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ENDNOTES

Note that inputs are regarded as non-specific to products.
Inputs merely generate a general capacity to produce which can be
used to produce a variety of products. The opbtimal product-mix
is derived through a revenue-maximization procedure.

The occupational classification is defined on the basis of skill
differentiation {(Craigie, 1979).

Only recently has ORANI been used for forecasting purposes. For
a discussion of the differences between the forecasting and
policy-analytic uses by ORANI, see Dixon et al. (1986).

Note that the use of Okun's Law in ORANI-IDM would be appropriate
in a forecasting implementation of the model, where the aim of
the simulation is to replicate the real world at a particular
period in the future.

This was done by first mapping from the t12-industries
classification used in ORANI to a U3~industries classification
used in the 1981 Census data. Next, a mapping was established
between these 43 industries and 67 occupations using 1981 Census
data. The methodology for doing this is described fully in Ursi
(1986), Finally, these 67 occupations were mapped to the 62 IHS
occupations.

ABSTRACT

The ORANI model of the Australian economy 1s a useful tool
for analysing a wide range of policy issues. One of its major
limitations, however, is that, as yet, there is only one representative
consumer in the model, This obviously limits the usefulness of the
model for analysing distributional and welfare issues. Research is
currently being undertaken at the IMPACT Centre (jointly with the
Institute of Applied Economic and Social Research at the University of
Melbourne) to overcome this limitation. This paper describes the output
of Phase I of the research project; a tops—down model that was used to
analyse the effect of taxation reform on the distribution of income
among individuals. The results of that analysis were based on unit
record data from the 1981-82 Income and Housing Survey (IHS). The paper
also discusses some labour market issues pertaining to this version of
the model., In particular, it critically evaluates two alternative
ways of specifying the effect of employment changes on persons belonging
to various labour force categories in the economy.
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participation decisions are made jointly along with other consumer

decisions regarding consumption, saving, leisure, and hours of work.

Thirdly, the study is not integrated into the theory of
housenhold decision-making since it measures the participation responses
of individuals in response to changes in their own employment
opportunities only. Thus, it ignores cross—effects among members of a
given household. Models of household decision-making, however, show
that these cross—effects may be significant. For example, the loss of a
job by the male in a certain household might be an important factor in
influencing the participation behaviour of other members of his

household; in particular of his spouse and children.

It should be noted that the approach ocutlined above is
extremely flexible and is not dependent on any particular set of
behavioural parameters for participation. In particular, as more and
better data become available, improved and/or updated behavioural

coefficients can easily be incorporated into this scheme.

6 CONCLUSION

This paper describes current research aimed at making the
ORANI model more suitable for the analysis of distributional issues, In
particular, a method of linking employment changes in ORANI to changes
in the personal distribution of income is proposed. This proposal
necessarily involves an exploration of labour market issues. In doing
s0, it is found that Okun's Law 1s not a suitable basis for establishing

this link when ORANI-IDM is used for policy-analytic simulations.

THE ORANI-INCOME DISTRIBUTION MODEL:
LABOUR MARKET ISSUES
by

Nisha Agrawal¥*

1 INTRODUCTION

ORANI is a computable general equilibrium model in the
tradition of Johansen (1960). 1Its theory, data requirements and
solution procedure are comprehensively documented in Dixon, Parmenter,
Sutton and Vincent (1982). The model has been applied many times in
analyses of the effects on industries, occupational groups and regions,
of changes in policy variables (e.g., tariff rates) and in other aspects

of the economic environment (e.g., world commodity prices).

Despite its applicability to a wide variety of issues,
however, the standard version of ORANI has one major limitation: it is
not well suited to analysing certain important distributional issues.
This is because the income-expenditure loop in the model is not closed.
Given some shock to the economy, the model describes the changes that
result in the distribution of income among factors, but not among

households, the corporate sector and the government. This limitation

* I would like to thank Alan Powell and Peter Dixon for helpful
comments.
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the manufacturing sector, only 6 per cent are part-time jobs; the
corresponding figure for the services sector is 20 per cent. This
uneven distribution of F~T and P~T jobs across industries along with
their uneven distribution across various demographic groups, implies
that a change in the industrial composition of output, and hence of
labour demand, is likely to have widely differing effects upon the
employment opportunities of different demographic groups. Further,
given the widely varying responses in the participation behaviour of
different demographic groups (as measured by P & P, for example), this
implies a highly variable relationship between aggregate employment and
aggregate unemployment, which in turn has significant fiscal and
distributional implications. A simple example will help clarify this

proposition.

Let us compare the effects of two economic changes of current
policy concern: a terms-of-trade decline and a tariff reduction in the
textile-clothing-footwear (TCF) industry. This example will help shed
some light on how the labour market consequences, the fiscal
implications and the distributional effects of these shocks are likely

to differ,

Suppose the terms-of-trade decline leads to a loss of 100
jobs in the mining industry (a major exporter) while the tariff
reduction leads to a similar loss in the TCF industry. These identical
changes in the numbers of jobs lost, however, are likely to have very
different effects on unemployment. The reason is the different
participation behaviour of males and females together with the different
distribution of jobs between the sexes in the two industries. If we

assume that jobs lost are in the same proportions as existing

of the shock on persons belonging to various labour force categories in
the economy, but should also be consistent with labour market theory and

data.

The aim of this paper is to provide a description of ORANI-
IDM and to discuss some pertinent labour market issues. In particular,
two alternative methods for decomposing labour supply into its various
sources are presented, and their relative merits and demerits discussed.
The remainder of the paper is structured as follows. Section 2 contains
a description of ORANI-IDM. A brief review of the labour market in
ORANI is presented in section 3. Section 4 discusses one method of
calculating the sources of labour supply in ORANI-IDM using Okun's Law.
It also points out the limitations of this approach. Section 5
discusses an alternative approach that explicitly models the
participation behaviour of various groups in the economy., Finally,

section 6 concludes the paper with a brief summary.
2 AN OVERVIEW OF THE INCOME DISTRIBUTION MODEL

As stated in section 1, the model used by Meagher and Agrawal
(1986) to analyse the distributional effects of taxation reform is only
a prototype of the model they are currently developing. In the version
of the model used for that study (i.e.,in ORANI~IDM), the link between
the factors used in the production of commodities and the ownership of
those factors by individuals was fully established. In other words, a
methodology was developed for assessing the effects of changes in the
functional distribution of income (the distribution among factors) on
the personal distribution of income (the distribution among individuals).

No link, however, was established between changes in the personal
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and marital status in the two markets. This can be confirmed by
examining Table 2 (compiled from the IHS data) which shows the
distribution of F-=T and P~T jobs as well as the distribution of males
and females across 29 industries. It can be easily calculated from this
table that of all males who participate, only 4 per cent do so in the
part~time market; the corresponding figure for women is almost 10 times
as large (39 per cent). Alternatively, of all part-time jobs, males
account for only 16 per cent of them, while the remaining 84 per cent
are accounted for by women, Hence, in examining the distributional
effects of an economic change, it is important to examine how the change

affects F-T job opportunities relative to P~T ones.

Secondly, it is consistent with other studies which suggest
that labour force participation in Australia is determined more by job
opportunities rather than by wage and non-wage income effects. For
example, Gregory's (1984) study of female participation behaviour, has
presented evidence showing a close relationship between employment rates
and labour force growth rates for women, and argues that their
participation rate is primarily determined by employment opportunities
rather than wage rates. Evidence suggests that this might be true for

other groups as well (Withers, 1984),

Finally, this approach has some important policy implications,
Table 2 presents evidence from the IHS data base to support the
well+known empirical fact that the distribution of F~T and P-T jobs
varies considerably across industries (Bureau of Labour Market Research,

1985, pp. #U4). It shows, for example, that only 7 per cent of all

part~time jobs are in the manufacturing sector, while almost 90 per cent

are in the services sector. Looking at it differently, of all jobs in
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FIGURE 1: OVERVIEW OF ORANI-IDM
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Next, we break down the total job changes in each market (F~T and
P-T) into changes in the number of jobs for each of the
demographic categories for which we can obtain values for
participation elasticities. Let us assume, for example, that we
adopt the 7 categories in the P & P study. 1In the absence of any
information about how the changes in the demand for workers in
each occupation are distributed across these demographic groups,
we make the simplifying assumption that the demographic
composition of workers in each occupation remains unchanged.
This assumption can be easily replaced when more information

becomes avalilable through future research in this area.

We then aggregate the job changes across occupations to get the
total change in the job opportunities for each of the demographic
groups. This is done separately for the F-T and P-T employment

changes.

Next, we assume that the participation behaviour of persons
belonging to each of these 7 demographic groups changes in
response to the change in their msvwo<aman opportunities. An
increase in employment leads to increased participation from
those previously not in the labour force. The degree of
responsiveness varles depending upon whether the new
opportunities are in F-T or P-T work, and upon the demographic
characteristics of each person, A decrease in employment leads
to some persons joining the pool of unemployed and some
withdrawing from the labour force. Again, the behaviour depends

upon the factors listed before.

population weight attached to her/him which reflects the number of
persons in the population that this individual represents. A change in
the demand for labour, following an ORANI simulation, leads to a change
in the number of persons employed, and this leads to further changes in
the number of persons belonging to the other nzo‘omammoamm. The
welghts attached to each person in the sample therefore need .no be
adjusted to reflect the new proportions of persons in the various labour

force categories.

To undertake these adjustments, we need to decompose the
effect of the change in the number of employed persons into a change in
the number of unemployed persons and a change in the number of persons
not in the labour force. In the tax reform analysis, this was done by
establishing an output—unemployment relationship using Okun's Law (Okun,
1962), which enabled us to calculate the change in the number of persons

unemployed for a given change in output.

Given the change in the number of employed persons (from
ORANI), and the change in the number of unemployed persons (using Okun's
Law), the change in the number of persons belonging to the remaining
category (those outside the workforce) was omynch,ﬁmn as a residual.,
This was done by assuming that the population as a whole remained
unchanged (in the short-run) as a result of the tax reform. Before
elaborating on this methodology in mao“;.o: 4, the next section provides

a brief review of the labour market in ORANI. This will help clarify

the discussions in the remainder of the paper.
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TABLE 1

PARTICIPATION AND EMPLOYMENT, 1974 TO 1983

Dependent variable:

Estimated coefficients

Elasticity at means

Activity Level

participation rate Full-time Part—-time Full—-time Part-time
employment employment employment employment
(by) (by)
Male teenagers (15-19) 46398 1.38842 .330 .188
Female teenagers (15-19) .376928 .79178 .232 .159
Young adult males (20-24) L0794 .0835 .069 .00k
Prime males (25-54) L2571 L0659 - 242 .002
Senior males (55+) .91192 1.14294 .799 .107
Married women .89592 1.224828 486 Jugh
Non-married adult women (20+) .89772 .75882 .692 .120
Aggregate RERRE -83952 .351 121

Intermediate

Inputs

(a) Significant difference between full~time and part-time coefficients
at 5 per cent level.

Source: Peters and Petridis (1985).
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previously outside the workforce in response to a change in their
employment demand (obtained from ORANI). The change in the number of
unemployed persons could then be calculated as a residual, under the
assumption that the population remained unchanged as a result of the
economic shock under consideration. For example, suppose that a tariff
reduction caused employment demand to increase by 10 workers. Suppose
also, that this increase in employment opportunities induced 3
non-participants now to enter the workforce. Then, we can surmise that
the number of unemployed persons must have declined by 7 due to the

tariff reduction.

While a breakdown of the effect of employment changes on
the aggregate number of those unemployed and the aggregate number of
those outside the workforce is important, it is still only a starting
point. As described earlier, the strengths of the discouraged worker
and the additional worker effects depend on the demographic
characteristics of individuals and the households to which they are
attached. For distributional analysis, it is desirable to capture these
differing effects, This could be done by classifying the population
according to demographic characteristics, and using estimated values of
participation elasticities for each of these groups. One recent source
for these elasticity values is the P & P study. They measure the value
of these elasticities, not only for various demographic groups, but also
for full-time (F-T) and part-time (P-T) wmwc,.% markets,separately. This
has been done to take account of the segmentation of labour markets into
F~T and P~T markets, with very different wages and hours-of-work

packages offered in the two markets.

1"

proportion of the newly created jobs are filled by those previously
unemployed, and what proportion by those who were previously not in the
workforce but have now been encouraged to participate in response to the
inerease in their employment opportunities. Since the income profiles
and demographic characteristics of these two potential sources of
workers vary considerably, the distributional impact of a change hinges

significantly upon its relative impact on these two groups.

This paper presents two alternative methods of measuring this
breakdown of the effect of employment changes on the unemployed and on
those outside the workforce. The first is the o:m outlined in section
2: it uses Okun's Law and was adopted in ORANI-IDM. The second is a
new proposal that explicitly models the participation behaviour of
various individuals. 1In the next section, we elaborate on the first
methodology. 1In particular, we point out the unsuitability of applying
an empirical relationship like Okun's Law to the comparative-static

experiments performed using ORANI.

4 APPLICATION of OKUN'S LAW TO ORANI-IDM

4.1 Okun's Law

In his study of business cycles in the U.S. economy during
the period 1945-60, Okun observed an empirical 1mwwnwosm5c between
output changes and unemployment changes that later came to be known as
Okun's Law. According to this 'law’', a decrease of one percentage point
in the unemployment rate was accompanied by an increase in real GNP of
3.2 per cent. Since then, numerous alternative empirical specifications

of Okun's Law have been investigated for the American economy, with
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in their employment opportunities, As stated earlier, for income
distribution analysis it is essential to know the breakdown of the
effect of employment changes on these two potential sources of labour
supply. There is no mechanism in ORANI, however, to measure these

relative impacts.

One possibility is to try to evaluate directly the effect of
changes in employment on changes in participation behaviour., Short-term
movements of persons in and out of the labour force are hypothesized to
occur due Lo the operation of two effects: the 'discouraged worker
effect’ (attributed to Douglas, 1930), and the ‘'additional worker
effect' (attributed to Woytinsky, 1980). A brief description of these

effects will help facilitate the analysis.

(1) The discouraged worker effect -~ in a slack labour market, some

persons withdraw from the labour force when they are convinced that job
hunting is a hopeless pursuit. Also, some people who would ordinarily
have entered the labour force, do not do so for the same reason. This
is known as the discouraged worker effect. The operation of this effect
varies with respect to the age, sex and marital status of persons. For
example, it is more likely to operate in the case of married women (who
instead continue domestic activity) and youths (who continue education).
Discouragement is also likely to be apparent in older workers who

retire early instead of persevering with the job search.

(2} The additional worker effect -— in a slack labour market, the loss

of a job by a family's maln breadwinner might induce other family
members to enter the workforce to supplement family income. This is

known as the additional worker effect, It implies a change in behaviour
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force to the ranks of the employed would inecrease employment by only
slightly more than 1 per cent: by 100/(100-U) per cent to be exact,
where U is the unemployment rate. If the work week and average
labour productivity were unchanged, the increment to output would be
only that 1+ per cent, The 3 per cent result implies that considerable
output gains in a period of rising utilization must stem from some or

all of the following:

(a) greater productivity
(b) longer average weekly hours

(e) induced increases in the size of the labour force.

Of these factors, the largest output increases were caused by
the accompanying productivity gains: these alone accounted for almost 50
per cent of the output changes. An apparent w:oo:mwmﬁm:ow arises here
between the positive productivity-output relationship revealed by Okun's
Law and the inverse one postulated by the ORANI model. 1In ORANI, in the
standard short-run policy-analytic closure with slack labour markets,
output increases are accompanied by a decline in both average and
marginal labour productivity. This productivity decline occurs because
capltal per worker declines, as more labour is now employed with the
same given stock of capital. On the other hand, part of the
productivity increase underlying the empirical validation of Okun's Law

stems from the secular increase in the capital stocks.

The inverse relationship between output and productivity in
short-run ORANI simulations is the standard one postulated by theory.

The positive empirical relationship, however, has also been verified by
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