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ABSTRACT

This study examines the impact of unionisation and other industrial
relations variables on total factor productivity (TFP) levels and
growth in a conventional Cobb-Douglas production function. The
estimation employs quarterly time-sgeriea data from 1976 to 1930 on
output, employment and the capital stock for fifteen aeparate
industries pooled with cross-sectional data on unionisation and
other industrial relatione characteristics derived from AWIRS.
Preliminary results suggest that union density had a negative effect
on the level of TFP while the number of awards had a negative effect
over the sample period. However, unicn density has had a positive
effect on TFP growth., Variables reflecting the proportion of
workplaces having ‘enlightened' ipdustrial relations policies, such
ap profit sharing, worker share ownership and superannuation schemes
appear to have been positively related to TFP levels and growth over
the sample pericd. This evidence seems tc suggest the existence of
a collactive 'voice' effect.
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Unionisation, Industrial Relations and Labour
Productivity Growth in Australia: A Pooled
Time-Series/Cross-Section Analysis of TFP Growth!

by

i

A.J. Phipps and J. R. Sheen

I - Imiroducition

In spite of a veritable avalanche of cconometric studies on the subject, there
coitinues to be controversy surrounding the impact of trade unions on labour
productivity. While the question has been debated by economists for decades,
additional impetus for empirical work on the subject came from Freeman and
Medoff's {1984) claim that unions may induce productivity enhancing changes in the
workplace through their provision of a collective 'voice' for workers. The debate has
been given more urgency in recent years, particularly in Ausiralia, by proposals for
labour market reform. A number of such proposals,? which have the stated objective
of increasing labour productivity, would combine more decentralised barpaining over
wages and conditions with a subslantial reduction in trade union power, The obvious
question to ask of such plans is whether or not any reduction in trade union power is
likely to impede or enhance the objective of raising labour preductivity. This study
aims to provide additional cmpirical evidence to aid our understanding of the impact
of unions on labour productivity in Australia. In order 10 aveid the criticism that
diminishing marginal productivity is likcly to render further empirical work in this
area pointless, some strong justifications for this particular project are required.

First, we have been motivated surongly by the conflicting conclusions that
recent empirical analysis of the unjon-productivity nexus in the US, the UK? and
Australia have produced and by what we believe are the flawed methods of some of
that analysis. Most studies in the US, lollowing the work of Brown and Medoff
(1978), have been cross-sectional in nature and, although they have differed in terms
of their coverage and measures of output, they have generally supportcd a positive
impact of trade unions on labour productivily. Freeman and MedofT (1484) have
used this as evidence in support of their collective 'voice' hypothesis regarding the
role of trade unions. More recently, however, some dissenting opinions have been
aired about the US evidence. Addison and Hirsch (1989) argue that trade union
productivity gains appear lo arise {rom managements’ reactions to a substantial union
wage premium and declining profit expectations rather than 1o a "voice’ effect.
{Although, a counter argument would be that much of the effect of a union wage
premium might be expected 1o be reflected in capital-labeur substitution and hence in
variations in the capital-labour ratio for which almost all of the studies control )

! The authors would {ike to thank Ahn Van Nguven and Chris Wilkins for sterting assistance with
data collection and manipulation and with the estimation. Deazil Fiebig provided very helpful
comments on an carlicr draft.

2ep Aunstralian Federal Coalition | fobsback!, (1992).

3 The IS evidence is succinctly summariscd by Addison and Hirsch (1989} and the UK evidenee by
Mctealf (1990).
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Further, Blanchftower and Freemarn ¢ 1990) sugeest that, while the preponderance of
S studies support a positive impact of unians on productivity, there are enough
negative results W sugpest that it is e state of industial relations rather than uneons
per se which affect productivity. A weakness of many of the cross-sectional
production functon studies is that they assume the 1echnology (production funciion)
is similar for both different industries and for union and non-umon lirms, a point
emphasised by Pencavel (1991). A further problem with many of these studies has
heen their inability 10 contro! for different workplace and industrial relations
characteristics. The UK evidence is generally at odds with the US evidence. Mewalle
(1990), summing it up, supgests that the UK results, including his own (Mercalfe
1959, are consistent with trade unions' having a negative imipact on productivity
levels but a positive-impact on productivity prowth.

More recently, studics undertaker in beth the UK and Australtia have 1aken
advantage of the wealth ol cross-sectional information provided by their respective
workplace indusirial relations surveys (WIRS in the UK and AWIRS in Australia)
Machin and Wadhwani (1989), analysing the 1954 WIRS data, vonclude that
workplaces where unions were recopnisid were more likely to have experienced
organisational change {in the period 1981-4). However the swine study indicates that,
in manufacturing, managers of large unionised workplaces felr more constrained in
work organisation. Because no direet measures of tabowr proguctivity or productivity
growth were available from the WIRS data, the impact ol unionisarion was estimated
on two proxy dependent variahles at least one step removed from realised
productivity gains. These were, firs, whether organisational change had been
achieved and, second, whether managers regarded themselves as being constrained in
organising work. The absenee of objective measures of output in the WIRS and
AWIRS data sets is, we believe, a recurring problem for work aimed at analysing the
impact of union and indusirial relations characteristics on productivity.

Crocken er al {19923 analvsc the AWIRS data and conclude that Australian
unioms, like those in the UK, appear Lo have negative fiopacts on (relative)
producrivity. The effect, gauged by their ardered probit regressions, seems to be
strongest when the impact of trade unions is proxied by the number of unions rather
than union density. Again, because the AWIRS data, like WIRS, provides no
objective meascre of productivity, the authors have had o use a potentially doubtful
proxy - ie one based on the answers given by General Managers to 4 question tn the
survey on where on a five point scale they ranked the level of productivity in their
workplace relative to that in other workplaces in their industry. This measure may be
unduly subjective and may reflect managerial value judgements abouat just the sort of
issue that is being investigated. Drago and Wooden (1992) also analyse the AWIRS

data. Using @ similar proxy for labour productivity 1o that employed by Crockett ef al,

they conclude that the net effect of unions on productivily in Australia appears 10 be
negative, but that the main reason for this is a sipnificantly negative union 'voice'
effect*. Additionally, in their ordered probit regressions, they find that the
significamly negative effect on relative produgtivity of their ‘union membership'
variable disappears when combined with (he (negative fmpact of a) 'muhiple unions'
variable, making their evidence consistent with that of Crocket of al. The Drago and

4The Nrago and Wooden (1992) 'voice' proxy is 4 compusite variable constructed from four separate
measures of the extent af urion delepate invalvement in workplace negotiations, the frequency of
mectings between union delepates and workplace management, and the namber of unian delegates
per employee

Wooden study also analyses the impacts of 'union meinbership’, 'multiple unions’ and
‘wnion voice” on relative costs and relative rates of return on investment, cach proxied
by where managers thought their firm fay on the five point scale. None of the union
variables mentioned appearcd o have a significant impact on the relative cost vanabie
and only the 'multiple unions' vanabie had a weakly significant (al the 10% level}
negative impact on the rate of return proxy. Why the perceived reductions in
productivity attributed to unionisation were not also manifest in the relative cost and
rate of return equations 15 something of a puzzle. Again it raises the quesiion of
whether or not variables based on management’s perception of their fimm's relative
performance accuratelv reflect realised productivity, costs and rates of return.

Alcxander and Green (1992) use the AWIRS data to analvse the impact of
joint consultation schemes on workplace productivity. Rather than focusing on any
single traditional measure of (or proxy for) productvity, they evatuale the
productivily outcomes of joint consultation by the assessment of Employee Relations
Managers of whether or not such a scheme: improved productivity or efficiency,
made it easicr or quicker to introduce change; improved managemem-gmpicyce
relations; and improved product or service quality®. The strongest result generated by
their logit analysis was thal "in cases where managcment properly consuited 'the
employees most affected aboul the establishment of a 'joint cansultative cominitiee’
or 'quality circle' or ‘productivity improvement group’, it was much more likely to
lead 1o 'improved productivity or cfficiency’. The role of unions 18 such schemes,
however, was more ambiguous.”® However, the analysis stifl begs the tantalising
question of how Alexander and Green's four indicators of workplace performance
relate to measured productivity,

In short, while studies which use data gencrated by workplace indusinal
relations surveys may be applauded for the high degree of disaggregation involved
and for the use of detailed information on differences in incentive payments and
industrial relations characteristics, they may also be criticised for the gencrally rough
and, often subjective, incasures of productivity used. Furthermore, with the possible
exception of Alexander and Green, they focus only on unions’ impact on productivity
levels to the exclusion of their impact on productivity growth. Our study tries to
overcome these perceived problems by combining some of the cross-sectional
information available from AWIRS with more conventional, production-function-
based estimates of produciivity and productivity growth based on standard ABS data.
This marriage of ABS and AWIRS data retains some of the major advantages of both
approaches.

The sccond bread justification for our study denves from previous empiricat
work we have undertaken on the causes of the slowdown in praductivity prowth in
Australia’ during the 1970s and 1980s. This empinical work shows that the slowdown
in agpregate productivity growth in Australia can be explained by a downward shift in
total factor productivity growth after 1974 (probably reflecting the energy price hikes),
and a fall in the rate of growth of capital intensity after 1983, This latier festure has
been observed by others, eg Dowrick (1990), and has been artributed 10 labour
substitution brought on by cuts in real wages and a fall in the relative price of labour
engincered by the Accords between the Labor Government and the ACTLL This view
is widely held and appears 10 have become the accepted wisdom in some government

*These are all clearly yes/no, zcro/ane variables
¢Alexander and Green (1992, p 116,
TPhipps, Sheen and Wilkins (1992).



depariments (o Department of Treasury, 1990, p 35) Thipps, Sheen and Wilking
(1992 arpue thal this hypothesis is nor boroe out when disapyre gated data is
exarmined. Chanpes in the composition of Austruliun industry go a long way in
explaining the dectine in the aggregate capital-labour ratio and in the declineg in the rie
of growth of aggregale labour productivity during the 1980s, The substitution
hypothesis cannot be applied 1o those sectors contributing (o te change in
composition. Insteud, politicid decisions and extermnal events were the driving factors.
The potennal ymportance of changes in the composition of industry for aggregate
lubour productivity behaviour begs an exreniely imporant question which needs to be
addressed empirically with Australian data, namely, what key factors explain the very
different productivity and productivity growth performances of Ausrralian indusiries?
We propose 10 use pooled cross-section / rime-senes methods to help provide an
answer 10 this quesdon. This study, which poots the AWIRS and ABS data, represents
a wenative {181 trial of a4 method which we hope woapply to the pact of many other
indusiry churacteristics on wital factor productivity (I'FP).

In this paper, we gxamine the impact of unionisation on TFP levels and
growth in a conventional Cobb-Douglas production funcrion setting. The estimation
employs quarterly time-serics data from the September quarter 1976 to the December
quarter 1990 on output, employment and the capital stock for fifteen separate
industries pooled with cross-sectional data on unionisation and other industrial
relations charactenstics derived from AWIRS. Preliminary results go some way to
mitiganng the previous adverse findings regarding the impact of uiions on
productivity in Australia. Section 1] of this paper outlines the modcl, the data and
estimation methods employed and Section 11T presents the results, Tentative
conctusions are set out and discussed in Section [V,

Il - Modelling Methodology

The General Model

Qur previous cointegration analysis of labour productivity and TFP growth* indicates,
at least at the aggregate level, that aceeptance of the restrictions implied by a
(constant retumns 1o scale) Cobb-Douglas production funetion is warranted. Hence, a
reasomable starting pont for our pooled cross-section / time-series analysis is the
following representation of industry labour productivity:

(Y /L), =lnA +1n(K, /L) o, +InL fo+ 3, -1 +A (1}

where ¥;, L, and X; are respectively output, employment and the capital stock of the
i th industry, A, represents 1FP in the i th industry at the beginning of the sample
period while &, is the associated rae of TP prowth. Under constant returns to scale,
o, + 3, =1 and the coeflicients on InL; collapse 1o zero.

To capture the impacts of different trade union, payment system and industrial
relations characteristics across industries on TFP and TFP growih, we make the
simple assumption that industry TFP levels and TFP growth rates may be
approximated by simple linear functions of a vector of such industry characternistics,
lence, for the tevel of TFP we assume that

® Phipps, Sheen and Wilking (1992).

InA, =7, +X.Y2 (2)

where X, is a vector of i th industry union, paymeni systern and industnal rclations
characteristics and ¥, is a vector of corresponding coefficients.? For TFP growth, we
asswmne similarly that

where Z, is a vecior of (possibly different} / th industry characteristics. Substitution
of equations (2) and (3) into (1) ¥iclds, in the casc of constant retumns 1o scale, our
basic estimating equation

(Y, /LY, = vy X1+ WK L) o + 20+ R 2+, 4)

where 1, is an error term!?. If returns 10 scale are not constant, the InL; terms enicr

equation (4} in the same way as they enter (1).

Estimation Mcthods

If it could be assumed that the intercept and slope parameters in (4} were constant
across industries and if the combined error term were independently distributed with
constant mean and variance, the parameters could be estimated by OLS on all
observations - the so-called classic pooling or 'total’ regression model. Our data
always rejected such a model.!! Instead, two basic estimation procedures were used,
namely, the 'fixed effects' (FE) or 'least squares dummy variable' (L5DV) method and
the 'random effects' (RE) or varcomp method. The FE modcel assumes that the cross-
sectional differences between industrics can be captured in differences in the intercept
term and hence treats the individual y,, as dummy variables. The FE modei is
inappropriate when time-invariant industry characteristics are used to explain
differences in the levels of TFP, because the X, will be perfecily collinear with the
industry dummy variables. In this case, only the RE approach can be used. Even
when only X / L and the 2, variables are used as regressors and the FE mode] can be
estimated, it may be unwarranted to assume that the differences across industries can
be captured by a parametric shift of the regression eguation. In this case, the RE

? The secmingly strange assumption that lnd (rather than ) is a lincar function of the industry
characteristics is madc 1o render the results more readily comparable with those derived in studics
which have followed the Brown and Medoff (1978) methodology. The starting point of their
approach is the assumption that the technology can be represented by a variant of the Cobb-Douglas
such as .

Y= AK (L, +cl, T
where L_ and L are non-union and union labour respectively and ¢ refiects the productivity
differences between them (¢ > | indicales that union labour is the more productive). Manipulation of
the equation praduces the following

In(Y /L) =InA4 aln(K/ L)+ (1-a)Xc—1)TUD
where TUD is union density which enters the equation in non-log form.
18 A potcatial problem may arise because equation (3} is presumably stochastic with 2n error term,
say £, In which case, ¥, contains a nonstationary component Je,
11 Standard F-tests indicated that the assumption of similar enefficients across industnes in eguation
{4) should be sejecied for our data set.
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approach may be rore appropnate. The RE mode! assumes that the intercepts are
drawn from a common distribution and the RE estimartor 15 an optimally weighted
average of the 'wiahin' (FE) and 'between' (OLS on means) estimators. Under the noll
hypothesis of no comelation between the intercepts {random effects) and the
regressors, the RE (varcomp) estimator is asymptotically efficient sinee itis a GLS
estimator, i 1t is difficult w0 decide 6 priorf which of the two models to emplay, the
Hausman zest (basically a 1est for the orthogonality of the random effects and the
regressors) may be used o judge the appropriateness of the RE model.

Duta
The data emploved 10 estimate equation (4) brings wogether two fundamentally
different types - time series and cross-section.

Firsily, we have used AIS quarierly time-series data covening each of’
fourteen mdustries!? for the period 1976(3) 10 1990(4) on real gross product (¥),
employment (L) and the capita! stock (the sum of plant and equipment and non-
dwelling construction for public and private enterprises, K).'3 Annual data for the
capital stock are taken from ABS 5221.0, Quarterly dats have been interpolated using
national accounts investnent series. There are no data available on the capital stock
for sub-industries within manufacturing. However, the ABS kindly made available to
us the appropriate investment data for the manufacturing sebdivisions. We allocated
the capita) stock for manufacturing in 1974(1) among the various sub-industries in
proportion to the ratio of investrnent in the sub-industry 1o invesunent in
manufacturing as a whole averaged over the previous ten years. Then for each
subsequent quarter, the increase in the capital swock for mamefacturing was aHocated
as increases in the capital stocks of the sub-industries in proporniion to the ravo of
each sub-industry's invesiment for that quarier 1o investment in manufacturing as a
whole for the same guarter.’"None of the data are seasonally adjusted.

Secondly, the cross-sectional data on trade union, payment system and
industrial relations charactenstics (the veclors X, and Z) are derived from the
AWIRS database. The variables, which are listed beiow with mnemonics, are all
averages for the workplaces surveyed in each industry.

The variables used to represent irade union presence are:

TUD = trade union density (mean value for each indusiry of AWIRS variable n40)'*
NTU - the number of 1rade enions having members at the workplace (mean value
for each industry of the AWIRS vanable ek1)

2 Of the industries fur which data is availuhle, we have excluded finance, property and business
services, public administration and defence and community services because measures of gross
product in these industries are simply formed by extrapolation using labour inpur. Consequently, by
construction, they display no measured produetivity prowth, We have also excluded aericuliire
because the essentially random impac of climatic chunge on curpur makes it very difticult to
sepresent the technelogy in any simple way

13 The main data are summarised in rate aof change lonn in Appendix A.

" This method has the disadvantage that it assumes 1hat 1he same rate of depreciation applies 1o cach
of the mmugfaciuring sub-incustries.

1% Phis is a variable canstructed by the AWIRS team. The sianing point is the variable ek2 which
measures the proportion of employees in cach occupational group wha are union meebers an a four
point seale { All < 1, Most = 0.67, Some - U.33 and None = 0. The number of empluyees in each
occapational group is then multiplied by ¢k2 1 give the number of union members in cach
occupational group. These ure then summed  and divide by the 1tal number of employees o give
nddl. d

NAW = the number of awards operating at the workplace {niean value for the
industry of the AWIRS variable cb4).

While one might expect an extensive trade union coverage (high trade union density})

to be a necessary prerequisite for an cffective collective 'voice” for workers, a

multiplicity of trade unions is likely wo detract from that 'voice’. Furthermnore, a large

nuinber of unions and awards may pive nse o inter- and intra-union rivalry and
associated problems such as demarcation disputes.

The variables which we chose 10 represent {polentially) productivity-
improving, Incentive schemes are:

P3S = the proportion of non-managerial workers who receive payment from profit-
sharing schemes (mean value for the industry of the AWIRS variable ec6).

SOS = the proportion of non-managerial workers who own shares under share-
owning schemes (mean value for the industry of the AWIRS variable ec10).

A priori, we should expect PSS 1o have more of an impact ou productivity in the short

term, as workers try to improve their income from profits over the accounting period

(usually the financial year). SOS may have longer term effects as workers have an

incentive to adopt changes which improve the capital vahue of their share holdings. [n

addition, we have included: )

SUP = the proportion of non-managerial workers who arc members of a
superannuation scheme to which the employer contributes (mean value for
the industry of the AWIRS vanable edi4).

We believe this may be both an indicator of good, modern industrial relations practice

and a kind of efficiency wage pavment.’® It should be stressed that these AWIRS

variables, which we use to proxy the vectors X, and Z; in cquations (2) and (3),

relate to one specific sub-period only, the year the sample was taken (1989-90). Since

these variables may have varied over time, they should ideally have been measured
towards the middle of the sample period. However, because they act as shifts on the
time-series relationships we are concerned more with their relative than absolute
magnitudes and these are less Jikely to have changed over time.

{1 - The Resulis

Qur previous cointegration analysis of the aggregate data and testing of
resirictions within that framework 7 as well as F-lests on the restrictions within our
simplest pooled regressions, indicated that working with the simplifying assumption
of constant returns to scale was warranted. We have chosen to present cstimates'® of
the impact of the cross-sectional trade union, payments system and industriat relations
characteristics on TFP growth first, becanse we believe they are the more innovative
pari of our study and because they may be derived for both the FE and RE models.

Productivity Growth Influcnces

The estimates for union and industrial refations effects on TFP growth, involving the
product of time and the separate AWIRS variables, are set out in Table 1. For
purposcs of comnparison, the cquations estimated without the AWIRS variables are

15 We hope to try some more-nbviously 1R related variabies in the near future.
17 Phipps, Sheen and Wilkins (1992)
18 All estimates were obtained by use of the PANEL aption in TSP



Table 1 - Pooled Time Series/Cross Section Estimates of TFP Growth and AWIRS Variables (Dep. Var. = In{Y/L)}
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Noles: 1. T=time; FE- estimated by ‘fixed effects' or LSDV method: RE - estimated by rondom effects’ or varcomp method.

2. 1-ratios are in rounded brackets below coefficient estimates; p-values for F ond Chl-squared tests are in squore brackets.

3, Stricily speaking all the F-tests apply to the coresponding FE estimales.

presented as equations | and 2. Estimated equations 3 10 8 show the impact of each
individual AWIRS vanable on TFP growih separately. For brevity, we show only the
RE estimates. The Hausman tests indicate thar we cannot reject the null of no
correlation hetween the random effects and the regressors. Furthermore, the RE and
FE estimates were very similar. The main conclusions from these separate estimates
are that both union density (TUD) and the number of vnions (NTU} have a positive
impact on TFP growth and that the prevalence of superannuation schemes o which
employers contribute also tends to increase TFP growth. An interesting feature of
these and subsequent Tegressions is that the estimated parameter of the time trend is
significanily negative whenever Z; varizbles are included. This sugpests that wade
union presence and incentive scheme variables are important in faciliiating the
process of technological development,

Estimated equations 9 10 11 show the impacts on productivity growth of
different combinations of cur AWIRS varishles. TUD and NTU, with a partial
correlation coefficient of 0.74, are clearly collinear, so they have not been included
together in any estimated equation. Again only the RE results are presented. There are
two main differences from the separate estimates. First, the effect of the number of
awards on TFP growth becomes significantly negative when included with the impact
of union density, which retains its strong positive impact. This sugpests to us that,
although a broad trade unjon coverage may be important in securing productivity
irnproving innovations as suggested by the collective ‘voice' hypothests, a multiplicity
of awards is an impediment to productivity growth, either because it detracts from the
collective 'voice' or because it increases the Hkelihood of both inter-and intra-unien
rivalry. Second, while PSS, SOS and SUP all have positive impacts on TFP growih as
hypothesised, the most significant impacets come from the variables that one would
most associate with jonger term incentives, namely share-ownership schemes and
employer-contributing superannuation.

Two final observations on the results in Table 1 are in order. Given that we
have made no attempt to model the seasonal or short-run, cyclical influences on
labour productivity, preferring 1o focus on the longer-run relationships, we regard the
goodness of fit of the estimated equations as more than adequate. On the down-side,
however, F-tests indicate rejection of the null hypothesis that the slope coefficients
are similar across industries. This suggests the need to include further cross-sectional
distinguishing characteristics. We proceed by trying to include the impact of our
AWIRS vaniables on TFP fevels and then by allowing for further differentiation in the
technology across industries by allowing a, the elasticity of output with respect 1o
capital, 1o vary among broad groups of indusiries.

Including Productivity Level Influences
Table 2 presents results which allow some of the AWIRS vanables to influence the
level of TFP across industries in addition to their impacts on TFP growth.'? In this
case, the FE model is completely inappropriate because of the perfect collineanty of
the AWIRS variables and the industry dummies. We can estimate only the RE
model.?°

One encouraging result of this experiment is that the conclusions regarding the
AWIRS variables' impacts on TFP growth are robust with respect to the inclusion of

1% The impacts of the AWIRS variables on TFP levels individually (and scparatwely from the effects
on TFP growth) are presented in Appendix B :
20The Hausman 1est also becomes inappropriate.



i0

11

S| 000G aunbs W 3ID §84; PAIDNLS WD DUD 40, SEMOA-G SSHIDUNSE JUIDS0D MOBQ SIS D0IG PADUNGE Ui 1D S0YDI-| 'F

HOYIBW QUOTIOA JO SH0948 WOPUDI, AQ DBIDWNSS - 38 'DOWSW AQST IO SIDBYE PaxXly, AQ DBIDWLINSE - 34 Wy =] | SIUN
(08¢
oD | oD | 9z0 | @) | @ (r62) ooy o) (o)
(80" | 6 1 810 | 109- | 010 | 10- | %92 gL~ © vwen| 10 |34 9z
(GE3)]
=
:.,0.: L
6e9) | €90 | (eoe) | (€D Zzy | @8 vy el (e
veo | 09 | sto | 100~ | 010 | 1o- 19 | evr- o uwmew| S€1 |3 gz
(€2
il 1 AmOY
(&°8)
099 | (629 | (958 | @0 a1s'e) P BT
180" | 4§ | Si0° | 105~ | 010 | 10- re'- o wwew LV I3z
{55)
(€99 | Gz | Lt | ©8 |UsD ©29) | gop "N P9
080" | 65 | £100 | 100~ | 600 | 10~ | 9%l £06- | o wwowl 027 | 12
5y)
8T
Q..% Vel
Go9 | GZD) | €2 | (€0 wz'e) R § gty PN I
veo | 09 | sio | too- | oo | t0- o 05V | ew  wwen| 697 |3 &1
arl
(o) | o) | e | (o wom | oty ™M (2o
780° | 09" | w10 | 100~ | 600 | 10- oLy | ye  ywem| 10
43S TIogy | dns.l | MYN.L | QfLlL 1 S8 58d MiN ant /% yi 18 >

{1/l = BIGDUDA jJuspuUadad) 1/l UO UBIDIS0D JO SBIDUNIST 2lpIDdag UjiMm $BIGDUIDA

SHIMY PUD UMOID dil 'ddl JO $BIDWIYST UOYDDS SSOID/saliag sulll pejood - ¢ 3|qQD)

$91DUWIES 34 BupuodssinD sy 0} 3)oia o8l §458)-4 sy uInBy ¢
SiEnore 210Nk Ul 21D 159 PAIDNDS-IYD PUD 410 SaNIDA-d 'SEIDUNISE (UBIDIHB0D MOIBG §1a%00Iq PEpUNO] U| 810 SOlDI-} 2

‘pOYIaW JUWQIDA IO 510248 LWOPUD! AQ PEIDWYSSE - 34 POUIBLL ACQS] IO 510848 pexy, AQ peDutse - 34 Bl =| | K3y
. We'L) | €Up | 950) | Go9) | (B1E) @aoe) (Z0D) | (€SP
wv-dwoon| 980 | 68 | 8lor | 100- | oto | zlo- | 48 61 68 | 260 | 3 21
- 0’8 | (19D | (') | (89°8) (Loe) | (659 @11 | o€
wive=wv:on| 680 | 68 | 810 | oo~ | 010 | Zi0- o | gz~ sv' | 480 |3 91
ol ©oe) | 65w | 050 | Go®) wL'D @10 | 6oed
=g oy| S80° | 65 | 8107 | 100- | OO | ZLO™- 61~ Py | 160 | 3 sl
- oo | Lew [ 690 | o | 6l @ | @on | o
v = on| ¥80° | 6§ | 8107 | 100- | 1100 [ 2l0 | 96t | - 68°1- | v 1 wEl | vl
o (G&'0) | @4y [ {(89€) | (598D UL (g | @i {aoe
oy =gyt G807 ¢ 66 gLg | too- 1 0i0 y 910~ s ve'Z- | SV A IR
e e ©08) | Lo | @98 | (LD Sy | (1) | (oe)
wriv =y al 9807 65 gl0 | 100- | Ol | ¢lO- LUe- Sr o'l | au 1

lomea-d]
n:o___u_:uwm
uo 552 - 4 438 20y | 4NS.L P MVYHNLL L anlld H OS5 $8d NEN anl Qs | isued

((1/A)u] = B|GOUDA juspuadaq) SIIGDUDA SHIMY PUD YMOID dil

'd4] JO SOIOUNST UOYDIS SSOID/SBUBS Bl PLI00d g B|qD]




i iy >

their impucts on TEP levels. Funther, PSS and SOS appear 1o have significantly
positive effects on productivity levels as well as on productivity growth as
hypothesised. On the other hand, both TUD and NTU seer to have negative impacis
on the level of productivity. While this result is consistent with the results of Crockent
er of (1992) and Drago and Wooden (1992), the impacts in our analysis are
specifically on the levels of TFP at the beginning of the sampie period. Consequently,
we prefer 10 siress the positive ¢ffects of TUD and the negative effects of NAW) on
the rate of productivity growth. However, it uy well be that the negative impacts of
TUD and NTU on productivity levels reflect the impact of union monopoly power
and practices such as 'featherbedding’.

Indusiey clusiers
The main weakness of the results in Table 2 is the fact that F-tests reject the null
hypothesis of equality of slope coeflicients across industries. The assumption that &,
the coefficient on In(K7L)Y, is constant across industries would appear to be
inappropriate. I is possible, by the use of multiplicative dummy variables, 10 estimate
separate values of o for each industry. However, in order to conserve degrees of
freedom, we decided to group the industries into three separate categonies according
to their capital intensity and to estimate o separately for each of the three categories.
This division (into capiral-intensive industries, including mining, electricity, gas and
water and transport, storage and communication; manufacturing and labour-intensive
industries, including all the others in ouwr sample) we have found useful in analysing
the impaet of changing industrial compaosition on the productivity slowdown of the
19805 (cf Phipps, Sheen and Wilkins, 1992), The results of extending the analysis of
Table 2 by allowing ¢ 10 vary among these three groups are set out in Table 3.
Again it is possible 10 estimate only the RE model. Even though these results
should be treated with a lirde caution, they do exhibit two features which lend them
some credence. The estimnates of ¢ or the three industry groupings are always of
sensible orders of magnitude. Futher, the conclusions regarding the effects of the
trade union and payment systems characteristics on TFP levels and growth remain
unaltered, indeed the regression estimates of the coefficients on the relevant AWIRS
variables are virtually unaffected.

IV - Conclusions

This study has sought (o examine the impact of structural factors - in
particular unionisation - on TFP levels and growth in a conventional Cobb-Douglas
production function serting. The estimation has taken advantage of both ABS time-
seres data on outpul, employment and the capital stock for fificen separate indusiries
and cross-sectional data on uniornisation and other industrial relanons characteristics
far the same industries derived from AWIRS. Our resulis g0 some way 10 mitigating
the previous adverse {indings regarding the impact of unions on productivity in
Australia. They sugpest that while union density and the number of awards had
negative effects on TFP levels over the sumple period, union density appears 10 have
had a strong positive effect on TFP growih. The latier appears to be consistent with
the view that a strang collective 'voice!, provided by broad union coverage, may assist
in the introduction of productivity-improving innovations and changes in work
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practice. An alternative explanation is that changes in industrial and workplace
environments in the 1980s forced incfficient, highly umonised firms 1o improve their
productvity more rapidly than the averape. However one would have expected such
gains to be static in nature, with these inefficient firms being pushed 10 their ‘best
practice frontier’. The fact that these improvements in productivity followed a
significant positive trend does sugpest that the pains may be dynamic and that the
‘collecdve voice' explanadon is the more credible.

. Variables reflecting the proportion of workers berefiting from payment
incentives, such as profit-sharing schemes, share-ownership schemes and emplover-
contributing superannuation funds all appear 1o have been positively related 1o both
TFF levels and TFP grawth rates over the sample perind. Appropriately, the longer
term incentives involved with share-ownership and superannuation schemes appear to
have had the strongest effects on productivity growth. The superannuation variable
may reflect either the payment of an efficiency wage or simply more enlightened
employment policies.

From a policy perspective, our results suggest that the processes of award
consolidation and union amalgamation, by reducing inter- and intra-union rivalry and
by providing a more united collective 'voice', may facilitate the inwoduction af
productivity-enhancing innovations and changes in work practice. Furthermore our
results suggest that productivity growth may be enhanced by maintining a broad
union coverage.
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Appendix A

Table A - Average Rates of Grawth (per quarter) of Labour Productivity,
the Capital-Labour Ratio and Total Factor Productivity

Industry (1 {2) {3) {4)
Y/L KL TFP1 TFP2

Mining D.00B2 0.0084 G.0000 0.0034 0
Electricity, Gas & Water 0.0105  0.0051  0.0075 00072
Construction 0.0010 0.0090 -C0031 -0.0014:
Retail & Wholesale Trade - 00010 0.0025 -0.0023 -0.0003
Transport, Storage & Communication 0.0085 0.0054 0.0062 0.0053
Reacreation 2 -0.0014 0.0060 - 0.0043

Food, Beverages & Tobacco 0.008% 0.0056 0.0067

Texliles, Clothing & Footwear 0.0056 0.0052 0.0035

Paper 0.0074 0.0014 0.0067

Chamicals 0.0075 0.0055 0.0053

Base Metals a.0102 0.0085 0.¢068

Fabricated Metals 0.0077 0.0034 0.0083

Transpon Equipment 0.0007 00046 - 0.0011

Miscellanecus Manufaclures 0.0093 0.0D63 0.0068

Notes (i) Sample period is 1976(3) to 19804).
(ii) TFP1 eguals column 1 Jess {1- wages, satary and supplemenis/industry gross
product) * éolumn2,
{iity TFP2 was estimated using the RE method with industry dummies without any of
the AWIRS variables.

Table B - AWIRS Variables Employed in Regressions

Neo of
Industry "’Sﬁ".’::g' TUD NUT NAW PSS 508 SUP
Mining 48 05772 28478 36585 07000 0.2560 0.8706
Electric 66 07792 43787 41894 0.0000 0.0188 0.B8823
Constr 58 0.6195 34694 53571 09063 0.0076  0.7807
A& W Tr 318 (0.3854 1.8667 14.2965 (03952 0.0273 06094
TSC 149 06888 36376 45338 05875  0.0094 0.8333
Recr 151 0.4241 1.7815 30336 00225 D0.0077 04670 -
FBT 77 05443 40000 54803 09400 00814 0.7886
TCF 56 0.5806 22546 39182 01925 (.0240 0.BB3D
Paper 47 05387 27872 36957 01100 00533 0.7584
Chemical 38 05418 3.9737 4.1487 06510 01186 08029
Basa Met 30 06044 42333 28500 058400 01585 0.BE40
Fab Met 57 06162 25614 33364 01750 00787 0B126 &
Trans Eq 42 06153 44126 45630 00000  0.0400  0.8880 ¥
Misc Man 144 0.48B4 26084 36809  0.3961  0.05B4  0.7986
Natas:

TUD = trade union dansity = proporion af woskers unionised; NUT = numbar of unions;
NAW = numper ol awards; PSS = propontion ol non-managerial employaes who receive
paymant irom protit-sharing schema; SOS = proponion of non-rmanagearial employees who
own shates-undar share-owning schemes; SUP = proportion of nen-managerial employses
who areé members of an amployer-coealnbuling super tund.



j:l

16

'$120201Q 9:0Nhs Uy 210 saNDA - o 91800 PBapUNDI U| 810 SOIDI - [*¢

DOLAW dul0MOA 10 §}2a48 WopUDL, AQ - 3o 'DOWIBW AQST IO 5j0848 pax)), AG « 3§ ‘poyiew , Bugood 10588610, AQ DaIDWNSE 4D 2
puny :@adns Bujnauuod

-1SAOICILLS UD JO S18qUIBUl 810 oYM $99AQIdLWIS [DNSBoUCU-UoU JO % = dNSd SOWSYDSs Buiumo-0/0us 1apun SSI0YS UMO OUm
$32A0ILA 1DNBoUDW-LOU JO % = SO5d ‘Bwsayds Suunys-1joid 1ol ualiod aapoal oy $eaA0ide 1DUSBoLD W-UOU JO % = §5dd

SPIDMD JO 18QWINU = MYN | SUCILN JO :@QWNL = iIN  '220CHU0M 34} |D DSSIUOIUN SIDNIOM JO % « AJSUSD UOUN 3p01, = AAL ‘Bl =1 | 530N
[oiyn} _ ¢
gl =iy r.«uﬂ._...m . ﬂmhw.Ov AMN.NU AG._. _.v AUW.DV
gy = giv iy | QA0 gy 1gieee’- o0 A% Le EL |
... Ched) 958 €L | s
wry = iy 0y QA0 |y Gee 1%0.0) Qo 50° E
€1 "“_,.,,:vw.az A ') (cg'2) {Z'el) | (g90)
v = gy i) 960" gy ! _6F ¢00 Cs Bl R
R ! | S0 . (2w &) (gL | oy
wry =gyl 960 8y o 40,0} s i EL:|
Tyt

- 991 (269 zo |y
vy = gy iy | Gal gy’ gl- FA 0] riey tg 34
- - €& | g (en | s
uy = gy 0y GADY gy 681 - oo 149 66° 44
e e (ve) Lz | are
Y = gy iyl S0 i 00 fAs 4e)

fan|ea-d]

O o|yta

ue “a_h. - u 435 Zingy dns SOs 55d MYN uUN anl 1 [ 1 | jsuoD

((1/ AUl = 2iQOUDA juspuadaq) SIQDUDA SHIMY PUD dil JO $8|DWIsT UOYDaS ss01D/58195 S| Pajood - g XIpuaddy

..os
w £ o
c ]
| N G 9 F X
O] o Bl T e TZ2wd
tlzdimdlzavdadiss S8ea
Se 5 annlea®—-ies = o S E
NN ®si®el®ol®am ol ooEs
528%
=
E¥Z e
(1] S w_
@ — - cgER
Y P 2] g0
WMo Ol = i
0 SMMS%%%B_UODB? Tlamasm
< 00915034100%1. Seg;
= NF a2 c|F Pl a|" s ZEEE
- TY®E I
Bes
/3] m.mmmn
e & _FloTaBlnsladl S88stw
= i ~o Qo lu oo £ e
z nie@lhnlngeg=2E £52585
< Lic (=] [=Jpic s < o ¢ T B
e g e = ] e 2 TEE
= atmglmal ey el B g8z5a
=] u.monw__m
= s3%a5y
= o e (T g e S=C4he
= & S|y @l ") w65 =
") o Slyu < W .. 5
| EeSindizsiasi8dizn| 55583
] 2 =
= Zleglegi-ales|?ai®8] ET8PER
T O o
= coTEoy
= 3o g
& SiBERE
o= e — — — c b
S | sieEeEairkleflal] =5%e3t
(=} WOOiOOOOEWSDD B @EDp
[&] o elralTeT el e 28ER e c
= @ ga
. [ ST
O Tel Pl
= muomwm
— e e eed = c AW
= =) & o1 @lm — o a3 e
glesitovs(Velld oo SR2eS
= =R Rt = IR A L= ummmsm
1] : o P w = =4
- FlgleolPg|falYo|®s e sEmE
L= At =] R =) R =1 R =1 f % gigz 2
5§81 855
IR T e
f n
=3 8%¢
a (- (2 |0 (v i -
= 2 m wn Q D .
o o
P = [13] n m
z




1548
158

160

ba
#11}
o

J. Zheen

C.J. Rarfak:s
C.J. Karfakis &
D.M. Moschos
C.J. Karfakis &
.M. Moschoz
W.P. Hogan

J. Yates

3. Butler

B. Rao

0.7, Wright
C.7. Karfakis
D. Hutchinson &
£. Nicholas
E. Rac

J.B. Towe

E. Jones

I.J. Irvine &
W.A., Simsg

B. Rao

W.P. Hogan
P.D. Groenewegen

C.1. KRarfakis
E. Rao

Y. Varoufakis
Y. Varoufakis
D.J. Wright
C.T. Harfzkis &

A.J. Phipps

W. Jack

8

1
Woerking Paperas

in Economicg

Feal Wanges and the Business CUycle in Australia:
June 1220

2 Model of Exchange Rate Policy: Evidence for
the US Dollar-Greek Drachma Fave 1875H-1487;
August 1990

Interest Rate Linkages within rhe Eulopean Monetary
System: A Time Series Analysis: August 1599

hsymmetries in the European Monetary System:
Evidence from Interest Rates; September 1990

Internatioral Capital Adequacy Standards;
Dotober 1090

Ehared Ownership:; The Suvcialisation or
Fravatisation of Housing?; Outober 1950

Contracts in the Political Economy of a Nation;
Nevember 3990

Zcme Further Evidence on Lhe Policy lneffectiveness
Proposition; Novemkber 1950

Hidden Action and Learning-By-Doing in Models of
Mcnopely Regulation and Infant Industyy
Protection; Novamber 1830

Testing f{or Long Run Money Demand Functiens in
Greece Using Coinlegration Techniguas;
Hovember 1990

The Internaticnalisaticn of Australian Business:

! Technelogy Transfer and Australian Manufacturing

in the 1%80s5; November 1950

A Disequilibrium Approach to the liew Classical
Model; December 18810

The Determinants of American Egquity Investment
in Australia; December 13290

Economists, The State and The Capitalist Iynamic;
January 1991

German Pelay Forms and the Z-Brapnch Utility Tree;
February 1991

A Mode] of Income, Unemployment and Inflation for
the U.S.A.; February 1991

Hzw Banks: Impact and Response; March 1%91

Decentralising Tax Revenues: Recent Initiatives in
Australian Federalism; April 1991

Monetary Pelicy and the Velocity of Mopey in
Greece: A Cointegration Approach; July 1991

Disagoregation, Disequilibrium and the New
Classical Model; July 19¢1

Postmodern Challenges to Game Theory;
August 1951

Freedom within Reason firom Axioms to Marxian
Fraxis; August 3991

fermansnt vs. Temporary Infant Industry Assistance:
Eeptempber 1591

Covered Interest Parity and the Efficiency
of the Rustralian Docllar Forward Market:
A Cointegration hualysis Using Daily Data;
November 19851

Folluticn Contrel Versus Abatement: Implications
for Taxation Under Asymmetyic infcrmatiofn:
Nevember 1983

1a7

168

170

171

172

175

176

177

120

181
182

'
oo
[

185

1&g

187

C.1. Karfakis &
A. Parikh

W, Jack

1.7, Ixrvine &
W.h. Sims

B. Fritsch

W.P. Hogan

P.T., Vipraic

C. Rose

D.J. Wright

A.J. Fhipps,

J. Sheen &

C. Wilkins

J.B. Towe

P.D. Groenewsden
D.J. Wright

S, Ziss

C. Kose

W.P. Hogan
E. Jones

P oGall

Y. Varoufakis &

$. Hargreaves-Heap

C.1. KRarfakis &
.M. Meschos
C.I. Karfakis &
A. Parikh

C.T1. Karfakis &
A.J. Phipps

J.B. Towe
C.I. Karfakis &L
5+J Kim

k.J. Phipps &
J.R, Sheen

14

Exchange Rate Convenlence and Market
Efficiency; December 1981

in Applicatiorn of Cplima! Tax Theory to the
Fegulation of a Duspoly; December 1861

The Welfare Fffects of 2lccocheol Taxaticn;
Decemher 1%%)

Ereryy and Envircnment in Terms of
Evelutionary Ecomondcs; Januayy 1693

Financial Deregulatiorn: Fact and Fantasy;
January 19&2

An Eveluticnary rpproach to International
Expansion: B Study for an Italian Reagion;
January 1982

Equilikrium and hdverse Selection;
February 1962

Incentives, Frotecticon and Time Conslstency;
hpril 1882

The Slowdown in fustralian Productivity Growth:
Some Aggregated and Disaguregated Evidence;
Epril 1942

Aspects of the Jepanesse Egully Tnvestment in
Rhustralia; June 1592

Elfred Marshall and the Labour Commission
1eol=nenge Julye B6ED

Television Advertising Regulat:ion and Progranmme
gualivy; dugust 1992

Moral Hazard with Cost and Revenue Signals;
December 15852

The Distributienal 2pproach to Exchange Rate
Target Zones; December 1052

Marketrs for ITllicit Drugs; January 1993
The Macroeccnomic Fetish in Anglo-American
Economies; January 1983

Statistics in th Swcial Sciernces A Mived
Elessing? March 1952

The Simultaneous Evolution of Scocial Roles and
of Cooperation; April 1592

The Information Content of the Yield Curve
in Australia; April 1993

Uricovered Interest Parity Hypothesis for
Major Currencies; May 1853

Do Movements in the Forward Disccunt on the
hustralian Doller Predict Movements in Domestic
Interest Rates? Evidernce from « Time Series
Analysis of Covesred Interest Parity in Australia
in the late 1%80s; May 19¢3

Citation Analysis of Publications on the Rustralian
Tariff Debate, 1%46-1951; Rugust 1953

Exchange Rates, Interest Rates and Current Account
Hews: Some Evidence from Australia; September,
1993

Unionisation, Industrrial Relaticns and Labour
Productivity Growth in Australia: h Pooled
Time-Series/Cross-Section Rnalysis of TFP
Growth; September 1997

Copies ara available upon reguest from:

Department of Economics,
The University of Sydney,
MN.S.wW. 2006, Australia.



20

Working Papers in Economics Fublished Elsewhere 53
54
LS
2 1.G.5harpe % dournal of Accountipnn Reseavch, l13(Z), 56
R.G.Walker Autumn 1975
3 N.V.Lam Journal of the Develcoping Economisgs, 17{1}, 57
March 1%79 he
4 V.B.Hall & New Zealand Economic Papers, 10, 1%76 59
M.L.RKing '
5 A.J.Phipps Economic Record, 53(143), September 1977 60
& N.V.Lam Jouwrnal of Development Studjes, I14(1), 61
October 1977 62
7 I.G.Sharpe Australian Journal of Management., April 1974 63
9 W.P.Hogan Economic Papers, 55, The Economic Scciety of £5
Au=tralia and Kew Zealand, Octcher 1977 67
12 1.G.Sharpe & Economic Letlers, 2. 19792 69
P.A.Volker 70
13 I.G.Sharpe & Kredit apd Kapitel. i2(i), 1879 g
P.A.Volker 23
14 W.P_Hogan ) ] ; . 74
A.R.Bergstrom et.al.{eds.),.J. Wllpy & Sons,1978 77
1% F.Gill Australian Economic Papers, JO(WLI December 1980 78
18 1.G.Sharpe Journal of Banking and Fipance, 5(1),April 1978 79
21 R.L Brown Australian Journal] of M@ nagement., 3{1},April 14978 81
23 1.G.Sharpe & The Auztralian Moneter ? S 0s, a2
P.&.Volker M.rorter(ed.), Supplmmeh to Eccnomic Board 1978
-24 V.B.Hall Economig Record., 56(152), March 19380 84
25 1.G.Sharpe & hustralian Journal of Management,
P.A.Vclker Octobher 19278
Z7 W.P.Hogan Malavan Economic Review, 24(1), April 1979 8%
28  P.Saunders Australian Econemic Faperg, 12(34),June 1980 54
29 W.P.Hogan, Economic Letters, & (1980), 7 (lu93l)
I.G.Sharpe & %
P.A_Vaolker 96
30 W.P.Hogan EBuztralian Rconomig Fapers, 18(33),Decerber 1979 97
i2 R.W._RBailey,. Eevnesian Theory . Planning M QJELEL_QQQ
V.B.Hall & Quantitative Economics, G. Gandelf
P.C.B.Phillips and F. Marzano teds.), 2, 703-767, ]QHT <3
38 U.R.Kohli Australian Economic Fapers. 21(3%),December 1982 99
18 G.Milils Journal of cThe Operational Research Societyv(33)1082
41 U.R.Kohli Canadiap_Jdournal of Fconomica, 15(2),May 1082 100
42 W.J.Merriless Aoplied Econgmics, 15, February 1283 101
43 P.Saunders Austyalian Economic Fupers. 2(137), Pecember 1081
45 W.J.Merrilees Canadian Journal of Eggn migﬁ I5(3),August 1982 102
26 W.J.Merrilees Jowrpal of Industyial Zoopomics, 31,.March 19283
42 U.R.Kohli ngigﬂﬁgi Economic h:qjigs. 534140) , January 198] 102
20  P.Saunders Economic Record, 57115%%), December 1081

F.u

[ =t}

i o=

L

Doy

mEHDNCSUNEmSSPENNnNGEDTOY

g-13nm

EmAEm

Yates

.B

£

B
B

[Pl e 4

-J,
i

.Yateg
Mills

.Hall &
.Saunders
.Saunders
G111l
.Mills &
.Coleman
.Yales
.Joson
T
T
N

Ross

-Merrilees

Phipps

.Hall
.Hall
LGEill

J.
.G

Merrilees

CFLSimkin
Yates

.Hall

.Joson

-Ross

.Ress
.Groenewegen

.A.Gross,
Hogan &
.Sharpe
.Gill

%78

Hogan

.Yates
W
L3111

Ross

Phipps
Ross

.Haddad
.Pilggott

.Carlson &
.Findiay
.Carlson &
.Findlay

21

AFSI, Commigsioned Studies angd Solected Tapers,
AGPS, IV 1082

Egonomic Record, 6114610, June 1482

Seventh Australian Trausocit. Reszarch
Foxum- Fapers, Bobarr, 1983

Economic Record. £0{168), Mairch 1984

Econemic Regord, S59(166 Septrembher 1983
Ecopomie Appliguee, 3 l3 4), 1984
ceurnal of Trapsport Egonomice and Policy,
16(3), September 1962
Econcmic Papers, Special Edition, April 19
Australian Economic Papers. 24(44),June 19
Australian Quarteriv. 56(3), Spring 1964
Economic Record, 59(166), September 1983
Australian Eccnomic Papers, 221410, December 1983
Zconomics Letters, 12, 1983
Eogroy mconomics, 802, kpral 1986
Avstralian Quarter]y. 5212), Winter 1387
Australian PBconomic Papers, 2343}, December 1984
Singapore Economic EKeview,29%(1),Anril 1984
pustralian Ouarter]y, 56{2), Winter 1274

G
7

Ln.

B3
g

w

.E_Q.QIlQUll;;S etters, 20, 1936
Journal of Policy Modelipa, 5{(2). Summer 1HEC

Economic Record., 62{178), Septenber 1%84

Australian Bulletin of Lobouyr, 1i(4d), Sept, 1985
History of Poljitical Economy, 24047 N-ALDL 1veg
kiﬂﬁLlah*QQUEBQ__Lﬁ;iiﬂjLLLQL Egenorv, 37(1) 1990

Adustralian Ecopnomic Papers, 270500,

June 19588

Australian Bulletin of Lebour. 16(4),Dec, 1990
qurities Law Jo .

611}, February 1988 .

Urban Studies, 26, 419-43:3, 19g0

The Economic and Social Zeview, 20(3),April 1989

EM‘LIillQLE_ELEQLEEL_AﬁﬁE#*_Humﬁ__ﬁﬁﬁgnlﬁﬁﬂ_}B
the N]ﬂﬁ] eenth and };au;]rr ‘] entur ]Q. 5
D.Popeed.), Federation Press, 1988

sustralian Economig Papers, 21(58), June 1802

Australian Bulletin of Labour.
15(1), December 1988

Hetsa Bulletip, (11), Winter 1989
Fublic Sector Economics - A Leader,

F.Hare(ed.), Basil Blackwell, 19RB
Journal of Macroeconomics, J3(1)., Winter 1991

Journal of Economics and Buginesc., 44(1), Feb.1992



ERLE

&

'
W

[N R

160
163
173

11

M GZODOODWE PG GQin

=Bl o B o4

CROSS

.b.Joson

Groenswegarn

Hall,
.Truong &
Nguven
aiak by
Trueong &

.Giil

.Kingston
.B.Hall &
.R.Mills

P.Hogan

.Groenaewagen

.FP.Hogan &
.G. Eharpe
ills

LGill
Lahiri &
.Sheen
.Sheen
Varcufakis
_Ermini
LWright
.Groenewegern
J.Karfakis
.J.Farfakis

D.Moschos

.Yates
LP.Eogen
J.Karfakis
Varoufakis
.Rose

D.Groenewegen

V.

A

22

Decentralivation, Loval Government and Markets:

l'owards a Fest-welfare dagenda, R.J, Boenner {ed.)
Oxford Dniversity FPress, 6, H?-11%, 106G0
ELQmﬁLhﬁuh‘ C(’}, December 1484
i ik o) tari e D] Foonomi g
ID!P[Déijnglg, 35(2), Junc 1588
Neol j ic Theorv 1570 to 1930
K. Hennlnqs & W.Samuels (eds.), 13-51, 1690
Energv Ecopomics, 1204 Octokber 19%0
hustratian Ecopnomic Peview, (87) 3'3@
Hguyen
Australian Journal of Social Tssues, 25(2), May
Ecopomics betlers, 1% (1%89)
Pacific and Asian Journal of Pnerav, 2(2),
December 1988
wbagus, 25(2), Septerber 1986
Flattening the Te» Rate Scale: dlternative
Scenarios & Methodelogies, leds.y J.G, Head
and R. Krever, 1, 3-31, 1940
Economic znslvsis and Pelicy, 72(1),
March 1989
lournal of Transpory Feonomics and Folicy,
23, May 198%
The pustralisn Ouearterly. 61(4), 1489
The Economic Journsa 20004003, 19450
ournal of Toopnomdc Dvpamdcs and Conbrel, 16,1992
Economie Appliguee, $5(1), 1992
The Economic eggxg, 66, {(204), March 14693
Jovrnal of Internstionsl Ecopomics, 35, (1/72),1993
ustrelisn Ecopomic Papers, 51, 1992

pplied Doonomics, 23, iyvl

Journal of Mopey. Credit., snd Bankina, ZZ, (3),19%0

Houwsipe studies, 7, 12), April 1592

Economic Fapers, 10,(1), March 1591
3ﬂﬂli&ﬁ_EiJﬂﬂﬁnil_EQEJQ_J&4r 1,43), Sept.1991

5ci & (. 5E{4), 1593 ‘
The Rangd Journal of Eceonomics, 24(4), Winter 1993

1990



