed up new 

types of animals quickly. 

It is difficult to know the effect on rural land values that ET will have. 

If for example higher value animals are bred up (on well maintained 

properties) and the products were sold at a premium, then it would be 

naturally assumed that land values would rise. Land substitution could also 

occur, where land was moved into other types of production because land 

was needed to produce the same output. However, if the use of ET only 

allowed New Zealand to keep pace with competing products on the 

international market then gains to New Zealand pastoral sector would be 

negligible, consequently land values will be relatively static. 

How ET evolves, will have an effect on the structure of each industry in 

the pastoral sector. The systems in the dairy 'products' industry are 

already in place with the wide use of AI. However, in the sheep industry 

ET is more likely to be used in the breeding industry rather than by 

commercial farmers. Commercial farmers are likely to rely on the 

breeding industry to increase genetic gain. The reputation of breeders, 

experience wir.h artificial breeding and selective breeding programmes give 

existing sheep breeders a competitive edge over competition or potential 

new entrants in the breeding industry. This has been the experience with 

the use of A I. 



In the deer and goat industries, the use of AI has been driven by market 

prices and scarcity of quality embryos. When goat and deer prices were 

high, farmers arid commercial companies were keen to Increase the 

numbers of animals on their farms. AI was' used to do this quickly in 

order to breed as many high quality animals as possible to take advantage 

of the prevailing high prices. The high prices for deer and goats were able 

to sustain the cost of AI operations. When prices decreased the cost of AI 

did not warrant its use on a latge scale. 

ET will develop more animal intensive farming .. That is, the value of the. 

animal stock on the farm will increase with the use of ET techniques. In 

the case of specialisation, concentration on genetic gain could bring. this 

change about. The higher the genetic value of the stock, the higher the 

prices these stock can command .. The diversification option allows farmers 

to multiply up high value animals through ET. The effects of this a hard 

to quantify but increased specialisation will generate demand for more 

specialised (and more expensive) equipment. Increased knowledge of 

veterinary care and more careful stock management practices wiII be 

integral part of managing animals in an ET programme. 

With more diversification of animals farmed, different types of equipment 

are required on farms. On a practical level this would work in the 

following way: If a dairy farmer breeds replacements from embryos by 

taking them from the top five or ten cows from his/her herd, the farmer 

would only need roughly 50% of the current herd to breed the necessary 

replacement heifers. (If the sex of the animal was known the figure would 

be less than 50%). Given that prices are favorable, remaining heifers could 

then have twin pure beef embryos. (from on farm or off farm sources) 

implanted for beef production.s The implication is that instead of dealing 

solely with dairy cattle, beef cattle will also be used on the farm or sold 

as bobby calves are now. ET improves the efficiency of the herd, creating 

more opportunities for farmers to increase profits within the limited 

labour, land and capital that they can utilise. 

8. Example taken from the New Zealand Farmer 13.2.91 

Farmers have already purchased the necessary capital stock in order to 

farm. This basic capital is already a sunk cost to the farmer. Only minor 

changes (relative to the amount of money invested in a property) are 

needed to farm different animal types. ET allows more flexibility at the 

farm level by speeding up the breeding of different animal types. 

Fal'mers can move from one breed to another depending on the profits 

that each breed contributes to farm revenue. The return on Investment for 

producing a product in high demand could be high, although producing a 

"designer carcass" could be a risky business. One farmer who has imported 

embryos estimates that he has used only 50% of the total embryos that he 

has imported.9 This serves to underline the changing nature of importing 

embryos. 

3. UPTAKE OF ET 

The rate and magnitude of ET uptake will depend largely on farmer 

perception and cost. Issues such as technical {dis}advantages, likely 

government incentives and financing issues are also important in farmers 

decision criteria. 

Incentives to take up ET will depend upon the type of structure an 

industry faces. Initial R&D work is being undertaken by government with 

some private sector interest. Once packages have been developed by the 

private sector, incentives for farmer uptake will depend upon how 

innovative a particular sector is and how quickly farmers see gains 

impacting on farm budgets. 

In economic theorylO the process of diffusion of technical advance or 

innovation is governed to a large degree by application of comparative 

advantage ie. 

9. 1'<ew Zealand Dairy Farmer June 1986. 

10. For the purposes of this discussion it is assumed that a new product 
or new technique is described as a new innovation. 



"An innovation is first adopted by skill and experimenting entrepreneurs 

and then 'diffuses' down the skills scale." 11 

Furthermore the theory dictates that: 

"If the innovation affects supply substantially, prices may decline, profits 

eliminated, and early, skilled producers may exit from the affected line of 

production. ... The theory implies that technology change is aHected by 

the distribution as well as by the average level of skills."12 

A large volume of research on diffusion theory was conducted during the 

1960s. Rogers and Shoemaker (1971) summarise the major advances in 

diffusion theory emphasising the interaction of communication and 

innovation. 

Adaption of diffusion theory in agriculture has paralleled other examples 

of innovation literature. Vernon and Hufbauer (1966) put forward the most 

robust evidence of the effect of comparative advantage for the product 

cycle in trade theory described above. Kislev and Shchori-Bachrach (1973) 

acknowledge the role of accumulated experience and knowledge in 

increasing output, developing a model of the innovation cycle and 

illustrating this in an agricultural example. 

Stefanou (I987) examines the relationship between technical change, 

uncertainty and investment concluding that the cost of adjusting the 

capital stock influences the rate of change of investment. 

In a paper by Funk and Shaw (1990), Canadian farmers are segmented in 

terms of response time to innovation. After surveying 812 Canadian 

farmers, four segments were identified. The segments are defined as 'pole 

positioners', who represented 10% of the sample. These farmers were the 

best managers and generally the first to try new products. The 'cautious 

tailgaters' represented 30% of farmers, these farmers were similar to the 

II. Kislev Y & Shchori-Bachrach N. "The Process of an Innovation Cycle". 
American Journal of Agricultural Economics, Feb 1973 p28. 

12. ibid p28. 

'pole positioners' but were more cautious. The third group 'the pack' were 

strongly independent somewhat conservative and tended to be older and 

have more formal education than other groups. Of the sample 40% fell 

into this category. The 'tailenders' who represented 20% of respondents 

were poor managers and generally the last to try new products. They 

tended to be young farmers who were living on smaller farms with low 

levels of education. 

3.1 Application of AI 

AI provides an indication of how ET could increase over the next five to 

fifteen years. From its first commerical use in 1941 use of AI grew 

rapidly (see Table 3). 

The use of AI through the 1949-62 period was constrained by the limited 

number of merit sires of the required standard. Commercial development 

was organised by herd improvement associations (forerunner to the LIC) 

and veterinary clubs. 

Figure I shows the growth AI use through 1949/62 period. After 1962 AI 

use increased at a decreasing rate into the 1970's and 1980's. The gradual 

move through the development phase as early adopters take up the 

innovation is followed by the bulk of farmers with a decline as the 

technology reaches maturity. 

3.2 ET Application 

As the theory dictates, the dairy industry appears to be the most well 

coordinated to take advantage of ET developments. The LIC, as a 

monopoly is in the best position to offer farmers practical knowledge, 

surety of costs and guarantees of quality and success. The Dairy Board 

through the Livestock Improvement Corporation could disseminate 

information on genetic gain, advantages of different breeding 

characteristics and adVice on stock management using current information, 

technicians and laboratory networks. However, the dominance of the LIC 

has not stopped informed farmers buying embryos directly from the United 

States and Canada to supplement their own herds. 



Table 3 

Development of AI Commercial Operations 

Year No. of AI Pedigree % of all 

Associations· Cows Dairy cows 

Operating Inseminated 

(OOO's) 

1949 2 0.3 0.1 

1950 2 1.2 0.1 

1951 4 1.6 0.3 

1952 5 2.2 2.2 

1953 5 3.1 3.1 

1954 8 3.3 3.3 

1955 9 4.1 4.1 

1956 9 4.7 4.7 

1957 9 5.3 5.3 

1958 9 5.9 5.9 

1959 9 7.5 7.5 

1960 9 8.5 8.5 

1961 9 10.2 10.2 

1962 9 14.0 14.0 

* AI Associations were the forerunners to the LlC, operating in the same 

manner on a regional scale. 

Source: Herd Improvement in New Zealand up to 1962. 

Uptake of ET in sheep will impact first on the stud breeders. This is 

because breeders could obtain a one-off increase in genetic gain more 

quickly than they otherwise would have and are experienced in artificial 

breeding management. Farmers in stud breeding have more experience 
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with artificial breeding techniques and are more inclined to make decisions 

to use artificial breeding techniques. ET offers a vehicle for stud breeders 

to produce high quality stock quickly in order to match the market 

demand. 

For commercial farmers, the price signals received from the freezing 

companies and wool buyers will have to show significant premiums before 

they will enter the ET market. Commercial farmers are more likely to use 

existing channels through stud breeders, however, If stud breeders Ignore 

price signals from processors and keep producing traditional breeds 

commercial farmers will bypass them and deal directly with those 

companies offering ET services. 

Up take if ET in the deer and goat industries will depend on prices of 

goat hair, goat meat, velvet, and venison. At present little work is being 

done in this area because of the depressed prices. It is expected that the 

companies already performing ET transfers on sheep and cattle will also 

be involved in goat and deer transfers. 

The, take up of ET will depend on a the strength of push and pull 

factors. Pull factors include: Background environmental issues also make 

ET an attractive as a technology. It is noted' that some animals are more 

resistant to disease than others. If the desired characteristic can be spread 

over larger animal populations significant gains in productivity could be 

obtained. ET may also help by speeding up development of ani~als more 

suitable to the New Zealand environment and matching this up to 

customer needs. 

Push factors, such as the risks involved depend' upon the reliability of the 

techniques, skill of the individual performing the tasks, facilities, tradition, 

perceived risk and price. The structure of the industry also has some 

bearing on take-up rates. In the dairy industry these risks' ,could be 

minimised because farmers maybe able to formalised procedures and advice 

from the LlC (as already occurs with Ail. In comparison with the sheep, 

beef, goat and deer industries these structural links do not exist. To some 

extent this means farmers are on their own with little backing from any 

organisation. farmers in these industries are, therefore, less likely to 

embrace ET than in the dairy industry because they do not have sufficient 

knowledge or back up. Mistakes made in buying embryos that do not have 

the right characteristics could set development plans for individual farmers 

back years. 

In the final analysis it will be the price of ET weighed up against 

competing technologies and perceived gains and risk to individual farmers 

which will be of importance. If farms see that a competitive advantage 

can be gained from the introduction of ET and related technologies then 

this will nullify resistance to its acceptance. 

Conclusions and Further Development 

This paper represents work in progress and is by no means the final word 

on embryology development. What we are attempting here is a very early 

assessment of a still-developing technology; this is comparable to trying to 

assess the impact of microelectronics in industry in the 1960s. 

ET will have a major effect on the New Zealand livestock industry given 

the assumption that costs for ET will in the next five to ten years 

decrease to the point where they are comparable with competing 

technologies such as AI. The effect of ET will depend to a large extent 

on the attitudes of agricultural organisations (and industries) and whether 

or not they embrace the ET technology available. The characteristics of 

an agricult\lral industry such as the degree of vertical integration, how 

extensively data ~n breeding records have been maintained and diffusion 

rates all have a bearing on the impact of ET technology. 

Work is continuing on economic influence of ET with the likely take up 

rates, processing and marketing of ET products. Building on this work the 

next stage will incorporate more "blue sky',' technologies such as sexing, 

cloning, gene mapping and genetic manipulation techniques. 
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1. Introduction 

Since the 1974-75 season the New Zealand Wool Board has administered a Minimum Price Fund 

from which it has supplemented payments to wool growers through the Minimum Price Scheme. 

Amid considerable controversy the Board suspended the Minimum Price Scheme on 12 February 

1991 in the face of a sudden fall in world wool prices and the decision of the Australian Wool 

Corporation (A WC) to discontinue its own price support activities. The Minimum Price Scheme 

set minimum prices for all wool types at the start of each season. If a grower's wool sold for less 

than the published minimum price the Wool Board paid the grower the difference. The Board's 

moves meant New Zealand wool growers lost a significant product price support "insurance 

policy". As expected, wool prices have been far more volatile since the Board's decision to 

discontinue market intervention at auction. However, the massive slump in wool prices predicted 

at the time of the policy's removal has not eventuated. 

1.1 Background to the scheme and its suspension 

The Minimum Price Scheme has operated in concert with the Wool Boards's Market Support or 

price smoothing scheme. When the Board suspended the Minimum Price Scheme it also decided 

to discontinue the Market Support' Scheme. The Market Support Scheme involved the Wool 

Board setting an unpublished Market Support price for all types of wool. If the Board judged 

current auction prices to be below those prices it would bid on, and often purchase the wool 

offered. The two schemes were complementary as by increasing the price level at which the 

Board bid, and perhaps bought the offered wool, then the level of supplementation required to 

be paid from the Minimum Price Fund was reduced. Likewise, reduced intervention resulted in 

increased supplementation. During the 1989-90 season the Board bid on 67 per cent of the wool 

offered and bought 38 per cent of the offering. The purchases amounted to 512,150 bales costing 

$429 million. This compared with the II per cent of the offering bought by the Board in the 

1988-89 season. 

Up to mid-February 1991 the Wool Board had spent $129 million on market intervention and 

$107 million on price supplementation. Wool prices had fallen sharply from their 1990-91 

average of 615 cents per kilogram clean to 395 cents just prior to suspension of the Minimum 

Price Scheme. The decline in prices reflected both an increase in the world supply of wool and 

a sudden reduction in world wool demand. Most of the increase in world supply was due to 

increased production by Australian wool growers. From 1983 to 1990 Australian wool production 
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increased by 55 per cent to around 1,047 million kilograms and stocks rose to 4.7 million bales, 

or around 80 per cent of the 1990 season's production. The impact of such a large increase in 

production on world prices is emphasised by the fact that Australia accounts for approximately 

37% of total wool production and just over half of the world wool trade. Additionally, political 

and economic problems in China and the Soviet Union (USSR) saw a significant reduction in 

demand. Demand for wool by the USSR was severely curtailed by a shortage of hard currency. 

In fact the New Zealand Wool Exporters Council suspended shipments to the USSR in 1990 after 

it had defaulted on a debt of $38 million. 

In many ways the A WC's decision to suspend its Reserve Price (also known as the floor price) 

Scheme on II February appears to have been the final blow for the New Zealand Wool Board's 

Minimum Price Scheme. The floor price was an inflexible price below which the A WC was 

obliged to buy the growers' wool at auction and stockpile it In November 1990 the Australian 

Federal Government, despite considerable pressure from producers, directed the A we to reduce 

the floor price from 870 Australian cents to 700 cents. 

Given the dominance of Australia in the world wool market and the prospect of rapidly 

weakening world wool prices the New Zealand Wool Board considered it was impossible to 

continue to supplement woolgrowers' income in the 1991-92 season without depleting the 

Minimum Price Fund to levels which the Board's bankers felt were imprudent. Therefore as 

Government assistance was not forthcoming the Board elected to: 

suspend the minimum price scheme, 

suspend the market intervention at auction scheme, 

continue to cut spending by staffing cuts and reducing the levy to the International 

Wool Secretariat, 

maintain the six per cent grower levy. 

3 



2. Evaluating the Minimum Price Scheme 

2.1 Intuitive discussion 

Programmes such as the minimum price schemes of the New Zealand Wool Board and the 

Australian Wool Corporation reduce farmers' downside revenue risk by guaranteeing a minimum 

price for the output. Producers have the right to sell their output to the agency administering the 

programme at some fixed minimum price, and that right usually covers a specified time period. 

Suspension of the Board's Minimum Price Scheme could therefore be likened to an insurance 

company with insufficient assets to cover future contingent liabilities. There are two ways a 

hypothetical insurance fund could get itself into such a position. First, the premium charged by 

the fund to insure the risk was set too low in the past in comparison to its risk exposure. Second, 

the nature of the risk could have increased suddenly during a period while the premiums, which 

are set at the beginning of the period, were insufficient to reflect this. Viewed in this way, what 

level of "premium" should the New Zealand Wool Board have been charging to adequately cover 

its risk? Or alternatively, at what level should have the Wool Board levy been set to ensure that 

the Minimum Price Fund had sufficient funds to cover supplementary payments to growers? This 

is the issue to be addressed in this paper. 

Governments and other agencies administering price support schemes usually value them on the 

basis of fiscal cost. That is, the total value of cheques written to producers. This implies that if 

the market price exceeds the minimum price and no supplementation is paid, then the scheme 

is worth nothing to its recipients. However, this suggests that an insurance policy was worth 

nothing at the beginning of the year because no claim was made during the period. Insurance 

premiums are assessed with respect to the probability of a claim being made in the future. 

Therefore, it is argued that the value of minimum price schemes must be higher than merely the 

cash value of the assistance paid out by the authority administering the scheme. Bardsley and 

Cashin (1990) point out that the real value of such a policy should incorporate the value of the 

assistance potentially available to the recipient at the time it is announced. That is, the total 

benefit should be assessed as the value of any cash payments plus the value of the right to sell 

the produce or commodity at a fixed price, should the market value of the commodity fall below 

the minimum price in the future. 

A simple way of valuing the potential payoff to the recipients of any minimum price scheme is 

to treat it as a put option on the commodity to be sold. When each season's minimum price was 

announced, the New Zealand Wool Board were effectively conferring to wool growers the right, 
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but not the obligation, to sell their wool at the set minimum price. This right to sell can be 

valued using the put option formula derived by Black and Scholes (1973). Their model 

incorporates the probability that even if the market value of wool is higher than the announced 

minimum price at the start of the season, that may not be the case when the wool is actually sold. 

Bardsley and Cashin (1990) used this option pricing methodology to value the minimum price 

scheme operated by the Australian Wheat Board. Their results suggest that the value of the 

minimum price guarantee to wheat producers was consistently far higher than the traditional, ex 

post measure of supplement payments suggests. Although the underwriting provisions were only 

triggered once between 1979{80 and 1988/89, the implied value of the scheme, or the cost that 

growers would otherwise have had to pay for an equivalent reduction in price risk ranged 

between A$17.81 million and A$102.53 million. In this case, the implicit benefits of the 

Government guaranteed scheme were conferred on wheat growers by the Australian taxpayers 

at no cost to the recipients. The reduction in risk was granted free-of-charge. 

2.2 Application of option pricing theory to the NZWB minimum price scheme 

Black and Scholes derived their put option formula from the formula for pricing European call 

options: 

where 

and 

C, = s, 'N(d
l
) - e -'IT·X 'N(d

2
) ••..••••.••••••.• , (1) 

dl 

In(SIX) + (rt + rr/2)T 

off 

d = In (SIX) + (rt - rr/2) T 

2 off 

c. = the value of a call option 

S, = the current price of the commodity 

X = the exercise price at which the commodity may be purchased 

rr = the risk free interest rate 

T = time to maturity 
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a = annualised standard deviation of the log of the commodity price 

N(z) = cumulative normal distribution evaluated at z. 

Put-call parity assumes that put and call options are related as follows 

C, - P, = S, - X'e -'IT ..•..•.•..••••..••..• (2) 

where, P, = the value of a put option. 

Thus, the put option value can be calculated as 

P = C - S + X'e -'IT • •••.•.•••••..•••.•.. (3) , , , 

By substituting for C. from eqn. (1) and re-arranging we obtain 

where 

P, = X'e-"T'N(-d) - S'N(-d,) ................. (4) 

-d, 
In(X/S) - (r, + a2/2) T 

a,ff 

In(X/S) + (r, + a Z/2) T 
-dz = ----;:::----

a,ff 

Equation (4) can be used to value the implicit value of the New Zealand Wool Board's Minimum 

Price Scheme to wool growers, as at the beginning of each season. A basic interpretation of the 

formula is that in eqUilibrium the first term, X.e·nr.N(-d,) , is the present value ofreceiving the 

minimum price, weighted by the probability of that minimum price being higher than the market 

price when the wool is sold. The second term, S.N(-d,) , is the present value of receiving the 

market price at expiration, again weighted by the probability of the minimum price being higher 

than the market price. If, at the start of a season, the prevailing market price was substantially 

higher than the minimum price, and there was little chance of it falling below that announced 

minimum price before the wool was sold then the second term of equation (4) would have a 

higher value than the first. That is, the value of the put option would be zero. If however, there 

was a reasonable chance that the market price would fall below the minimum price during the 

season, the ability to sell the wool at the minimum price would have a positive value to the 

grower. 
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Equation (4) was used to calculate the implicit value of the Minimum Price Scheme for the 9 

seasons between 1982/83 and 1990/91. The put option value was assessed as at August of each 

year as it was at this time that the minimum prices for the forthcoming season were announced. 

The variables required to estimate the aggregate put option value for each season, and the proxies 

chosen to represent those variables are as follows: 

(i) The market wool price, (S,), is the August market indicator price (c/kg clean) for all wool 

classes established by the Wool Board. 

(ii) The minimum wool price, (X,), is that announced by the Wool Board in August of each 

season for all wool classes. 

(iii) The term to maturity, (T), is assumed to be 1 year, as growers had the right to sell their 

wool at the announced minimum price until it was subsequently adjusted at the beginning of the 

succeeding year. We can value the put option as a European option even though it is likely to 

be exercised prior to expiration in 1 years time. Miller (1973) showed that an American option 

on a non-dividend paying asset will have a value which is at least as high as that for a European 

option. 

(iv) Accordingly, as the risk-free interest rate should have the same maturity as the option, (rr), 

is the prevailing yield on 1 year Government securities as at August of each year. 

(v) The standard deviation of the log of the wool price, (a), is the wool price volatility measured 

in season t-1. It is suggested that the fluctuation in wool prices during the previous season is an 

adequate proxy for expected volatility for the coming year. However, as the historic volatility was 

measured using the market indicator price, and as this price was influenced by Wool Board 

intervention in the market, it should be expected that the derived volatility measures are biased 

downwards. Nonetheless, wool price volatility was estimated using the following formula (as in 

Cox and Rubinstein, 1985). 

where 

C1 = [L (R.t - lrl/n]O.5 
J-I 

RJ = In(S/SI_I) 

• 
R = L R.tln 

J-I 
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(vi) Finally, in order to estimate an aggregate value of the Minimum Price Scheme, a proxy is 

needed for total expected wool sales for each season. Following Bardsley and Cashin, actual 

sales in period t-l have been used as a proxy for ex ante, or planned production. Those authors 

point out that using ex post sales volumes may distort the implicit value of the scheme to wool 

growers, depending on seasonal conditions. 

The estimates of the required variables are presented in table 1. 

Table 1. 
Variable Estimates Used in Put Option Formula 

1982/83 10.9979 11.77 339 327.08 187,107 

1983/84 15.1634 9.50 336 392.97 193,506 

1984/85 10.5191 14.28 423 479.42 194,920 

1985/86 20.0358 22.50 443 479.45 197,819 

1986/87 11.8180 17.14 443 496.18 188,786 

1987/88 10.0275 17.96 476 645.36 172,060 

1988/89 18.9553 14.35 500 634.35 182,400 

1989/90 14.3119 12.96 525 651.95 165,687 

·1990/91 11.2002 13.96 485 481.70 157,575 
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3. Results 

Estimates of the annual value of the Minimum Price Scheme, calculated using the Black and 

Scholes put option formula are presented in table 2. These values can be compared to both the 

amount of levy income paid into the Minimum Price Fund by wool growers and the actual 

amount of supplement paid to the growers in each year. 

Table 2. 
Implicit Value of the NZWB Minimum Price Scheme, 1982/83 to 1990/91 

1982/83 10.060 32.093 78.585 

1983/84 19.669 0.343 61.922 

1984/85 12.390 0.099 109.155 

1985/86 5.581 18.490 181.994 

1986/87 6.264 0.048 132.151 

1987/88 7.126 0 134.207 

1988/89 0 0 124.032 

1989/90 0 2.700 106.040 

1990/91 0 107.100 103.999 

Examination of the results reveals that the put option estimate of the scheme's value to the 

farmers is considerably higher than the total amount of funds paid into the Minimum Price 

Scheme in each of the 9 years. For example, none of the 6% levy charged to wool growers was 

diverted to the Minimum Price Fund during the 1989/90 season even though the implied value 

of the Minimum Price Scheme in that year was approximately $M 106. This is the price the 

farmers would have had to pay to secure a similar reduction in price risk by purchasing put 

options. It is also interesting to note that the calculated put option values are appreciably higher 

than the amount of supplementation paid to the growers in all but the last year of the study, 
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1990/91. A plausible explanation for this is that the market indicator price was consistently 

increasing throughout the first 8 years of the study, before the dramatic price decrease occurred 

in that last season. 

4. Summary and Policy Implications 

The New Zealand Wool Board's Minimum Price Scheme has provided wool growers with a price 

risk limit since its inception in 1974nS until the scheme was suspended in February 1991. At 

the beginning of each season, the Wool Board announced a minimum price which was guaranteed 

to the grower if the market wool price had fallen below the announced minimum when the wool 

was sold. A 6% levy was paid by farmers to the Wool Board to help fund the scheme, although 

the proportion of the levy diverted to the Minimum Price Fund has varied between 0% and 50%. 

However. the Wool Board was forced to suspend the scheme during the 1990191 season as 

market wool prices plummeted. exhausting the reserves available for price supplementation. 

The Minimum Price Scheme can be viewed as an insurance fund which. at the start of each 

season confers to the farmers an insurance policy to limit their downside revenue risk. If viewed 

in this way, the premium charged by the fund should have been assessed with respect to the 

probability of a claim being made by the policy holder during each given year. That is. the 

probability of the market wool price falling below the guaranteed minimum price between the 

beginning of a season. and the date at which the wool was actually sold. 

This paper has suggested the Black and Scholes put option pricing methodology as an appropriate 

way of incorporating the price assistance which was potentially available to growers at the start 

of each year. The aggregate put option values derived from this formula represent a fair 

'premium' that would more adequately cover the price risk exposure taken on by the Wool 

Board. As the results indicate. the implied annual value of the Minimum Price Scheme between 

1982/83 and 1990/91 is far higher than the traditional, ex post measure of actual supplement 

payments. 

But more importantly, the put option values are also consistently and appreciably higher than the 

amount of levy paid to the Minimum Price Fund by the wool growers. This suggests that the risk 

premiums charged to the scheme's recipients were consistently too low, and it can be argued that 

the only reason why the scheme could continue to operate until it did. was that the market wool 
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price tended to increase throughout the period covered in this study. This allowed the Wool 

Board to effectively 'sell' put options to the growers which did not usually need to be exercised. 

If a commodity price smoothing scheme is to be sustainable in the future, a more appropriate 

price needs to be charged for the risk reduction it affords the recipients of the scheme. In this 

case, the values derived from the put option formula are suggested as being more appropriate 

than the ad hoc, percentage based levy system. 
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UNCERTAINTY: CONCEPT, DIlHENSIONS AND MAt"lAGEMENT 

INTRODUCTION 

In 1921 Frank H. Knight (K1921) introduced a distinction between insurable risk and non­
insurable uncertainty. He used this distinction in particular to analyse the phenomenon of 
profits made by entrepreneurs. As be put it in the 1957 Preface: 

The word "uncertainty" seemed best for distinguishing 
the defects of managerial knowledge.from the ordinary 
"risks" of business activity, which can feasibly be 
reduced if not eliminated by applying the insurance 
principle through some organization for grouping cases. 
(K1921, page !xii) 

Already in the second preface (1933) to his original doctor's thesis, Knight confessed to 
being puzzled about: 

... the insistence of many writers on treating the 
uncertainty of result in choice as if it were a gamble 
on a known mathematical chance; •• (KI921, page xvi) 

This confusion between uncertainty and quantifiable risk continues to the present day. A 
recent example is an article by Feinerman et al on The Economic Optimisation of Sprinkler 
Irrigation Considering Uncertainty of Spatial Water Distribution (F1989). They treat un­
certainty in terms of a probability distribution. Another example is the theory of games and 
decision-taking under risk. 

Conceptual clarity on this issue is called for in view of the pervasive nature of uncertainty in 
economic life as most economic decisions involve the future in some way. 

This paper proposes to examine, first, the concept of uncertainty from an economic point of 
view, second, the various dimensions of this concept and, finally, the implications for the 
management of uncertainty. However, before discussing the concept of uncertainty it will be 
necessary to outline what will be meant by the economic point of view. Issues of epistemol­
ogy are not considered in any depth in this paper. 

PART I: THE CONCEPT OF UNCERTAINTY 

The Economic Aspect of Reality 

The word uncertainty appears in many contexts in daily life. Its usage is not confmed to mat­
ters economic. It is, therefore, not understood as a strictly economic category in the same 
way as. for instance, price or savings. One can be uncertain about somebody's motivations or 
about the outcome of the next general elections for parliament or about when the next big 
earthquake will hit Wellington. Yet each of these events has a potential bearing upon 
economic values. 

What this indicates is that. from an economic point of view, uncertainty should be ap­
proached as an analogical concept. To elucidate this I like to draw on the theory of 
modalities and individuality structures as developed by the Dutch philosophers Dooyeweerd 
and Vollenhoven (DI955). The philosophical movement they have founded is often referred 

to as reformational philosophy as it has its roots in the RefomJation of the 16th century. A 
more technical name is the philosophy of the Cosmonomic Idea. It should be stressed that 
this is not an idealist philosophy. It is rather a transcendental-empirical attempt to develop a 
theory of the structure of reality. Its starting point is that this structure is given 
(transcendental) and needs to be empirically discovered and explored. In the context of this 
paper I can only provide a very brief sketch of some key concepts. 

In this philosophy aspects are fundamental modes in whicb entities (plants, animals, states, 
business corporations), facts and events function. A study of the economic aspect analyses 
how entities and events function in an economic sense. Aspects cannot be found as sucb in 
life. We encounter things, structures, organisations, events. We can ask what is this or what is 
that? Modalities, however, are indicated by qualifications such as this chair is beautiful or 
comfortable. Similarly, a business enterprise (entity) has an economic organisation, a juridi­
cal structure and a social organisation of employees. The adjectives emphasised refer to 
modalities. 

Another key concept which requires comment is that of law and norms. Every science works 
with laws. Usually things which are subject to such laws are called objects. In Dooyeweerd's 
philosophy, however, they are known as subjects i.e. subjected to laws. Without a basic order­
ing of reality it would be impossible either to distinguish the various subjects from"each other 
or to explain and predict their behaviour. Importantly, a distinction is made between laws 
valid for aspects prior to the logical and for those which follow after the logical one. The 
former are often known as laws of nature. A tree or an animal is subject to a certain ordering 
without being able to object to it. Human beings, however, are able to make logical distinc­
tions and, therefore, have differing views as to how they should go about ordering their af­
fairs. Thus there is an economic norm corresponding to the economic aspect. Generally, for 
the modalities founded upon the analytic, laws are known as norms which require human 
acts to have an ordering function in life. 

The distinction between entities and aspects is a fundamental one, inasmuch as one of them 
cannot be expressed in terms of the other. The various scientific disciplines tend to con­
centrate on studying general aspects or modes of being such as physics. biology, history, law, 
economics, ethics etc. In mathematical terms the relationship between individuality struc­
tures (entities) and modalities is orthogonal, as set out in Chart 1: 
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CHART 1 

KEY CONCEPTS OF THE PHILOSOPHY OF THE COSMONOMIC IDEA 
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By way of working hvpothesis one can posit that there is a fundamental mode of being called 
lhe economic one, with a core meaning of optimal value. In economic theory, however, the 
focus has been on sectors of reality rather than on the economic aspect, as discussed in detail 
by Kee (K1982, pp 17-23). 

Although entities function in all aspects of reality, there is usually one aspect which expresses 
their specific character. A business corporation is qualified by the economic aspect, a tree by 
the biotic one, a state by the jural aspect, a family by the ethical aspect. When we set out to 
study economic relationships, attention is most easily drawn to those entities which are 
economically qualified such as business enterprises, markets and money. The danger is that 
the economic functioning of otherwise qualified entities is ignored or that they are seen as 
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providing exogenous inputs into the economic process. This leads to category mistakes. Price 
formation is thought of as dependent on wants, but how wants are formed must be explained 
by sociologists or psychologists. 

Dooyeweerd has emphasised that the modalities on the one hand are irreducible to each 
other, but on the other hand display a very strong coherence. They are ordered in a par­
ticular way. This ordering is to be found through empirical analysis. Thus, the aspect of num­
ber precedes that of space. Without a notion of number it is impossible to discern spaces 
such as triangles. Similarly, the physico-chemical aspect precedes the biotic aspect, because 
plants and animals depend on chemical processes. Thus, the economic aspect is founded 
upon the social, being dependent upon transactions between people, traffic etc. and, in tum, 
is located prior to the juridical aspect. Property rights, for instance, depend on the existence 
of economic values. 

Chart 2 sets out the modalities (RI99I): 

Letter Code 

p 

n 

m 

d 

b 

Analogies 

CHART 2 

THE MODALITIES ARRANGED FROM HIGHER TO LOWER 

Description 

Confess i ona l leert i tudinal 

Ethical 

Jural 
Economic 

Social Intercourse 
Lingual 

Technico·cul tural 

logical 
Aesthetic 

Affective 

Percipient 

Biotic 

Physical 

Kinematic 
Spatial 
Nunerical 

The coherence of the modalities is shown by the fact that within each modality or aspect all 
the otbers are represented. Ooe can think of regional economics as a way in which the spatial 
aspect functions within the economic modality. Similarly, the concepts of economic equi­
librium and economic growth represent backward references to energy and biotic life respec­
tively. Formally, Dooyeweerd expressed these interrelationships in terms of analogies. 
Analogies whicb refer back to earlier modalities he called retrocipations and those pointing 
forward anticipations. The set of retrocipations make up tbe primary structure of the aspect. 
Forward references anticipate a deepening of the meaning of tbe primary structure. As cul­
tures develop, tbey open up the meaning of these structures. 
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The letter code used in Chart 2 allows us to designate analogies in short-hand. A numerical 
analogy in the economic aspect would be described as mao As an instance. the concept of 
unit of account could be mentioned. 

Interestingly, modality a has 15 primary anticipations (ah, ac, ad, ae, af, ag, ab, ai, aj, ak, ai, 
am, an, ao, ap), modality b bas one less, and so OD. Thus, there are in total 120 primary an­
ticipations. Clearly, there is the same Dumber of retrocipations. This gives a total of 240 
primary analogies. 

This is not the end of the story. Since every anticipation and retrocipation itself has anticipa­
tions and retrocipations (for example abc, abd, abe etc.) there is a large Dumber of other 
analogies. For modality a, the total number of aDticipations is 
15+ 14+ 13+ 12+ Ii + 10+9+8+7+6+5+4+3+2+ 1= 120. For modality b the total is 120-15= 105. Con­
sequeDtly, the total for all modalities is 680. With the same number of retrocipations, this 
gives a total of 1,360 analogies. 

The practical significance of this approach is that we can identify analogies in advance by way 
of a research programme. At this stage. it is highly doubtful whether all potential analogies 
have beeD thoroughlY researched. 

Attempts to set up multi-disciplinary research projects or policy advisory research can only 
benefit from haviDg this systematic framework. 

Economic Uncertainty as Analogy 

The modality of faith or certitude is the highest modality. It relates to that in which we find 
our ultimate certitude. The fact that all preceding modalities point forward to this modality 
supports the view that man is guided by faith rather than, for iDstance, by reason. Ideologies 
are strong driving forces in human society. Empirically, there are many types of faith and cer­
titude. A change in the predominant faith or ideology iD a particular culture can have a 
major impact on the directioD and thought patterns of that culture. The differeDces between 
Islamic cultures and those influeDced by Christianity and humanism, or by Confucianism or 
Hinduism are proDOunCed. 

My workiDg hypothesis is that uDcertainty originates in the certitudinal modality. It ex­
presses that in some way we are not sure of the orderliDess of the reality we are facing. This 
should not be equated with ignorance. We might have a rough idea that the Government's 
fiscal policies could have destabilising social effects, without being able to pinpoint the exact 
Dature, timing and size of these effects. 

In this respect, [differ from Knight (KI92I, pages 199 and following) who describes the na­
ture of uncertainty more in terms of lack of foresight and knowledge, albeit not consistently. 
When discussing, for instance, the nature of our environment (KI921, pages 206-208) he 
states a view OD the Dature of the world: 

Finite intelligence is able to deal with the 
world because a) The number of 
distinguishable properties and modes of 
behavior is limited .•. b)Bec.ause the 
properties of things remain fairly 
constant; and c) such changes in them as 
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take place occur in fairly constant and 
ascertainable ways •.. 

The first observation to which the working hypothesis gives rise is that in all modalities 
precediDg the modality of faith there will be a type of uncertainty corresponding to the na­
ture of that modality. Hence, we can talk about social, legal, economic, ethical, historic. 
biological, geological, uncertainty. When the word uncertainty is used without adjective, one 
always needs to ask what type of uncertaiDty? 

I shall discuss the analogies of uncertainty in part II of this paper. Before this can be done, 
however, we need to discuss in more detail the distinctioD betweeD risk and uncertainty. 

Probability 

In the IntroductioD I have already alluded to the distinctioD drawn hy Knight (KI92I) be­
tween risk and uncertainty. In his discussion Knight related risk in particular to the concept 
of probability and he listed three distinct cases of probability, namely: 

1. A priori probability. Absolutely homogeneous 
classification of instances completely identical 
e."cept for really indeterminate factors ... 
2. Statistical probability. Empirical evaluation 
of the frequency of association between 
predicates, not analyzable into varying 
combinations of equally probable 
altematives ... The main distinguishing 
characteristic of this type is that it rests on 
an empirical classification of instances. 
3. Estimates. The distinction here is that there 
is no valid hasis of anv kind for classifying 
instances. This form of probability is involved 
in the greatest logical difficulties of all •••• 

Knight's First Two Cases of A Priori and Statistical Probability 

Before examining Knight's third category, which iD fact is his basic definition of uDcertainty, 
we ought to inquire into the concept of probability. We should do so using the same 
framework of analysis as used for the concept of uncertainty. 

ID this respect the work of physicist/philosopher M.D. Stafleu (S 1980) is of particular inter­
est because he studies probability using the concepts of reformational philosophy. 

Discussing classical physics Stafleu (S1980, plS5 and following) Dotes that the theory of 
probability should account for two things: the spectrum of possihle properties which are 
simultaneously possible (spatial ordering) and the statistical distributioD of relative frequency 
of occurrence of these possibilities (Dumerical, i.e. a measure set). Thus, formally probability 
Can be defined as a numerical "measure" over a set of possibilities. If U is the set of pos­
sibilities or sample space, A are sub-sets of U, phi is the empty set. and P(A) is a "measure" 
or weight functioD" of the sub-set A relative to U, three cases can be considered: 
(a) Different sub-sets are assumed to have equal weights, because of some symmetry relation' 
(dices, cards). 
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(b) A theory can be devised to calculate weights which are not equal because of symmetry. 
This is fully developed in quantum physics. 
(c) If there is no theory available. probability functions must be determined byexperimeDts. 

The set U represents in fact the law side (spectrum of possible cases) while tbe probability 
function. describing their weights. defmes this set from the subject side (actual occurrences 
of the possible cases). 

In quantum physics (SI980. p. 174) probability is not so much a function over possibilities 
but rather a functional, a scalar product between the state function f and the eigenvector 
corresponding to a particular possible case, so that it becomes a relation between tbe state of 
a system and the state of some reference system. This is an improvement on classical theory 
which assumes that the initial state is completely random. 

Another way of putting the key principle of probability is to Dote that chance does not play 
any role in mathematics. because it requires an interaction betweeD two or more phvsical 
things such as a dice and a table or the molecules of a gas. In quantum physics. the iDitial 
state of a physical system indicates the probability that. given a certain iDteraction, certain 
quantum-numbers will be realised. It can be said that the initial state of the system has a 
structural (law· like) as well as an individual character. Thus, the state function of a copper 
atom differs from that of an iron atom (structural difference). The state function of a 
copper-atom, however. differs from that of other copper atoms. Atoms and electrons have 
individuality. 

One can carry out tbe same type of analysis of probability in terms of plants and animals. 
However. the variability in these areas appears to be even greater than in physics. Whilst in 
physics it is not easy to isolate systems, in the spheres of plant and animal life. this is even 
more di fficul!. In the case of animals, populations interact with both physical and organic 
(plant-type) systems. 

If we move further up the scale of modalities, the complexities increase because now buman 
discretion and judgment, based on analytical distinctions come iDto play. 

In other disciplines, the initial state often remains a problem. One needs to define a popula­
tioD or a representative sample. Stafleu (SI980. pag\> 158) makes the interesting observatioD 
that frequency hypotheses based on statistical extrapolation, such as mortality tables: 

can only be used if they are assumed to 
'represent a law. since there is no logical 
justification for the conjecture that 
frequencies "ill remain constant, and 
thereby permit e."<trapolation. Probably (without 
many e."<ceptions) all statistics in the 
non-physical sciences is of this type. 

In other words, we should be very careful when using probability calculations to examine the 
structure U and what the implications are of using frequency distributions. An implication of 
this is that relative quantities have absolute significance because they are invariant with 
respect to the measure set. 

A few examples may suffice. 
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a) Droughts 

When considering the frequency and duration of droughts in certain parts of a country. it will 
be important to know what type of initial states are instrumental in causing them and what 
sort of interactions then result in droughts. Not all droughts are brought about by swings in 
the Southern Oscillation, cycles in Sun spots etc. The analysis of drought patterns is compli­
cated by the fact that we have to consider not only physical variables sucb as tbe Southern 
Oscillation, but also biotic factors sucb as the extent and type of forests plantations, espe­
cially as they influence micro-climates. The concerns about "Greenhouse" gases and their ef­
fects on climate change relate to the influence of human activities on patterns of droughts. 

Recent findings of applying chaos theory (non-linear dynamic systems) indicate that the 
weather is very much a dYDamic system in which small initial changes somewhere can lead to 
cumulative effects. 

b) Shipwrecks 

Owners and operators of ships, as well as firms dispatching Jll'Ople and cargoes by means of 
ships are vitally interested in the chance of ships and cargoes perishing on the high seas. 
Whilst one can examine long-term historic series of ships getting wrecked and work out fre· 
quency ratios of ships wrecked in relation to the total number of ships and cargoes travelling 
through certain shipping lanes at particular times of tbe year, tbis information is always 
limited by the fact, for example, of on-going technological change. Thus. ships have become 
larger and are often carrying very dangerous cargoes (oil, gas, combustible chemicals) etc. 
Even if one had very stable frequency ratios "tending over centuries one would not neces­
sarily bejustified iD extrapolating them. 

We can conclude with regard to Knight's two first cases of probability, that he basically got it 
right, althougb his defmitions of probability can be improVed upon. 

In modem terms, these two cases of known probabilities bear a striking resemblance to ra­
tional expectations models. They assume a known world, in which stochastic processes may 
take place but iD such a way that the probability distributions are known and where actors 
can have expectatioDs which correlate well witb future developments as they unfold. 

Interestingly, even in a well understood world of rational expectations, prices may follow un­
predictable paths. When markets are efficient, all available information has been incor­
porated in prevailing market prices. Expectations cbange only on the basis of new iDforma­
tion. Since, such new information becomes available in a rather random manner, the changes 
iD prices are random, as pointed out by Goslings (GI990). 

SUbjective Probabilities 

ID game theory one assumes that decision-makers are able to specify personal SUbjective 
probabilities about possible future events. These are usually situations or events involving 
uncertainty for wbich no historical frequency data are available. I would regard such subjec. 
tive probabilities as tools used iD decision-making under uncertainty. Before they can be 
defined, some insight into the Dature of the uncertainty faciDg the decision-maker is called 
for. 
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Knight's Third Category of Estimates: Uncertainty 

It sbould also be clear that Knight's third category of probability should not be called proba­
bility. Discussing the third category (which he called estimates) Knigbt gives the example of 
making a business investment decision in circumstances where it is impossible to infer any 
real probability. Yet after the decision is made the businessman may assume that tbe out­
come itself is a certainty: 

We are so built that what seems to us 
reasonable is likely to be confinued by 
e."<perience, or we could not live in the world at 
all. (KI92!. page 227). 

Anyway. since Knigbt styles the third group (estimates) as uncertainty. it would be better to 
talk about three possibility situations. This would allow US to add a fourtb category which . 
could be described as: 

4. Situations where we can surmise. using a variety of methods. that certain events might oc­
cur. but without being able to assign any probabilities to them. This fourth category is akin io 
a situation of a-certainty. rather than the third possibility in whicb decision-makers are es­
sentially ignorant and in whicb they or others (their bankers. for example) rely on their intui­
tion or generally proven ability to make good decisions. 

If everyone. however. adopts the same rules. tben it may never shown to be wrong until a 
calamity strikes the group as a whole. One can think of bankers who. for instance. decide to 
realise the collateral of their loans during a recession and thereby deepen and prolong the 
recession. 

The important point is that uncertainties and a-certainties are not risks. They cannot be as­
sociated with probability distributions. 

Uncertainty or a-certainty is a state in which decision-makers cannot rely on probability dis­
tributions when designing decisions involving the future. They are faced with a world the or­
derliness of which they do not fully understand. 

PART II: DIMENSIONS OF UNCERTAINTY 

Uncertainty should not be equated with ignorance. Decision-makers usually realise that the 
future ",ill never be an exact replay of the past. Even the patterns of the past might not ob­
tain during the future. On the other hand. if we were completely ignorant of the future. 
making choices would be meaningless. Changes made in the past have a momentum. Human 
nature has not changed for centuries. Faced with uncertainty. it makes sense to strive for a 
prognosis. Similarly. a learuing or research programme aimed at charting changes or poten­
tial changes in the environment may be helpful. This task is facilitated by a systematic 
analysis of the dimensions of uncertainty in a particular environment or over a certain period 
of time. 

Uncertainties arise especially at times when major changes occur in the way a culture as a 
whole begins to question the premisses on which it bas relied. Changes currently taking place 
in the Soviet Union are a case in point. 
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The discoveries made in the development of chaos theory are a good example of how new in­
sights in tbe orderliness of the world may help to reduce uncertainty. By means of examining 
non-linear dynamic systems, using powerful computers, it bas been possible to discover new 
patterns. 

I propose to survey briefly the dimensions of uncertainty. 

In terms of the set of modalities and corresponding analogies set out in Chart I. using its 
code, we bave to examine the analogies as set out in Chart 3. Since an exhaustive discussion 
would go beyond the scope of this paper. I'll focus only on some salient points. 

CHART 3 

DIMENSIONS OF ECONOI\UC UNCERTAINTY 

Analogy: Economic Uncertainty wi th respect to: 

pm faith 

pmo ethics 
pm legal/political 

pm1 economics 

pml social 
pmk syrrbol jell ingual 
pmj technico-cul tural 

pmi logical 

pm aesthetic 

pmg affect ive/emot i onal 
pm! percipient 

pme biotic 

pmd physical/energy 

pnc kinematic/pers i stent 

pmb spatiat 

pma nunerical 

Belief Systems and Economic Uncertainty 

If the proportion of people in the world population who are Hindus and Muslims were to 
change dramatically over a period of time. there will be repercussions on the demand for 
meat and the demand for pig meat and non-pig based meats. The shift in ideology in Eastern 
European communism towards liberal market-type ideologies can have profound effects on 
resource allocation in the world and. in particular. on the prospects for New Zealand agricul­
ture. 

Similarly. if people generally became very careless about the future. because they believe that 
the world will end soon. their demand patterns would be materially different from. for ex­
ample. 17th century Massachusetts Puritans. 
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Uncert.~inty about Effects of Economic Decisions 

Policy-makers tend to suffer from specification errors. Policy changes may be very desirable, 
but could be carried out at the wrong time or in inappropriate doses or without any 
knowledge as to how private sector decision-makers are going to react to tbe changes. 

A company which makes an investment decision, a student who embarks upon a certain 
career or a Government tbat introduces a dellationery budget, none will ever know in ad­
vance how the environment will react to such decisions with any degree of certainty. Hen­
nipman (H1945, p.449) quotes Robbins about the problem facing economists: 

Day by day. in Sisyphus-like activity. he must 
discover his coefficients anew. 

This uncertainty notwitbstanding, important and far-reaching decisions are being made witb 
confidence, sometimes even with reckless abandon. The reason for this must be that 
decision-makers have a basic t";st in the persistence or stability of the structures of the world 
they are living in. Sbould long-term investment decisions be deferred or cancelled because 
decision-makers entertain doubts about this persistence or stability. then uncertainty in­
creases and could reacb an intensity of alarming proportions. This could well be a danger of 
the current situation in New Zealand agriculture. Capital investment bas been very sligbt for 
more than 6 years. What future is there for young farmers? 

The EthicallEconomic Aspect of Uncertainty 

Without a trust in the fairness of the economic production and distribution system, produc­
tion may decline and economic crimes increase. If for example, people are uncertain as to 
bow they would fare in the basic contingencies of life, tbey might either increase tbeir savings 
or migrate or increase tbeir rate of consumption. Efforts to make a fraudulent use of the so­
cial wei fare system could increase. If employees are uncertain about the motivations of their 
employers, their wage demands could rise. 

A key problem in New Zealand and Australia is that the bulk of export incomes is earned by 
a very small part of the total population on farms, in mines and forests located in thinly 
populated areas, while a large part of this gross export income is re-distributed to relatively 
large urban population. If neither group trusts the other, economic management faces a basic 
uncertainty. Calls for restraint in consumption may go unheeded. 

Legal/Political Economic Uncertainty 

If economic actors cannot be sure of property rights, patents etc. investment decisions could 
be adversely affected. A telling example is furnished by Barton (B1991, pp 18-24). Through 
genetic engineering, new types of animals and plants can be developed for which tbe USA 
legal system is prepared to grant patents. International trade negotiations between the EEC 
and the USA now involve intellectual property rights. A fascinating issue raised by Barton is 
the hypothetical case of somebody who inserts an artificial gene into lambs which has the ef­
fect of those lambs producing more, leaner meat from less feed. US law would permit the in­
ventor to obtain a patent which would extend his monopoly to all the lambs bearing the ar­
tificial gene. Whilst any farmer could buy such lambs and "fatten" it, it is uncertain whether 
he would be able to breed the animal and raise its offspring without the permission of the 
patent-holder. It may well be the case that the patent system is more designed for industrial 
activities than for farming. 
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It should be noted that institutions such as patent law and tbe legal forms of doing business 
such as the joint-stock company are ways of managing uncertainty. They offer some protec­
tion and security to inventors and providers of capital. 

Economic Uncertainty 

In view of the Government's belief that a reduction in net GRI incomes in the future will 
stimulate saving in the present, it is worth our while to discuss economic uncertainty in terms 
of the value of the present relative to the future. Bohm-Bawerk (Hennipman, 1945, pp 309-
312) emphasised uncertainty on the part of individuals as one of the reasons why they under­
value the future. This uncertainty has the following components: 
a) One cannot be sure that one will be able to enjoy goods and services which will be avail­
able in the future; 
b) One cannot be certain that goods and services which one expects to be available in the fu­
ture actually will be available or will be so to the extent required. 
c) Future needs are uncertain. 
d) the size of the pool of future goods and services is unknown. 
Ooe could expand upon Bohm-Bawerk's components by noting tbat people might not know 
wbether the systems will exist to produce and distribute wanted goods and services. 

As a result of these uncertainties tbe consumer is unable to organise his consumption op­
timally over hislber lifetime. 

On the basis of Bobm-Bawerk's views one should conclude that consumers would react to 
the Budget measures by enjoying the present rather than save for an uncertain future. 
Whether they will is, of course, an uncertainty. 

Whatever consumers decide to do, farmers bave apparently decided to increase their capital 
stock by investing in trees (The NZ Farmer, Vol 113,32, 14/8/91). 

In general terms, economic uncertainty as sucb relates to uncertainty about economic values. 

SociailEconomic Uncertainty 

Consumers and producers are connected via complex sets of social networks, including 
markets. The use of money and prices allows division of labour. Transport networks, money 
and credit circuits, are important aspects of sucb a division. These networks are in a state of 
on-going change. Yet, there is likely to be a reasonably coherent pattern of change. Since 
networks are inter-related cbanges in one part of the system are likely to cause changes in 
other parts. Decision-makers, however, may lack an insight into these patterns. 

As a result of growing environmental awareness, the networks for establishing economic 
values are expanding. The neoclassical economic theory, corresponding with practice, as­
sumes tbat the production/consumption system is self-contained. Pollution and waste are eX­

ternal effects borne by others than the producers. Through re-cycling, prohibitions, pricing 
systems (tradeable permits), the environmental effects are slowly but surely being inter­
nalised by the production system. 
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Uncertainties arise wben the social networks break down or do not appear to work properly 
or are not accurately described. so that unexpected consequences ocCUr. A rapid rise in un· 
employment indicates that the process of division of labour is malfunctioning. Sbould one 
bope for a tum for the better? change occupation?, move country, live on the dole? 

Queuing problems under credit-rationing systems and centrally controlled distribution sys­
tems are other instances of this type of uncertainty. 

SymboliclLinguaI Economic Uncertainty 

Prices are importanl indicalors of economic value. Processes of inflation and deflation and 
forms of Government intervention can create uncertainty as 10 the reliability of these in­
dicators. 

At the present time New Zealand agriculture faces a major uncertainty with regard to the 
rate of foreign exchange. 

Technico-Cultural Economic Uncertainty 

T ethnological cbange is very important in modem societies, but also very unpredictable. An 
investment in a new technology always runs the risk that it will be superseded by a new tech· 
nology implemented by a competitor or by the same technology perfected hy a competitor. 

Again, there are patterns of technological change. The advent of the motor-<:ar and the in­
vention of the transistor have sparked streams of innovation. The advent of bio-engineering, 
with the likelihood of a stream of applications during the first part of the 21st century 
presents an uncertainty to New Zealand agriculture. 

LogicallEconomic Uncertainty 

The need to make decisions requires the ability to make logical distinctions. Uncertainty 
arises if investment decisions have to be made without a knowledge of all the factors which 
may impinge upon it, so that the analysis cannot be pursued far enough. On the other hand, 
extensive and detailed analysis could lead to paralysis. 

Aesthetic Economic Uncertainty 

Schumpeter emphasised the importance of vision in economic analysis (History of Economic 
Analysis). Taking economic investment decisions is helped along by suggestions and allu­
sions. If one does not see the way clear, or is unable to make use of hints and suggestions. 
pictures are not formed and the ability to look forward is impaired. Organisations can be so 
bent on control that they lose the ability to inspire and to think creatively. 

Our current economic structures and institutions could create uncertainty through tbeir sti­
fling of creative efforts. 

13 

Psychic/Economic Uncertainty 

Perceptions and emotive energies and feelings play major roles in economic operations. 
Money market dealers who are able to perceive the reactions of other players in the markets 
or people who bargain with people whose moods they can anticipate, have major advantages 
over those who lack these abilities. Market sentiments can be widely different from those the 
Government deems appropriate. This is an uncertainty faced by policy makers. 

There are always uncertainties about how markets will perceive a company or its new 
products. 

Biotic Economic Uncertainty 

Modem agriculture represents an enormous interference with natural processes. The danger 
of highly industrialised agriculture is that it leads to monocultures and dependence on a 
limited gene-pool. The uncertainty here is that the processes could lead to major contagious 
diseases and a consequent loss of economic values. Similarly, tbere are uncertainties as to the 
long-term effects of using chemical pesticides and fertilisers on soil fertility. Presently, uncer. 
tainty is caused also by overseas consumers becoming very wary of the health hazards as. 
sociated with the us of chemicals used in agriculture. 

World-wide there is a major uncertainty as to the reduction in plant and animal diversity 
resulting from growing uniformity in agriculture as urban populations' demands for energy 
and food conflict with and encroach upon traditional farming practices, tropical forests etc. 

PhysicallEnergy Economic Uncertainty 

Energy is vital for both production and consumption. Uncertainties relate to the speed at 
which non·renewable energy resources are being depleted, the availability of substitutes, the 
price bebaviour of energy sources subject to depletion of major reserves and lagged effects 
between price increases, discoveries of new sources, reductions in prices and growth in 
demand. The release of carbon-<lioxide into the atmosphere has created a major uncertainty 
in terms of possible climatic changes. 

IGnematic Economic Uncertainty 

Individuals are born, grow up, mature and die. Their identity tends to persist. Economies go 
through similar phases. A key uncertainty about New Zealand is wbether it will be able to 
persist as an independent economic unit or whether it will be compelled to join the 
Australian economy as part of a yen-<lominated block? Currency-blocks, of course, are also 
entities with persevering identities. 

Spatial Economic Uncertainty 

Regional economies are currently under strong pressure, given their exposure to pastoral in­
dustries which are faced with a major decline in profitability. Some of these industries are 
farinl! better than others (apples, dairy). Many regions have latent or potential resources 
which are currently not being developed. Regional economic managers face uncertainties as 
to the development of their regions in relation to national economic development policies. 
The way the Resource Management Act will be implemented by various regions is another 
source of uncertainty. 
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PART III: THE MANAGEMENT OF UNCERTAINTY 

The recognition of pervasive uncertainty calls for appropriate management. 

Goslings (G 1990) who is Chief Managing Director of the largest Dutch pension fund advo­
cates the use of matching for pension funds in the face of uncertainties in financial markets. 
Matching means that the assets of a fund are composed in such a way that they react to dis­
turbances simultaneously with liabilities. An appropriate corporate strategy aims at develop­
ing processes of adaptation, so that the organisation is able to cope with unforeseen cir­
cumstances as they arise. 

Whilst different types of uncertainty will require different management strategies, what most 
have in common is an emphasis on flexibility. Another important ingredient is the collection 
of information given that we are able to surmise the existence of adverse events and hence 

are able to monitor the environment for it. 

In many cases, an adequate monitoring/information-gathering system may allow the transfor­
mation of an uncertainty into a risk, assuming, the nature of the initial state can be assessed. 
Insurance for marine cargoes sailing to areas where there is evidence of armed conflict is a 
case in point. Normally, insurance companies exclude insurance for war risks, on the ground 
that probabilities of war-inflicted disasters cannot be calculated. When there are limited or 
sporadic hostilities, however, it happens that leading experts of the major insurance com­
panies gather and pool all the information pertaining to the situation and assess the 
likelihood of cargoes being hit. They then advise insurance companies the level of premiums 
which seems commensurate with the risks involved. Historically, it is not impossible that 
Governments become involved through diplomatic channels. 

Japanese companies are known for their expertise in monitoring all technological change 
around the world on a systematic basis. This allows them to spot interesting new possibilities 
by purchase, often at low prices, of new inventions, which they can then improve upon. 
Rather then being hit by unexpected developments, they attempt to stay ahead of the field 
through superior information. 

Similarly, companies conduct expensive advertising campaigns in order to influence the tastes 
of customers and thus gain their persistent allegiance. 

Governments playa very important role in the management of uncertainty. Often Govern­
ment agencies are the only ones who are able to remove uncertainties. It is the Government 
which sets fiscal, monetary and regulatory policies. [n each of these areas there are large un­
certainties at the present time. 

Governments should also playa key role in resource management in various ways. Local 
authorities cannot manage their local resources consistently with national objectives unless 
they know what these objectives are. 

If farmers, for instance, are individually not prepared to reduce the use of phosphate fer­
tilisers, although this would be desirable to improve the water quality in a certain area, then a 
Government agency would be able to provide all the farmers with the necessary information 
to remove the uncertainty of individual farmers about their neighbour's non-<:ompliance. 

In general terms, the management of uncertainty should have three elements: 
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a) Identify uncertainties and possible effects; 
b) Gather information about the nature, development, impact.etc of these uncertainties; 
c) Define actions designed to avert the uncertainty, to reduce it, to evade it, to minimise its 
potential impact or to ignore it altogether. 

Returning to the example of droughts given above, if a certain region experiences an increase 
in the number of droughts which are not yet deemed to be of an exceptional nature, then it 
could surmise the possibility of a climate change which might make the area subject to very 
prolonged and severe droughts. This leads to an exploration of options for such a region in 
those circumstances such as introduction of drought resistant species, development of 
manufacturing, forest plantations, irrigation systems, wind-farming, photo-voltaic solar 
energy. Some of these options could be attractive also if the surmised drought were not to 
eventuate. Thus, a strategy is developed which seems able to cope with the event and would 
have favourable spin-offs in any case. [f no forward management response took place at all, 
the region would be much less able to cope with the event when it did arrive or the amount 
of Government assistance required would have to be much larger. 

[t is these types of issues which have to be faced by Regional Councils and District Councils 
if they take their tasks under the Resource Management Act seriously. 

CONCLUSION 

The distinction between risk and uncertainty is of crucial importance. Uncertainties can be 
distinguished and identified. This offers a possibility for devising management strategies. 

This paper has not considered the epistemological aspects of uncertainty. This should be the 
task of a follow-up paper. A more in-<lepth study of these aspects is essential for the develop­
ment of strategies to reduce and handle uncertainty. Such a study would examine, for in­
stance, the limits to uncertainty and the knowability of dynamic networks and patterns. 

BIDLlOGRAPHY 

B1991: Barton John H., Patenting Life, Scientific American, Volume 264, No 3, March 1991, 
pp. 

01955: Dooyeweerd H., A New Critique of Theoretical Thought, Volumes [,iI,m,[V, 1953-
1957, Amsterdam. 

F1989: Feinerman, Shani Y., and Bresler E., Economic Optimisation of Sprinkler Irrigation 
Considering Uncertainty of Spatial Water Distribution, The Australian Journal of Agricul­
tural Economics, Volume 33, No.2, August 1989, pp 88-107. 

G1990: Goslings J.H.W., In Wat Voor Wereld Leven We?, Van Gorcum, Assen/Maastricht, 
1990. 

H1945: Henoipman P., Economisch Motief en Economisch Principe, Noord-Hollandsche 
Uitgevers Maatschappij, Amsterdam, 1945. 

KI92!: Knight Frank H., Risk, Uncertainty and Profit, Harper Torchbooks, New York 1965, 
first edition published in 1921. 

K1982: Kee B., Prijzen en Produktie, VU Boekhande1lUitgeverij, Amsterdam, 1982. 

16 



R1991: Roper D.L., The Refonnational Contribution to Aesthetic Theory, Association for 
Christian Scholarship, Wellington/Melbourne. forthcoming. 

S1980: Stalleu M.D., Time and Again, Wedge Publishing Foundation, Toronto and Sacum 
Beperk, Bloemfontein, 1980. 

17 




