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it would be a prudent strategy to synchronise liberalisation of the capital and
current accounts.

The arguments which the Government has advanced in support of its programme
would seem to imply a need to pursue reforms in all markets and progress in the
labour market is obviously important in this regard. Despite the fact that the
contrary image is often portrayed, both historical experience and comparison with
counterparts overseas suggest that a good measure of responsiveness to changing
economic conditions exists in the New Zealand labour market. A number of
measures have been taken in recent times which should act to enhance that
flexibility. These include the removal of the prohibition on wage bargaining imposed
as part of the 1982-84 wage and price freeze; the apparent backing away from the
centralised control of the wage fixing process, initially through a guideline for the
last wage round and with indications now that even this level of involvement will be
reduced in the forthcoming round; and the 1984 agreement of the Long Term Wage
Reform Committee which, inter alia, enhanced the voluntary nature of arbitration
procedures and reduced the influence of relativities in determining award
outcomes. As yet, liberalisation does not appear to have addressed the basic
institutional and regulatory framework within which labour market activities are
carried out to the same degree as has occurred for example under capital market
reform. It will be important to ensure that the pace and direction of reform is
consistent with that of other markets if the adjustment costs to the measures being
taken elsewhere are not to be unnecessarily increased.

No liberalisation is likely to be achieved without short run costs. More rapid
liberalisation of all markets would bring forward the longer-run benefits but could
exacerbate the transitional costs. Clearly, there remains considerable uncertainty
about the most appropriate sequencing of liberalisation; as noted by Frenkel "views
about the proper sequencing of liberalisation measures should be put forward with
great care and modesty; econgmic theory does not provide an unambiguous answer
to that important question".47 However, it should be borne in mind that the
maintenance of an exchange rate which reflects market realities is fundamental to
the credibility of the reform package. The less credible and consistent these
policies are seen as being, the more likely it is that reform in any market will
falter. In this sense, defining a consistent and credible policy package may be more
important than determining the correct order of liberalisation.

Conclusion

Although our experience of the floating exchange rate to date has been satisfactory
there is little reason to believe that the foreign exchange market would be exempt
from the disturbances that affect all markets from time to time. Although such
behaviour will be considered "unsatisfactory” and proclaimed as a failure of the
exchange rate regime by some, nevertheless, as the examination of the arguments
for and against the float has indicated, the critical issue is whether any other
exchange rate regime would have coped any better. A liberal exchange rate regime
appears to offer potential benefits in term of an efficient allocation of domestic
resources, relative independence of monetary policy and the promotion of efficient
adjustment to structural change. Some of the arguments against a flexible exchange
rate, while offering valuable insights, tend to ignore many of the deficiencies of
alternatives against which such a regime might be judged. As noted by Treasury and
the Reserve Bank, exchange rate policy should be seen as part of wider
macroeconomic management and if this is not integrated and appropriate, no
exchange rate regime can be expected to perform well.
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Information as a Resource for Policy Formation

Economics Division is an organisation whose business, as a producer of
policy advice, invoives the collection and analysis and presentation of
information. Information then is a very valuable resource to the Division
and should be managed efficiently. Economics Division i1s conscious that
its data management systems could be improved substantially, and when the
decision to upgrade our computing capabilities was made, it became apparent
that we needed to know more about the nature of the information we use, and
how it should be handled by the new computing technology.

Over the last five years or so there has been an increasing use of
computers in the Division for storing, analysising and presenting data,
mainly because these days you don't have to be a specialist programmer to
have access tc them and to be able to use them.

Without any management of the use of this technology there is an increasing
possiblity of chaos, with the proliferation of individual data files and
programming applications which are all incompatable with each other. Much
like a house with the rooms build by different people without reference to
an architect's plan or each other.

But on the other hand there is the opportunity to make use of some very
recent advances in software systems for managing data so that the full
potential ¢of the computer technology can be realised,

The Information Analysis Technique

In moving towards its gcal of an efficient information management system,
Economics Divsion used a technique called Information Analysis.
Information Analysis is a methodical investigation of the nature of the
data and information that an organisation needs to carry out its business
properly.

The main output of Information Analysis is called a "data model", which is
a map of all the data that an organisation needs. The principle components
of the data model are "entities" and "relationships". The entities are the
things that the organisation is interested in having information about.

The relationships are the way the entities are linked tcgether. The data
model also has accompanying documentation which further describes the types
of information that can be held by the entities.

Information Analysis by Economics Division

In our examination of the data and information needs of Economics Division
we studied the data it needs about agricuiture, and also at the data it
needs about itself in its day-~to-day running and administration. The data
model produced therefore had two parts, although only the sub-model
covering agriculture is discussed in the following paragraphs.

When we started on this submodel we quickly realised that it was important
to have a recognised standard framework as a basis for viewing agriculture
and its place in the economy. The New Zealand System of National Accourts
provides this framework. And as it is based on the United Nations System
of Natiornal Accounts, a system wiich is used by other countries, it's
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therefore possible to make valid comparisons between data about New Zealand
and similar data about other countries.

The System of Accounts is based on a circular flow of the factcrs of
production from their owners to producers. The producers supply goods and
services to the owners of the factors of production in their role as
consumers. ‘

What we did was to take the important "entities" out of the NZSNA
framework, where entities are things about which Economics Bivision
collects information, and put them in an Information Analysis framework,
Fig 1 is a very aggregated and simplified form of the data modei which we
produced. As you can see it could be applied equally to the economy as a
whole, an industry, or to a single farm.

In adapting the SNA framework to our uses we separated the producer into
three distinct types-the producer, the statutory marketing body, and the
government. The government was explicitly recognised as a producer in its
role of administrator and provider of services.

The owners of factors (also recognised as consumers) were also divided up
into corporate owners, the government, and financiers.

The goods and services produced can be separated into those that are.

consumed and those for capital use, This allows for additions to the

capital stock. Much of New Zealand's output is exported and goods and
services are importedfrom other countries.

On the basis of the investigation already completed the end point that is
envisaged as an integrated information environment as shown in Fig 2.
This shows that data is available to Economic's Division in many forums,.
These forms include information generated internally and held in desk
files, information held in overseas electronic data bases such as USDA's
AGNET and the FAO data base, local data bases such as the Department of
Statistic's [NFOS database, and information held in books. The system
‘would not reproduce the data held in many of these forms, but would provide
sufficient information through a central directory, to enable easy access
by the user. In addition, appropriate software to analyse the data and
present reports would be available. Some data would be held in a
Divisional database on computer.

Clearly a data model produced by Information Analysis is still some way
from an integrated information environment., The Division is at present
using the information provided by the data model plus other information to
work towards the purchase of appropriate computer equipment in which we can
operate an integrated information environment, :

Wider Implications

We consider that new ground has been broken by the Information Analysis
carried cut in Economics Division., Up till now the technique, as far as we
know, has been applied to the more straight forward analysis of the
day-to-day running of commercial firms involved in producing goods cr
services., We applied Information Analysis to an organisation whose
business is information. We believe that the technique would be
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appropriate for other crganisations to which information is an important
resource.
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Introduction

Like it or not, the fortunes of New Zealand's trade in agricultural
products have been, are, and will continue for some time to be,
heavily influenced by the policy decisions of the EEC. Particularly
for the dairy industry, but increasingly for the meat industry as
well, concern about the EEC in New Zealand has shifted in emphasis
over time. In the years prior to and immediately following the United
Kingdom's entry into the EEC, the main concern was for maintaining
access for New Zealand produce into the EEC markets, but in the period
since then a new concern has arisen to over-shadow the access problem:
that of the prospect of subsidised exports arising from the EEC's
distorted market mechanisms. Small wonder, then, that the EEC and its
agricultural policies continue to receive attention in economic
analyses conducted here.

It has become something of a truism to say that the EEC's Common
Agricultural Policy is guided by social or strategic considerations
rather than by economic ones. Despite this, the analysis of the CAP
continues to concentrate on its economic dimensions, such as costs of
production or its effects on resource allocation, with the
distributional effects receiving relatively less attention. Although
the general provisions of the Treaty of Rome do make reference to the
improvement of resource use, this aim is not mentioned in the main
objectives set out for agricultural policy.1 Moreover the primary aim
of a policy such as the CAP is to effect a distortion in resource
allocation in favour of agriculture, so studies which emphasise an
aspect of policy which is irrelevant to its terms of reference are
unlikely to be effective in influencing changes in it.

Comparative studies of agriculture between countries are difficult
enough, given the different farm systems, different economic
structures and different policy instruments encountered. This
difficulty is compounded when the industries are governed by different
policy objectives, since the evaluation criteria applied to one
industry will not be appropriate to evaluating the other. In view of
these considerations, this paper describes some results of a recent
international study, and addresses the problem of how to make such

1 Reference is made to improving the productivity of agriculture,
but this is not defined in an economic sense.
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analyses of more than academic interest to the commercial operators
and policy negotiators involved in EEC markets.2

Some Preliminary Considerations.

Calls for more pragmatism in analysis are a regular feature in
agricultural economics literature (6). Partly this is because of the
supposed division between short-term decision information needed in
the field, and the more longer term analysis undertaken in academic
study. But partly it is because of the economic framework within which
policy studies are conducted.

Economic -analysis can examine two basic aspects of policy, either
separately or together. The first is the impact of a policy, its
magnitude and distribution; and the second is the effectiveness of a
policy in achieving its stated aims. An extension of the second
aspect is the economic efficiency with which a policy operates, but
this pre-supposes that economic efficiency is in fact a policy aim.

Since policies evolve within a political framework, the most
influential analyses on future policy development are probably those
evaluating policy effectiveness in achieving stated objectives. After
identifying the manifestations of policy - statutes, regulations,
executive actions and so on - the next stage of such analysis is the
setting of performance criteria, which can be fraught with problems in
achieving objectivity in measurement, and in weighting several
measures into a single performance index. The third stage involves
establishing norms for comparing these criteria - for example a
theoretical ideal (such as perfect competition), a target, the pre-
policy situation or conditions achieved in another country. Since the
policy being assessed is likely to have multiple objectives, some of
which might not even be consistent with each other, and all of which
are subject to interpretation, there are many difficulties in
achieving a meaningful methodology for policy assessment. These
difficulties are multiplied many times in studies between countries
with different objectives.

There are several direct approaches which economic analysis of policy
can take. Most of these could theoretically be programmed to handle
multiple~objectives, but in practice they run into the problem of
inordinate complexity, and the fact that many policy objectives are
unquantifiable. Consequently, these approaches tend to ignore most,
if not all, of the objectives of specific policies.

2 Most information required by such people concerns short to medium
term issues. But insofar as longer term studies have a place in

the information flowing between countries, it is presumably to
contribute to the debate on policy. From the national viewpoint it is
to be hoped that such contributions can influence the development of
other nations'policies along lines less harmful to New Zealand's
interests.
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One such approach is the comparison of costs of production and the
extent to which present policies deviate from a theoretical ideal
(usually free trade and competition). But such studies rely on
product, input and factor prices distorted by policy instruments
elsewhere in the economies under consideration, which puts severe
reservations on the precision of any results obtained. A second
approach is the examination of the "economic overspill" of unilateral
policy changes, using global modelling to identify the costs and
benefits on different countries involved in trade. The most frequent
criticism of such models is that their level of aggregation and
deficiencies in the data series used seriously restricts their ability
to pinpoint the impacts of actual policies. Even if they could, this
only raises a further question of how to deal with betterment and
compensation between the trading parties involved, and there is as yet
(notwithstanding GATT) no effective institutional framework to deal
with this question.

A third approach is to compare nominal and effective rates of
protection, the methodology for which is by now well developed, but
unfortunately that methodolgy has a number of serious drawbacks.
Underlying assumptions, such as those of fixed input-output ratios and
the "small country assumptions" with respect to elasticities (hardly
applicable to either New Zealand or the EEC in world dairy trade) are
of doubtful validity, while the effective rates themselves are highly
sensitive to changes in prices for inputs and outputs, and to input-
output ratios. Add to that the practical mechanics of calculating
these rates - government transfers which are disguised or poorly
recorded, arbitrary allocation of joint benefits between activities,
input costs calcuated for a single product produced under different
systems -~ and the usefulness of effective rates of protection in
assessing policy in an interdependent (and second-best) world of
production possibilities appears extremely limited (7). They are most
useful for examining policy effects on resource allocation within
countries, where at least some of the inaccuracies in their estimation
will be common to all products.

What is missing from all these approaches, however, is anything to
make the analysis relevant and influential on policy whose aims are
primarily non-economic. While such analyses concentrate on the
content of policies in estimating their effects, relatively little
attention is given to the formation processes of policy (6). For this
reason, some writers consider an institutional framework is essential
to policy analysis, in order to identify at what and to whom such
analysis should be directed. (1)

Such an institutional approach starts with three questions: who
controls the management and administration of resources; who benefits
from policies relating to those resources; and who bears the cost when
resources are diverted as a result of policy. It then proceeds to
examine the method of policy change, which ranges from the incremental
modification of existing policies to fundamental overhauls of the
administered environment. It also examines the channels of influence
in policy formation, as exemplified by the opposing theories of
"public interest" (which states that policy 1is imposed impartially to
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correct observed distortions in the economy) and "interest group"
(which states that policies are formed in response to special interest
groups, who "capture' or otherwise exert leverage on the decision-
makers).

The aim of analysing the institutional framework of policy in this way
is to infer the priority assigned to the various objectives of policy,
and indicate the range of policy options which are likely to be
politically acceptable. This is not to say that economic policy
analysis should adopt a multi-disciplinary approach, but rather that
the contribution of analysis to policy making could be improved by
identifying and examining policy options which, although suboptimal in
resource allocation terms, nevertheless demonstrably achieve other
policy objectives.

Some observations on the West German dairy industry

Bearing in mind these considerations it is useful to draw on and
elaborate some of the conclusions of a study of the dairy industries
and policies of West Germany and New Zealand, which was recently
undertaken jointly by CAPS and the University of Gottingen.(4) This
was originally conceived as a study of comparative advantage and
effective rates of protection, but when the practical difficulties of
these approaches became apparent, a more institutional approach was
adopted, looking at the historical development of policy and its
influence on changes in dairy production and processing in the two
countries.

Although the direct interrelationship between West Germany and New
Zealand in dairy trade is small, West Germany occuples an important
position in EEC dairying. It is the second largest producer of milk
in the EEC, occupies a middle position among EEC countries in terms of
efficiency in milk production, and can be taken as exemplifying many
of the problems of the EEC dairy industry. It is also an influential
member state by virtue of being the largest financial contributor to
the CAP and there is a well established tradition within Germany of
academic criticism of policy.

West Germany has a land area slightly less than that of New Zealand,
with a population of around 62 million. In 1981 agriculture accounted
for 2.2 percent of GDP, and employed 3.8 percent of the workforce.
Dairying is a significant enterprise on more than 350,000 farms (45
percent of all farms) and its share of gross agricultural output has
grown over the past two decades to around 25 percent by 1981,

Over the period 1961 to 1983, the number of dairy cows in West Germany
declined by 4 percent to 5.6 million, but a 40 percent increase in
average milk yields per cow and a slight increase in fat content of
milk combined to increase annual milkfat production by about a third.
There was also considerable structural change, with the total number
of farms declining from 1.5 million to 0.8 million, and the percentage
of farms with dairy cows fell from 78 percent to 55 percent. But
despite the existence of some national measures to aid farm restruc-
turing, the financial commitment to structural change in West German
and EEC policy is far smaller than that towards price guarantees.
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Fundamental to the creation of the EEC was a tacit agreement between
France and West Germany, whereby the former obtained wider access to
European markets for its agricultural produce and the latter gained
wider access for its manufactured goods. But successive West German
governments have been aware that much of theilr agriculture is not
competitive with that of their EEC neighbours, and they have not
neglected to protect their farmers. Thus the German milk price prior
to the adoption of a common policy on milk, was about 15 percent above
that of the next highest cost producer, but the initial EEC price was
set close to this level so as not to disadvantage the German farmers.
Similarly, it was German manipulation of the green currency system
which was largely instrumental in the introduction of monetary
compensatory amounts in 1969, resulting in some of the competitive
advantages and disadvantages in trade between member states being
reduced.

During the 1970's, Ehe slowdown in West German economic growth led the
then Social Democratic governments to reappraise West Germany's role
as the largest net contributor to the CAP's funding. But while there
was repeated criticism of the expansion of the agricultural budget,
there was also dissention within the government between the agricul-
tural and finance ministries. German ambiguity on the budgeting issue
was particularly marked with respect to milk pricing, both because of
the large number of milk suppliers within Germany, and because of the
fact that milk is the only aricultural commodity in which West Germany
has a net gain. In the 1980s, with the return to power of the more
conservative Christian Democrats, West Germany's position as a
restrainer of agricultural spending has become even more uncertain, as
evidenced by recent price negotiations in Brussels which the Germans
vetoed on the grounds that proposed cereal price cuts were too large.

Dairy policy in West Germany, as in the EEC as a whole, is governed

by different objectives from those in New Zealand, and judged by
different criteria. Unfortunately those criteria are not readily
measurable. Above all it 1is the income of dairy farmers relative to
non-farm workers which determines the level of support offered through
the administered milk price.3 The "income imperative" in dairy

* support is underpinned by strong regional concentration of dairy
production, in areas of poor soil and terrain, high rates of unemploy-
ment and outmigration, and displaying other symptoms of socially
deprived regions. Dairy policy is therefore seen as a major tool for
regional income transfer.

3 In broad terms, EEC policy towards dairying aims to support farm
incomes by keeping the price of milk artificially high, by buying
domestic products into intervention and applying high border tarrifs
on dairy products to both discourage and raise the price of imports.
Production quotas within the EEC were introduced in 1984, and marked
the first restriction on unlimited open ended support for milk
production.
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Dairying is not solely to be found in remote regions, however. While
a high proportion of total production comes from small farms with
herds of 15 or so cows, located mostly in the south and east of the
country, more comes from middling to large farms with 50 or more cows.
Milk supply is more price elastic in the larger farms than in the
small ones, which paradoxically has hindered farm restructuring. This
is because a moderately efficient farm, when seeking to increase its
productivity, would have to invest in new equipment and buildings to a
cost of about DM10,000 per cow. The smallest herds are on farms
utilising old barns, so they do not need to cover depreciation charges
on buildings of around DMO.20 per kilogramme of milk produced.
Consequently when the price changes do not proceed in line with costs,
it is the progressive farmers who are hit hardest, while the small
farmer maintains output despite his lower labour efficiency.

The variation in production systems, together with the fact that most
dairy herds are on multiple-enterprise farms, introduces a degree of
imprecision into individual product pricing as a means of income
support. Over the years milk prices have been set too high for the
smallest, least efficient producers to go out of business, but not
high enough for moderately efficient producers to much improve their:
efficiency. Large, efficient producers have taken advantage of prices
and have contributed most of the increase in milk output up to 1984.
There is no doubt that West German dairying operates at considerably
higher costs than that in New Zealand, as basic economic theory on
marginal costs and prices would suggest. However, the crucial issue
in the EEC policy today, particularly from the position of a third
country exporter, is not so much how the policy works, but why it is
formulated the way it is.

From the New Zealand viewpoint, the EEC policy can be criticised
because its use of economic tools to achieve social ends has economic
impacts outside the Community. A more general criticism is that it is
indiscriminate, assisting the efficient as well as the socially
deprived farmer, so it is a relatively inefficient form of directing
social welfare payments. Farmers' organisations have always success-
fully resisted attempts to transfer farm income support to the German
social welfare scheme, a course which, although a more effective use
of taxpayer's funds, would result in fewer transfers to the farming
sector. A further feature of the CAP pricing mechanism is that the
income transfer is highly regressive - low income urban families pay
higher food prices to support high income large farmers.

Perhaps the most telling criticism of price policy is that it simply
hasn't worked. Although EEC policy has achieved higher revenues for
the dairy industry, the number of farmers has not been reduced enough
to result in a substantial increase in average farm incomes. Dairy
farmers' incomes are still below average for agriculture as a whole,
which in turn are below average for the non-agricultural labour force.
Yet it is because the earning differential for labour on and off the
farm is so high that political pressure for upward price movements has
been so persistent.
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Forming some barrier to the excesses of price policy is the so-called
"budgeting problem"”. But since the EEC budget is small in relation to
the EEC's total income, this problem is not one of size so much as of
distribution. That member states can be persuaded to permit an
expansion of total budget in return for some reduction in their own
contribution was clearly shown in June 1984, when the United Kingdom
withdrew its opposition to an increase in V.A.T. revenue to CAP
finances, in return for a rebate. So the budgetary constraint may not
be much of a constraint at all in the longer term. And as long as it
remains less costly for the EEC, in both economic and political terms,
to support farmers by producing and exporting surpluses than by any
other means, the current imbalances in world supply and demand for
dairy products seem likely to continue.

The history of dairy policy development in both West Germany and the
EEC suggests that when times are troubled, the policy reaction is
likely to be more interventionist rather than more open to free market
principles. Governments prefer to use hidden measures rather than
visible transfers of income (such as deficiency payments and direct
income support) and, unless they percieve positive effects for their
own industries, their policies tend to ignore external effects in the
pursuit of their internal objectives.

Overall the German Government, as much as that of any EEC member,
appears committed to continuing income support for farmers. But the
justifications for this policy have changed over time. In the early
post-war period, securing an adequate supply of food for nutritional
purposes was the dominant requirement of agriculture, but when this
became a less immediate problem in the late 1950s and 1960s attention
shifted to the social objective of raising farm incomes to some parity
level with incomes in other industries. From the mid-1970s, when the
policy's weaknesses in achieving its objectives became increasingly
clear, new arguments of a less tangible nature emerged in favour of
maintaining income support to small farmers, such as the benefits of
maintaining a broad distribution of property ownership, the creation
of employment in remote areas, and the preservation of scenic variety
in the countryside.4 Clearly the justifications for policy do change
in response to pressures from outside the agricultural establishment.

Since farm income support is the central policy objective, any

change in farm policy would need to maintain that support in some

form to be politically acceptable. Unfortunately, most of the reforms
proposed for dairy policy, such as lowering prices, increasing

4 It should be noted that the shift to "intangible" justifications
coincided with the slow-down in West German economic growth, when
achieving income parity between groups might have been more difficult
to justify. It is also significant that the Mansholt plan for EEC
agriculture in 1968 saw the aim of "fair incomes for those in farming"
as dependent on the achievement of structural change, whereas in the
1970s the interpretation of this aim shifted to guaranteeing incomes
to farmers regardless of whether structural change was achieved.
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co-responsibility levy, or direct income payments, have resulted in
either a decline in farmers' returns, or an increase in government
budgetary expenditure, and hence have not got very far. . Even the milk
quotas introduced in 1984 were accompanied by various national
measures to partially offset the potential decline in farmers'
returns. The implementation of the quotas is significant, howevér,
for not only did it mark the end of open ended support, it was also
administered in a way which made some attempt to safeguard the
interests of smaller farmers rather than larger ones. The question

. remains whether there are any other changes in policy imminent which

will lessen the EEC's tendency to produce and export surpluses in the
name of agricultural and regional support.

New Avenues for Analysis in EEC Agricultural Policy

Following this very brief review of the West German dairy industry, it

is interesting to turn now to some wider issues within EEC agricul-
ture.  These are not necessarily the issues most commonly associated
with trade policy study but some, at least, do have a direct bearing
on future supply and demand patterns for products of interest to New
Zealand.

Decisions in the EEC are not made to reflect the abstract views of
economists, nor even the majority views of its citizens, such is the
confederation of interests 1t represents. Behind each decision there
are many national issues at stake, which are first traded off against
each other by national governments in reaching their positions; and
subsequently traded off again in the process of policy approval in
Brussels. There is a range of important issues relating to power
structure within the national and EEC administrations which are beyond
the scope of economists. What can affect economic analysis is the
recognition that the EEC decision structure is inherently cumbersome
and fragmented, that gradualism prevails in policy development, and
that the structure is loaded against any reform of the CAP. It has
been frequently observed that the CAP is a cornerstone of the EEC,
since it is its only coherent policy. (5) Those members who feel
disadvantaged (including West Germany) by the CAP hesitate to press
too hard for reform, for fear of undermining the whole EEC; whilst
those who benefit from the CAP, knowing this, stand their ground and
maintain their advantaged position. Despite this and the painfully
slow decision-making process, the EEC can act quickly when it needs to
preserve its own integrity - another conclusion to be drawn from the
introduction of milk quotas.

Because of the nationalistic element in EEC policy making there is a
range of regional issues which is potentially divisive within the EEC.
These include the problem of low income regions with poor resource
endowment, low output and, as a result, little benefit from the
current pricing policy; the bias towards cereal production rather than
livestock production (which uses the high-priced cereals as inputs);
and the bias towards temperate products rather than Mediterranean
products. There are also some major conflicts over income transfer
between countries, between sectors and between social classes.
Incorporating such issues into analysis would give it a greater



influence in the policy debate. Arising from these issues are also
some of more immediate concern to New Zealand, such as the effect on
livestock production of a reduction in grain prices, or the effect on
horticultural production in the EEC if enlargement diverts more
assistance towards Mediterranean products.

One of the features of EEC food policy most frequently commented upon
is the apparent failure of consumers to effectively react to policy as
it currently stands. The consumers' interest is usually taken as the
continued availability of food at the lowest possible price, whereas
food prices in the EEC appear high compared with international prices
for traded products. The degree of value added in processing and
packaging in food products makes such international comparisons
dubious, so it is the internal perception of food prices rather than
abstract economic reality which is the more important influence on
policy.

The "problem"” of high food prices in the EEC is more apparent than
real since expenditure on food in relation to incomes is not particu-
larly high. Food accounts for between 15 and 19 per cent of personal
consumption expenditure in all the northern member states, including
the UK, where much of the inflationary effect on prices during the
transitional period in 1973-77 which is commonly blamed on the CAP is
largely attributable to world price changes for key commodities in
this period. (3) Moreover in most countries food's share of personal
expenditure has declined in recent years, so there is no general
perception that food prices should be lower. Add to these the
institutional factors, the more effective and concentrated lobbying
achieved by farming organisations, and the consumer's acquiescence to
high food prices does not appear exceptional.

Self-sufficiency arguments are still given some credence in EEC
countries, even though the self-sufficiency they practise is illusory
(being dependent on imported inputs) and probably rendered obsolete
by modern military realities. Countries appear to look on self-
sufficiency as a form of insurance, and are prepared to meet its costs
even if not expecting to benefit from it. The main influence that
consumers have had on EEC policy is in the setting of regulations for
consumer protection (specifications, labelling and so on). To the
extent that such measures are a form of non-tariff barrier to trade,
it is questionable whether third country food exporters should look
forward to the "awakening" of the EEC consumer at all.

Preoccupation with the CAP budget has been a major influence on EEC
decision making, as evidenced by the introduction of milk quotas in
1984 in the face of imminent insolvency. The wider distributional
issues relating to non-budgetary costs borne by consumers, or the
regressive aspects of policy in transferring funds from low income
consumers to relatively higher income farmers have had relatively
little influence in official circles, but also have received less
analytical attention than policy issues at the production level. (5)
There is also an apparent inconsistency between the CAP's regional
income distribution aims, and the failure to extend income support
beyond the farm-owning classes: the income position of farm workers
has failed to keep pace even with that of farmers, while workers 1in

89.
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food processing industries have had to face unemployment and social
disruption as their industries have been restructured and concentrated
into less remote regions. ‘

Since the CAP is justified on social grounds, there appears to be
scope for analysis to undermine the foundations of current policy.
Income is currently the only measure of a farmer's well-being used in

‘policy formation,5 and gives a poor indication of commensurability

between occupational groups. (3) Analysis of alternative measures

'which incorporate wealth, or of ways to avoid the capitalisation of
‘policy measures into land values, would provide a new input into the

policy debate.

Mainstream economic analysis, in measuring efficiency, ignores some of
the social costs inherent in pursuing efficiency, such as community
upheaval or environmental damage. There is some evidence that such
non-priced factors are becoming more important in policy discussion,
and may even be incorporated in policy measures. In February this
year, Regulation 797/85 was passed in the EEC which includes provision
for diverting CAP funds from subsidies on output to subsidies for
environmental protection. Like the milk quota system this represents
a major exception to the principles governing existing policy, in that
assistance is being offered in a way which should have a neutral
effect on output. Unlike the milk quotas, its introduction was not
precipitated by any immediate financial crisis. The effects of this
change are potentially far-reaching, and almost certainly will not
have been analysed to any great extent.

MOne of the main problems of price support is its capitalisation into

land values, one effect of which is to raise the opportunity cost of
non-productive land uses. If landscape subsidies become widespread,

~this imbalance in support for different land uses will be reduced,

which in turn could lead to less intensive production from some of the
farms in the EEC (2). The result is similar to the imposition of
direct-income support for farmers, except that a social benefit is
seen to come from the farmer in the form of "landscape tending". In
view of the shift in policy discussions towards less tangible benefits
of small farms, the landscape subsidies appear to be more politically
acceptable ‘than direct income support. Their effects would be very
dependent on how they are implemented, and how serious are the
attempts to shift assistance from production to preservation. And for
New Zealand, the most interesting question is perhaps what effect they
would have on less intensive farm enterprises in the EEC, particularly

.on sheep production. They could be production-positive or production-

negative, depending on the "price" attached to the landscape.

5 Admittedly returns to capital in farming are considered in farm
performance studies, but no attempt is made to assess the value of
farmers' wealth in relation to that of non-farm workers i.e. its
effect on cash-flow when land serves as collateral, the potential
capital gains on sale etc.



Conclusion

Mainstream neoclassical economics is inadequate for analysing policies
which have a strong social or strategic emphasis in their objectives,
such as the Common Agricultural Policy of the EEC. Such economic
analyses do not even address the crucial issues in political debate of
social values and equity, and risk being regarded as totally irrele-
vant to that debate. While there is still some merit in reminding
trading partners of how their agriculture stands up in terms of
comparative advantage or effective rates of protection, for New
Zealand to stress such issues may be self-defeating, since the faults
of other countries' agricultural policies are to be found in many of
New Zealand's manufacturing industries.

An institutional approach to policy analysis is useful in;

a) identifying the range of issues addressed in policy debate, and
b) identifying the policy options which have a chance of being
politically acceptable.

Armed with such information outside observers can undertake analysis
with the expectation of contributing to the policy debate, and
possibly influencing changes in policy.

Many of the issues of importance to trading partners like the EEC are
only of marginal interest to New Zealand, and there is a limit to the
detailed analysis which could be conducted here. But the value of a
fresh perspective or of methodological assistance to collaborating
institutions should not be discounted. Questionable practices, such as
the use of administered prices for outputs in cost benefit exercises
(giving a poor indication of actual resource cost and biasing the
result in favour of intensifying production) have been scarcely
challenged within the EEC (2).

Most economic analyses of overseas agricultural policy have had a
narrow focus, but some involvement with studies of wider issues may
have benefits to tradirional "trading interests". Such issues include
the lowering of intensity of production in subsidised surplus
production areas, either through lower input-lower output systems, or
land retirement for environmental purposes; focusing on distributional
impacts of policy, between countries, sectors and social classes,
particularly where they are inconsistent with the professed aims of
policy; and any other arguments which destroy the credibility of the
policy's objectives. At the least this would contribute to
understanding of factors moulding policy. It may also indicate
appropriate responses for New Zealand, both actively to influence EEC
policy development, and passively to adapt to the new trading
environment.

The alternative to an institutional approach is for policy analysis to
continue to outline "ideal" solutions, in the belief that the general
public will one day accept them and prevail over special interest
groups. Such an approach is as oblivious to its own effectiveness as
the policies it sets out to analyse.
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INTRODUCTION

There has always been something special about farming, the ideal of an
individual being his or her own boss, working hard and receiving the fruits
of the labour. Given an imperfect world, the practioners of the art have
been fond of saying they want a "hand not a handout". They have looked to
government to tide them over this or that short run problem whether it be a
natural disaster or a downturn in demand. Farmers for the most part will
support the concept of 1ittle or no government intervention; they wax
eloquently about the advantages of the free market. When assistance is
forced upon‘them, as one forces yet a second "1o011ie" on a resistant child,
they take it grudgingly. In the longer term however, the adjustment can be
much worse. To quote Nor'wester, "Lesson number one for generations still
unborn is - never, never let our industry accept Government help" (N.Z.

Journal of Agriculture, June 1985).

THE ECONOMIST AND THE THEORY OF THE OPTIMUM SOCIETY

Both the United States and New Zealand were settled primarily by
Northern Europeans seeking an opportunity to obtain land and earn a living
from the soil. The public policy in both countries has been one of
settling farmers on their own parcels of land. In the United States this
concept is often referred to as Jeffersonian Democracy - the idea that thé
best society is one where power is widely distributed. In as much as
wealth and 1land ownership were highly correlated, at 1least 1in the
eighteenth and nineteenth centuries, the optimum society was one of

numerous family farmers working their land with a minimum of outside

interference.
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The concept did not envision the increasing concentration of power in
agriculture resulting from improved farm technology and changing marketing
requirements. These factors have been major forces in the consolidation
of American agriculture. The parallel in New Zealand appears to be the
"Cockie on his blockie". While the early history of the South Island was
to encourage major concentration of land in the hands of a gentry (Eldred -
Grigg), the schemes to break up large land holdings in order to settle
returning service personnel signalled a return of public policy to the view
that a wide distribution of agricultural land was in the nation's best
interests. This view prevails today (see Fairweather 1985a, 1985b). There
remains a stated policy to place a number of competent young farmers each
year on their own plots of ground despite signals from other countries that
the future holds the prospect of increased concentration rather than

increased dispersion of agricultural resources.

THE LOGIC OF GOVERNMENT ASSISTANCE FOR LONG TERM PROBLEMS

To an extent settlement schemes have encouraged farmers to rely on
government assistance in time of stress. Whether the problem is cyclical
or long term, the call goes out for collective action, a government
solution. The politician is extremely sensitive to these requests given
his or her need to be re-elected within a relatively short period of time.
Further, the sensitivity is heightened when the sector is agriculture. The
arguments are trotted out about the importance of agriculture to the
national economy - 15% of the popu]atidn living in rural areas or 79% of
all foreign dollars are earned by agriculture or 25% of all employment is

directly related to agriculture.
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Numerous countries have adopted complex and involved schemes to
overcome a variety of problems. Whether the problem is drought, floods,
demand shifts, or changing technology, government action has been taken to
ameliorate the problem. In the case of American farm policy, it has been
Tess than a resounding success. A single set of policy instruments were
used for fifty years to try to meet dual objectives - production control
and maintenance of the family farm. Despite or perhaps because of the

policy, concentration of American agriculture has continued; until today

~the bulk of American farms are uneconomic units and/or hobby farms which

provide a lifestyle not a Tivelihood.

In the New Zealand context, programs of a long term nature appear to

‘be Tess pervasive and more recent. Such policies built to a crescendo

under the last government and now have been eliminated or severely reduced.
Apparently the future course 1is for a continuation of free market

economics.

THE LOGIC OF TEMPORARY ASSISTANCE FOR ADVERSE EVENTS

As opposed to long term government intervention the question can be
raised about the effectiveness of temporary assistance. Into this category
fall programs to offset the impact of droughts, floods, and other acts of
nature. In the recent past such programs have included grants, freight
subsidies, concessional loans, and regrassing grants. These are in
addition to existing programs such as S.M.P's, fertiliser subsidies,
transportation subsidies on inputs, and livestock incentive schemes. It is

debateable whether these last programs were ever viewed by economists,
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politicians, or farmers as being anything but short term measures until the
“current” problem was overcome. However, like "Topsy", they just grew and

grew.

‘An argument is made that expectations about an industry's future will
affect expansion or contraction. To the extent that a temporary slump in
returns leads industry participants to make decisions not to expand, then
temporary assistance will overcome the problem. If government smooths out
the troughs, then in boom times there should be a tax to transfer the
surplus so as to provide the correct signal on the upside. Further, it is
questionable that government will exhibit a greater degree of confidence in

an industry's future than do the individuals engaged in it.

A second argument put forth for temporary assistance is to overcome
income fluctuations or to maintain an adequate level of income. The
situation 1is exacerbated when other government programs have encouraged
individuals to remain in the industry. If one accepts the commitment to
the "Cockie on the blockie" ideal, then it is possible to sacrifice
economic efficiency for political necessity. To the committed free
marketer, it might make more sense to establish representative cockies on
uneconomic units and send each a monthly check. They could then be
declared a national treasure and included along with Mount Cook and Native

Bush on the Newman's bus tours.

Many authors have discussed stabilisation as a Jjustification for

government intervention or assistance. The argument generally goes that



98.

farmers face a higher degree of income instability than do other
industries. The causes seem to be both economic and environmental.
Chudleigh et al. point out that there is a serious question whether income
stability really leads to higher levels of investment. If investment is
funded from transitory income and consumption from assured income, the
permanent income hypothesis, then investment may in fact fall with
stabilisation. They further suggest that farmers should be responsible for

stabilisation of their own incomes.

In the case of adverse events claims are made that significant costs
are imposed. There is no question that to an individual the costs may be
dramatic, even catastrophic. Ritchie reports that in the 1977/78 drought
gross income loss was $21 million. This estimate was derived in the

following manner:

- 25 million lambs killed for export at .5kg Cost (mill of $)
less than 1976/77 $ 8.0

- 1.7 million beef cattle killed at 10 kg less

than 1976/77 $10.7

- 5 million ewes killed at 2 kg 1éss than 1976/77 $ 2.8

In addition the estimate was made that another $29 million of lost

income occurred in 1978/79 due to lower lambing percentages and loss of
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wool production. If an adverse event affected the entire country, this
type of analysis might be valid. However, it appears that no recognition
is taken of market price responses to supply shifts. The question should
be asked whether the income of firms not affected by the event went up.
The correct answer is to evaluate the net loss to all firms not simply the

gross loss to those affected.

The social cost is recounted in the popular press with the onset of
every disaster. Antidotal evidence is given to Jjustify government
intervention. Stories surface of farmers feeding lines of stock in the
burning sun while pastures shrivel, recede and disappear. "These bare
paddocks grew nothing but dung." (Little from Ritchie). The June 1985
issue of the New Zealand Journal of Agriculture is replete with articles
portraying the plight of the drought stricken farmer. The conclusion seems

to be that government must supply the props to provide equity.

EVALUATION OF TEMPORARY ASSISTANCE POLICIES FOR STABILISATION

It is instructive to look at the experience in other countries when
evaluating adverse events intervention policies. J.W. Freebairn (1984)
analysed the measures utilised by the Australian Government to deal with
the 1982-83 drought. He notes that subsidisation of purchase fodder caused
farmers to retain more stock and increase the feeding rate. This behaviour
tended to even out the supply of wool and meat over the drought and post
drought period. He concluded that at best no more than 50 percent of

drought affected sheep and cattle producers received benefit from feed
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subisidies. Also some of the benefits went to overseas consumers. in the
form of lower meat prices and to domestic fodder producers due to higher
prices. Perhaps most important was that farmers in non-drought areas and
drought area farmers who employed alternative strategies suffered losses

due to adverse price changes.

The other major program undertaken was‘interest rate subsidies. This
took two forms -~ concessional carry on loans and debt interest subsidies.
Freebairn suggests that as with fodder subsidies the interest rate program
was discriminatory and lead to distortion in resource allocation. The
interest rate subsidy programs tended to benefit only that subset of
farmers who were judged to be "viable prospects for the long term", but who
were unable to obtain a commercial loan. They received a loan at 4%.
However, an adjacent farmer might have to pay 14.5% through regular
commercial channels. Farmers who were viewed as not standing a good chance

to succeed were denied a concessional loan.

Perhaps the result of temporary assistance is best summed up as

follows:

"Both fodder and interest rate subsidies provide incentives for
farmers to lessen their efforts to cope with future droughts from their own
resources. They discourage the conservation of fodder, use of conservation
stocking rates and building up of financial reserves because these

strategies receive no subsidies". (Freebairn 1984).
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It seems reasonable to conclude as a logical extension that if an
industry assumes that assistance will be provided then the incentive to
undertake alternative private measures will be reduced. This would include

non-governmental collective action as well as individual measures.

THE LOGIC OF ASSISTANCE DUE TO MARKET FAILURE

While stabilisation does not appear to be a basis for government
intervention, market failure may be. Bator, Buchanan and Tullock, and
O0lson have discussed aspects of the problem of deviations from the
-assumptions of the purely competitive model. The major concerns are public
goods, externalities, and imperfect information. In the case of adverse
events mitigation, the realm of concerns appear to be disaster prediction

and development of alternatives.

The traditional economic efficiency analysis suggests that
government's role should be restricted to extension activities, data
gathering, basic research and provision of capital {(see Chudleigh, et.al).
In the first three cases, the argument is made that due to existence of
market imperfections that if decisions are left to the private market the
result would be a sub-optimal provision of the good or service. 1In
general, the problem is one of an inability to internalize the benefits of
the activity. Given this analysis, there exists a possible set of
alternatives for dealing with adverse events which bears investigation.

Some of these proposals will be discussed in a later section.
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The fourth area on the Chudleigh et al. Tlist deserves some special
attention. They argue that concessional financing is necessary because the
private market may not recognise entrepreneurship as adequate T1oan
security. While they point to the problem that this might cause with
product development or market research, the logic is not hard to extend to
the need for government support of young farmers with great technical
expertise but inadequate financial resources. An inherent problem in this

approach is that if an adverse event strikes, there may be an impression

“that government has a moral obligation to these individuals. Further one

“‘must be constantly cognisant of the opportunity cost of the capital. This

is particularly true in times of high interest rates.

POSSIBLE ALTERNATIVES TO GOVERNMENTAL ACTION FOR ADVERSE EVENTS

In line with stated government policy to free up the New Zealand
economy, it is logical that alternative methods need to be developed for
handling adverse events. In reality adverse events fall into groups -
those which have significant externalities or are likely to be widespread
and those which are localised. An additional aspect is the level of
uncertainty about the event. It is unreasonable to treat an outbreak of
foot and mouth disease as one would a drought. The first is not certain to
occur, and while prevention of occurance cannot be guaranteed, collective
action can be undertaken to reduce the probability. The question to be
answered is whether the solution is governmental or private collective

action. Here an appropriate measure is the level of transaction costs.
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The second class of adverse events such as droughts, floods or snow
storms are likely to occur. Here the only questions are when, how often,
and how intense. As long as individuals assume that the 100 year flood
only comes once every 100 years or that droughts are purely cyclical,
catastrophes will continue to plague them. As the ecologists say, "Nature
always bats last."” Numerous authors in the past have discussed strategies
for dealing with drought on an individual basis. For the most part the

suggestions have been more or less traditional farm management approaches.

Crump, Ritchie, and Dent & Beck list specific conventional approaches
such as flying flocks, buffer mobs, underfeeding, and increasing feed
supplies. Most of these techniques have existed for sometime, but their
acceptance has been limited. They remain as reasonable short term

adjustment devices.

Toft and O'Hanlon, Seymour and Quested and Bartholomaeus have
emphasised the importance of timing of decisions. In a drought which comes
on slowly, the recognition of the phenomenon is critical. Each has
attempted to develop a sophisticated mathematical model to aid farmers in
making such decisions. While intellectually appealing these models

probably have limited direct use to the practising producers.

In a current research project we propose to investigate and evaluate
several other alternatives. Of prime interest are the possibilities of
drought insurance and expansion of risk management techniques such as

future markets and better adverse events prediction of impacts. The
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utilisation of private sector insurance schemes to protect against all
risks has been used in a limited set of circumstances. Only recently has
United States' agricultural policy shifted the crop insurance program from

the public sector to the private.

The second area of interest is utilisation of the futures market. As
an initial hypothesis it appears that there is only limited usefulness for
this technique. The average farmer is likely to be less well informed than
the professidna] trader. Furthermore, the future market provides a
riskless hedge only if the producers knows his output for certain. As an
alternative he could "insure" himself partially by "hedging" only a part of

his production.

The third area of interest involves development of improved drought
prediction models. While a significant amount of work has been done on
physical models, 1ittle or nothing has been done to integrate existing
social and economic policy. The objective of this type of work would be to
assess the likely impacts of an adverse effect. We will be using data
collected in South Canterbury and North Otago to obtain indications of
impacts. OQur model will include physical parameters as well as a variety

of social variables to estimate likely outcomes.
CONCLUSIONS

The movement of major countries toward more market orientation

foreshadows attempts to eliminate a wide range of programs to support
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agriculture. Subject to the need of politicians to aid their constituents,
government programs will be replaced by individual actions or
non-governmental collective action. With respect to localised adverse
events, potential solutions include existing farm management strategies as
well as increased use of the futures market, the development of broad based

insurance schemes, and better drought prediction.
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THE FLOW OF FUNDS REVISITED : TOWARDS AN INTEGRATED SET OF AGRICULTURAL
STATISTICS AND BIOECONOMIC MODELLING CONSIDERATIONS

1. Introduction

While accounting systems and statistics are the underlying theme for this
paper, not one statistic will be presented. The aim of this paper is to
examine and develop concepts in a systematic way which has implications for

the future recording and analysis of the economic activities of the farm
sector.

It is 13 years since the author was involved in a major MAF project, under
the direction of Robin Johnson, to develop a disaggregated, farm-type
production account. At the same time, the Department of Statistics had
developed and published the new Gross Agricultural Production Account,
based on the United Nations System of National Accounts (SNA). Since then,
the author's own studies, as well as those jointly funded by MAF (Laing &
Iwart, Beck), have provided a number of insights which are relevant to the
development of the agricultural data base.

2. A Policy Analysis Problem

Much of the early theoretical policy analysis work (especially the welfare
analysis of price stabilisation) was conducted within a short-run partial
equilibrium framework which either treated investment as exogenous or
ignored it completely. It is however likely that the major effects of
policy changes on resource allocation are going to be found in the longer
run through the impact on the capital structure of the firm. On the supply
side, behaviour and structure are not independent, a point well stressed

by Carlson (pg. 5):

“In actual production the different time periods are seldom closed or
"self contained" but are inter-related with one another. Through the
existence of durable productive resources, through stocks of "goods in
process" and through the interdependence of the price system as between
different dates, the production activity in one period is related to
the activities of preceding and subsequent periods."

The inherent lags in the livestock breeding cycle, as opposed to the
simplicity of a cropping system, are further reasons for developing a
modeling framework that recognises production is not "timeless." By
integrating structural and behavioural relationships into a suitable
framework, an assessment of the longer term impacts of policy changes can be
made.

Any views expressed are the author's, not MAF's, and as is customary, the
author accepts responsibility for any errors.
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3. The Bioeconomic System

It is the manipulation of the biological system (the soil, water, plant,
animal interaction) for economic gain that characterizes a bioeconomic
system.

The interdependence of behaviour and structure within the bioeconomic

system can be illustrated by using the fundamental differential equations
for bioloyical and economic growth.

Clark, in discussing the exploitation of biological resources defines the
basic differential equation as:

dX = F(X(t))-N(L) wevereenneaa(l)
T
Where
.%% = X=rate of population change

F(X(t))=natural growth rate of the pdpu]ation
h(t)=rate of removal (slaughter, harvesting)

The equivalent equation of the fundamental neoclassical growth model,
Intriligator (1971, py. 405) is: :

I(t) = dk = F(k{t))-C(t)-uK(t)ususes(2)
dt ,

Where:

I(t) =investment, change in capital stock

F(k(t))=output, a function of capital stock

C(t)=consumption

u=depreciation rate, proportional to capital stock
As Clark (py. 10) points out:

“That these two problems can be described as by a single mathematical
model is not a mere coincidence. From the point of view of human needs,
a resource stock is simply a particular form of capital that can either
be consumed or conserved. What distinguishes a biological resource
from a stock of traditional capital (such as buildings, machinery,

human expertise etc), of course, is the mechanism of growth:

biological resources grow "by the gift of nature", traditional capital
can only increase through human effort."

This yuote thus focuses attention to the fact that within bioeconomic models,
the main thrust of human effort is devoted to the development of “capacity"
to sustain the biological resource. The bioeconomic model to be developed in
this exercise will be built around two such groups of equations.
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The harvesting variable in equation 1 represents output in equation 2. By
defining the basic inventory relationship for capital stock and specifying
equation 1 as the logistic growth equation, a recursive linkayge between the
two equations can be established by making the plausible assumption that
capacity formation precedes and ultimately limits biological growth in a
controlled system, i.e.:

X=T‘X(1R_)€<. )-ht o-..ca-oooooo..o(B)

Where:
r = intrinsic growth rate (births less deaths)
Kg= carrying capacity, fixed for a given period.

Within the logistic model, growth will be positive as long as the
population level (x), does not exceed capacity.

The inventory relationship is:

KE41=KLHINE wevevnnencencnooaa(dd)

where investment is net to be consistent with equation 2,

In the absence of borrowed funds, it is the harvesting function (the

behavioural relationship) of equation 3 which generates revenue, a portion
of which is used to finance investment and thus change the productive
capacity of the system in the following period. This illustrates the quote
by Carlson, namely production is not timeless.

4. Source and Use of Funds

The tirst step in this exercise is to trace in a systematic way, the
connection between production, prices and expenditure and other variables in
the real system and the terms and conditions on which funds can be raised in
financial markets. This necessitates the construction of a flow of funds
matrix, which represents and ex-post record of the flows through which the
demand for and supply of funds are equated. The flow of funds accounts
relate changes in the balance sheet to income statements, thus describing
movements from one accounting period to another.

The basic technique has been used in relatively few agricultural studies,
Meuller, Penson, Stanbidge (1973), Johnson (1981).

Stanbridge studied the New Zealand farm credit market as a whole, over the
period 1946 to 1969 while Johnson covers 1970 to 1980 and uses the new SNA
concepts 1. While this study is only interested in a portion of the
aggregate, the accounting framework is still applicable.

1 SNA : System of National Accounts, as explained in detail in the United

Nations Publication (1968) and summarising by New Zealand Department of
Statistics (1978).
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The technique possesses four basic advantages:

(1) it is a comprehensive summary of linkages between the nominal and
real system

(i) it places in perspective the role of retained earnings as a source
of sectoral funds

(ii1) it offers a dynamic explanation of changes in financial variables

(iv) it generates a compact summary of data that can be used as a basis

for further economic or econometric investigation.

The ex-post accounting relationships are defined so that the supply of
funds equals the use of funds. A fuller accounting definition is given by
Stanbridge (1973, pp.11-10). A simplified flow of funds statement is shown
on Table I.

TABLE 1
FLOW OF FUNDS STATEMENT

Sources Uses
farm income mortgage repayments
borrowed money operating expenses
non-farm income investment

taxation

consumption

Penson (pg. 6) states that:

“If the accounts are to be put to analytic use in order to derive
economic parameter estimates and not just as a descriptive mechanism,
further analysis is needed. One possibility is the simulation of a
system of estimators for the components of the farm sector SAUF (source
and use of funds) statement. This could be used as a framework to
measure and test relationships of the various components.,"”

An example of such an exercise is by Lins, who developed a simulation model
for the United States farm sector accounts,

Brake has suggested that the SAUF approach is still relatively untouched 1in

agricultural finance and stresses the need for an underliying economic
theory in the extent of the tool. The lack of published work eight years
later points to the area still receiving little attention.

5. Economic Theory in the Context of the Source and Use of Funds Statement

In the period following Brake's article, the development of the household
production function by Michael and Becker, and the application of the
underlying concepts to an agricultural household by Barnum and Squire,
suggests the accounting structure could have entered the utility maximizing
process as an additional set of constraints., The explicit introduction of
time and the work-leisure trade-off in these models however necessitates
intensive field data collection. For example, Barnum and Squire (pg. 101)
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had 839 households in their survey, each of which was interviewed 54 times
during the course of the year. The econometric estimation of such models
is usually via the indirection utility function using Stone's linear
expenditure system.

An alternative approach, using secondary data is offered.

In this paper, it will be shown that the neoclasical theory of investment

can be integrated into the SAUF structure. The approach adopted is ad hoc
relative to a dynamic optimization under adjustment costs approach.

However, from a knowledge of existing economic theory one can make a priori
inferences of the signs of most of the explanatory variables in the system.

5. Capital-Theoretic Concepts

The theory of investment behaviour depends on the theory of optimal capital
accumulationsZ2 and most of the basic concepts can be traced back to Fisher,
while Hirschliefer is credited with much of the two period Fisherian analysis
which appears in text books (Layard and Walters, Chapter 12, Evans Chapter
6.)

Capital Theory is the economics of time. It attempts to explain if and why

a productive unit will generate a stream of benefits in excess of costs
over the life of the unit under study.

The basic concepts of capital theory are very simple., Basically an
individual has:

(i) productive-investment opportunities
(i1) borrowing-lending opportunities
(ii1) preferences exhibited by a utility function

In order to take advantage of investment opportunities the individual has

to be willing to forego some present consumption, and he will do so
provided his well being or utility is increased in the future.

‘Given perfect markets and knowledge, under the two period Fisherian model,
inter-temporal preferences are maximised when the individual's time rate of
preference is equated to the interest rate on capital funds which in turn
is equated to the marginal rate of return on the investment.

2 Beside seeking to explain investment decisions, capital theory also
includes a second central theme, the determination of the rate of interest
- the return to saving and investment in the neoclassical model. This has
become a contentious issue between the two Cambridge schools and the
controversy centers around the defination of capital, its measurement, and
the determinants of the distribution of income between profits (return on
capital) and wages. Involved are concepts such as reswitching so that one
can no longer be certain that the interest rate bears a simple and reliable
relationship to the capital - output ratio and hence the distribution of
income. Baumol (Chapter 26), provides a good summary of the issues and
implications.
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Diagrammetically the model is shown in Figure 1. The initial endowment of
resources in period zero is E, and the individuals's production
possibilities frontier is EF. The capital market is represented by the
line VQ whole slope is i, the rate of interest. The inter-temporal

utility function is represented by U9, It is immediately apparent that
access to the capital market allows for a higher level of utility than were
U to be tangential to the production constraint,

At equilibrium, consumptign occurs at point C, and production at point Y,
with borrowings of C* o-Y* J)(1+i) in period 1.

The Fisherian model has direct applicability to agriculture given the joint
firm-household decision making process - both the firm and the household
rely on income generated by the firm., With perfectly competitive markets
for labour and all relevant goods, the simultanity between consumption and
production breaks down. (Hazell, pp. 384-385) and the equilibrium can be
determined in two sequential steps. First maxamise the present value of
income streams - this guarantees the consumption frontier is pushed as far
out as possible in Figure I, i.e. to OV, then choose the preferred
consumption point,

In moving away from the Fisherian two period case to the more general
dynamic optimizing situation, new insights can be gained using optimal
control theory 3. Dorfman contends that optimal control theory is

formally identical with capital theory and he supports his thesis by
deriving the maximum principle of Pontryagin (Intriligator, (1971), Chapter
14) by means of economic analysis.

The maximization procedure is found in a manner analyagous to the
Lagrangian multiplier technique of static optimization. In this case the
Hamiltonian function is used. Along the optimal time path, marginal
benefits are equal to the marginal shadown cost of capital, and capital
depreciates at a rate equal to the present value of the change in capital
value per unit of capital used plus the contribution of the unit of
resource so used to the present value of the resource stock. The latter
point shows that the current value rate of depreciation is partially offset
by growth in the shadow price over time, and thus represents a modification
to the classical capital theorists concept of the Golden Rule of Capital
Accumulation 4,

3 Control theory has become the central tool of capital theory - so much so
that it has been renamed growth theory and has allowed for the theoretical
analysis of problems that previously could not e formulated in their dynamic
context. For example, Kurz extends the neoclassical growth model to allow
for wealth effects.

4 tach unit of a capital good is ygradually decreasing in value at precisely
the same rate at which it is giving rise to valuable output.
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As Dorfman says:

“The problem of the choice of the optimal path has been reduced to a
much simpler problem, the problem of choosing an optimal inital value
for a unit of capital. This is by no means an easy problem, but it is
obviously a great deal easier than finding an entire optimal path
without the aid of these formulas"

Control theory has been used to analyse the short-run behaviour of the firm
under the so called cost of adjustment, Gould, Treadway. In this approach
the actual investment path becomes a decision variable which will affect
profits. The two quoted articles show the sensitivity of the results to
the initial asumptions such as the form of the production function and the
manner in which expected prices are generated. The case made for such
models is that the stock adjustment models are ad hoc in nature, with such
adjustment mechanisms as the geometrically declining distributed lag.

Gould shows that with fixed prices, dynamic optimisation with adjustment
costs is consistent with the geometrically distributed l1ag model, but once
time dependent prices are introduced, the optimal investment path no longer
follows the distributed lag.

Gould (pg. 64) however notes that:

"It is entirely possible that auxiliary adjustment mechanisms give a
sufficiently good approximation to such a broad range of underlying cost
of adjustment situations that their use is justified on the principle of
Occam's Razor". 5

While the underlying concepts are simple, there are in reality a number of
factors which have transformed capital theory into a complex area at both
the theoretical and empirical level. Contributing factors include
replacement, durability, stocks verses flow concepts, uncertainty with
regards to product prices and rates of inflation, and imperfect markets.

Some of these points will be discussed in detail in later sections of this
paper.

7. Farm-Household Objectives

One of the basic components of the capital model was that individuals have
preferences represented by utility functions. Scitovsky has demonstratd
that given the work-leisure trade off, profit maximization is an assumption
rather than a fundamental prediction of economic theory, and that profit and
utility maximization will only rarely be equivalent (requires constant
marginal utility of money).

In an agricultural setting, Lin, Dean and Moore, showed that utility
maximizing models performed better than profit maximizing ones. However,
given the atomistic nature of the farm sector, a persuasive case for
profit-maximization is given in the "natural selection" proposition of
Alchain, and Aichain and Kessel. This simply states that firms which do
not approximate the maximization of profits will be unable to meet the
rigors of competition and will be driven out of the market.

5 Accept the simplest explanation that works.
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Friedman, in his methodology of positive economics, argues that whether or -
not businessmen say they maximize profits, if they act toward this end,
then the underlying assumption is an empirically valid description of firm
behavior. Empirical evidence has not discounted the profit maximizing
motive as being the major goal of the firm.

Patrick and Eisgruber, in reviewing a number of studies related to the goal
orientation of farm-families, list ownership, living standards, leisure and
credit using-risk taking behavior as important goals. Stanbridge (1973)
uses a farm-firm utility scheme, where utility is generated by activities
similar to those of Patrick and Eisgruber, to show that the weights on
various goals will change over the life cycle of the firm., Figure Il shows
tne life stages of a "typical" farm-frim as given by Hopkin (pg.141).

Once established 6 the "typical"manager seeks to grow, either to more

fully utilize his managment capacity to gain economic security or maintain

a competitive position. During the consolidation stage growth has a lower
priority - debt retirement i5 an important goal. Finally, the entrepreneur

is interested in transferring assets in an equitable fashion and at minimum cost
of his heirs.

The complexity of the goals of the farm-household and the interaction of

the life cycle on the composition of the utility weights 7 makes it
impossible to embody all the concepts given in this section into a growth
model of the representative firm. For the rest of this study whether
explicitly stated, or implicitly inferred, the objective of the farm-firm
will be the maximization of the present value of expected profits, subject
to the constraints imposed by the household (a minimum level of consumption,
maximum hours prepared to work etc) and the capital market (an upper bound on
borrowing).

b Three biological analogies exist in economics that are of interest in
growth - the first is the life cycle, the second is Darwinian survival of
the fittest - Alchain's theory, and the third is the homeostatis analogy -
Boulding.

7 Hazell (pg. 386) also cities studies which suggest that individuals utility
functions are not stable due to changing socioeconomic conditions, This
would indicate limited application of the Bornoullian expected utility
approach for studies extending beyond the short-run.
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8. Investment, Theories and Methods

In this section, the methods used in the specification of investment
functions are discussed at a general level. Attention is then focused on
the agricultural sector and the specification of livestock models in
particular. Jorgenson's review (1971) shows that great ingenuity has gone
into the construction of models, but with often contradictory and
indifferent empirical results, Intense academic exchanges are evident in
the literature, especially between Eisner and Jorgenson. Wonnacott is
prompted to note that compared to the investment literature, the
consumption literature is the model of simplicity and clarity.

8.1 Underliying Concepts

It is inappropriate to look on investment as being an equilibrium flow;
rather it is a process of adjusting the capital stock toward its desired or
equilibrium level. Investments, based on expectations of future market
conditions, are undertaken if the expected rate of return (ERR) exceeds the
market rate of interest.

By holding other prices and output constant, profit maximization infers a
negative relationship between the ERR and the stock of capital., If the
market rate of interest is substituted for the ERR then the demand schedule
for capital is obtained. The time rate of change of the demand for capital
gives rise to the investment demand schedule which is concave due to the
rising supply cost of capital goods. Figure III shows that if the interest
rate drops to i, then there is a new level of desired capital stock* 1,
which can be achieved by a net increase of 0I1 in investment, where

OI].zK]_*—Ko*.
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FIGURE 1l
DEMAND FOR CAPITAL AND INVESTMENT
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The above diagrams also show that, even at constant interest rates, if the
price of the product rises, then the two schedules would both shift to the
right, with the new equilibrium points given at A and Al,

To capture the elements of the above graphical analysis involves the
specification of the determinants of the desired stock K*, the underlying
time related process of adjustment to the new equilibrium Ki*, and the need
to account for depreciation of the existing capital stock Kg*,

Jorgenson (1971), divides the determinants of desired capital into three
groups;

(1) capacity utilization - (change in output, sales less previous
peak of sales etc.)

(i1) internal finance - (retained earnings)

(i11) external finance - (borrowed funds)

Jorgenson concludes that on the basis of empirical analysis, real output
is the single most important factor, and this is usually embodied in some
form of accelerator, stock adjustment of capacity model. Evans (pg. 86)
shows that if the estimated value of the capital output ratio is the
average value (not the marginal), then the three formulations of the
investment function are equivalent, since they are all characterised by an
underlying Koyck transformation.

The above classification into three groups is perhaps artifical, and the

bifurcation hypothesis (Evans, pp. 73-105) provides support for all three
determinants. It acepts the basic premise of neo-classical investment
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theory whereby investment is determined by the intersection of the marginal
efficiency of investment schedule (MEI), see Figure IV). According to the
bifurcation ghypothesis, during periods of rapid demand expansion, the MEI
schedule shifts to the non-linear segment of the MCF schedule so that
output and interest rates become the most important determinants of
investment,

Conversely, when conditions stabilize or contract the MEI schedule moves
back and intersects the MCF schedule in the horizontal section of Figure IV
where liquidity variables provide a better explanation of investment
outlay.

FIGURE IV
BIFURCATION HYPOTHESIS

i T MCF

\\\ MEI,

MEI,

8.1.2 Depreciation of Capital Stock

The most commonly adopted procedure is that depreciation is proportional to
capital stock, this being derived from the geometric mortality distribution
which implies that capital stock is a weighted sum of past gross
investments with geometrically declining weights. Laing (pp. 9-10) gives
the necessary mathematical proofs.

8.1.3 The Adjustment Process

Finite, geometric and rationally distributed lag functions have been used
to characterise the time path of the adjustment process. The Flexible
accelerator model with its implicit geometrically distributed lag has
become the principle adjustment mechanism in most studies. It has been
criticised for being ad hoc in nature (Gould, op cit) and more theoretical
insight can be gained with dynamic optimisation under adjustment costs, but
whether the control formulation of the problem produces empirical estimates
any better than the flexible accelerator remains to be seen.

8.1.4 Problems

Measuring the capital stocks has always been a problem. Ideally any
measure should correspond to the capital services provided, but major
difficulties arise from the fact that the stock consists of various kinds
of equipment, structures and land at different stages in their life cycles.
Combining these into monetary measures involves both the index numbers and
aggregation problem as well as problems peculiar to capital - reswitching
etc.
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The normal procedure is to meausre capital value and then deflate by an
index of prices. The ideal deflator would reflect the changing value of
capital services, but usually such series are not available and researchers
use indexes relating to the costs of making the capial inputs.

Measurement problems aside, the major shortcoming of the procedures
referred to in this section is that they are basically single equation
models, while in the “real world" firms are jointly making decisions
regarding investment, devidends and stock issues. Investment decisions
should not be estimated in isolation. ODhrymes and Kurz have shown that
under this approach profits were a significant determinant, which was in
contrast to the majority of single equation estimates where sales or output
were the significant determinants.

9. Agricultural Investment

Most of the concepts introduced in earlier sections have been used in the
specification of models pertaining to investment in the livesto¢k industry.

Herr, Glau and Waugh (1977 a and 1977 b), in studies relating to Australia,
show that transitory income has a major impact on investment. Girao et al
also found evidence for this in the United States. For New Zealand
Philpott and Stewart, Ross and Johnson (1978) show how for the sector as a
whole, investment fluctuates according to aggregate net farm income, thus
suggesting the transitory income impact. All these studies then suggest
the financial variables have a greater impact than in the manufacturing
sector,

The standard theories of investment as outlined, have been successfully
applied to the livestock sector to show that when animals are both capital
and consumptive yoods, the possibility of negatively sloped short-run
supply functions exists. This is at variance with the neoclassical model
of production, which under profit maximization, gives an upward sloping
supply schedule.

The pioneering article by Reutlinger (1966), using the stock adjustment
model, presented an analytical model which showed a negative short-run
supply response for breeding cows, though he was not able to predict a
priori which would happen to heifers, and he postulated a standard
neoclassical supply function for beef,

Jarvis produced what is probably the benchmark study in this field., It
central theme was cattle are capital goods, producers are portfolio mangers
and that animals are retained as long as their capital value in production
exceeds their slaughter value. Within the dynamic optimising framework he
was able to show that both steers and heifers could also have negative
short-run supply responses.
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A recent reformulation of the Javis model by Reeves offers scant
theoretical justification for Jarvis's negative supply response for steers.
Reeves accounts for the opportunity gains which could be realised from
replacement steers. He introduced the number of fattening rotations 8

into the model to show that the optimal age of steer slaughter may decrease
with an increase in the price of beef,

Variants of Reutlinger model have been used in studies by Tryfos, Waugh
(1977), Ospina and Shumway, Laing and Zwart, Laing, Guierrez et al and
Martin, Constrained dynamic optimization specifications appear in the
works of Court, Yver, Freebairn, Rayner, Scott, Reynolds and Gardiner and
Spencer and Tweedie.

Most of the theoretical development outlined here has been for situations
where the animals can be finished in feed-lots and a high degree of control
can be placed on the time rate of weight gain9, Finishing an animal on
grass is a much slower process exposed to the vagaries of nature so that
“optimality" would probably be thought of in terms of years, as compared to
pen feeding where one can at least think in terms of quarters. On grass,
weight gain is a function of grass growth, which in turn is sensitive to
climatic conditions. The decision to sell is then based on an interaction
of economic and cliimatic factors, the relative intensities of which can only
be established through empirical investigation.

10. Risk Response

Studies like those of Lin, Dean and Moore and Just (1974) show that in the
United States at least, farmers are predominently risk adverters. The same
is probably true for New Zealand. King, in a review of agricultural
econometric models argued explicitly that the most important thrust in
terms of supply response models is the development of behavioural models
relating to producer formulation of expectations of price, yeild and risk.
Lin also points to the small number of studies that explicitly introduce
risk into positve analysis.

While stochastic programming algorithms have long been available, and have
been used in agricultural settings (e.g. Hazell and Scandizzo, Sudan, Just
(1975, p. 836) contends that, "the implications of risk for positive
response studies have been seriously neglected," and suggests that

(p. 842), "some serious mistakes in policy formulation can be avoided if
risk-responsive methodology is properly exploited." The positive approach,
according to Just, holds promise in that the information about objective
criteria need not be specific and because the formulation of producer's
subjective evaluaton of risk need not be specified (completely) in advance.

8 Reeves draws on the Faustman's forestry model (see Clarke, 258-262)

which considers the possibility that once trees are removed from a given
area, the land is available for new growth, and the longer the.felling of
the existing forest is delayed, the longer it takes to acquire revenues
from future harvests.

9 A recent study by Garrod and Roberts uses the logit function to describe
the choice between finishing on grass or in a feed lot.
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The approach adopted in the literature involves modifying the general class
of adaptive expectations model so that subjective expectations for the mean
squared error of adaptive predictions is also included. For example see
Just (1975). Examples of econometric supply functions incorporating some’
allowance for risk are Just (1975), Traill, and Anderson et al.

11. Modelling Approaches and Policy

Growth by its very nature requires the use of techniques that are dynamic
in nature.

The four commonly used approaches in examining behaviour over time are:
(a) multiperiod programming

(Sibrecursive programming

(c)’aynamic programming

(d) simuiation

. The first three are optimising, the last non-optimising, and each can be
formulated in stochastic or deterministic modes.

Multiperiod linear programming models are set up such that the constraints
are in the form of a block diagonal matrix with interperiod transfers. The
model then optimises over the whole period rather than any individual year.
The objective function can be the present value of net return (Loftsgard
and Heady), teminal net worth, (Ockwell and Batterham), or for macro
models, the present value of consumption, (Taylor).

Recursive programming, as developed by Day, is a sequence of constained
optimisations. Basically linear programming models are solved for a number
of periods in sequence so that the time path is generated. Farm growth
examples are Heidhues, and Kingma and Kerridge. As Kelly notes the choice
between multiperiod linear programming and recursive programming rests on
the implicit assumption regarding future conditions, i.e. the solution of
several time period simultaneously implies that farm decision-making can be
carried out for extended period into the future given assumptions about
prices and yields. The sequential optimization implies myopic
decision-making for only short time periods ahead.

Dynamic programming, based on Bellman's Principle of Optimality has found
little use in growth modelling. Kennedy in a comprehensive review and
prognosis of its uses in agriculture, cities only are growth example.
Throsby has suggested that the technique basically is a methodological trick
and as such its contributions have been problem specific and no theoretical
conclusions have emerged.

Simulation, as defined by Anderson is the numerical manipulation of a
symbolic model of a system over time. In the most general sense, all the
modelling procedures discussed simulate decision-making, though they are in
some cases limited by the assumptions underlying the technique, e.g. fixed
production coefficients in linear programming.
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Simulation is often referred to as free form modelling, is not constrained
within certain structures which usually characterise techniques for which
alyorithms have been developed, and as such the limiting factor is often
the ingenuity of the model builder. 1Its major role is in the field of
positive economics where the researchers aim is to capture the important
inter-relationship within a dynamic framework and so mimic the system.
Garrod and Aslam 1ist some of its advantages as:

(1) it can handle both scale and non-linear relationships,

(i1) it can yield information on near-optimal activity combinations,
something the simplex algorithm cannot,

(ii1) it can handle risk in stochastic situations very well, whereas
with stochastic programming models dimenisionality is a problem in
that if k stochastic variables are included, each at n discrete
levels, then nK submatrices are produced.

The extent to which simulation has become an integral part of agricultural
economics is evident by Anderson's citation of 380 references, as well as
the later survey by Johnson and Rausser.

Given the major use of the model to be developed in this work is for policy

analysis, one is mainly concerned with how farmers might react on the bas1s
of previous behaviour. This is a study in positive economics.

An econometric model within the flow of funds accounting system is seen as
being a flexible technique. It avoids the necessity of assuming the
existence of the social welfare function 10 - this being known as the Theil
approach to which Naylor refers as:

"Tittle more than an interesting exercise which offers only limited
promise as a policy making tool.

It also avoids the problems associated with the Tinbergen approach, where
the policy maker sets his targets and simultaneously solves the economic
model for the set on values for the policy variable that are consistent
with the targets. For a unique solution this requires as many policy
instruments as target variables. Again Naylor (pg. 64) notes that:

"just as the policy maker is unlikely to provide the economist with
enough information to glean his utility tfunction,it is doubtful that
the policy maker will reveal in a very precise manner the values of his
targets. A methodology based on information (e.g. target values) that
is simply not avaiiable to the analyst cannot be expected to yield
results that are particularly useful to the policy maker.,"

10 In section 7 it was suggested that the weights in the farmer's
objective function are likely to change over time.
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The computer simulation of an econometric model allows a great deal of
flexibility, in that once the basic structure is established and validated,
sub-models can be attached to increase its complexity. For example, a
biological system may first be modelled with rainfull as an exogenous
variable, but at a later stage in the analysis, use could be made of
meterological records to determine the probability distribution which could
then be generated by Monte Carlo procedures and fed into the mainline
calculations.

12. Summary

It has been argued that the balance sheet represents the ex-post summary of
decisions taken by the farm-family during the year, so that if one models
the decision making process in going from one years balance sheet to the
next, one can implicitly account for the goals formulated by the
enterpreneur. The flow of funds provides the appropriate accounting
framework, since it records the flows between balance sheets, Appropriate
variables for risk, can also be specified within the accounting framework.
The bifurcation hypothesis, or some variation of it, allows for the
differences in various sources of financial capital as well as specifying
the type of adjustment process over time (e.g. Koyck transformation).

The flow of funds account is thus the missing but integral link between the
balance sheet and income and expenditure statement. It offers both a
dynamic explanation of changes in financial variables as well as a
comprehensive summary of Tinkages between the nominal and real system.

To date only the New Zealand Meat and Wool Board's Economic Service
produces the flow of funds account. Until the other statistical recording
agencies produce the account, the recording of the sectors economic
activities is incomplete and non-reconcilable, The statistical systems
expertise in gathering both balance sheet and income and expenditure
information is such that greater benefits would now be generated by
developing the integrated set of accounts,
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This paper reports a preliminary examination of the perceived economic
costs and benefits attributable to the National Conservation Order for
the Rakaia River in Canterbury. A national accounting stance is adopted,
and estimated direct benefits to water users (and non-users) are com-
pared with and without the Order to the year 2010. Empirical data from
various sources are used, but primarily the Crown evidence presented

at a Planning Tribunal hearing late last year is generally adhered to
inthis analysis. The results, while inadequate in some important res-
pects, suggest that the foregone irrigation development benefits res-
sulting from enactment of the Order are not significantly greater than
the estimated environmental and amenity benefits which the Order is
designed to protect. From the national viewpoint, it would appear,
given available information to date, that the National Conservation
Order for the Rakaia does not represent a net loss in social welfare.

The Probliem

Outdoor recreation and protection of the natural environment are recog-
nised in New Zealand law as basic to human welfare. Nevertheless, most
studies concerning the economics of developing commodity and service
flows from natural environments presuppose that the resource has value
only when developed, or when regarded as a store of future development.
The opposing view is based on the premise that natural environments have
another value, realised only if they are not developed. The conflict
between the two views is inevitable, not only because development and
preservation are both important, but because one is measurable and the
other is not.

* This paper draws on some soon to be published work funded in part
by the National Water and Soil Conservation Authority. However, the
views expressed here are solely my own.
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The Water and Soil Conservation Act (as amended) binds the Crown and
Government ..."to promote a national policy in respect of natural water ...
to make better provision for (its)conservation, allocation, use .
ensuring that adequate account is taken of the needs of ... industry ..
local authorities, fisheries, wildlife habitats, and all recreational uses

". The Water and Soil Conservation Act Amendment 1981 further stipulates
the protection of "wild and scenic" river systems where it can be demonstrated
that such use is in the national interest. How this should be interpreted,
however, has emerged as highly controversial.

In their summing up, the Planning Tribunal attempted to clarify the intent
of this new legislation. In reference to the Canterbury United Council ...
"It is clear that this witness saw the resolution of the matters in issue
at this inquiry Being achieved by striking a balance as to future use of
the Rakaia River resource” (Planning Tribunal, 1985, p.18). Further ...
"The 6ver-riding consideration in all this is the object stated in section 2
“of the ... Amendment Act 1981, namely to recognise and sustain the‘amenity
afforded by waters in their natural state. As to how this object might be
realised in any particular case may be a matter of degree... but_ it is to
be femembered that the multiple use of water resources is not part of that
object" (p.28). In other words ... "In determining the degree of protection
necessary ... the over-riding objective must be to protect the outstanding
features to be specified in the order, and not to provide for actual or
competing users" (p.29). ' |

Evidently the Tribunal seems to be suggesting that a National Conservation
Order (NCO) does not seek to 'balance anything' in the context of limited
supplies and competing uses, but rather to establish the 1mporténce of a
particular use in relation to others. The logic behind this view (Tegal
interpretation) may be clearer from the following ..."At the end of the

day, we have found ourseives persuaded ... If we are wrong, then, in

our judgement, we have erred on the right side. Protection is the principal
objective. If the dire consequences for irrigation which we were warned about,
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'do follow, that is the price the nation must pay for protection. Frankly,
for the reasons set out earlier ... we doubt that will be the case. It is
more likely that alternative sources will have to be considered more
closely ... it seems clear that even the draft Order provisions could lead
to significant water shortages for irrigation purposes ... In our judgement,
all is not lost for the irrigators. On the other hand, serious damage could
occur to the fisheries values in one year" (p.43).

While extensive data and opinion were presented by both sides to the
argument, sound empirical analyses have yet to be undertaken which attempt
to explicitly measure the tradeoffs apparent in the Rakaia NCO. As will be
discussed in the following sections, considerable research needs exist in
many areas and it will be some time before some definitive answers are
possible. For the time being we may have to live with only very crude
approximations of welfare impacts.

Instream Benefits

In the broadest sense of the term, "amenity" encompasses all non-developmental
uses including recreation, preservation of wildlife habitat and protection

of unique features of scientific or cultural importance. Natural (meaning
relatively pristine) water systems confront alternative uses, some of which
are inherently competitive. Extractive uses such as diversion of flow for
irrigation and industrial water supplies can compete with instream uses such
as waste disposal, boating and angling. Similarly, development and amenity
uses can be complementary as in the case of hydro-electric reservoir storage
and many forms of water-based recreation (e.g. angling, boating, swimming,
water skiing, etc.). While professionally competent estimates of the economic
value of extractive (developmental) use alternatives of natural water are
available, equally competent estimates of the economic value of amenity and
recreational uses are at an early stage of development. This information is
basic to any genuine consideration of socially optimal regional water
allocation and management.

The primary source of instream value for the Rakaia River results from its
trout and anadromous salmon stocks. This value is reflected by the
popularity of sport angling and jet boating (related to angling), and in the
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potential of commercial salmon ranching. The Rakaia's value as habitat

for unique wildlife species such as the Wrybill Plover is also recognised.
The proposed level of water abstraction for irrigating some 100,000 hectares
in the Lower Rakaia and Central Plains of Canterbury will likely affect
present instream uses. In the longer term hydro-electric power generation
may also come into play. But whether these developments will have a harmful
or beneficial effect on amenity uses is uncertain.

The empirical estimates reported in Table 1 have been summarised from a
detailed analysis of Rakaia users and Canterbury households (Leathers et al,
1985). The measure of instream value focuses on incremental changes in
salmon stocks. While abstractive use developments could reduce available
salmon numbers to anglers in the future, commercial salmon ranching
operations could increase the number of returning fish to the angler. The
problem therefore is to estimate angler benefits (and losses) attributable
to future possible changes in the recreational salmon fishery. However,
owing to a very limited understanding of the hydro-biological relationships
in braided rivers, a detailed analysis of fishery and recreation vaiues
associated with changes in flow (see Daubert and Young, 1981) was beyond the
scope of this study. Hence changes in salmon stocks are used as a surrogate
for changes in river flow.

We also collected information on non-user or preservation benefits associated
with the river in its present state. Basically, the NCO seeks to protect
such values and accordingly they would be lost (by definition) without the
NCO. This is illustrated in Table 1. Note also that option and preservation
values are of nearly the same range and magnitude. As option value can
sometimes be confused with preservation value (existence value), we prefer

to use either one or the other but not both.

Abstractive Benefits

The four main community irrigation schemes proposed to abstract water from
the Rakaia are at an early stage of planning. Only the smaller Lower

‘Rakaia Irrigation Scheme has had a formal cost-benefit analysis conducted

for it thus far. In particular the role of groundwater, groundwater recharge
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Table 1: EMPIRICAL ESTIMATES OF INSTREAM USER AND NON-USER VALUES FOR RAKAIA

RIVER ENVIRONMENTAL AND AMENITY SERVICES, 1984 DOLLARS

Present Value of

Value Annual Net Discounted Benefits
Sources Rande Benefit Median to the year 2010
S 59 107
-~ ($My ) - ——- (M) ---
A. Recreation 1.6 - 2.3 1.9 26.8 16.5
B. Preservation 1.8 - 3.8 2.8 29.5 24 .4
C. Option Value® 1.9 - 3.8 2.8 29.5 24.4
D. Salmon Enhancement? 1.0 - 1.6 1.3 17.1 9.8
Subtotal Present Benefits:
"with" NCO
A+ B 4.7 66.3 - 40.9
A+B+D 6.0 83.4 50.7
"without" NCO and c
Full irrigation Devl.
A < ) 26.8 16.5
A+D < 3 43.9 26.3

Source: Leathers et al., (1985)

a

Essentially the non-using households' WTP for a five-year moratorium on the

-decision of "how to use" the Rakaia River in the future.

Derived from WTP estimates for incremental increases in salmon stocks available
to anglers as a result of commercially induced runs. Commercial market values
to salmon ranching are not included. ’

With full development of the 100,000 ha. proposed, it is possible that the
estimated recreation and salmon enhancement benefits could be substantially
less than indicated.
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from surface irrigation and surface storage {via Lake Coleridge) are not

yet fully studied. These influences, as well as changes in land use patterns,
could easily modify project cost and benefit estimates in the future. The
data reported in Table 2 was taken Targely from the evidence supplied by
Crown engineers, agronomists, economists and farm advisors during the
hearing.' This information is quite extensive and will not be reviewed here.
There are, however, some limitations to the approach used to derive direct
farm benefits which deserve comment.

Hydrolic simulation (soil, water, plant modelling) and budgeting techniques
were used to estimate gross margins for selected crop and Tivestock
enterprises'and soil types in the proposal project areas. Performance levels
were assumed for a model farming system thought to be representative of
Canterbury agriculture with and without irrigation. A similar but more
detailed modelling analysis was carried out some years earlier in the same
area (Frengley, 1979). This study was in some important ways superior,
even though it may now be dated. Frengley's work showed that significant
savings in lost net income caused by intraseasonal water shortfalls (such
as may be expected under a NCO minimum flow standard) could be avoided by
on-farm rationing strategies. Profit maximisation strategies were also
relevant to distributional water sharing rules within the service system
(i.e. between farms). For these reasons alone, it is 1ikely that the
various sharing rules examined by MAF and MWD scienhtists overstate the:
marginal net benefits to increases in the supply of irrigation water.

Accordingly, the direct benefit estimates in Table 2 compare the Crown

evidence assumption $40My 1

with a significantly lower bound estimate
($20M), here referred to as "high" and "low" respectively. Second, in
order to compare with-without conditions at a common point in time, the
irrigation net benefit streams are discounted. To accomplish this a rate
of development is required, and for present purposes two different rates
are used -- "fast" and “"slow". For the fast case, the net benefit streams
are assumed to begin in 1990 and reach their maximum value by progressive
annual additions to the year 2010. In the slow case the benefit stream
begins in 2000 and reaches a maximum after 10 years. Two discount rates

are also used for purposes of comparison. Finally, the economic cost of
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Table 2: EMPIRICAL ESTIMATES OF POTENTIAL RAKAIA RIVER IRRIGATION BENEFITS "WITH"
AND "WITHOUT" THE NATIONAL CONSERVATION ORDER, IN 1984 DOLLARS

Present Value of
Estimatjon i Agngliﬁgt i Di;cgﬁgt;gaeeggigss
Assumptions "w1§28ut" "w&gg" WTthout TTh
: ' 5% 10% 5% 10%
€72 EE (M) - ----
Estimated Net
Direct Benefit:b
High 40 30
Low 20 15
Rate of Deve]opment:C
Fast, begin 1990-finish 2010
High 163 97.8 115 69
Low 81.5 49 56 33.6
Slow, begin 2000-finish 2010
High 48.5 30.9 36.4 22.3
Low 25.3 15.4 18.2 11.2

Source: Summarised from Crown submission at the Planning Tribunal hearing, Christchurch,
October 1 - December 6, 1984.

a Net direct benefits are assumed to occur in a uniform, progressive stream beginning
with the first year indicated (development rate) and reaching a maximum in the 2010.

b The high and Tow range of direct benefit assumes annual gross margins per hectare of
$400 and $200 respectively.

¢ Actually, this is the time distribution of net benefit rather than a construction
schedule per se.
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Table 3:  SUMMARY OF COST AND BENEFIT INCREMENTS ATTRIBUTABLE
TO THE RAKAIA NATIONAL CONSERVATION ORDER

: Present Value of
"With" NCO Discounted Net Benefits

Increments to the year 2010
H 107
e L) B

Foregone Net Benefit
to Full Irrigation

Deve]opmenta:

Fast, High . 48 28.8
Fast, Low 25.5 15.4
Slow, High 12.1 8.6
Slow, Low 7.1 4.2

Instream Benefits
Protected : () 39.5 24.4

a Differences between "with-without" estimates, Table 2.

b Differences between "with-without" estimates, Table 1.
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the NCO is defined as the difference between the present value net
benefit streams assuming that full irrigation development can be realised.
These results are compared in Table 3 with the increment of instream
benefit "protected" under the NCO.

Implications and Discussion

It is readily apparent from the 'fast-slow/high-low' exercise that the
expected net returns to irrigation development warrant close scrutiny.
Rakaia River irrigation projects are far enough into the future that the
apparent large impact of conserving a significant proportion of naturally
available water turns out to be not too great after all. Except for what

I regard as possibly optimistic net benefit expectations, the social benefit
of the NCO compares favourably with its social cost, mutatis mutandis.

A second point is that such preliminary analyses should not be given too
much credence. Much more needs to be learned about the physical systems
which operate on and under the surface of the Canterbury Plains. Similarly,
new institutional rules and management systems are evolving rapidly which
can alter the relative economics of alternative water supplies. Multiple
use or joint developments, such as cost sharing of expensive headworks

for power production within the proposed Central Plains Irrigation Scheme,
have not thus far received more than passing interest but have the potential
for significant cost savings. Finally, the NCO, by placing an implicit
'price' on natural water, should act as an incentive to more rational
allocation of this limited resource in the future.
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INTRODUCTION

This paper is based on some lectures in the intermediate macro-
economics unit at Lincoln College. Apologies are tendered therefore
if it appears that the objective of the paper is to teach proverbial
grandmothers to suck eggs.

A fairly standard IS/LM/BP model is developed and used to
illustrate risks inherent in the restrictive monetary policy currently
employed in New Zealand. The results suggest that although an economy's
response to permissive monetary policy might be an increase in the price
tevel its response to restrictive monetary policy might be an increase in
unemployment, not a decrease in the price level as might be expected.
Some (naive) econometrics is used to add empirical content to the model.

AN IS/LM/BP MODEL

The model developed here is for a small, open economy similar in
character, though not complexity, to Turnovsky (1977, ch. 2 and 9). Al1l
goods are tradeables, exports and their prices are exogenous, import
prices are determined by world prices and the foreign exchange rate, the
foreign exchange rate itself is floating and financial capital is not
perfectly mobile across national boundaries (so that it is meaningful
to talk about a domestic interest rate which may diverge from the world
interest rate). The macroeconomy consists of markets for products, money,
domestic financial assets, foreign financial assets, capital and labour
and by virtue of Walras' Taw only four of the markets are independent.
Therefore one market, the domestic financial assets market, is dropped
out of the model altogether.

The product market is represented by six equations, with bars
above variables indicating that they are exogenous and lower case letters
indicating real values. The first equation is the familiar national
income accounting identity:

y c+i+ g+ (X-m (1)

I

where: y = national income,

domestic private consumption,

(@)
h

domestic net private investment,

—ls
1]
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g = government purchases (we assume zero
income transfers),

x = exports on current account (measured
in terms of domestic currency), and

m = imports on current account (measured
in terms of domestic currency).

The second equation defines disposable national income:

yd =Yy - t (2)
where: Yq = disposable national income,
t = income tax revenue,
and _
t = zy (3)

where: z = the proportional rate of income tax.

Next, the consumption function is:
¢ = a.dy (4)
where: 0 < a. < 1,
and the investment function is:
io= ogr (and i = Ak) (5)

where: g > 0,
r = the domestic interest rate, and
k = the stock of capital (after depreciation
is taken into account so that Ak is
defined as new capital purchases minus
depreciation).

Finally, the import function is:

EV
m = OLm)’d = Bm _P— (6)
where: o > 0 and Bm > 0,
E = nominal foreign exchange rate (defined as
the price of foreign exchange in terms of
domestic currency),



144.

-
i

-
i

Recognising
equation (1) is:

y = ¢
where: s =
we can derive a "le

T = [

where: 1 =

For equilibr

i+g+

which on substituti

nominal world price of imports (measured
in terms of world currencies), and
domestic price level.

that in. equilibrium an equivalent expression for

s+t +m (7).

saving,
akages" function from equations (3), (4) and (6):

-0 (1-0)(1-2)ly-8 % NG

lTeakages.

ium in the product market it is necessary that:
)—< = 1 Lt (9)

on and simplification yields an IS function:

y = 1
which function has

The money ma
money demand equati

Md
p

where: g

Md =

Second, the

Ms
p

where: Ms =

This equation defin
into (12) with simp

a4 Gx e
M G 1 e HUNAN weereny o peeromy Y G e MR € o)
C m c' me o

a negative slope.

rket is represented by two equations. First, the

on is:

L L OLmd(1 - 2)y - Bnd" (11)

>0, Bmd >0, and

nominal demand for money.

money supply function is:

Md

£ -3 (12)

nominal money supply.

es money market equilibrium and substitution of (11)
lification yields an LM function (normalised on y):
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B -
md Ms/P
o1 -2 "o (19 (13)

y =
which function has a positive slope.

The market for foreign financial assets is represented by two
equations. First, the demand for net capital outflow equation is:

ol

-ahr (14)

where: “h } 0, (the greater the degree of capital
mobility the greater will be ah), and
H = nominal net capital outflow.

Second, the "supply" of net capital outflow is:

O:X—m-—-g. (15)

This equation defines equilibrium in the balance of payments and
substitution of (6) and (14) into (15), with simplification, yields a
BP function (normalised on y):

oy B%\L + X
BTN ¢ Ut )R S R ) (16)

which function has a positive slope.

The three markets described above define aggregate demand. To
define aggregate supply it is necessary to consider further markets,
namely the factor markets. Five equations describe these markets.
First, there is the (Cobb-Douglas) production function:

y = A | (17)
where: A = index of technical change,
A = elasticity of output with respect to
capital,
(1-)) = elasticity of output with respect to
labour, and
N = quantity of labour employed.
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Consider a perfectly competitive economy. Profit is defined

by:

=
1

P.y = (W.N + P.r.k) : o (18a)

where: nominal profit, and

= 4
i

nominal wage rate.
Normal profit would be achieved where:

P.(1-0) Yy = W, and P.A.YN = P.r, or (18b)
N

(1 - 2x) )7N = W’, and A.Xk = r, i.e. (18c)
where the marginal products equal the factor costs.
These are the demand for labour and capital stock functions; On the
other hand, in an economy characterised by monopoly (where firms face

downward-sloping demand curves for their output) the factor demand

functions would be:

—

(1 +-%)[(1 -A) ] = %— and (1 +

=<

)le = (18d)

& L

where: § = own price elasticity of demand for output.

Generalising, we can hypothesise that:

% = @ (ND) and r = (K  (18e)

whéref ND = demand for labour,

Kg = desired stock of capital, and

both @ and I' have negative slopes.

Labour supply is determined on the basis of work-leisure tradeoffs so
that the real wage determines supply. Thus the suppTy function is of
the form:

= P(NS) (19)
where: NS = supply of Tabour, and

W
3

P has a negative slope.

(The function could include an adjustment mechanism to take money
illusion into account.)
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It is assumed that in the capital market:

kg = k- (20)

To simplify matters, the following diagrams illustrate the model.
The diagrams are then used to explore the nature of macroeconomic
adjustment.

In figure 1 the functions represented by equations (10), (13) and
(16) are traced out.

F{(ﬁuft \

Ea&oi\\\\f\um NP AN \S'\L("\l%‘? CNed el

LM

P

In figure 2 an aggregate demand curve is derived assuming a change
in the price level. If the price level increases (P0 to Pl) and Ms is

Ms/P =v decreases and so the LM function shifts leftward

fixed then
(LM(Py) to LM(P)) shifting the equilibrium (ry to r; and y, to y ).

At this equilibrium there is a balance of payments surplus so E falls (the
domestic currency appreciates) thus increasing imports and shifting the BP
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function leftward (BPO to BPl) to restore balance of payments equilibrium.

In this model the IS function will shift because imports is a shift

variable. Neither x nor g are affected by E. The aggregate demand
function (AD) can be derived by plotting P against y.

Clearly, if Ms is changed then both LM(Py) and LM(P,) would shift,

leftward if Ms was reduced and rightward if Ms was increased. Therefore,
in this model monetary policy is interpreted as a demand management

policy.
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MACROECONOMIC ADJUSTMENT TO MONETARY POLICY

The way in which the economy responds to shifts in aggregate
demand arising from changes in the stance of monetary policy depends on
the nature of aggregate supply. Here, three cases are considered. In
case 1 shifts in aggregate demand elicit immediate responses in the
price level, nominal wage rate and in the production function, that is,
macroeconomic adjustment is instantaneous (as implied by the equations
above) and aggregate supply is relatively price elastic. In case 2 and
case 3 certain adjustment lags are introduced.

Case 1 is presented in figure 3. Permissive monetary policy
drives AD from ADO to AD1 and as the price level rises and the real

interest rate, r, falls the production function shifts outward (y0 to

yl). This causes the demand for labour to move to the right (DNO to

DNl) implying a higher real wage rate. To achieve this and to compensate
for a higher price level (Pl) the nominal wage rate will increase from

wo to wl. On the other hand, restrictive monetary policy will shift AD

from ADO to AD_1 and the reverse adjustments will occur. Therefore, we

can define an upward sloping aggregate supply AS.

In this case no unemployment arises and real income adjusts
quickly to changes in demand conditions. This could be regarded as a
trivial case because in the real world adjustment lags, unspecified in
the algebraic model, are likely to exist, particularly in production.
Also, nominal wage rate rigidity downwards exists in most contemporary

economies.

Case 2 is presented in figure 4. In case 2 a lag in output
response and a downwardly inflexible nominal wage rate are postulated.
The initial (full employment) equilibrium occurs at price level P0 and

real income level Yo Permissive monetary policy drives AD from AD. to

0
AD1 where real goods and services to the value of yq are demanded. Now,

in the short run the price level is bid up and the real wage rate falls

from (g)o to (g) 1 Therefore, to maintain production, firms must offer
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a higher nominal wage rate, to say nothing of the likelihood that labour
will demand a higher nominal wage rate (WO to wz) thus cementing in a

_ higher price Tevel at the original income level Yo However, looking

toward the longer run a rightward shift of the production function through
investment (via lower interest rates in this model) would shift the labour
demand function to the right thus defining a new lTevel of equilibrium
output (say y2) implying a lower price level, higher real wage rate and

lower nominal wage rate. There is a problem here though because it is
1ikely that, in the real world, labour will not normally accept a nominal
wage rate reduction. Therefore, if the nominal wage rate rises to N2

it will not fall back to Wl’ thwarting the expansion of output and

resulting in a price inelastic aggregate supply curve (AS). The »
implication is that if inflation is to be contained the nominal wage
rate must not be allowed to rise above wl in the first place.

Case 3 is presented in figure 5. Restrictive monetary policy
drives AD from ADy to AD_; where real goods and services to the value

of y_, are demanded. In the short run a price response might not be

forthcoming because firms' prices are inflexible downwards just 1ike
nominal wage rates. This response implies that firms leave resources
(capital stock) idle so that the production function shifts to the left
and with it so does the demand for labour. The appropriate real wage

rate is lower ((%) . compared to (g)o), but if the nominal wage rate wo

is inflexible downward, unemployment ensues (N0 - N%l) and the price
level remains the same (PO). The implication is that restrictive

monetary policy will create a recession in which both Tabour and capital
are unemployed uniess the nominal wage rate can be forced downward. If
monetary policy is eased in the absence of restriction on nominal wage
rate increases the price level might rise as in case 2 notwithstanding
the fact that the economy is starting from a position of disequilibrium
(because labour might demand a higher nominal wage rate rapidly in the
wake of a rise in the price level despite the existence of some
unemployment).
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POLICY IMPLICATIONS

Cases 2 and 3 are in conformity with the idea of core inflation
outlined, for example, in Eckstein (1980, 1981) and Lipsey (1983, Ch. 47).
They treat responses to monetary-induced shifts in aggregate demand as
asymmetric. As demand increases the price level increases and if the
nominal wage rate rises too much the increases in demand will not induce
expansion of supply, that is, permissive monetary policy, in the absence
of a restrictive wages policy, is likely to be associated with inflation.
(The term "causes" is carefully avoided here because if either the
short run supply response by firms or the behaviour of the nominal wage
was different, permissive monetary policy might not be associated with
inflation.) In contrast, as demand decreases supply is contracted and,
if the nominal wage rate does not fall, unemployment of both Tabour and
capital will ensue, that is, restrictive monetary policy, in the absence
of a restrictive wages policy, is likely to be associated with unemployment.

It must be acknowledged that the model is static, but its principles
might still be applied to the dynamic real world where the aggregate
demand function (at least) is continually shifting. Permissive monetary
policy might be used to speed up the rightward advance of AD and
restrictive monetary policy might be used to reverse the advance, but in
the absence of strict nominal wage rate policy, permissive monetary pOlicy
risks inflation and restrictive monetary policy risks recession and
unemployment. In short "too much money" is likely to be associated with
inflation, but "too T1ittle money" is not likely to be associated with
disinflation. It is fairly clear from various statements of the New
Zealand Government that its restrictive monetary policy is intended as
anti-inflationary, but my own feeling is that it will fail because it is
predicated upon a symmetrical counterpart to case 2 which does not exist.

SOME NAIVE ECONOMETRICS

It is reasonable to infer from the model (remembering that it is
really only a teaching model) that wage rate changes are more closely
(statistically) associated with inflation than money supply changes.
Two tests of this hypothesis were conducted. First, two simple
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regressions were run using nominal wage rates and nominal money supply
as explanatory variables and second, Granger causality testing was
used in an effort to establish which of nominal wage rates or nominal
money supply was Granger prior. In neither test was the hypothesis of
asymmetry tested directly.

Results of the two regressions run in the first test are shown
in table 1. Ordinary least squares regression results were superior
in the case of wage rates, but in both equations first order serial
correlation in the error term was present. Using the Cochrane-Orcutt
method of transforming variables where autocorrelation is present (AR1),
the regressions were repeated and again wage rates were superior to
money supply. In fact the Durbin-Watson statistic for the money supply
equation worsened, indicating that the equation is mis-specified.

The other test undertaken was a Granger causality test. In this
paper the concept introduced by Granger (1969) is used. It is a
statistical criterion based on the idea that, although the past might
cause the future, the future cannot cause the past. Following Evans and
Wells (1982, pp.158-169), if Qt is the information set available at time

t then x causes y if the exclusion of past x from the information set
changes the probability of observing Yio when x and y are stationary

time series. If V(yt/Qt) is the variance of a single prediction of Yt
given the information set 4 then two rules for Granger causality in
least squares models can be derived since,

where 1 is a lag and E is expected value.

First, if V(yt/Qt) < V(yt/szt - {xt_]}) then x causes y, i.e. if

prediction of y using past x is more accurate than prediction not using
past x then there is unidirectional causation from x to y.

Second, if V(yt/Qt) < V(yt/S’zt - {Xt—1}) and V(xt/Qt) < V(xt/Qt - {yt_]})
then x causes y, y causes x and feedback is said to occur, i.e. there is

bi-directional causation between x and y.

Tests for Granger causality can be based on the following equations
(see Granger (1969, p.431) and Ziemer and Collins (1984, p.115)):
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Table 1

Test 1

0LS Regressions

1. CHINF = 12.32 + 0.89CHMNY
(t=1.381) (t=6.468)
Standard error of the regression = 38.97
R2 = (.58
DW = 1.3256
F(1,28) = 41.8
2. CHINF = 3.19 + 0.83CHWGS
(t=1.050) (t=23.996)
Standard error of the regression = 13.25
R2 = 0.95
DW = 1.133
F(1,28) = 575.811
AR1 Regressions
1. CHINF = 105.56 + 0.019CHMNY
(t=1.170) (t-0.270)
Standard error of the regression = 17.20
R2 = undefined (negative)
DW = 1.003
F(1,28) = 4.188
Rho = 0.985 (t = 57.796)
2. CHINF = 7.35 + 0.75CHWGS
(t=1.298) (t=14.302)
Standard error of the regression = 11.77
Rz - = 0.88
DW = 1.748
Rho = 0.561 (t = 3.760)
Where:
CHINF = annual change in CPI (base Dec. quarter 1977 = 1000).
CHMNY = annual change in M1 index (base Dec. quarter 1977 = 1000).
CHWGS = annual change in nominal weekly wage index

(base Dec. quarter 1977 = 1000).
Data from 1951 to 1981.
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where Ups Vo Wy and z, are independent, serially uncorrelated random
variables with zero means and finite variances for all t=1,...,T; m and

n are appropriate lag lengths; and a's, B's, §'s, 6's and w's are
parameters. If equation (2) is a better predictor of Yt than equation (1)
then there is unidirectional causation running from x to y. If equation
(4) is a better predictor of x than equation (3) then there is unidirectional
causation running from y to x. If equation (2) and equation (4) are
better predictors of x and y respectively than equations (1) and (3) then
there is bi-directional causation between x and y. The usual F-test can
be used to indicate which equations are better predictors. Results of

the test are shown in Table 2.

{he results are fairly inconclusive. None of the F statistics is
significant at conventional confidence levels, but in the cases of
equations (2) and (3) F is significant at the 90 percent level, indicating
that, at that confidence level, inflation is Granger-prior to money supply
and that wages are Granger-prior to inflation. Nevertheless the results
do point to a possibility that the wages-inflation correlation is stronger
than the money-inflation correlation.

Some other research using New Zealand data suggests similar
conclusions. Birks (1984) showed that Granger causality runs from
inflation to monetary growth, but not in the reverse direction. Blyth
(1977, Ch. 3) concluded that wage and price inflation have arisen in New
Zealand in the absence of monetary expansion and that monetary expansion
is not a necessary condition of inflation although permissive monetary
policy will "strongly encourage" it.
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Egn No.

1

INF

F(3,25) = 1.087

MNY

F(3,25) = 2.518

INF

F(3.25) = 2.415

WGS

F(3,25) = 0.104

Table

2

Granger Causality Tests

A) Inflation and Money

C
INF1
INF2
INF3
MNY 1
MNY?2

MNY3

MNY1
MNY?2
MNY3
INF1
INF2
INF3

INF1
INF2
INF3

WGS1

WGS2
WGS3

WGS1
WGS2
WGS3
INF1
INF2
INF3

10.
-0.

oo o

Regressand Regressor Coefficient

.34
.48
.80
.37
.14
.50
.02

OO O

P O0O00WwWwo OO FHEEFROTW

QOO WO

t

0.99

0.95

0.99

0.99

DR

1.32
(t=1.733)

2.26
(t=2.98)

0.73
(t=1.221)

1.62
(t=1.220)

663.105

108.631

757.183

548.626
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Notes to table.

(i) A1l data was filtered using a standard filter (see Sims 1972)
of the form (1.5L - 0.5625L2) where L is the lag operator.
INF1, INF2, etc. refer to filtered data lagged once, twice and
so on. Only three lags were used so as to preserve degrees of
freedom.

(ii) DR is the value of the coefficient of serial correlation in
error terms calculated by ordinary least squares regression
e, =a +o*, | + B, +u, where &'s are residuals from the
original equation, Vi1 is the once-lagged regressand from the
original equation, Wy is the usual error term and all regressors
from the original equation are included. This is an alternative
to the Durbin h-statistic and is a test for first order serial

correlation in the error terms.

(i1i) F(3,25) is an F statistic used to test the hypothesis that in each
equation coefficients on the last theee regressors are jointly zero.

CONCLUSION

The purpose of this paper was to use a simple teaching model to
highlight risks in assuming a symmetrical macroeconomic adjustment to
permissive and restrictive monetary policies in the absence of a wages
policy. It was demonstrated that although permissive monetary policy
might be associated with inflation, restrictive monetary policies might
be associated with unemployment rather than disinflation. Some naive
econometrics was used to highlight the importance of wage behaviour in
price determination in New Zealand. If the model suggested by cases 2
and 3 is a fair representation of New Zealand then we can expect an
economic downturn given the Government's restrictive monetary policy unless
a strict wages policy is implemented.
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Perhaps the following nurseryrhyme captures the essence of the
asymmetry:

The Man in Our Towm
(from The Original Mother Goose, Collins, London, 1961)

There was a man in our town,
And he was wondrous wise,
He jumped into a bramble bush,

And scratched out both his eyes.
But when he saw his eyes were out,
With all his might and main,

He jumped into another bush,

And scratched 'em in again.
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ON CLOSING THE TECHNOLOGICAL FRONTIER

Grant M. Scobie
. Senior Economist ;
Ruakura Agricultural Research Centre

INTRODUCTION

From time to time concern is expressed that we allow excessively free
access to the technological bounty that flows from that wonderfully
fruitful mix of kiwi ingenuity, liberally supported by public funding. The
essence of the argument seems to go more or less along the following lines.
"We invest a considerable amount in R & D, and moreover the bulk is
taxpayer's money. Much if not all our efforts are directed toward
enhancing the productivity of our export industries that they might
flourish and compete on world markets and enhance our national wellbeing.
(Readers suspecting that a faint trace of mercantilism may sneak into
economic debate in this country are forgiven, and may proceed.)

If we allow foreigners access to this technology their efficiency will
increase, and they will be able to compete more effectively on world
markets, with the result that our market share will fall. In short by
allowing other countries access to advances in knowledge generated with NZ
resources and meant for NZ users, we make ourselves worse off, It is bad
commercial practice, and what is more, irresponsible use of public funds.
How could we possibly allow this to continue?

There are clear policy implications: we should implement a series of
policies which in effect raise the barrier and close off our technological
frontier, in much the same way as we protect our fishing rights in our
territorial waters.

The purpose of this note is to examine the validity of this argument,
to demonstrate the possible orders of magnitude of the so-called leakage,
and to raise some of the practical matters that would be associated with
any attempt to introduce policies to deny foreigners access to NZ
technology.

It should be noted in passing that the problem is scarcely novel;
economic and technological blockades have been a tool of foreign policy for
many centuries. The Australians used to prohibit the export of Merino
sheep in the belief that by denying the rest of the world access to that
genetic material they could enhance their position in world markets
(QuiTlkey, 1970). History would suggest that most attempts have been more
related to geo-political posturing than any substantive economic gains to
the originators. We should be at least warned by past experience that the
probability of an easy solution that might reap real, sustainable benefits
is, to say the least, remote.

Prepared for the Annual Conference of the Australian Agricultural
Economics Society (NZ Branch), July 1985.
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THE NATURE OF NEW KNOWLEDGE

For the purpose of this discussion I believe it is useful to consider
two types of new knowledge: as a convenient shorthand I have chosen to
label them as hardware and information. The issues in relation to these
two types are quite distinct. The first relates to technological changes
which are incorporated in a product, frequently an intermediate input; a
new electric fence unit, an improved technique for producing frozen
embryos, a variety of Pinus radiata resistant to a particular disease, or a
superior coulter for a drill - the list is endless. The key feature of
these advances is that the benefits are generally appropriable, although
the extent and ease of appropriability may vary. "Appropriable" means that
those investing in the R & D which leads to the innovation, have the
opportunity to recoup their investment from the sale of the enhanced
product, in precisely the same way that they would recoup their investment
in any other aspect of their enterprise, be it a building, staff training,
a computerised accounting system, etc.

I see little difficulty arising with this type of innovation. Many of
these advances are made in the private sector by firms who export the
superior products; the degree of potential philanthropy would seem to be
minimal. Events such as the NZ Agricultural Fieldays have, as one of their
explicit purposes, the display and sale of NZ technology to an ever
increasing foreign clientele. Of course it could be argued that, say
Chile's forestry industry would be "worse off" if we refused to sell them
high tech pine trees or whatever the latest advances stemming from the
research branch of the Forest Service happened to be., As they are a
competitor we would supposedly be "better off" as their export volumes
would be lower. Let us examine this argument.

If it is true that our technology would benefit them, then it must be
that we have a unique product not available elsewhere; were this not true,
then the whole issue would simply go away. We must therefore be a
monopolist with respect to that innovation. Rather than refuse to sell it
to them we should be extracting monopoly rents. I know of no monopolist
who follows a policy of "Sorry, that's not for sale", at least in the long
run., They would be prepared to pay up the risk adjusted, discounted
present value of the future additional income streams stemming from their
use of our product. The argument then hinges on the extent of our monopoly
power and our ability to capture those rents.

In the first place it is quite uniikely that we have anything more
than momentary monopoly power. Like all monopolists, our fundamental
problem will be to stop entry, in this case, into the forest technology-
generating business. In fact we would face the same problem as the Arab
sheiks - how to get other potential suppliers to stay within the cartel so
that we could maintain the prices at the inflated level (and we would
probably have about as much success). Of course we'd have to limit the
entry of other NZ firms, as well as controlling the entry of foreign
suppliers. International Tree Tek (Reporoa) Inc., would not be able to
have access to genetic material for fear they would undercut the national
monopoly supplier in overseas markets. But for the moment let us overlook
this detail, and assume we in fact knew how to form a world cartel on
forestry research and make it stick. We would then be faced with the
standard problem of the optimal tariff (Johnson, 1968). We would have to
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set a tax on the export of NZ technology in order to exploit our monopoly
power.

The optimal tax is directly related to the size of the elasticity of
demand for our technology, so that it would be necessary to determine its
value in order to establish the "right" level of the tax. But NZ
technology is not a homogeneous product - in fact it is highly diverse and
the elasticity of demand will differ depending on the nature of the
innovation and the particular market. There is no presumption that the
elasticity of demand facing plastic eartags would be the same as that
facing pathology techniques for pine nurseries. Nor is it clear that the
elasticity of demand for any given technology will be the same in all
markets. So we will have to be an ingenious discriminatng monopolist who
can set a differentiated scale of export taxes according to the nature of
the market and the particular innovation. We will also have to be quite
alert that, having sold the Albanians a new cold tolerant variety of
tamarillo, they didn't have the audacity to resell it, and undercut us in
our fledgling high priced market in Burkina Faso.!

It has been argued that one justification for investing in R & D in NZ
is that if we were to wait and rely on borrowing it from our competitors,
we would be too late. All the benefits according to this theory, accrue to
the originator, as rents to early adopters. There are no gains left to be
extracted by those who come behind, and endeavour to free ride. Assuming
that such an argument is symmetrical then it implies that in fact the
Californians would not be interested in our kiwifruit technology, as they
would know that we had already extracted all the juice that was to be had
(and sold it as wine to unsuspecting oenophiles). In such a world, the
question of foreign access to our technology would simply go away; but we
can't have it both ways.

It should be carefully noted that the ability to appropriate depends
crucially on having an institutional structure that defines and protects
property rights. It may well be that international patent systems for
plant varieties or electric fence posts are far from perfect. But the
solution lies in improved institutions, not in a restriction on the sale of
NZ products. It could be argued that we have underinvested in
institutional innovations to protect our rights, but this requires an
explanation of why, given that there were rents for the having, we have not
seen fit to devote more effort to their capture. What barriers have
existed such that we didn't generate the right amount of new ways to
capture the gains. The most obvious response would seem to be that either
(a) there aren't any rents, or (b) the costs of trying to extract them
would use up more real resources than the value of the lost rents.

Consider the second type of innovation, denoted information. Here the
essential element is that of a public good. Once the information is
generated the marginal cost is zero of using another unit of information

lWe could of course wave our second best hands at all of this, and argue
that we've effectively taxed our exports (optimally or not) with force fed
industralisation and over-valued exchange rates - but that's another story.
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(about say grazing management, tree densities or methods for training
vines). Those generating such information can't sell it and recoup their
form of collective action whereby the beneficiaries club together to meet
the cost. In NZ we have historically identified taxpayers at large as the
beneficiary of new innovations in agriculture and asked them, not the
producer, to foot the research bill. (The fact that the justification for
costs. In order that we produce enough of this, there will have to be some
such redistribution hinges on the argument that we all benefit from the
foreign exchange generated by our export of velvet or black currant
concentrate, will be immediately recognisable as another case of kiwi
mercantilism.,) '

But to return to the free rider problem. While it may well be that
the south-eastern King Country Garlic Growers' Research Institute has
itself well organised and is using a research levy to fund research
relevant to its members, we still have the possibility that growers in say
Cuba may use the information. Two possibilities for eliminating the free
rider problem suggest themselves. The first is that we should deny access
by foreigners to this type of technolgoy. A moment's reflection will
surely convince the most ardent interventionists that such a strategy is
quite impracticable. We would need to deny access to NZ scientific

publications (which are found and valued in Cuba), prevent the

participation of NZ scientists in overseas fora; refuse visas to foreign
garlic growers (and their agents), turn away foreign students .... the mind
boggles. It must also be recognised that much of this information is not
in fact freely transmitted and costlessly applied in other countries. It
takes considerable skill and expertise to bring the knowledge to bear in a
relevant and useful manner; and that process is often performed by hiring
NZ consultants, in which event the benefits become appropriable through the
market mechanism once again. And increasingly, knowledge is more and more
specialised so that what used to be a matter of free information is now
tailored to the needs of the particular client, and becomes a marketable
good. Perhaps above all it has to be stressed that the information
available in NZ has no lasting unique value. Even if we could exclude
nasty foreigners from free riding on our innovations, they would soon
acquire the information from their own research efforts, or from other
suppliers. And to the extent that disingenious bureaucrats or science
administrators did devise methods to stem the flow, the scarcity value of
NZ information would increase, creating incentives for its illegal export
(pssst....wanna buy an AglLink?).

There is another reason why we should be particularly alert to the
possibilities of expanding the sales of our agricultural inputs and our
consulting services. In the last decade there has been a disconcerting
rise in the level of agricultural protectionism in rapidly growing
developing countries. The cases of Taiwan and South Korea typify this
trend. 1In fact these countries are following in Japan's footsteps. While
their higher incomes are increasing the demand for a more diverse and
higher quality diet, this demand is being deflected toward domestic
producers, as a consequence of increasing tariff levels against imported
agricultural commodities. The level of tariff protection against beef
imports for example has risen from 5% and 8% to 326% and 153% in
South Korea and Taiwan respectively over the last 2 decades (Anderson,
1983). The higher protection reduces the demand for imported food and
raises the local demand for agricultural technology; semen, pasture seeds,
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fencing materials etc all face increased demands, The political forces in
these countries are such that protectionism is likely to grow (Anderson,
1985) not recede, as wealthier consumers can be taxed by higher food prices
to support their relatively small farm sectors - shades of the French
peasantry. Traditional food exporters will face a slow growth for their
products but a faster growth in demand for their technology and inputs.

The second solution to the problem is simply an extension of the idea
of collective action in order to internalise the benefits; in this case, by
incorporating the foreigners in the club., This is not as far fetched as it
may seem at first blush; in fact there are a whole host of mechanisms which
do just that. The International Wool Secretariat is an agency for sharing
the cost and benefits of R & D (its efficiency or the equity of the
arrangement is another matter). NZ's membership of international
scientific bodies, our programmes of interchange, the exchange of
information through international data bases and referencing systems - all
these are institutional innovations which have arisen as a response to the
common property characteristics of some types of new knowledge. NZ is a
very small part of most of these activities and by maintaining open
scientific frontiers and doing all we can to encourage, not restrict
interchange we surely benefit much more from borrowed findings than we lose
from leakage to our competitors.

A FORMAL MODEL

v The rudiments of the problem of free riders using New Zealand
technology are shown in Figure 1. A number of simplifying assumptions are
made,

® The world market is divided into New Zealand, a net exporter and the
Rest, which is a net importer.

® A technological advance has been generated in NZ and is already
incorporated in the New Zealand supply curve (SK).

® The Rest adopt this technology which causes an equiproportionate
shift in their supply curve (from SR to SR + K).

As a consequence of the shift in the total supply curve (to S; + K)
following the Rest adopting our technology, world output expazds from q to
q”) and the world price falls (from p to p”). New Zealand supp11ers who
have no further technological advances to adopt for the moment, are faced
with a lower world price and reduce their output from g, to q Our share
of world trade would presumably contract. What is of 1§terest however is
the change in revenue,

Two further assumptions are made.
@ The supply and demand curves have constant elasticity.
# The supply elasticity is the same for all suppliers.

Messy algebra rather than additional insights results from relaxing these
assumptions. The total demand curve is given by
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D
q = ap" (1)
and the world supply is
S .
a =S¢ * 3
= B P° * BpP s (2)

so the equilibrium price will be

p = [(1/a)(By + Bp)lexp(1/(n - ¢)) (3)
Let § define the proportionate shift in the supply curve of the Rest due to
the adoption of NZ technology. The resultant world price will then be
given by

p” = [(1/a)(By + (1 + 8)8p)lexp(1/(n - €)) (4)

In the initial equilibrium, New Zealand revenue will be given by

Rk =P %

where p is given by (3) and the New Zealand supply (qK) is given by
q = 8 [(1/a)(8, + Bp)lexp(e/(n - €)) (5)

so that
Ry = By[(1/a)(By + 8p)lexp((e + 1)/(n - ¢€)) (6)

After the shift in the supply curve in the rest, New Zealand revenue
will be given by

R™ = p7q”
where p” is given by (4) and
0"y = 8 [(1/a)(B, + (1 + 8)8plexp(e/(n - €)) (7)

Now if we take the revenue after the change as a proportion of that in the
initial situation we will have

R7/R = [(8y + 8p(1 +8))/(By + 8p)lexp((e +1)/(n - €))  (8)

which is the result of interest. Without loss of generality, choose units
of g such that p = 1, from which it follows that total supply is By + Bpe
We will examine three cases where New Zealand's share is 5, 25 and

50 percent of the market defined by the couplet (BK, 8,) being (5,95),
(25,75) and (50,50). For purposes of illustration, 1e§ e=1and n = -0.3
or -1.0. The supply shifter § is allowed to take the values lp, 2 and

5 percent. A sample of the results is summarised in Table 1.
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Table 1. Effect on New Zealand's export revenue of free riders adopting
our technology.

Parameter values
New Zealand revenue after
Initial Proportionate the adoption relative to
New Zealand shift in Demand no free riding
share of supply of elasticity
market competitors
(8¢) (s) (n) (R*/R)
5 1/2 -0.3 0.993
5 2 -0.3 0.971
5 5 -0.3 0.931
5 2 -1.0 0.980
25 2 -0.3 0.977
50 2 -0.3 0.980
50 1/2 -0.3 0.996

These results suggest that it would take quite exceptional
circumstances for the effect on our revenue to be significant. Concern has
been expressed that that the problem is more serious where we have a large
share of the market, but the contrary is clearly the case. If we had
100 percent, then there would be no foreign suppliers to raid our
technology. It must be stressed that the shift here refers only to the
second type of technological advance - the "information", as all others
have been "sold", and so we have been rewarded for them. (It is quite
another matter whether we sold them "too cheaply".) The values of & used
here must surely be at the upper end of what is attainable. In fact it is
probably quite beyond the realms of possibility that NZ technology would
shift the supply function of the entire Rest of the world by 5 percent. We
are an insignificant generator of new technology, and it would be
unbecomingly immodest to suppose that the marginal productivity of our
R & D exceeded that of the rest of the world by huge margins.

New Zealand's agricultural R & D budget of about US$45m is scarcely a major
element in global R & D when investment in Western Europe, Eastern Europe
and North America is in each case about 30 times that level. In aggregate
it seems quite unrealistic to assume that a small part of our R & D (the
new information) would have sufficient relevance on a global scale to shift
the supply curve in the Rest by a perceptible amount.

0f course it could be countered that in some products we have a
significant share of the total R & D effort, but the very reason for that
is generally that we have a significant market share - and in that
circumstance as noted, the problem tends to go away. While it is true that
measured productivity in a given geo-climate region is in part explained by
the investment in research in neighbouring regions, the size of these
"spillin" effects is generally not large relative to the contribution of
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indigenous research. In fact the ability to borrow is closely related to
the level of domestic investment (Evenson, 1977, 1985). Little knowledge
"spills in" directly without significant investment in local testing and
adapting. The failure of most attempts at wholesale transplantion of New
Zealand technology into foreign settings, despite apparently similar
ecological circumstances, attests to that (Elgueta, 1982). Furthermore it
is precisely in those countries with a strong domestic research system that
the marginal contribution of "spill ins" will be quite small - hence on a
global basis a value of 1 percent is probably a generous upper bound.

CONCLUDING COMMENT

The notion that we should deny foreigners access to New Zealand
technology as it harms our interests is found to be groundless or imply
farcical policies. It is groundless because much of the technology is
already sold. Certainly the mechanisms which establish and protect
property rights are themselves imperfect, and more complex in an
international setting. But if there is "excess" leakage it is because we
have underinvested in institutional innovations. The solution lies in new
ways to protect property rights not in banning access by foreigners., The
policies which would be needed to even attempt such restrictions would be
totally impracticable and unenforcible., We should seek ways to widen, not
narrow, our channels of scientific interchange. As a small country with a
miniscule contribution to global R & D, we can only stand to benefit from
such a policy. Scientific isolationism is a sure prescription for
producing Lysenkos, and little else,
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CUBA: FOOD AND AGRICULTURE IN A REVOLUTIONARY SETTING
Grant M. Scobie
Senior Economist

Ruakura Agricultural Research Centre

INTRODUCTION

Cuba has undergone a political, social and economic revolution in the
last twenty five years that has totally reshaped the country. The purpose
of this note is to sketch some of the consequences of this revolution for
the food and agricultural sector, and to relate the agricultural policies
to the revolutionary changes.

PHYSICAL SETTING

Cuba is the largest island in the Caribbean and has a total area of 11
million hectares (compared to New Zealand's 27 million hectares). It lies
almost on the Tropic of Cancer and has a sub tropical climate. There is a
hot rainy season from May to November, and a cool dry season from December
to March. Annual rainfall over much of the country is between 1100 and
1500 mm, and mean temperatures in Havana vary from 21 to 27 degrees celsius
over the year. Over 80% of the land is flat to undulating and the soils
are generally good with over 2.5 m has. of exceptionally favourable soils
and flat topography. It is probably fair to claim that Cuba has one of the
richest natural endowments for agriculture of any country. Its population
is about 10 m giving it a relatively high level of arable land per capita.

LAND REFORM

At the time of the revolution in 1959 the pattern of land ownership in
Cuba was highly unequal. It essentially typified the legacy of Spanish
colonialism found throughout much of Latin America, 70% of the total
agricultural land was held by 8% of the farms. The majority of the land
was held in huge estates. The 28 largest sugar companies owned or leased
over 2 million hectares (nearly 20% of the country), and the 40 largest
cattle farms held almost 1 million hectares. Small farmers produced most
of the basic food crops and the secondary cash crops of tobacco and sugar.
Many were also tied to the big estates as labourers for at least part of
the year or through contracts to supply cane to the mills (McEwan, 1982).

Much of the political support that the revolutionary leaders had built
up during the years prior to 1959 had come from the rural peasants. Not
only was their control over the land very limited but they had meagre
access to public services. The rural sector was dominated by sugar
production and in particular the marked seasonal pattern of employment
(Flora, 1980). During the harvest season from November to March, (the
zafra) there was a high demand for labour but the rest of the year was
known as the dead season (el tiempo muerto) when unemployment rates were as
high as 30%. At that time incomes were low and many families were reduced
to bare survival levels.

Prepared for presentation to the Annual Conference of the Australian
Agricultural Economics Society (NZ Branch) July, 1985,
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The new leaders promised better health and education services, full
employment, and improved housing. But above all they saw the need to
quickly address the problem of Tand ownership if they were to continue to
count on the political support of the peasants. Furthermore, agrarian
reform was seen as a major step toward restructuring the economy to relieve
its dependence on sugar and escape from the underdevelopment that had
characterised the period since independence.

As a result the first major policy enacted by the new leaders was a
massive land reform in May 1959, five months after seizing power. It
constituted the basis for a total restructuring of the tenure and class
relations in the rural sector.

Today 79% of the land is owned by the state while the remainder is in
the hands of what is officially designated the private sector, which
involves some 140,000 farmers. These farmers have an average of about 12
has. Some two thirds of them are incorporated into various types of
co-operatives some of which are closely linked to the state farms. They
receive credit and inputs through stage agencies and their output is
largely planned. With few decisions about either input levels or output
mixes, they hardly constitute a private farm sector in the sense that we
would understand the term.

Many of the large estates were expropriated but they were not divided
into small parcels; rather they formed the basis of a system of state farms
that produce much of Cuba's agricultural output. Virtually all the rice is
produced on eight state rice farms, averaging about 17,500 has. each, and
85% of sugar is grown on state farms. There are some 150 sugar farms with
an average area of 15,000 has., and 12 citrus farms averaging 12,500 has.
The large state farm approach was adopted because it offered possibilities
for economies of scale, the extensive use of mechanisation, a convenient
way to provide housing, schooling and health services to a previously
neglected rural population, and doubtless reflected the influence of Soviet
advisers,

The fact that much of the agricultural production is on a few large
state farms means that once a new technology has been developed and is
approved, it can be adopted almost instantaneously. This has clear
advantages in terms of reducing the time and costs normally associated with
the spread of innovations. In the rice industry for example there are 100
so called "producers" who are actually the technical supervisors
responsible for up to 2000 has. each. These people hold an annual meeting
with the research staff each year and they are instructed on new fertiliser
regimes, water control, disease management, etc. The corollary is of
course is that should the information be inadequate, the scale of the
mistake is magnified in the same proportion as the scale of the success.
This phenomenon pervades all aspects of a planned agriculture where
commands replace the myriad of disjoint atomistic responses that
characterise free market systems. But those so-called free systems seem to
be so universally bedevilled by the uncertainty created by political
intervention, that one cannot observe Cuban agriculture without wondering
whether their system is perhaps slightly less inefficient than the standard
antagonists of socialist agriculture would have us believe.

About one half of the deliveries to the state collection centres
(acopio) of minor crops come from the private sector. It is notable that
these tend to be the crops which are mich more labour intensive such as
coffee, beans, tobacco, and a variety of starchy roots. There is
considerable debate (Forster, 1982; Eckstein 1983) about whether the
productivity is lower in the state farm sector, which used high levels of
inputs and may in fact not achieve the economies of scale attributed to
large scale production. Certainly the internal organisation of the state
farms is quite complex, and there appears to be a continual search for ways
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to structure individual and group (brigade) incentives in order to raise
productivity (Karl, 1975),

SUGAR

Sugar has dominated the Cuban economy for over two centuries. Cuba
has at times supplied over 30% of the world's total output (Brunner, 1970).
It is of overwhelming importance for all aspects of agriculture and for the
economy as a whole. There is a separate ministry for the sugar industry;
the Ministry of Agriculture plays no role in sugar at all. In the past
there has been a strong negative correlation between sugar and non sugar
output (Sanchez and Scobie, 1985). In the years immediately following the
revolution, a deliberate attempt was made to reduce the role of sugar. It
was seen as creating excessive foreign dependence, of being a legacy of the
subjugation of the economy to foreign interests, to creating a marked
seasonality in employment, and to competing for resources needed for other
social investment and for the expansion of the non-farm sector. From an
average 1.4 m has. in 1960-61 the area harvested fell to 1 m has. by the
mid sixties. At this time there was a major reversal of policy and sugar
was seen as being needed to provide the resources for economic development.
Neither the change in the trading relations from the West to the Eastern
block, nor the socialisation of ownership had altered Cuba's fundamental
dependence on sugar. A famous campaign was launched to harvest 10 m tons
by 1970. The scheme failed, peihaps fortunately as the impact on the rest
of the economy was severe. Labour was drawn from the urban areas and the
use of large numbers of unskilled workers, both Cubans and foreigners
(MacEwan, 1982) proved inefficient. The harvesting and processing plants
were taxed beyond capacity and breakdowns were frequent. The whole of the
capital stock was badly run down by the end of the exercise.

Cuba's policy with respect to agricultural employment offers an
interesting contrast to many other countries. While acknowledging that
lTong term economic growth is generally accompanied by a decline in the
share of the labour force in the agricultural sector, many countries avoid
adopting explicit policies which displace labour from the agricultural
sector simply because the rate of employment growth in the non farm sector
is often inadequate to avoid creating urban unemployment. Partly as a
reaction to the problem of seasonality and partly to foster industrial
growth, Cuba has embarked on a major effort to mechanise its sugar
harvesting (Edquist). While in 1959 it was all manually harvested, today
over 60% is mechanically harvested. The same trends are evident in other
crops, especially vegetable production. Today only 23% of the national
workforce is in agriculture, compared with 45% in comparable middle income
countries.

The experience and the policy reactions in the sugar sector are
important in that they reflect the fundamental dilemma facing Cuba -~ should
they try to diversify away from sugar or should they continue to exploit
what seems to be an overwhelmingly clear comparative advantage in sugar
production. It is here that they face the realities of international
markets, and that political forces enter. Any expansion of sugar would
have to be sold at low and unstable prices on world markets which are the
residual of an extensive range of interventionist domestic policies.
Furthermore the Soviet Union has chosen to make its substantial aid
transfers to Cuba in the form of prices for imports and exports that differ
substantially from world prices. In particular, Cuba receives prices well
above world levels for the sugar and nickel it sells to the Soviets, and
pays less than the world price for its petroleum imports. In 1983 total
export receipts were US$6,400 m of which sugar accounted for US$4,700 m.
The value of the Soviet subsidy was US$2,800 or nearly 70% of total
economic aid to Cuba by the Socviets (United States, 1984).
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With such distorted terms of trade it is little wonder that the Cubans
produce more sugar and less of other commodities than they would at world
prices. This dilemma is depicted in Figure 1 which shows the economy's
production possibility frontier. At the world terms of trade Sw units of
sugar would be produced together with Fw units of importables, designated
as "food" (but which include capital goods, raw materials and fuels). Cuba
would trade in world markets in order to consume the bundle corresponding
to the point Cw located on the social welfare indifference locus designated
Uw. However the Soviet offers a much higher relative price for sugar so
that Cuba is induced to produce Sr units if sugar and Fr units of
importables. Were it to be able to trade at the relative price indicated
by Tr it would of course move to the consumption point labelled Cr, on Ur.
Without loss of generality I will assume that the income elasticity of
demand for importables is zero, so that the distance Cw-Cr would represent
the real income gain to Cuba of this improvement in its terms of trade.

But it is certain that Soviets will and do retreive some of the apparent
transfer by say charging implicit prices above the world level for
machinery that is bartered with Cuba, or involving Cuban troops in foreign
military activities. The final actual real income gain to Cuba is likely
to be significantly smaller, say Cr-Cw.

There is another important consequence of this aid. In all years
except 1975, the Soviet contract price has exceeded the world price, but
even more importantly it has not varied as much as the world price. This
has meant that Cuba's ability to import has not been as unstable as it
inevitably would have been in the absence of the agreement with the
Soviets. Unquestionably the system persists as it creates an economic
dependence on the Soviet Union and maintains Cuba as a socialist satellite
with immense strategic value (Eckstein, 1981). The dependency is
reinforced by the fact that the policy ensures that Cuba remains a "sugar
republic" whose economy is less diversified and hence less independent than
if the same economic aid were given in untied form. The dirony is that Cuba
is inessence no freer of foreign domination and dependence on sugar today
than it was under the Batista regime, when the country was widely seen as
under almost total US domination.
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Fig.1:Changes in CUBA'S Terms of Trade
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Non-sugar agriculture.

The evolution of the sugar industry has naturally dominated the output
of the rest of the sector. In total, the performance of Cuban agriculture
has not been impressive. Following the land reforms tremendous adjustments
had to take place in the rural sector; markets were disrupted, new
institutions were evolving, and there was great uncertainty. As might have
been expected from such wholesale restructuring the output of the sector
fell. With a growing population per capita production is less today in per
capita terms than it was "before the triumph of revolution". However since
1970 the downward trend in output has been arrested. There are a number of
reasons for this. Foremost among them is that the new political regime was
by them firmly established and much of the uncertainty about new
institutions had been eliminated. Greater emphasis has been placed on
improving productivity and incentive structures that reward individual
effort have been increasingly adopted. Cuba has made massive investments
in education at all levels, and the level of human capital in farm workers,
technicians, field supervisors, agronomists and animal production
specialists has been growing steadily. An important aspect of this
emphasis in education (Sussman, 1982) has been a parallel increase in
investment in research. In 1959 there was almost no agricultural research
in the country and a very major commitment to higher education and the
building and equipping of a national research programme has been sustained.

It has not suffered from the same swings in the budget allocation as
has been typical of many other research programmes in Latin America. Cuba
has relied on the socialist countries for training in the basic disciplines
although today it is almost self sufficient. It has also drawn heavily on
the contacts with the international research centres and used bilateral
agreements with many countries to strengthen its tropical agriculture.
These efforts have resulted in an extensive system of research centres in
all crops and livestock products and covering all regions of the country.
The level of expenditure as a share on the value of output has been
estimated at nearly 2% (Sanchez and Scobie, 1985), one of the highest among
all developing countries. While many of the scientists are still very
young as a result of the rapid growth of the system, the introduction of
new technology in some crops has been impressive, and substantial advances
are now being made. This emphasis on improved productivity is part of the
philosophy of "vertical expansion" that is being espoused for the
agricultural sector. In essence this argues that there is a need to expand
production but that must not be at the expense of land devoted to sugar
cane. The increased output must come from greater yields on existing
areas.

The efforts to raise output of other products is in part a reflection
of the inherently felt need to diversify. The very large investments in
citrus is indicative of this. Greater economic diversity would bring with
it a wider pattern of foreign trading partners, and lessen the economic and
political dependence on the Soviet Union. The internal political structure
has now matured and has proved itself te be stable and capable of
sustaining broadly based support while making friendly overtures to widen
its contacts and support internationally.

At the same time efforts to expand food production are seen as
increasingly urgent. Although population growth has slowed down
considerably there is still rising demand especially for animal products
and wheat bread. This demand has resulted in increases in the imports of
beans, wheat and feedgrains, and of milk products. The import elasticity
of demand for food tends to be very low, so that any instability in world
prices or export earnings tends to be transmitted to other sectors of the
economy., as the imports of raw materials and capital goods are forced to
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adjust. This issue is of increasing concern to the Cubans and is adding
impetus to the drive to expand food production.

Part of that inelasticity in food import demand has its origin the
system of food distribution. Since the early 1960s Cuba has maintained a
ration book system which provides entitiements to a wide range of foods
(and other goods) at subsidised prices (Handelman). Consumers may but more
than the ration quantity in the free market (mercado libre), where prices
are controlled but set at a level above the ration prices. Finally as is
inevitable in any such system fluctuations in supply lead to black markets
and various forms of non price rationing. Rural people may also but in
local markets {mercados campesinos) a relatively new innovation designed to
increase private incentives and the flow of foodstuffs. While availability
of the stipulated quantity of ration beef appears to fluctuate the ration
system does provide a major part of the dietary needs of the whole
population through the provision of staples. Milk is also available and
additional rations are given to young children, pregnant women and the
elderly. The ration system provides about 2,100 calories per capita per
day. In addition there are extensive programmes of lunches in schools and
workplaces that offer substantial midday meals.

The greater reliance on the parallel markets and the farmers' markets
must he viewed as ideologically linked to the increased emphasis on
material incentives. If those who work harder are to receive greater
payments then they must have access to goods and services. To fully
implement the principle of payment for work will eventually require the
elimination of the ration system as a universal mechanism for the
distribution of goods. It could presumably become more targetted to give
access for the poorer groups to basic goods - in essence capitalism with a
welfare scheme!

The average per capita food consumption appeared to decline after the
revolution and has yet to recover fully; this of course mirrors the drop in
production. But the effect has been cushioned by the increasing reliance
on food imports. This is especially marked in the case of feed grains.
The policy has been to improve the quality and variety of the diets by
increasing the availability of eggs, milk, poultry and pork. But the
expansion of these depends on imported feedstuffs, as little attention has
heen given to the domestic output of maize, soyabeans or sorghum.

ECONOMIC AND SOCIAL TRENDS

[t can be safely asserted that the policies followed by the
revolutionary government have resulted in improvements in human welfare of
a magnitude and coverage seen in few if any other developing countries
(Brundenius, 1982). Almost every indicator of basic well being has been
improved and Cuba ranks above almost all other middle income countries with
respect to most indicators. While some factors were already above the
average at the time of the revolution the trends have been maintained or
bettered. A few examples will serve to illustrate the point. As noted the
rate of population growth is now 1% pa compared to 2.3 in 1959, and a
current average of 2.4 in 47 middle income countries. The proportion of
the population in rural areas has risen from 50% to 70% as a consequence of
vast improvements in the availability of services in rural areas. Life
expectancy is 73 years at birth compared to an average of 57 lower middle
income countries (ie those with a GDP/capita similar to that of Cuba) and
75 in high income countries. Infant mortality rates are 17 per 1,000
births (Gutierrez et al., 1984) compared to 95 in similar countries and 11
in high income countries (and 40 in Gisborne-Poverty Bay). Enrolment in
secondary and tertiary education is 75% and 20% respectively of the
relevant population age groups, compared to 41% and 11% in other countries.

Gross domestic product in constant US$(1980) was $850 per capita at the
time of the revolution and this appears to have remained constant until the
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early 1970s. It probably fell in the interim and subsequently recovered.
Brundenius (1984) estimates the GDP/cap as $1,600 in 1982, Over two
decades Cuba's real income growth has been comparable to that of all Latin
American countries and better than that of its Caribbean neighbours.
However while the income distribution has remained at best static in other
countries, the share of income going to the lowest 40% of Cubans has risen
dramatically. In 1958 this share was 7%; by 1978 it was 25% in Cuba
compared to 8% in Peru and 10% in Brazil.

CONCLUDING NOTE

Cuba's revolution has now matured and the country has experienced 25
years of political stability, a record that must be of some envy to some of
its Latin neighbours. The first decade of the revolution concentrated on
redistribution of both the existing stock of assets and the pattern of
investment, and of the flow of services (Barkin, 1982). This process
clearly had significant costs in terms of foregone output. In particular
the massive restructuring that took place in the agricultural sector lead
to declines in output. Only in the 1970s once the new institutional
arrangements were in place, did the recovery start. The poor performance
was compounded by major shifts in the policies with respect to sugar. The
country continues to be faced with the need to diversify its agriculture.
This is needed to reduce a growing dependence on food imports fuelled by
its food consumption policies; to lessen its dependence on the export of
sugar and finally to gain more political degrees of freedom
internationally. "But despite nationalisation of most of the economy and
propogation of socialist principles the Castro government continues to be
concerned with profits from trade and the economy has been restructured on
several occasions with this end in view" (Eckstein, 1981, p. 191). If the
drive toward accelerating the rate of technological change through
investment in research is successful and the country finds markets for a
variety of agricultural exports then Cuban agriculture will provide food
supplies, diverse sources of foreign exchange earnings and enhance the
prospects for a continued broadening of international relations.
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INTRODUCTION

During the rapid inflation of the 1970's and early 1980's the
price of farmland in New Zealand not only kept its real value but
generally increased far more rapidly than the general price 1level.
From 1960 to 1984 the price of land that may be called grazing or
fattening land, increased by over 800 per cent (Leathers and Gough
1984). This represented an annual increase over that time period
(1960-84) of approximately 10 percent. Over the same time period, the
consumer price index increased by approximately 500 percent, an annual
rate of approximately 7 percent. Since June 1980 alone, the "All
farmland” index of farm prices has doubled.

The phenomenon of rapidly increasing farmland prices has not
only been confined to New Zealand. The United States has also
experienced similar changes in farmland price indexes. In fact, as
Feldstein (1980) pointed out, although one would expect a priori that
land and other real assets would hold their real value as the price
level rises. "the increase in the relative price of land caught
economists as well as others by surprise”.

As several authors have discussed, (Leathers and Gough, 1984;
Melichar, 1979; Plaxico, 1979), annual increases in asset values have
over the past decade often exceeded annual farm income, in both real
and nominal terms. See Figure 1.
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FIGURE 1
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The magnitude of increase in farmland value is quite surprising. In
New Zealand's 14 million hectare pastoral sector, nominal capital gains
have ranged between $500 million and $1.5 billion per annum. This was
equivalent to wup to ome third of New Zealands' gross agricultural
export earnings,(Leathers and Gough, 1984).

From 1960 to 1982 nominal capital gains have been positive for
virtually all classes of farmland in New Zealand. However, an analysis
of sales data for freehold economic farm units over the period December
1982 to December 1984 reveals some interesting trends, see Table 1.

TABLE 1

Summary of Freehold Economic Farm Units Sold on the Open Market
December 1982 - December 1984
Source : Valuation Department.

Percentage Changes in Index Values
for the Half Year ended;

INDEX Dec June Dec June Dec

1982 1983 1983 1984 1984
Dairy Farmland +6.31 -1.10 +3.18 +8.61 +2.01
Fattening Farmland +10.49 -6.15 +3.77 .  +0.62 -1.23
Grazing Farmland +8.18 -4.55 ~5.69 +8.98 -5.96
Arable Farmland +8.12 +3.29 -10.36 +5.48 +2.93
"Horticultural Farmland +12.68 -3.22 +1.16 +3.32 +2.77
All Farmland +10.20 ~1.22 +0.8 +3.93 +0.54

Firstly, the magnitude of the increase in value for each
farmland type is much smaller in the half year to December 1984 than in
the corresponding period to December 1982.

Secondly, during the half year to June 1983, all sectors except
arable farming experienced decreases in their sectoral farmland price
indices. These decreases were then followed in June 1984 by reasonably
large increases in the indices for all sectors except arable farming.

Thirdly,it 1is particularly interesting to observe the changes
in sectoral farmland prices since the change in government in July
1984. The accompanying changes in Agricultural Policy announced in the
1984 Budget have more markedly affected the fattening and grazing
sectors. The other farmland sectors have increased in value by
between 2 to 3 percent over the six month period, while the fattening
and grazing sectors have decreased by approximately 1 to 6 percent over
the same period.

Initially one would suspect that this was due to an
instantaneous decrease in farm incomes. However, few of the announced
policy changes had any effect during that time period, i.e. June 1984
to December 1984. In fact, at the time of the 1984 Budget, farmers
were still going to be receiving Supplementary Miniwum Price payments
on lamd and mutton for the next two years. That is to the say, the
first unsubsidized 1lambs since 1978 will pass through the farm gate in
December 1985.
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The increases and decreases in value over the period from
December 1982 to December 1984 have not been equivalent between
sectors. One may therefore hypothesise that changes in farmland prices
for each sector may be due to the manner in which exogenous policy
variables impact upon buyer and vendor expectations and wultimately
farmland price for each sector. Moreover, the direction and magnitude
of the price change in each sector may reflect buyer expectations of
future income, risk, and also to some degree, the substitutability of
the sectors' resources. :



THE PROBLEM

Melichar (1979) has stated that according to asset pricing
theory, a farm economy “characterized by rapid growth in the real
current return to assets will tend to experience large annual real
capital gains and a low rate of current return to assets”. (p.1086)
This "inescapable” tendency has what  Melichar calls serious and
paradoxical implications for the structure of agriculture and farm
policy in general. That 1s to say, policies designed for the benefit
of one particular group may in fact be acting to their detriment. By
channelling resources to particular types of activity or to particular
sectors - i.e.”picking winners"—- less desirable or suboptimal policy
decisions may result,(The Treasury,1984). An example of “picking
winners” 1is the promotion and assistance of first farm owners or entry
level farmers into the industry. The majority of this assistance is
via the Rural Bank and Finance Corporation. The implicit assumption in
picking young farmers over other operator groups may be that they are
more efficlent in some economic sense. Moreover, the perpetuation of
such a policy may alsoc be Hhypothesised to preserve the rural
sociological status quo That is, preventing the ominous spectre of

Queen Street or Columbo Street farmers outbidding "bonafide” farmers in
the market for land.

Policy makers would seem to assume that young or entry level
owner operators are more efficient producers and therefore any
difficulties they may experience in purchasing their first farm could
cause concern. Secondly, if land is viewed as a "growth stock”, it may
only be an attractive investment to those who diay tolerate a low
initial current return while awaiting the tax free capital gain.
Should a young farmer actually manage to purchase a property, he or she
may well find themselves in financial difficulty shortly after doing
so. Therefore, policy makers may choose to assist this sector so as to
preserve or promote some characteristics of the structure of farming
that are in jeopardy. Melichar (1979) suggests that this aid should be
provided in ways that would not tend to increase the growth rate of the
current return, otherwise the situation will be worsened. This would
imply that the policies should be very discretionmary and quite
selective in their nature.

If farming for "capital gains", when they occurred, continued -
what would be the overall effect on investment flows? It could be
hypothesised that high farmland price inflation may have an overall
distorting effect on 1investment, in the sence that shorter term
development may be curtailed in favour of long term returns. In effect
more land may be purchased or possibly a higher price may be paid for
that which is purchased. This would mean a higher debt servicing
requirement and a lower surplus left for short to medium term

development such as resubdivision, increased fertiliser application and
weed and pest control.

0f special relevance for this conference is the effect of
recent changes 1in Government Policy. These changes have included, the
removal of Supplementary Minimum Prices; the cessation of fertiliser
transport subsidies from 8 November 1984 and price subsidies from 30
June 1986; phased in charges for Ministry of Agriculture - inspection
services; increases, over a period, of Rural Bank interest rates and a
reduction in the subsidy rate for irrigation and rural water schemes.
In 1985-86 it is estimated that these moves will result in a reduction

in assistance to agriculture of some $130 millions (Agricultural
Economist, 1985).
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Given the changes in policy that are outlined above what will
be the effects on agriculture and associated land based industries? If
we assume that the value of land is based on the Capital Asset Pricing

Model where,
. R e o]

Ve = jB* "™ dn (1)
o t+n
and Vt = the present value (price of land) in time t.
B* = the expected net benefits of owning land in
t+n time t4n ,ie n periods in the future.
p = the discount rate.

therefore, when we alter B* by one means or another, the price
of land will change also. While+%ecognising the limitations of the
naive model, outlined above, it does serve to demonstrate the general
principle.

This model may however provide a spurious explanation of land
price movements 1if other unspecified exogenous (and perhaps lagged
endogenous) variables are of significance. The unspecified wvariables
may include such factors as expectations of; future income, general
price inflation and most importantly, future land prices .

During the 1970's the agricultural sector of the economy and
more particularly, the pastoral subsector, experienced high rates of
price inflation, high land prices and increasing returns to productive
assets. At the moment, however, the same sectors are experiencing high
to medium rates of in€lation and in the near future unsubsidised
returns. Until the 1984 Budget the major farm types had moved together
in prices with supports applied where neccessary so as to maintain some
overall parity. This is not the case at the present. Thus, before we
may make any definitive statements concerning the impact of lowering
support to one sector or another during an inflationary period, it

would seem that the impacts of exogenous variables on land prices
should be disentangled.

The situation outlined above assumes some significance if the
capital position of farmers plays a part in the formulation of
government policy. The impact of income related policies will depend
upon the influence that net farm incomes have on determining farmland
prices, and also, the effects of other variables. The purpose of this
preliminary study then is to ascertain the potency or otherwise of a
number of variables that are suggested a priori or by economic theory.



LITERATURE REVIEW

Burt, (1985) points out that there is a tendency in the
literature to attribute part of the value of farmland to speculative
forces which are driven by the same forces that exist in markets for

unproductive assets such as gold and diamonds. Also, virtually all the

literature except Scott (1983) has been concerned with explaining the
high and rising price of farmland throughout the 1950's, 60's and
1970's. Bergland and Randall (1984) observe that there has been a
tendency to confuse the explanation by not making a clear distinction
between high land price and high land price increases.

The two central theories in the 1land price determination
discussion are represented by the often quoted papers of Melichar
(1979) and Feldstein (1980). The most conventional  hypothesis,
endorsed by Melichar, is that growth in land prices arises from a
growth of income to land. Melichar notes that firstly, asset

appreciation should be adjusted for general price inflation before it

is compared with income. He also points out that in the United States,
contrary to popular belief, the current return to farm assets has grown
rapidly over the past 25 years. Melichar reached this conclusion by
adjusting the total return between Production Assets, Operators Labour
and Management. He concluded that the proportion that may be a return
to production assets had risen from 25 percent to 69 percent over the
period 1950 to 1978. Melichar then went on to show that a farm economy
characterised by rapid growth in the real current return to assets
would tend to experience large annual real capital gains and a low rate
of current return to assets. Feldstein (1980), on the other hand has
developed theoretical models in which anticipated inflation increases
real estate prices because of the characteristics of the United States
tax system.

The gist of the Feldstein argument, according to Martin and
Heady (1982), 1is that given a stationary economy with inflation at a
rate (T); land and other physical assets (L) yield a real net income
return (R) and an inflationary increase in value of rate (7m), Bonds (B)
and other money deposits have one return ( R ) equal to the nominal
rate of interest,( i ).This return includes an expectation of inflation
(1) and a real rate of interest (i). Corporate stocks (K), yield both
a dividend (d) and capital appreciation at a rate (1 ). Feidstein
hypothesises that in the absence of uncertainty and taxation,
competition between investors should cause the ratio of net marginal
product to asset price P, to be equal for each asset.

ie R =i= 4 (2)
PL PK
R +g=i+g+ d + g (3)

and with inflation PL, PK
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Now, because the United States tax system gives relatively
favourable treatment to returns to land and other physical assets, the
tax incidence will not be the same for all three assets. In an
inflationary economy the effective tax rate on corporate returns can be
written (O +Am) where (0) is the corporate tax rate and () ) 1is the
assumed linear effect of inflation on corporate taxes.

By converting all the rates of return into real terms by
subtracting ( m) Feldstein obtains

(1-0)R - Cu=(1-9)i - Gr = (1-0~-Amd - Cm (4)
“PL —PK

where i is constant while R and d are affected by inflation but, are
known constants at any point in time.

Thus, from the above equality, Feldstein argues that to restore
equality in times of inflation PL must rise and PK must fall. The
overall result of an increase in the inflation rate is a one-off

increase in value. After which, land value will continue to rise at a
higher rate.

Feldstein's model does provide an interesting insight into the
mechanics of how inflation may cause land price increases. However,
one might well ask how applicable this model is to the farmland market.
How many of the farmland market participants hold a portfolio of
shares, debentures and assets such as land, and are in a position where
they can freely swap funds between investments so as to maximise return
and minimise systematic risk? Also, transaction costs would be
incurred in all three of the above transactions, but for the sake of
explanatory expediency, they have been left out. However, it may be
suggested that those associated with land may be higher than for the
other groups of investments. If that is the case, land prices would
have to rise more than Feldstein has suggested, in order for the
investor to move in and out of the farmland market.

Several other investigations have discussed aspects of the
- Melichar and Feldstein hypotheses. Phipps (1984), investigated the
linkage between residual farmland returns and the market price of land..
By using a variant of Granger causality he found that in the aggregate,
farmland prices were unidirectionally caused by residual farm based
returns. Reinsel and Reinsel (1979), assume that one accepts the
Ricardian theory that current land values are determined by expected
earnings. They then discuss the factors that have been important in
determining expected earnings and thus, the demand for land. The
factors include; population growth, which is deemed to be the most
important, inflation and the Terms of Trade in land. When prices rise
rapidly in general price .inflation production of most goods may be
increased to satisfy demand. However new land cannot be developed
despite strong demand. Thus, Reinsel and Reinsel suggest that value
can be expected to increase more rapidly than the general inflation
rate. However, one may hypothesise that even though new land cannot be
brought into production, land that may not be otherwise offered for
sale will be. The Terms of Trade in land are modified by changing
access to debt financing and interest rates. These changes shift the
demand for farmland by modifying the buyers' ability to bid for 1land
given a set of earnings expectations.



Plaxico (1979) discusses how resource prices "impact on the
structure of control in 11 sectors of the economy”. Plaxico offers
two scenarios so as to identify implications of changing sources on
returns in agriculture. Both involve constant net farm income while
farmland prices are assumed to rise in the first case and decreasing or
stable in the second case. In the first case, ownership will be
consolidated as rural sociological changes occur. In the stable case
most buyers will be conservative, high equity, large family farms.

Scott (1983) has viewed the land price issue from the opposite
side of the coin. Scott discusses the factors that affect land price
decline. By analysing the price—earnings ratios and net land rentals,
the notion of a support level or bottom price, as in the share market,
beyond which land prices do not fall is developed. That is to say, the
"support price” is where the most conservative, prudent investors begin
buying in the market. Another aspect investigated by Scott is the area
of land that an existing farmer requires in order to service the debt
on newly acquired land.He points out that this may give existing

farmers who are expanding their properties an advantage over a new
entrant to the market.

Martin and Heady (1982) tested the Feldstein hypothesis by
developing models on the value of United States farm real estate. They
considered both "adaptive expectations™ and."rational” interest rate
expectations based on expectations of future inflation. They noted
that the farm real estate and other asset markets were not sufficiently
interlinked to allow the hypothesised portfolio édjﬁstments to occur,
and that individual portfolio holders were not adequately informed
about future inflation and tax rates to make the decisions Feldstein
hypothesised. The study involved estimating several equations with the
aggregate value of farm real estate year as the dependent variable.
Adaptive expectations equations with expected price inflation as a
regressor generally suggested a negative impact of inflation on real
estate values.

Alston (1985) arrived at the same conclusion as Martin and
Heady (1982). Alston used three methods in ascertaining whether the
growth of rental income to land or the interaction of inflation and tax
laws best explained the recent growth of United States land prices.
The methods used were a comparison of the growth of land prices and net
rents for eight United States states, a regression model of land prices
with inflation as an independent variable and a comparison of
international growth rates of land prices. He concluded that
"inflation has 1little, if any, effect on real land price growth and
that most of the real growth in United States land prices can be
accounted for by growth in net rental incomes to land during the past
twenty five years”. If anything, Alston found that inflation had a
slight negative effect on land prices, "in coantrast to Folklore and
Feldstein”.

The work of Martin and Heady (1982) and Alston (1985) would
tend to reinforce the Melichar hypothesis that growth in land prices is
best explained by growth in net rentals. Pope and Goodwin (1984) argue
that there 1is still a discrepency between what the market value of
farmland 1is and what can be justified solely on what they rather
loosely term “returns to agriculture”. They suggest that there is a
consumptive value associated with ownership of rural land reflecting,
"innate desires to own land, live in a rural environment, obtain and
maintain the 1lifestyle of a farmer or rancher”™ and so on.

191.



192.

Thus they propose, land is not only an input into agricultural
production but 1is also an important argument in many individuals'
utility functions. If we therefore acknowledge as Pope and Goodwin
suggest all agricultural economists do, that farmers are utility
maximisers then we are acknowledging that there is a consumptive demand
for land. For example, a profit maximising, drought stricken farmer,
when a introduced to a silage stack may reply "smells like money to
me", while a utility maximiser may well say "it stinks!”. Smith (1981)

also discussed this concept. In a study of commercial salmon fishermen

it was found that the "Way of Life” or "Pleasure” derived from their
occupation was significantly important. It was of sufficient
importance for some fishermen to continue fishing despite monetary
losses associated with it.

As well as the "explanatory” type model, Lee (1976) and Lee and
Rask (1976), have developed a capital budgeting model for evaluating
farmland prices. Leathers and Gough (1984) have also applied this
model to the New Zealand situation. Lees' objective was to develop a
discounted cash flow model to provide the land buyer with a method of
evaluating the value of a parcel of land using such variables as his
discount rate, income expectations, credit terms and income tax
situation. In essence the model is split into two parts: cash inflows
and cash outflows. Cash inflows include, annual income and the
discounted terminal value of the investment. Cash outflows include
principal and interest repayments. All the inflows and outflows are
adjusted for taxation effects. The bid price is the present value of
the discounted streams of benefits less the discounted cost streanm.
Due to the nature and specification of the model, it is really only of
use as a forecasting tool and of little help in explaining the potency
or otherwise of the variables that are included. Even Lee states that
the "use of the bid price equation by individual farmers appears to be
quite limited” (Lee ,1976 : p8). The bid price model 1s also very
sensitive to the inflation rate. That is, if land is inflating in value
very rapidly, the rate of land price inflation will be high and
therefore the Bid-Price may "explode”. However, it should be noted that
the inflation rate used in the model is the rate of inflation of 1land
values and not the rate of general price inflation. Leathers and Gough
(1984) therefore, are in error in using the general price inflation
rate in thei§ specification of Lee's model. Lee also appears to
implicitly. assume that in times of high land value inflation, general
price inflation is also high, as he discusses the advantages of

repaying . loans in times of high price inflation with “deflated”
dollars. .

Another criticism of the model is that effectively “price”
appears on both sides on the equation. Also, it is difficult, in the
present specification, to obtain a reduced form of this equation.
However, it should be noted that the price term on the right hand side
of the model 1is the value used to calculate the terminal value given a
planning horizon of a certain length. The contribution of this
variable to the calculated bid price declines over time. If we choose
a planning horizon of 20 years and a discount rate of 10 percent the
discount factor is 0.14864. Over thirty years the discount factor is
0.05731. Thus the longer the planning horizon, the less effect the
inclusion of this variable has. Alas, planuning horizons are not always
that long. It is interesting to note that Lee and Rask state that they
agree with Harris and Nehring (1976:pl169) who conclude "The issues of
ownership and control cannot be completely resolved until more accurate
and complete specification of the important parameters are made". This
is the objective of this preliminary study and future research.



EMPIRICAL MODEL SPECIFICATIONS

Many of the models discussed in the previous section rely
heavily on knowledge of future income levels, income growth rates and
levels of inflation. Martin and Heady,(1982) suggest that the
empirical model should take into account the fact that expected future
values of these variables can only be estimated by participants in the
real estate market. One method of incorporating these requirements in
a model is to wuse an Adaptive Expectatlons specification. Adaptive
Expectations models are based on the behavioral hypothesis that in
general the value of Y,(in this case Farm Real Eastate) in any one
period t depends not on the actual value of X in period t, but on the
'expected' or 'permanent' level of X in period t, say X*; .This model
specification has gained popularity because it has the ability to deal
with expectations (about future factors) whose importance in economic
behavior is being increasingly recognized. Other applications of this
specification have included Friedman's 'permanent income
hypothesis',where the level of consumption is determined by the level
of 'expected' or ‘'permanent' income. At the present point in this
study we have attempted to replicate the simplest model specified by
Martin and Heady. We have not completely mirrored the work of Martin
and Heady but have based our model on the case where Aggregate Net
Residual Income is the only exogenous regressor. In this simple model
it is assumed that farm purchasers base their concept of farm value on
expected net residual income.

FRE .= a + NR*¢ + Ug (5)

where FRE = Value of Aggregate Farm Real Estate for the
nominated sector for the t th period $ mil.

NR* .= Expected Aggregate Net Residual Income for
the t th period § mil.

The data used in this study came from the Meat and Wool Board
Economic Service, Sheep and Beef Farm Survey and the Valuation
Department. The sector used in this study was the "All C(lasses
Average”  which  approximates to the “"grazing and fattening"
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classifications wused by the Valuation Department. The values of both.

variables are aggregates summed across the sector. The value of the
Net Residual Income variable was obtained by adding Depreciation to Net
Farm Income and deducting Managerial Reward. The value of the Farm
Real Estate variable is Capital Value less the value of the homestead.

It must be noted that equatiom (5) 1s not statistically

operational, ie, the 'expected' variables are ex ante variables which .

are not observable To measure such models as that described above in
equation (5) we must substitute for the 'expected' variable. This 1is
done by formulating a specific rule for the formulation of
expectations. Since NR*; is not directly observable we postulate that
expectations of it's value are formed on the following 'adaptive' rule.
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NR*, - NR%_p (1-) ) (MR, - NR*, ) (6)

where NR*, = Expectation of NR formed at the end of
period t when the information about the current
level NR is available.

NRy = Actual level of Net Residual Income in the
t th period.

and - A = the expectations operator. Low values
. imply rapid adaptation and vice versa.
0< A <1

This rule 1implies that expectations are adaptive.That is,
current expectations are formed by modifying previous expectations in
the light of actual experience. However, a variant of the ‘'adaptive
expectations' model is often used in practice. NRy-; is used instead
of NR ¢ . This replacement is done because when expectations are
formed in period t the current level of NR. is usually unknown and

therefore it is replaced by NR,_ ;which is the most recently available.
Therefore our adaptive rule becomes

(NR* ;= NR* )= (1-A)(NR, ~NRE ) 7

The next step 1s to perform a transformation to eliminate the
difficult to observe variable. By manipulating equation (7) and
substituting into equation (5) we obtain the following estimable form.

= +
FREt a+b NRt—l +A FREt—1+ u, | (8)
where FREt: = Value of FARM REAL ESTATE in Period t .
NR -7 = Actual Value Net Residential Income in
period t-1 .
and FREt_j= Value of Farm REAL ESTATE in period t-1.

The transformation performed above is essentially the same as
the Koyck Transformation. Although the transformation has cancelled
out the infinite lag which arose, we are left with a composite residual
which will induce serial correlation, so the OLS estimators will no
longer have minimum variance. Also there is the fact that we also are
left with a lagged value of the dependent variable FRE .| , as a
regressor. These consequences make the lagged endogenous regressor
correlated with the error term. This violates the assumption of
independence between regressors and residual and therefore the OLS
estimators are biased and inconsistent. However, this may be overcome
to some extent by the use of Wallis's three step method of estimation.
This is a combination of the Generalised Least Squares and Instrumental
Variable techniques. Estimates of the parameters will be biased.
However they should be consistent and efficient.



The estimated equation of the above model was;

(.) = t scores *
%k

significant at 10 percent confidence level
significant at 5 percent confidence level

The coefficient on the lagged endogenous variable 1is the
coefficient of expectation. The estimated value, 0.85, would suggest
that the mean lag for adjustments in Farm Real Estate Value to occur is
approximately five and one half years. This is longer than one would
expect,ie one would not anticipate such a long lag to influence current
property values. This also conflicts with Martin and Heady's estimate
of a two year 1lag. The sign of the Net Residual Income regressor is
what we would expect and the estimate is significant at the 10 percent
confidence 1level. Martin and Heady obtained similar results in their
naive model. Further research in this study will involve the
formulation of a "global” hypothesis incorporating the testing for the
inclusion of other relevant variables. These variables will include

growth rates 1in net residual income, rates of price inflation as well
as net residual income.
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POLICY IMPLICATIONS, DIRECTIONS FOR FUTURE
RESEARCH, AND CONCLUSIONS.

There 1is no question that changes in Government Policy towards
Agriculture will impact on land values. Disentangling the interactive
effects of changes in resudual returns to land and inflation during the
1970's and early 1980's would be of considerable help in estimating
these possible changes in land values. Support policies over the last
few years have evened agricultural returns between the major export
commodities, and the removal of many of these supports in a free market
environment suggests that changes in land values will differ between
land classes. This 1is already evident. The major concerns are how
much these values will alter and what will be the impacts. '

Emotion is running high in the popular press: "It's the end of
an era for sheep and cattle pastoral farming. Throughout the 1length
and breadth of the country "for sale" signs will increasingly go up on
farms. The trauma of losing their farms and likely their entire equity
will scar some forever”. (Moffat, 1985). Real farmland values may .
decline and the large capital gains of the 1970's and early 1980's may
even be reversed .Thus the matter becomes somewhat of an equity issue.
Changes in ownership patterns occuring as a result of decreasing
farmland values may, however, be an efficiency issue. This has not
been directly addressed in the current paper and is outside of the
proposed research, except to the extent that operators farm for capital
gains. .

Where land is a homogenous input, we  would except
substitutibility between farming systems to occur, and changes in land
values to even out after an initial downward movement. However, where
a particular land class cannot easily change to an alternative system
(North Island hill country, for example) the removal of output supports
could be expected to have greatest impact, if, in fact, expected farm
returns are the most important values.

Expectations of inflation in New Zealand are still higher than
major trading partners as evidenced by medium term rates. Finding some
indication as to the effects of inflation on land values in a period of
increasingly residual returns to land will help to estimate 1likely
changes in land values in a period of decreasing returns and moderate
inflation. Whether of not the dual influences of returns and inflation
can be disentangled 1is the topic to be addressed in future research.
Using the approach of Alston (1985) the issues of growth rates and not
absolute 1levels of both inflation and net returns as explanatory
variables in the land value equation may be explored.

This paper represents a preliminary report on the issue of
determinants of land values in New Zealand. Future research will
expand the Iliterature review section and continue the econometric
analysis. Available data, especially on net returns to land, are a
problem and more research needs to be concentrated on this area. The
issue of profit maximisation versus utility mwmaximisation 1is an
interesting question, and it may be possible to incorporate this change
in the farmer's objective function into the analysis. Finally, if the
different components can be isolated, impacts of Government policy
changes to Agriculture will be able to be forecasted with increased
accuracy, as land values represent a barometer of farmer's
expectations.
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