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REVIEW OF MARKETING AND AGRICULTURAL ECONOMICS
Vor. 50, No. 1 (April, 1982

A Note on Measuring Income Instability
and Inequality on Australian Sheep Farms

G. Corra, L. J. Butler and L. D. Cornell*

Introduction

Agricultural economists typically place emphasis on issucs of micro-
economic efficiency and macroeconomic growth, while distribution issues are
pushed into the background. This has not been a conscious effort by economists
to avoid the distribution question; rather it has been an inherent inability to
grapple with these issues within the realms of conventional theory. This study
attempts to examine empirically some aspects of instability and inequality in
the Australian sheep industry. We do not purport to explain, or even examine,
the implications of income distribution in Australian agriculture. This is done
more adequately elsewhere (IAC 1975; Vincent 1975). Our aim is simply to
provide information on patterns of farm income distribution and the dynamic
process of income movements within a distribution. The technique used
considers the Lorenz curve within a Markov process to examine the stochastic
movement of farm incomes through time. While preliminary in nature, we
hope that this study might stimulate further empirical work in the examination
of distribution issues.

The incomes used in the analysis are the incomes of the whole farm
enterprise and not the farmers themselves. They are analogous to the household
income levels and can be directly compared to these figures. In the rural welfare
context there are limits to the studies use as no account is taken of other sources
of wealth. For example, farm and non-farm assets. However, with these
limitations in mind the study can be used to determine the relative instability
of overall farm profitability.

The Scope and Nature of the Issues

The issues addressed in this study fall into two categories:
(a) The level of income inequality in the Australian sheep industry; and

(b) The extent to which individual farm incomes move within the total
distribution from one year to the next.

* Bureau of Agricultural Economics,
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REVIEW OF MARKETING AND AGRICULTURAL ECONOMICS
Theoretical Aspects

The theoretical underpinnings of this study are embedded in two
fundamental techniques of economic analysis, These are the measures of
income inequality and the Markov technique of transition probabilities.

In simplistic terms, the objectives of this study are met by:

(a) expressing the aggregate outcome of the income movement in terms
of Gini ratios; and

(b) using Ist order Markov distributions to characterize the movement
of farm-firm income from one time period to another.

The Lorenz curve traces the cumulative percentage of farms earning a
ranked cumulative percentage of aggregative income. The income ranking is
from low to high. Most income distributions are characterized by a small
number of individuals in low income levels with a large majority in the mid-
income ranges followed by a small number in high income levels. This leads
to the Lorenz curve being “‘half U-shaped”. The Gini coefficient is twice the
area between the Lorenz curve and the line of perfect equality or the situation
where all individuals have equal incomes. The closer the Gini ratio is to one
the greater the inequality. The Gini ratio has in the past generally been applied
to household incomes and thus the problem of negative incomes has not
arisen. A farm may not necessarily have a positive income and in order to
facilitate the estimation of the Gini ratios negative incomes were assumed to
be zero. Although this will result in the estimated Gini ratios being biased
downwards they still provide a good indication of farm inequality levels in the
sheep industry. The extent of downward bias depends on the number of farms
whose incomes are in the negative range. However, all other inequality
indicators would be faced with a similar bias problem. The decision to use the
Lorenz curve and its related Gini ratio is based on its close link with the method
of forming the transition probability matrix used in the income stability
analysis.

The appeal of the Markovian techniques of transition matrices lies in
their ability to express the probability of a farm-firm moving from one state
of nature (class of income) in one time period to another state of nature in the
next time period. Although the Markov chain methodology has been criticized,
the arguments against it have centred around the ergodic nature of projections
of tihe transition probability matrix and not the transition probability matrix
itself.

An extensive search of the literature reveals that the formation of a
transition probability matrix using the Lorenz curve as a basis for the formation
of states of nature has not been used before. Hence there is neither evidence
for nor against its use. There is of course extensive literature both on measures
of income distribution (Morgan 1962; Champornowe 1974; Pyatt 1978) and
on Markov chain techniques (Bostwick 1962; Krenz 1964; Scobie and Rowe
1967; Butler 1974; Keane 1976).
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Data

Use is made of the BAE Australian Sheep Industry Survey (ASIS)' data
from 1963-64 to 1977-78. The data is net farm income from all ASIS farms
for which two consecutive years income information is available. The survey
uses a stratified sample® of sheep farms and if in any one year a farm leaves
the survey it is replaced by one of similar size. In this way the sample remains
relatively stable from year to year.

Over the selected 14 year period 1963-64 to 1977-78, a total of & 869
observations on consecutive year income movements were available for analysis.
Table 1 shows the number of observations and the sample average incomes for
each sample year.

Table 1: Sample Farm Numbers and Average Incomes of Sample Farms

Financial year Sample Average income
No. $
1963-64 .. .. .. .. .. 471 17,691
196465 .. .. . .. .. 637 10,452
1965-66 .. .. .. .. .. 613 7,489
1966-67 .. .. .. .. .. 517 12,077
196768 .. .. .. .. .. 700 6,155
1968-69 .. .. .. .. .. 685 14,118
1969-70 .. .. .. .. . 619 8,737
1970-71 .. .. .. .. .. 535 6,022
1971-72 .. .. .. .. .. 578 9,665
1972-73 .. .. .. .. .. 533 24,809
1973-74 .. .. .. .. .. 6078 32,382
197415 .. .. .. .. - 710 16,235
1975-76 .. .. .. .. .. 682 12,835
197677 .. .. .. .. .. 911 17,507
1977-78 .. .. .. .. .. 911 6,776

Two measures of farm income are available from the ASIS. These are net
cash income and net farm income. Both income measures have on the returns
side livestock, crop and other sales whilst on the cost side there are livestock
purchases and cash costs. The major difference between the income measures
is that net farm income takes account of livestock and capital operating gain
on the returns side and on the cost side depreciation and imputed labour,
whilst net cash income ignores these components. As a result the farm cash
income measure represents the more narrow definition of income. Thus in this
analysis net farm income is used as the indicator of farm income movements
from one year to the next.

! To be eligible for inclusion in the ASIS the only criterion is that the farm must run more
than 200 sheep.

2 The strata are on sheep numbers.
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Method of Analysis

Ten states of nature (or classes of income) have been defined for each year
over a period of 15 years (1963-64 to 1977-78). In this case, each state of
nature represents 10 per cent of the total income for each year. This means
that, while the actual income classes (in absolute terms) varies for each year,
each income class represents exactly 10 per cent of the income distribution for
that year. Each of these divisions can be directly interpreted to be points on
the derived Lorenz curve. In this way the problem of varying incomes due to
inflation, seasonal conditions and changing prices for differing years is
eliminated. As mentioned previously, an important assumption in using this
method of decile or income class formation is that all farms with negative
incomes are assumed to have zero incomes for the purposes of summing.
Effectively farms with negative income start in the lowest income decile. The
calculated transition probabilities are an arithmetic mean of a sum of 15 year-
to-year movement matrices (the number of farms in each cell before averaging
is shown in Table 3). The magnitude of each transition probability indicates
the chances of a farm-firm moving from one income class to another between
two consecutive time periods. Of course, transition probabilities along the
diagonal of the matrix indicate the probability of a farm-firm remaining in the
same state from one time period to the next. Similarly, the magnitude of
transition probabilities in the off-diagonal cells indicate the relative instability
of farm incomes in relation to the total distribution.

Income Class Movements

The diagonal elements of the transition matrix (see Table 2) indicate the
probability that there is 7o movement between income classes from one period
to the next. An “average” chance of no movement between any two periods
(averaging all the diagonals) shows that there is 0.252 probability that farms do
not move from the income class in which they started. Using Table 3 there
are 3 991 farms of the sample total of 8 879, or 44.9 per cent, that do not change
income class from one period to the next. Therefore, 55.1 per cent of all farms
will change the relative position in the total distribution. Furthermore, the
transition probability matrix reveals that there is an average probability of
0.548 that farms do not move more than one decile either way and a probability
of 0.715 that farms do not move more than two deciles. Similarly, 6 267 or
70.6 per cent of farms, do not change classes by more than one decile and 7 428,
or 83.7 per cent of farms, do not move by more than two deciles. That is, only
a smaller percentage of farms (about 16 per cent), on average, experience
movements within the distribution of more than two deciles in any two year
period. There is, however, a tendency for farms to move towards a lower
income class rather than a higher income class. In general, then, we conclude
that while there is a reasonable degree of income instability (in the sense that
farm incomes move about the distribution), this instability is not characterized
by violent fluctuations. Only a small percentage of farms experience large
relative changes within the distribution. The degree of stability within the top

two and bottom two deciles of the distribution, however, is quite high relative
to the middle deciies.
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The average probability that a farm remains in the top decile from one
period to the next is 0.376 while the probability of a farm starting in the top
20 per cent of income contributors and remaining there in the next period is,
on average, 0.457. Similarly, the average probability that farms in the bottom
decile in the starting period remain there in the next is 0.728 and the probability
that farms contributing to the bottom 20 per cent of the distribution remain in
that group from one period to the next is 0.772. These results indicate that high-
income farms tend to remain high-income farms, and low-income farms tend
to remain low-income farms from one period to the next, relative to the total
distribution.

Income Inequality

In contrast to the above conclusion that there is 2 movement to the lower
income deciles, examination of the Gini ratios over the period 1963-64 to
1977-78 (see Table 4) does not indicate any substantial changes in income
inequality. However there does appear to be an upward movement in the
magnitude of the Gini ratios indicating a slight increase in inequality. We
cannot come to any definite conclusions about the change in income inequality.
For example, if the Gini ratios are divided into two equally sized groups, we
find that the average Gini ratio prior to 1970-71 is 0.5852, with variance 0.00269,
while the average Gini ratio after 1970-71 is 0.5989, with variance 0.002548,
The larger average Gini ratios since 1974-75, however, do indicate an upward
trend.

Table 4: Gini Ratios for Each Financial Year

Financial year Gini ratio
1963-64 .. .. .. . .. .. .. .. 0.5200
1964-65 .. .. .. . .. .. .. .. 0.5756
1965-66 .. .. .. .. .. .. .. .. 0.6458
196667 .. .. .. .. .. .. .. .. 0.5494
1967-68 .. .. .. . .. .. .. .. 0.6806
196869 .. . .. .. .. .. .. .. 0.5332
1969-70 .. .. .. .. .. .. .. .. 0.6020
1970-71 .. .. .. e . . .. . 0.5750
1971-72 .. .. . .. .. .. .. . 0.5456
1972-73 .. .. .. .. .. .. .. .. 0.5712
1973-74 e .. . . .. . . .. 0.5236
1974-75 .. .. .. . .. .. .. .. 0.6242
1975-76 .. .. .. .. .. .. .. .. 0.6328
197677 .. - .. .. .. .. .. .. 0.6150
1977-78 .. .. . .. .. .. .. . 0.6796

The calculated Gini ratios are all much higher than those for household
incomes in Australia as presented by Murray (1981). For example, in Murray
(1981) for the year 1973-74 a Gini ratio of 0.376 is calculated for household
incomes including non-family individuals compared with our figure of 0.5236
for farm incomes in that year. This indicates that sheep farm incomes are more
unequal than household incomes.
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Conclusions

This study has addressed the issue of income inequality and instability on
Australian sheep farms. We have examined the dynamic process of movements
of farms within the income distribution over time and the effect these movements
have had on the relative equality of the distribution.

" Our results applicable only to the Australian sheep industry in the period
1963-64 to 1977-78, indicate that:

® While there is substantial movement of farm incomes within the total
distribution, this movement is not characterized by violent fluctuations,

® Only a small percentage of farms experience relatively large income
changes within the distribution.

@ Higher income earners tend to remain high-income earners and low-
income earners tend to remain low-income earners relative to the
total distribution from one period to the next.

@ Income inequality on sheep farms is higher than that of income earning
houscholds.
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