|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

Review of Marketing and Agricultural Economics

Vol. 55, Neo. 3, December 1987

Farm Cost Effects of Dairy Policies in
New South Wales and Victoria

M. Lembit and U.N. Bhati*

Market milk policies pursued by statutory milk
marketing authorities differ between states in Aus-
tralia. The policy ditferences are particularly large
between Victoria and New South Wales and are
thought to produce different levels of farm costs. It
was hypothesised that the New South Wales policies
produced higher farm costs than the Victorian
policies. This hypothesis was tested using three-year
data for a set of dairy farms located on both sides of
the border in a fairly compact and homogeneous part
of the Murray River basin. Hence, farms were
studied that operated under different milk policies
but similar environmental conditions. The analysis
found that the New South Wales policies did lead to
higher farm costs.

1. Introduction

Market milk policies differ between states in
Australia. These policy differences are par-
ticularly large between New South Wales and
Victoria, the states with the largest production
and consumption of milk. Compared with
Victoria, New South Wales has adopted
policies that result in far more regulation, which
is thought to have increased farm costs. This
study tests the hypothesis that market milk
policies in New South Wales produce higher
farm costs than Victorian policies.

2. Dairy Policies

Milk in Australia has traditionally been
produced for two distinct sectors — the market
milk and manufacturing milk sectors. Market
milk refers to fresh liquid milk used directly for
human consumption; nearly 30 per cent of the
total milk produced in Australia goes to the
tfresh liquid milk market (Table 1). The remain-
ing milk is used to manufacture dairy products
such as butter, cheese and milk powder. The
proportion of milk absorbed by the market milk
sector varies between states, being high in New
South Wales and low in Victoria. Average
prices are significantly higher in the market
milk sector.

Policies for the manufacturing milk sector are
formulated at the national level, whereas
market milk policies are the responsibility of
individual state marketing authorities. ITn New

South Wales, this body is the New South Wales
Dairy Corporation (formerly the New South
Wales Dairy Industry Marketing Authority),
and in Victoria it is the Victorian Dairy Industry
Authority.

Market milk policies are characterised by a
high level of regulation. Both the New South
Wales and Victorian authorities are empowered
to regulate production, processing and distribu-
tion of market milk. Milk prices and marketing
margins are administratively determined and
interstate trade is prevented. These regulations
are reflected in the dissimilarities in the levels
of assistance given to the two sectors. Accord-
ing to the Industries Assistance Commission
(1984), the effective rate of assistance to the
market milk sector in the years 1980-81 to
1982-83 was between 91 per cent and 100 per
cent, compared with only between 16 per cent
and 48 per cent for the manufacturing milk
sector. These are high rates of assistance,
considering that the average rate of assistance
for the farm sector as a whole during the same
period was between 8 per cent and 16 per cent.

2.1 Market Milk Policies: Victoria

Although it has the power to acquire all milk in
the state, the Victorian Dairy Industry Auth-
ority does not need to do so because voluntary
offers of market milk from producers are more
than enough to meet requirements. Of the 3100
MI of milk produced annually in Victoria, only
12 per cent is required as market milk. (Vic-
torian producers, if allowed, could meet a
substantial proportion of the market milk re-
quirements of New South Wales as well.)

* Bureau of Agricultural Economics, Canberra. This is a
revised version of a paper presented at the 30th Annual
Conference of the Australian Agricultural Economics
Society in Canberra, 3—5 February 1986. The authors are
grateful to colleagues in the Bureau, anonymous referees
and the Editors for their help and advice. Analysis
contained in the paper was completed in early 1986. Hence,
dairy policy changes which have occurred since then are not
considered.
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Table I: Market Milk as a Proportion of Total Milk Production and Average Prices: By State
198283 (Average per farm)

Market milk as

Average price

percentage of Market Manufacturing

State total milk milk milk
% c/1 c/1

New South Wales 61 30 16
Victoria 12 25 16
Queensland 48 33 16
Western Australia 63 26 13
South Australia 31 27 19
Tasmania 11 27 15
Australia 30 29 16

Before the end of June 1977, milk quotas
(called milk contracts in Victoria) were farm-
specific. The Authority then began to withdraw
the quotas and redistribute them to dairy
factories, paying compensation to farmers for
the surrendered quotas. By m'd-1983, only 16
per cent of Victoria’s market milk was
produced under farm-specific quotas. All
quotas were finally withdrawn by June 1986.

The farmers who deliver milk to the factory
in a given area share in the factory’s quota in
proportion to their contributions. The factory’s
quota is determined on the basis of its total
intake of milk, expressed as a percentage of all
milk received by all factories in the state. Thus,
Victorian policy ensures that all producers have
equal access to the higher priced market milk
sector. Furthermore, producers are free to vary
their milk supplies in different months or
seasons of the year.

Market milk prices and marketing margins
are set administratively and reviewed at least
twice a year. Incentives are paid for production
in winter. Farmers also receive a premium for
milk with a butterfat content above the 3.9 per
cent butterfat standard.

Farmers are paid monthly, and the
documents accompanying the payment include
details of volumes sold as market milk and for
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manufacturing, the returns from both, and the
quantity of butterfat. The cost of transporting
market milk from depot to processor is equal-
ised across Victoria (Coopers and Lybrand
1983).

2.2 Market Milk Policies: New South
Wales

The New South Wales Dairy Corporation
acquires all milk produced in the state. Of the
total annual production of around 900 M1, about
two-thirds is sold as market milk. Production of
the higher priced market milk is controlled by
means of non-transferable milk quotas. These
quotas are allocated to producers (unlike in
Victoria, where quotas are allocated to fac-
tories) and allow them to supply a set volume of
market milk. A newly registered farm is granted
a quota of at least 800 | a week after it has
proved 1t can produce at this level for a year.

Until the start of 1984-85, one requirement
for retaining a quota entitlement was that the
holder produce 100 per cent of the quota in all
13 four-week periods of a year. Failure to do so
meant the quota was decreased. There was a
slight change to this policy during 1984-85,
when a quota holder was permitted to produce
below the quota in one four-week period
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without being penalised. This was extended to
two four-week periods in 1985-86. If a
producer supplies significantly more than the
quota in all 13 periods, entitlements can be
increased. Despite this, and unlike Victorian
farmers, quota holders in New South Wales
have limited opportunity to vary production
between seasons. Thus, another feature distin-
guishing New South Wales and Victorian
market milk policy is the wvariability of
producers’ access to the market milk sector.

Market milk prices are set by the Corporation
on the basis of past movements in such
variables as the estimated cost of milk produc-
tion and the other costs. (Details of the milk
pricing formula can be found in New South
Wales Dairy Corporation 1984.) A feature of
market milk pricing policy for the years studied
is that no premium was paid to producers for
milk with butterfat composition greater than
standard (unlike the situation in Victoria).

Each producer is paid at four-weekly in-
tervals and is given a document recording the
volumes sold as market milk and for manufac-
turing, the returns from both, and other infor-
mation such as the cost of transporting the milk
from the farm to the depot or factory.

2.3 Effects of Policies on Farm Costs

To determine the effects of the different state
policies on farm costs, it is necessary first to
consider the effects of the policies on season-
ality or within-year fluctuations in milk produc-
tion. The New South Wales policy, which
requires that quota holders supply set volumes
of milk throughout the year, causes farmers to
reduce the seasonal variation of output. To
reduce seasonality, farmers need to use more
inputs such as feed, concentrates and labour per
unit of output, especially during the winter
months. Farmers also have to invest more in
farm machinery, equipment and structures.
Hence, the need to reduce seasonality is
expected to lead to higher farm costs.
Another important policy induced effect
concerns access to the market milk sector. Due
to the policy of allocating farm-specific quotas
in New South Wales, access to the market milk
sector varies widely among the New South
Wales farms. Other things being equal, a New
South Wales farm having greater access to the
market milk sector is likely to have relatively
less seasonal production, which in turn would
cause a further increase in the farm costs.

To summarise, there are significant policy
differences between New South Wales and
Victoria. New South Wales policies are likely
to lead to higher farm costs; that is, to an
upward shift in the average total cost functions
of individual farms. The problem of course 1s to
separate the policy induced costs differences
from those caused by other variables such as
climate, soil, management and farm size.

3. Method
3.1 Model

To quantify the effects of the different state
market milk policies on farm costs, it is
essential to specify farm costs as a function of
the policy and all other key variables affecting
the costs. However, a large number of variables
affecting the costs vary from farm to farm and
often researchers face the problem of un-
availability of data for several of these key
variables. Such a problem was largely cir-
cumvented in this study by selecting New South
Wales and Victorian dairy farms located in the
Murray River basin. Because environmental
conditions such as climate, soils and water are
fairly homogeneous in the river basin and the
river itself forms the boundary between New
South Wales and Victoria, the basin provides
something approaching a controlled experimen-
tal setting. As shown in Figure 1, river basin

Figure I: Australian Dairy Industry Survey
Regions in New South Wales and Victoria

NEW SOUTH WALES
2

Murray River Svdney

Melbourne

BAE chart

» Sample farms
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Table 2: Populations and Samples of Dairy Farms

Estimated
population of
dairy farms

Sample of farms
for this study

Original survey
sample of farms

Year NSW3 VIG2 NSW3 VIc2 NSW3 VIC2

no. no. no. no. no. no.
1980-81 251 3 527 16 28 12 27
1981-82 207 3 090 16 27 13 27
1982-83 258 3 086 14 29 10 29

farms belong to region 3 of New South Wales
(NSW3) and region 2 of Victoria (VIC2) in the
Bureau of Agricultural Economics’ (BAE) Aus-
tralian Dairy Industry Survey (ADIS) (see BAE
1983 for survey details).

The average total cost (ATC) of a farm is a
function of its dairy policy environment
(POLICY), size (SIZE), and managerial or X-
Efficiency level (Leibenstein 1966, p.412)
(MANAGEMENT). Other factors such as
climate and soils are assumed to be the same for
the two regions. Thus, for the farm i in the year
t:

(1) ATC]‘_t = £ (POLICY SIZE]‘.t' MANAGEHENTit).

ic’

The POLICY variable may specify the up-
ward shift in the ATC function, and the
specification of a given functional form for
equation (1) enables the empirical estimation of
this shift.'?

ADIS farm level data for the three years
1980-81 to 1982-83 are used in the analysis.
Except for some minor adjustments, the
original survey samples for NSW3 and VIC2
form the basis of this study. Two farms in the
east of NSW3 (see Figure 1) with atypical
climate and soil conditions were excluded.
Farms obtaining less than 60 per cent of their
gross cash receipts from their dairy enterprises
were also left out. Hence, the farms analysed
are predominantly dairy enterprise farms,
located in a fairly homogeneous climatic and
agronomic region. The farm population re-
presented by the original survey samples and
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the samples used for this study are shown in
Table 2.

Physical and financial characteristics of the
sample farms are presented in Table 3, and the
seasonal pattern of milk production is shown in
Figure 2. It is clear from the latter and from the
coefficients of variation (Table 3, row 4) than
milk production in NSW3 is less seasonal than

" in VIC2. Simple analysis of the data indicates

that the measure of variation used here would,
if anything, overestimate the seasonal compon-
ent of production variation in New South
Wales, and thus underestimate the policy in-
duced difference between the two states. This is
because the irregular component of variation in
production is higher in New South Wales than
in Victoria, and the coefficient combines both

1. Specification of interactions between POLICY, SIZE and
MANAGEMENT variables in the model was considered
but it was decided to not pursue such specification for the
following reasons: (a) so far as we could determine, the
conventional theory of firm relating to cost functions, which
forms the theoretical basis of this study, was mute on the
interactions; (b) nor was any guidance on the interactions
available from previous studies on statistical estimation of
cost functions in Australian agriculture; and (¢) the model
represented short term (annual) relationships and therefore
the interaction effects, if any, were likely to be very small
compared to the effects the individual variables were likely
to have on the dependent variable.

2. It is conceivable that SIZE and MANAGEMENT are
interdependent (endogenous) variables. However, the inter-
dependency between them was more likely to be revealed in
the long term rather than in the short term. Hence, for the
short term model formulated in this study, it was reasonable
1o assume that the two vartables were independent (exogen-
ous).
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the seasonal and irregular components of varia-
tion. The difference in seasonality between
New South Wales and Victoria is statistically
significant at the one per cent level. The
difference in seasonality may partly explain the
higher average total cost for the NSW3 farms
(see last row of Table 3). Thus, there is prima
facie evidence of the farm level effects hy-
pothesised earlier.

3.2 Estimation of the Model

Studies of the relationship between costs and
size of Australian dairy farms (Mauldon 1969;
Anderson and Powell 1973; Gargett 1984) and
scatter diagrams of data for the sample farms
suggest that equation (1) can be approximated
by a linear logarithmic function. Such a func-
tion has the advantage of minimising the
heteroscedasticity problem (Maddala 1977, p.
265). Hence, the estimation model is:

(2) log ATG, = log a + b POLIGYit + ¢ log SIZEit + d log

it

MANAGEMENTit + eit'

ATC is the ratio of a farm’s total costs to milk
output in cents per kilogram butterfat.’ POLICY
is measured by three alternative proxies: (i) a
dummy variable (POL1) defined by VIC2 = 1
and NSW3 = 0; (ii) a seasonality variable
(POL2), defined by the log of the percentage
coefficient of variation of monthly milk produc-
tion; and (iii) a variable measuring the access of
a farm to the market milk sector (POL3),
defined as the logarithm of the percentage of
total milk produced for the market milk sector.
SIZE stands for farm size measured by the
farm’s milk output in kilograms of butterfat.
MANAGEMENT is measured by three alter-
native proxies: (i) milk yield per cow in
kilograms of butterfat (MGT1); (ii) milk yield
per hectare of grazing area in kilograms of
butterfat (MGT2); and (iii) percentage rate of
return to capital and management (MGT3). The
variable e;, is the random error term with zero
mean and a constant variance. Correlation
coefficient matrices for all independent vari-
ables were examined. The examination showed
the variables to be not highly correlated,
implying that estimates of regression coef-
ficients (a, b, ¢ and d) of equation (2) will be
free from any significant multicollinearity
problem.

Lembit and Bhati: Dairy Policies in NSW and Victoria

Ordinary least squares (OLS) estimates of the
coefficients of the variables for the different
versions of equation (2) by individual years are
shown in Table 4. Time series, cross-sectional
estimation of the equation was not considered
due to the limited time series data. The
estimation technique used is design adjusted so
that the standard OLS fit takes into account
differential representation of the sample in the
various size strata in the two regions (see Holt,
Smith and Winter 1980). Note that estimates of
the equation with MANAGEMENT proxy
variables MGT1 and MGTS3 are not presented in
Table 4. This is because the regressions did not
give as good a fit as those estimated using
MGT?2.

4. Results and Discussion

Table 4 shows that the estimation model fits the
data fairly well. Most regression coefficients
are at least statistically significant at the 5 per
cent level, and all coefficients have signs
consistent with a priori reasoning or economic
theory. However, the results of the equation
(2.1) version of the model, with state as a
dummy variable, are disappointing. The regres-
sion coefficients for POL1 have large standard
etrors and are non-significant at the 5 per cent
level for the first two years. This is because the
dummy variable POL1 does not capture the
different aspects of policy on individual farms
within New South Wales as effectively as POL2
and POL3. The results of estimation of equation
(2.1) are therefore not discussed further in this
paper.

The negative coefficients of the SIZE and
MANAGEMENT variables indicate that, in
general, larger and better managed farms in the
Murray River basin do have lower average total
costs. Other recent studies of the Australian
dairy industry reached the same conclusion
(Samuel and Shaw 1983; Gargett 1984).

The variable of special interest in this study is
the POLICY variable, used to measure the

3. Total costs include the costs of materials, services
(excluding cost of transporting milk), hired labour and
imputed wages of operator and family labour, depreciation
(calculated on replacement value of farm improvements,
structures, machinery and plant), and the opportunity cost
of farm capital (calculated for each of the three years
studied as 12 per cent of the value of land and depreciable
items). Finally, the total was apportioned to dairy enter-
prises on the basis of dairy receipts as a proportion of total
cash receipts from all farm enterprises to obtain the total
cost.
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upward shift in the average total cost function
of dairy farms due to policy differences
between the two states. As expected, the
regression coefficients of the POLICY proxy
variables — POL2 (seasonality) and POL3
(market access) — are negative and positive,
respectively. Hence, if seasonality is decreased
through policy intervention, average total costs
will rise. From this, it can be inferred that
NSW3 farms have a higher average total cost
than VIC2 farms because there is less seasonal
variation of production than in Victoria. This
situation arises from rigidities of the quota
system and inequitable access to market milk.
An important policy implication, from the
standpoint of efficient allocation of scarce
resources, 18 that if the dairy policy in NSW3
were similar in all respects to that in VIC2, then
the New South Wales farms would achieve
measurable savings in their average total costs.

The regression analysis allows estimation of
the magnitude of this possible cost saving for
the NSW3 farms. First, the mean average total
cost is estimated, for each year, at the NSW3
mean levels of the relevant variables (POL2 and
POL3, SIZE and MGT2). Next, the procedure
is repeated, substituting the VIC2 mean levels
of the policy variables (POL2 and POL3),
keeping other variables the same. This gives an

estimate of the likely mean level of average
total cost for the NSW3 farms if they were
operating in the Victorian policy environment.
The difference between the average cost figures
is then an estimate of the average annual
savings for the NSW3 farms under the assump-
tion of Victorian policy. The cost savings
estimated in this manner, which are of short
term nature, are presented in Table 5.

To put these cost savings for the NSW3
farms in perspective, they are compared in
Table 5 with the actual mean levels of average
total cost. The comparison shows that the cost
savings are of the order of 14-31 per cent.
These are substantial savings, especially over
the longer term. It may be emphasised that
these savings are attributable not to differences
between particular components of the policy
packages of New South Wales and Victoria but
to the overall difference between the policy
packages of the two states.

It should be pointed out that the absolute
values of average total cost, given on a per
kilogram of butterfat or per litre basis in Tables
3 and 5, must not be regarded as the unit cost of
producing a kilogram of butterfat or a litre of
milk. Because the dairy survey is not designed
to determine the cost of producing any single
product, the absolute values of average total

Table 5: Savings in ATC by NSW3 Farms: Assuming Victorian Dairy Policy Environment and
Mean Levels of ATC for NSW3 Farms(a)

Mean of average

Savings in average total cost

Year total cost Seasonality Market access

c/1 c/1 % c/1 %

1980-81 22.64 3.97 17 4.59 20
(0.62) (0.41)

1981-82 29.18 (b) 4.16 14
(0.28)

1982-83 39.71 8.90 22 12.52 31
(1.02) (0.71)

(a) Values in cents per litre were derived by converting the cents per
kilogram of butterfat values, assuming the milk contained 4.2 per cent
butterfat. (b) Not estimated because the regression coefficient of
seasonality (POL2) variable for 1981-82, equation (2.2), was not
statistically significant at the 5 per cent level.

Note: Figures in parentheses are standard errors.
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costs are only indicative. Hence, it is pertinent
to concentrate on the percentage savings in
average total cost rather than on the absolute
savings.

The finding that cost savings from policy
reforms would be possible for the NSW3 dairy
farms in the Murray River basin raises the
question: What might be the cost savings for
dairy farms in other regions of New South
Wales? Although this study was not aimed at
quantifying the savings elsewhere, it is useful to
examine Figure 3, which shows the seasonality
of milk production for each of the three regions
of the state. It is observed from the figure that
production is less seasonal in regions 1 and 2
than in region 3 (NSW3). This suggests that the
cost savings in those regions may be equal to, if
not greater than, those for NSW3. Thus, for the
dairy farms in New South Wales as a whole, the
aggregate cost savings are likely to be very
substantial.

5. Policy Implications and
Conclusions

We can conclude that market milk policies in
New South Wales have led to the average costs
of New South Wales dairy producers in the
Murray River basin being substantially higher
than those of their Victorian counterparts. This
difference in costs for the New South Wales
farms was measured from the benchmark of
Victorian dairy farms situated in the same river
basin and subject to the markedly less re-
gulatory policies of Victoria. An implication of
this finding is that, if the institutional arrange-
ments of New South Wales were replaced by
those of Victoria, the New South Wales pro-
ducers in the area could reduce costs per litre of
milk produced by about 20 per cent. These cost
savings may, however, be offset by some
potential loss of revenue if current quota
policies remain.

As outlined earlier, there have already been
some changes in the New South Wales policies
since July 1984. One aspect of the change is
that the quota farmers are now allowed to
produce below quota in two of the 13 four-week
periods without being penalised. This change in
policy will allow dairy farmers to reduce the
cost of supplementary feeding for cows during
four weeks in winter. A decrease in farm costs
can therefore be expected to result. But when
this 1s compared with the Victorian policy under

which farmers are allowed to vary their milk
production at any time and for any length of
time, the policy change in New South Wales
appears insignificant, and is not likely to
generate substantial cost savings. To achieve
substantial costs savings, there will have to be a
major change toward more economically ef-
ficient policies such as the removal of quotas on
all winter production. Such a change could have
a number of far-reaching effects — for exam-
ple, a shift in regional distribution of milk
production within the state in favour of regions
which have comparative advantage in supplying
milk in particular months; lower prices of milk
for consumers; and even some interstate trade in
market milk. The move would be consistent
with more efficient allocation of resources from
the national viewpoint, benefiting both dairy
farmers and milk consumers. Of course there
would be some adjustment costs borne by
particular farmers but these would be mini-
mised by policies already in place such as the
Rural Adjustment Scheme.
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