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DO WAGE SUBSIDIES STIMULATE TRAINING? AN

EVALUATION OF THE CRAFT REBATE SCHEME

1 INTRODUCTION

The continuing depressed state of the labour market has spurred
much interest in government employment and training programs.
There 18 a wilde variety of potential programs, with varying
degrees of llkely effectliveness., Evaluation research 1s
inmperative 1f future pollcy responses are to be gulded in a-
rational manner and fortunately this work has commenced in
Australia (c.f. Fisher and Scherer 1983). However a notable gap
in evaluation research relates to the Commonwealth Rebate for
Apprentice Full-Time Training {(CRAFI) scheme. This 1s somewhat
surprising because it has been the largest Commonwealth
employment and training program for the past flve years.
Currently annual expenditure under CRAFT is of the order of $90
million. The most likely explanation for the lack of evaluation
of this program is the difficulty in establishing a sultable
framework. This issue 1s taken up in Sectlon 3, where we also
briefly discuss related evaluations concerning CRAFT's
predecessor (the National Apprenticeship Assistance Scheme) and

the $1,000 Employer Cash Rebate Scheme.

Apart from being the largest employment and training program over
the past five years, the CRAFT rebate is likely to be of crucial

importance 1in understand developments in the apprentice labour



market. Indeed this paper aima to shed light on the determinants
of apprentice recruitment decisions, which have not been well
analysed hitherto. In turn, the apprentice labour markgt is of
vital importance as a source of employment for (mostly male)
schocl~-leavers. We have now experienced'a decade of very high
teenage unemployment rates, which currently are more than‘20 per
cent. If economists are to guide policies in reducing'this rate,
then'we need”to understand the determinants of teehage labour
hiring decisions, partlcularly at a disaggregated occupational

level.

The training impact of CRAFT 1s as important as the employment
impact. With long training gestatlon periocds, the tradesmen
labour market has been subject to extreme cyclical fluctuations,
alternating between periods of excess demand (in the late 1960s,
early 1970s and early 19808) and excess swply (mid and late
19708). These fluctuations lmpose encrmous costs on soclety.
During downturns the cost is similar to other occupational
groups, namely foregone output and income. In contrast, periods
of excesa demand for tradesmen have sometimes entalled structural
skill imablances in the economy and which might co-exist with
excess supply in other occupational groups. The 1979-1981 period
exemplifies this situation. A chief reason for concern with thils
possibility 1s the likelihood that structural skill imbalances

propogate wage and price inflation throughout the entire



occupation spectrum via comparative Jjustice and similar
mechanisms. With sufficient (manpower) foresight, heds
macroeconomic maladies can be alleviated by ensuring agéufficient
supply of tradesmen for which apprentic?ships are the main port
of entry. In order to augment the number of apprenticez we need
to understand the determinants of such, including the role of

CRAFT subsidies.

The format of this paper 1s as follows. In Sectlion 2 we sketch
the historical evolution of industrial training subsldy schemes
in Australla. Sectlon 3 presents a framework for evaluating CRAFT
and related subsidy schemes. Section 4§ offers two major
theoretical models of gspprentice declsions. In Section 5 we
discuss the cruclal issue of the appropriate specificgtion of the
relative labour coat variable, Section 6 explores ancother
important 1ssue, namely our =2bility tc ldentify the apprentice
labour demand function. In Section 7 we present our empirical
evidence relating to apprentice recruitmeni. Section 8 briefly
examines two key assumptions associated with pooled estimation.
Section 9 interprets the evidence in terms of differentiating
between the Iinvestment and current production models of
apprentice recruitment. The penultimate Sectlion 10 discusses the

effectiveness of the CRAFT scheme, while Section 11 concludes.



2 - HISTORICAL DEVELOPMENTS OF INDUSTRIAL TRAINING REBATE
SCHEMES IN AUSTRALIA

The flirst large-ascale trade training rebate scheme was the

National Apprenticeship Assistance Scheﬁe (NAAS) introduced in
January 1973. Its objectlive was to "encourage the employment of
apprentices in greater numbers”. Eligibility of emplo&ers for a

HAAS rebate resulted f'rom either:

{(a} Having an apprentice/tradesmen ratioc greater than 25 per
cent, in which case the subsidy was payable to all first

year apprentlces employed by the firm; op

(b} Increasing the level of apprentice employment compared to
that for the preceding vear, in which case the subslidy was

pavable %o the extent of the increment in employment.

Initially the scheme was gquite modest, offaring a2 1little as $200
per eligible apprentice., However by 1975 the subsidy had
increased to $1,200 per eligible apprentice. Overall expenditure
on NAAS similarly grew, from $6 million in 1973/74 to $35% million

in 1975/76.

In January 1977 NAAS was superceded by CRAFT. It is worth
emphasising the dlfferences between the two schemes. First, NAAS

rebates were taxable while CRAFD rebates are tax exempt.



Se¢ond1y, NAAS rebates were directliy asoclated with apprentlice
employment levels, while CRAFT rebates are also conditional on
full-time training (either at TAFE or a recognised centpre). This
suggests that the quantity objective of NAAS has been ﬁroadeneﬂ
to include quality conalderations. Thirdly, NAAS rebates are
typiecally distributed over the three years of TAFE attendance.
Fourthly, although the unit value of NAAS did tend to rise
annually, the automatic Indexatlon objective is mare.explicit

under CRAFT.

In January 1977 the CRAFT Technical Educatlon Rebate was 311 per
full-day release {(one day a week 1s the norm, for about 32 weeks
per year)._This amount has been increased each January (with the
exception of January 1982, though there was a e¢atch-up in January
1483}, In January 1980 the amount of subsldy pald was
differentiated between tradeg, mainly reflecting differential
wage rates between trades. The rate became higher in the

electrical and bullding trades.

The third major development in the trade training rebate area was
the introductlon of the $1,000 Employer Cash Rebate Scheme, which
operated for two fiscal years, 1979/80 and 19806/81. This acheme
supplemented the CRAFT scheme and was explicitly a marginal
employment subsidy policy, akin %o the NALAS eligiblllity option

{b} noted above. This scheme applied to the increment 1ln the



employment of first year apprentices. The annual outlay under
this scheme was about $10 million., As with CRAFT, the $1,000
Employer Cash Rebate Scheme was tax exempt. In 1ts firét year 1t
applied to all trades, but in its finsl year 1t only applied to

the metal, electrical and bulliding trades.
3 A FRAMEWORK FOR EVALUATING TRAINING SUBSIDY SCHEMES

This paper 18 concerned with the dominant objective of the NAAS,
CRAFT and $1,000 Employer Cash Rebate scﬂemes, namely the
stimulus given to the employment of first year apprentices. No
attempt 1s made to put this particular objective Iinto a still
wider framework, namely the traditional welfare economlc triad of
erficiency; diatribution and stabllisation. Nonetheless our brief
comments in Section 1 do indirectly allude to the stablllisation
and efficiency virtues aof the CRAFT scheme, while the school-

leaver end of the teenage labour market i one of several worthy

targets for re-distributlonal measures.

Our exclusive attention to the employment creation effect does
not do full justice to the CRAFI scheme, especlally vis-a-vis the
NAAS scheme. The awitch from NAAS to CRAFT ralsed the prominance
of the quality dimension, though by how much 1t 1s difficult to

gauge., Although we do not attempt to rigorously address this
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sizl evidence does support
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i1ssue, it is worth noting that su

o,

the notion that CRAFT has raized the quality of apprentice
training by increasing the 1ikelihood of apprentlces gaining day
release for techniecal college instruction. Clearly more

definitive evaluation 1r needed .

it is also ineiructive to note that while the bullk of evaluative
studies are based at the level of individual {(e¢.f. Zlderman
1978}, our analysis is more aggregated, almost macro~economle, in
nature. in part this reflects the abssnce of on=-going files at
the individual apprentice {pather than employer) level. 1t also
reflects the difficulty of obtaining a.meanimgful control group.
However more fundamentally, the primacy of & macro-economic
{employment cpeation’ evaination in our case simply reflects the

atated objective of the progran.

If we wish to isolate the infiuence of tralning subaidles on
apprentice employment, it iz clear that we‘must firét develcp a
viable model of apprentlce recruibment., All three of the training
subsldy achemes noted in the previous sectlon are wage aubsidy
schemes pald to the employer. This lmplles that we could
integrate the subéidies with the relevant wage variable, so that
net (of subsidy) wages or, more generally, labour costs takes
over from gross wages. Ong can see certain penefilts in this

approach compared to the allternativs of including a dummy
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variabie denoting simply the presence of a tralning scheme, The

iy

former approach recognises the aexplicit and posslbly varyln
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weighting cf the training subslidy visz-a-vis other labour costa.
Desplite the thecretlcal appesl of the net wage apeciflication, it
has not been usad 1ln justrslia {(nor apparently overseas) and the
simple dummy approach hes prevailed (DEIR 1976, McDonald 1978,

Scherer 1981, Wallsce 1982). Thls may reflect the very

congiderable demands on data made by the net wage specification.

An intermediate testing strategzy (Lindliey 1975) 1s to use & gross
wage varlable, but to see 17 Lhe ceeffici.nt attaching to such
variez after a teaining subsldy scheme 1g Introduced. This
intermediate poaition 1s probably more laformative than a simple
duﬁmy speéificatione However Lt stlll Palis Lo allow Tor varying
welghts of the aubslidy, which in the Austrazlian case pranges from

1 per cent teo 20 per cent 4i apprentvice wages during the 1972-

1980 perlod.

There wag a major evaluatlion of the HAAS scheme in late 19?6
(DEIR, 1976). Part of this work comprised an asnalysie o a sample
of Victorlan employees who hoad recsived the subsidy between 1973
and 1975, ﬁmengat other matters thls thres scme 1ight on
movements between eligibliity eclasses ‘the {(a}) and (b) groups

hY ;2
¥

noted in Secticn 2 greovy (2 dominstsd and few group (b)

ot

employees moved %o groun (&) 2% a later date).
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Anot! er part of the i976 evéluati&n was ¢in econometric exerclse
base: on explaining natlonsl apprentice intake levels over the
perl. d 1965/66 to 1974/75. NAAS wag represented by a dummy
varl ble and was found to increase intske levels, However this

conc. usicn was expressed in cautious tsdms because of the small

(o

gamp e size of the regression run. To this d4ifflculty we can add

our

lsquiet as to the dummy varilable vis-a-vis net wage
spec flecation and alsc 2xpress some severe reservations sbout
whet! er the apprentice labour demand function 1s ldentillable

over the 1965-1974 period. In fairness, sll subsequent Australian

appr ntice demand studieo gulfer the same potentlal problems.

The nly other explicit evaluative scudy in this area is that by
Krba ac (1984), who has examined in depth the second year of the
$1,00 0 Employer Cash Rebate scheme. The shzracteristics of the
firm participating in the scheme are most interesting and

prov de lnvaluable information in designing training subsidy
sche es 80 as to minimise windfall gains. Zrbhavac's (1984)

anal sis highlights the contrast beﬁweeﬂ marginal wage subsidles

in t eory and practice.

Alth wugh the net wage specilfication approach to evaluating the
effe tiveness of Uraining subsldles appsars soundly based, the
unde 'lying asaumptions are testable and shouvld be tested., Does a

one ollar wage subsldy have the same lmpact as a one dollar



reduction in award wages? Are all rebate schemes eqgually.
stimulatory? These questlens can be put to the test and we do g0

in Section 10.

We need to be alert to the possibility éhat tralning subsidy
programs may have stimulatory effects which operate through
mechanisms other than labour cost elasticities. The programs and
the associated promotion of such may make firms more training
conscious. This 1s likely to manifest itself as a change 1In the
entire structure of the apprentice demand model, with output
elasticities (amongst others) in particular being increased. We

can test for thias type of impact.

Another stimulatory effect arises from the possible effect on the
timiﬁg of firm's human capital expenditure (3llas training
expenditure allas apprentice recrultment). Thus even though a
particular trade group has a zerc latour cost elasticlty,
training subsidies may nonetheless induce -some firms to bring
their expenditures forward. This would represent a transitory

socizl benefit for an economy with a positive discount rate.
4 THEORETLCAL MODELS OF APPRENTICE RECRUITMENT
There are two mein theorebtlcal frameworks which are of use for

analysing appreutice recruitment decisions, namely current

production and investment models. With the former, apprentices
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are seen as simply another current labour laput, though less
efficient than tradesmen, in providing skilled blue collar labour
services. This 18 essentially She approach taken by Lindley
(1975). Making various asumptions about production function
technioclogy and cost-minimizing behaviour, Lindley derives the
result that apprentice intake 1s a function of current ocutput,
relative wage costs and the unemployment rate of tradesmen (as a
measure of disequlilibrium in the tradesmen labour market). That

1a:
Log(A) = a; + a, log(Q) + ay log (RW) + ay log (U) ...... (1)

where ‘A 12 the apprentice intake, @ is the rate of output,
RW is & relative wage term and I 1g the unemployment rate

of tradesmen.

In contrast, an investment approsch places more emphasis on the
future output contribution of apprentices. Indeed in their first
year or twe, apprentices may represent a net financlial burden to
firma in that the cost of employing them exceeds the value of
thelr ocutput contributicn. There ls scome evidence supporting this
configuration. The addlitional cost to the firm in the first
couple of years takes the form of time lost when the apprentice
attends technical college classes, time lost by both the
apprentice and tradesmen whillst supervision and on the Jeb

instruction takes place, a higher wastage rate of materlals, etc.



= DF =

These additional coats can be viewed as the Tirm's investment
expenditure in (trade) training which are recouped in the latter

stages of the apprenticeship.

One way of conceptualising this investment in training notion is
to draew upon Becker's (1964) theory of human capital. Indeed
anlaysis of apprentice recrultment decisions is perhaps the only
tractable direct route for applylng Becker's model because time
serles data of tralning expenditure per se are not available.
The present author (Merrlliees 1983) has interpreted the British
trade training experience to be one involving general skillls (a
la Becker), but with lmperfect mobility on the part of the
apprentlce. Apart from the usual scurces of immobllity (such as
inertlia, geographical dlstance and more subtle adjustment costs),
the conditions of apprenticeship entall moral and legal

obligations by both parties to complete the four year term.

A particularly attractive feature of the Becker formulation of
investment in training is the focus it gives to both benefits
(future output contribution of apprentices) and costs (high
initial labour costs of apprentices relative to current output
contributlon). Another potential apprecach to modelling investment.
In training, namely the flexible accelerator model, neglects the

coat slde. Nevertheless, 1t may be that relative labour costs are



not important in the context of appreatlice recrultment decisions,
in which case flexible accelerator type models may be an adequate

repregentation. The cholice becomes an empirlcal matter.

In many respects the diastinction betweeé the current production
and investment approaches 2an be guite subtle. Indeed 1t 1s
possible that exactly the same set of explanatory variables
apply. Thus although future output is the more relevant
specification In an investment model, it may be that current
output_is:the beat prorxy {predictor) of future cutput. How then
does one distingulsh between the two models? Firstly, in some
cases 1t may be possible o devise beftter indicators of future

output, including distributed lag formulatlons.

Secondly, the relative wage variable can alsc be specified in
various ways. 1T firms belleve that "lrst year apprentices make
a reasonable contributlion to current production, then they would
pay speclal attention to the wages of filrst year apprentices. In
contrast, an investiment motlive t¢ apprentice recrultment would
necesslitate the firm locking &t the entire time proflle of
apyrentice wages, This profile can be represented by an average
apprentice_wage over the term of apprentlceship. One can use the
relative statistical performance of thesse contrasting apprentice
wage speclfications to help discriminate between the production

and investment approachees,
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In summary, emphasls iz given below to the first two tests and
our more general conclusions concerning the differential
statistical performance of the current production and investment

models are presented in Section 9.

5 WHAT IS THE APPROPRIATE SPECIFICATION OF THE RELATIVE LABOUR
COS? VARIABLE?

The 1issue of specifying the labour cost variable 1s an important
one, partly because 1t 18 this variable which permits
discrimination between models and also because most of the
Industrial training rebates in Australia are effectively wage
subsidies. Thus evaluation of the effectiveneas of these wage
subsidies can be gleaned from the magnitude of the revelant labour

cost elastlielty.

There are many issues which arise in this context. First, 1n the
previous sectlion we noted the choice between first year
apprentice wages and the average wage over the term of the
apprentlceship. This contrast 1s useful for comparing the current
production and investment models. Australian studles to date
(McDonald 1978 and Wellace 1982) have used the first year wage

gpeclification,
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Secondly, with which alternative wage should the apprentice wage
be compared? The most common choice in the pasat in both British
(Lindley 1975, Merrilees 1983) and Australian (McDonald 1978)
studies has been the tradesmen's wage rate. This reflects a |
perception that skillled andlaemi-skilled blue collar labour are
not substltutes, but that within the skilled category there 18
substitution between apprentices and tradesmen. However, in the
Australian case, Richardson (1982) has made the interesting point
that therdominant_substitute for apprentices in the metal trades
may be with (semi-skilled) tradesmen assistants rather than
tradesmen. Wallace (1982) has taken up this specification in his
statistical work, and ﬁe strongly‘endorse this re-orientation in

our empir;cal work below.

Thirdly, the relevant wage ratio should be generalised to a

labour cost ratio. In this regard, account needs to be taken of

payroll tax, workers' compensatlon premiums, over-award wage
payments and labour cost subsidies pald to employers. Let us deal

separately with each of these sub-issues.

The 1mpact of state employment taxes'is‘or growling concern to.
employers, especially in the building trades where the
combination of payroll tax'and workers'! compensation premiuma now
exceed 25 ﬁer cent of gross weekly wages (including overtime and
over-award payment). However, since employment taxes affect the

labour costs of both apprentices and tradesmen asglstants
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radesmen) equally, it may seem superfluous to take them into
count. This 1is not the case because labour cost subaldies are
t generally affected by State employment takes. To see this

int we can conslder the following expression of relative labour

8t:
(TAX ® Wy - SUBSIDY) / (TAX # Wpp) .uevuesessna(2)

where Wy 1s the weekly wagé rate of apprenticeé, TAX is
one plus the proportion of gross wages pald in payroll tax
and workérs‘ coﬁpensation premuims, Wp, is the weeky wage
féte df tr&desman asslstants and SUBSIDY 1s the weekly
dollar value of subsldies pald to employers in relation to
apprentices. Clearly a rlse in TAX dilutes the effective
value of SUBSIDY and thereby increases the relative cost of

apprentices.

e impact of wage subsidies on relative lﬁbour costs is also
:plcted by equation (2). Apprentlce wage subsidies clearly
:duce the relative labour cost of apprentices vis-a-vis
*adesmen assistants or tradesmen. This aspect is extremely
aportant in the Australian experience, where the bulk of wage
ibsidles have been targeted to apprentlces. By far the most
nportant Commonwealth wage subsidy is the CRAPFT rebate scheme,
nich currently offers about $25 per week to enable firms t§

2lease apprentlces to technical college classes. This subsidy 1is
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therefcre pald for the first three yazars of apprenticeship, for
the weeks in which the apprentice attends technical college.
CRAFT 's predecesror, the MNAAS scheme effectively gave lump sum
subsidles to employers of {irst year apprentices. In the mid-
seventles the subsidy was about $1,200 per annum. A speclal
$1,000 bonus scheme applied for the years 1979 and 1980 for
employers taking on an incremental number of first year
apprentices. Finally, some States have thelr own apprentlce
labour cost subsidy schemes. These schemes vary somewhat, but
uaually entall a rebate of either o»r toth of payroll tax and
workers' compensation prexniums to employere of rirst year
apprentices. In the metal and buliliding trades, at least, these
State apprénﬁice labour costs sudpsidies have been or are worth
almost $1,000 per year.

The inpact cf over-awaerd wages i anvther dimension of labour
costs which neseds o be considered in greater detall. In part the
rationale for adjusting for over-awsrd wiges ls analagous to that
for TAX, namely that even proportional changes In over-award
wages to apprentices and tradesmen asaistants can alter the
relative labour cost of apprentices. The over-award wage
adjustment preedures 1a complicated slightly by the fact that
relatively fewer apprentices than fradesmen asaistants recelve

cver-avard wages. There is evidencel that avout 70 per cent of

apprentices in the metal tredes industrlies recelve over-award
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payment compared to almost 100% of tradesmen assistants. If an
apprentice does get any over~award payment, 1t 1s usually in the
same proportion as set out in the award structure; for example,

a first year metal trades apprentice receiving say 42 per cent of
the trédesmén wage, or a second year spprentice receiving 55 per

cent.

The importance of over-award payments is not well documented, but
1t clearly varies between industries. For lnastance, such payments
are comparatively rare 1ln the constructlon industry because they
are replaced by specific award allowances in lieu of. However, in
the metal trade industries ovzr-award paymenta augment award
wages by'about 25 per cent. Portunately our kncwledge in this
area l1sa enﬁanced by the regular surveys carrisd out by the
A.M.W.3.U. Nonetheless, those [dsta are not quite suitable in time
series form, partly because %h=z data ls wiannuz)l rather than
annual and also because the survey ig sudjeat to varying sample
size. Therefore, insteed of inciuding aver-award wage data as a
continuous variable, we have included a consuant average
component, based on the 1972-1980 period. In NSW, for example,

I

the value of over-award payments avarages 27 per cent of the
tradesman assistant's award wage. The figure 18 similar in
Vietorla and Western Australla, but 1s somewhat lower in Tasmania
and South Australla. £ lower constant average over-award wage

component appiies to apprentices in the metal trades. Although
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constancy is an extreme assumption, 1t recognises that the
A.M.W.35.0. data should not be taken literally and in any case
accords with a certain degree of stability in the observed
series. To re~iterate, the main purpose for including over-award

payments 18 to more accurately weight the effective labour cost

value of subsldles vis-a-vis award wages.

Apart from the above attempts to adjust the relative labour cost
variablé, considerable effort (with outside help)® has been
expended to extract detalled and consistant time series award
wage data at the State level, uslng elther {(and sometimes both)
Pederal or State awarda. Thls degree of detail iz virtually
unknown in-Australlan statististical exercises using wage data in
the tradesmen labour markset area, Indeed all previous Australian
studles have used a sinpie award wage to represent apprentices,
This 1z a dubious assumption in light of well-known inter-State
differences in thé wage-getting process and with varying feiiahce
on Federal awards. {orrection of this distorticon has requlired a
great deal of search to elucidakte State information by trade by
date of change in the percentage or dollars paid in award wages
to apprentices by‘étagé of apprenticeship, changes 1n the term of

apprenticeship, changes in tool and cother allowances, etc.
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A final feature of the relative Llabour cost varlable ls the need
to recognise the taxatlion trestment of some tralning subsidy
schemes, The CRAFT and $1,000 Bmployer Cash rebates are tax-
exempt. As Richardson (1982) notes, this feature almost doubles
the after-tax value of euech rebates.s For our purposes we are
trylng to enter all labour coat components on a comparable basis.
Thus a dollar's worth of HWAAS =subaidy equals a dollar's worth of
State payroll tax refund equals a dollar reductlon in wages in
terms of & firm's after-tax profitability. However on a similar
criterion a dollar's worth of CRAFIP rebate wlll be equal to 1.85

dollars of NAAS etec. 1f the firm's taxatlon rate 18 45 per cent.

6 CAN WE IDENTIFY THE LABCUR DEMAND FUNCTION FOR APPRENTICES?

As 18 well-known, identification of a labour demand function is
facilitated by a2 prolonged period of excess supply
disequilibrium, but is thwarted by excess demand conditlons. The
period since the mid-1970's 1s therefore ldeal for labour demand
estimation. However the 1960's represented falrly clear 2xcess
labour demand which perhaps should be excluded from our sample
period. Few Australian studles have explleltly tested for
disequilibrium in the labour market and 80 we must proceed with

the usual cautlon.



There is a reasonable, non-rigorous profile of the fustralilan
teenage ilabour market which indiazates 2 contlnuous post-war

p
period of exceas demand up to 1971, swisening to & contilnuocus

period of excess supply Jrom 1972 te the pressnt. A somewhat

simlilar profile has been suggested by Lhe present author for the

case of {Oreat Britain (Merrileeg and Wilsen 197%).

In the Austrzllan case the teenage unemployment rate {as with
other demographic groups, was extremely low prior te 1972, of'ten
less than 3 per cent, In 1972 the number of teenaged
unemployment rose sharply and the rate of unemplilcoyment has
remained at a high level. Part of the exceys demand for escess
labour for teenagers prior to 1972 can be exnizlined by buoyant
macroeconomic conditions and par! by falling labour supply (due
to both population and sducationsl factors), In the case of the
apprentice labour markzt la particular, examinatlon of CES
unemployment and vacancy data reveals a sudden deterioration in
the early 1970°'s. This 1s simiiar ¢ the tsensge labour market in
general. However the plcture may have dissimilarities a% a more
disaggregated level of the apprentice labour market. For example,
even with a general shortage of teenage lahour, some trades may
be sufficiently popular to generate an eiastic labour supply.
Motor mechanlcs @may be such a Urade, which 18 consistent with
both the type of evidence in Dufty (i5€0; and the nigh CES
applicant to wvacancy ratio in fthe 1960's for motor mechanics. In
other cases (printing?) labeour demand may be relatively slack
even during & macroeconomlc toom, 30 In the 1960's there need not

have been an excess demand for apprenticsas in such hrades.



3

The hypothesis of & svdden awltch in 1972 from sacess labour
demand Tor apprentices (and other teenagers) L0 ezcess labour
supply can be tested by sconometric technigues. In pavyt, the
hypothesis impiies a stable labour demand Tunction Crom 1872
onwards, & structural breal in the dem&ﬁd function around 1972,
and an unstable, poorly specified demand tunctlon prlor teo 19??.
Various technigues can be used to test for a structural break in
a model. If there is a2 priori confldence about the tlming of the
bresk, then a Chow test is sppropriate. 1f there is uncertalnty
about the timing and the bregi is gradoeal over Lime, then Cusum
or Cusum-squared type tegts are appropriate. However, 1 the

structupral break is audden, as we believe (o be the case in

question, a test like Quandt’'s iog likellhood ratlo l1s

o

appropriate. For anm ontlinz of these alternative teste see Brown,

Durbin and Evane {i1875}.

The nature of the apprentice recrvuliment process 1 such that it
i8 8 discrete cperatilon, aitmed primarlly at end of the calendar
gear school leavers, who mainly astart employment in the flrst

ittie point

et

gquarter of the followlng calendar year. Thers iz
having more freguent than annual datz, which iz Juslt as well
because the intake data is only piven in annual observations, The
necesslty to use annual intake data coupled with s relatively
short time span {the 1970's} in which fthe apprentice demand
Funetion 1z likely to ldentifiable, has Torced us fo use & pooled

time-serles/cross~sectional {states) approach.
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The more detalled empirical results are presented In the
following section. For the moment, we report the results of
applying Quandte log llikellhood ratic test no our five trade
groups. In three cases a pronounced steuctural break ias revealed
more or less when expected; 1970/71 for the metal and electrical
trades and 1971/72 for the building trades, Figure 1 1llustrates
this structural break in the case of the electrical trades. Vee
take these breaks? to be 1dicative of a switch from excess
demand for to excess supply of apprentloes. Supportive of this
position is the poor performance of the apprentice labour demand

function during the 1960's,

T FMPIRICAL RESULTS OF APPRENTICE RECRUITMENT MODEL

Equation (1) has been estimated in a log-linear specification
using pooled time-series and cross-sectlonal {States3; data. Five
3tates are included, with Queensiand omitted because of data
problems assoclated with apprentice registratlons ln the early
1970's. The time period varies for each trade group, depending on
when the apprentice labour demand function can be identified, as

explained in the previous sectlon.

A special feature of the data 1s that =ach of the dependent and
explanatory varlables uses 3tate-specifils and trade-specific

information. Por mere details, seer Lhes appendix.
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rhe moat etribin: vesult in Tabhle I is Zhe very strong
perforrancs 6f the culpul verlabis. In four trades Lhe output
coefficient 18 aignificant at the one per cent level, while in
printling it is sigrificont at the Tive par sent level.
donethelers the sutput slastlelity varies considerably across
trades, ranging from 2.5 In Printing %o 2.6 4n ¥Metal. Although
#
HMetal i revealed to have the largest output elasticity, the

assoclated cutput variable {manulacturing outpui) has grown the
least.
The disegquiliuveium labour market indicater (U} 18 highly
significant in the electrical, notor mechanic and printing
teadea, marginally significant in metal and aas %She wrong sign in
puilding. A doubling of the tradesman une employment rate in the
elactriesl trades roduees 2y 1Y% per cent {ceterls paridus) the
alectrical apprantice intake. In other trades the response is
amaliler.
the State dwmy vaviables are readlily intaerpreled. They reveal
the extent ©o which there is a gystematic State-specilic
influence, relative to Vietoprla, whlelh 1o not otherwise explained
ny the varisbler included., For exgample, the positive coefficlent
on the Tasoaniag Commy varisbi=s in the building trades equation
indicateg Thers Lg Scae unicus Tesmanian 1nfluence resulting in
more appreéntices belng recrultad, for given sutput and ilabour
cogt levels. Bxactly what lg this unigues infiuence 1s not
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reveaied, but it could be factors such as a substantially
dif'f'erent output mix; a higher ratio of residential to industrial

construction may lead to more apprentices per unit of output.

Finally, we can dlscuss the relative labour cost variable. What
emerges is o wide varlety of labour cost elasticitles. In the
printing and motor mechanic trades the elasticity is zero; 1n
vact in both trades the signs of the relative.labour cost
coefficlent are a priorl wrong. In the building trades, the
coelflicient on the relative labour cost variable is the correct
cipgn, but 1% is insignificant. There are stronger labour cosﬁ
effects in the electrical trades, with the coefficlent being
marginally significant at the s8ix per cent level {one tail test).
The strongest labour cost effects occur in the metal trades, with
2 relative labour cost elasticity of about unitary, which 1s

cignificant at the one per cent level.

For all three trades with the correct sign on the relative labour
cost coefficient, the best results occur where the denominator is
spaclflied as tradesmen assistant {or seml-skilled buillders
labourer) rather than tradesmen. When both relative labour cost
specifications (1,6. apprentice to tradesmen assistant and
apprentice to tradesmen) are included, only the apprentice to

tradesmen asslstant ratio 1is signiflcant. Thls supports
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Richardson's (1982} hypothesis that spprentices and tradesmen
asslatants are substitutes, but not apprentices and tradesmen.
Our empirical finding is important because there are no time
seriea data on the employment of tradesmen assistant and hence it
1s impossible to directly confirm asubstitution between
apprentices and tradesmen assistants. Moreover, the ranking ¢t
our relative labour cost elasticitles 1s consistent with the
kniown varying importance of $radesmen asslstants. Tradesmen
assistants {or semi-skilled builders labourers) are commonly used
in the metal and bullding trades, are well established in the
electrical trades, are rarely used in the printing trades (except
in a couple of the previcusly many printing trades) and are

almost non-existent in the car repalr area.

8 TWO KEY ASSUMPTIONS ASSOCIATED WITH POOLED ESTIMATION

Two key assumptions associated with pooled estimation require
further discussion. The assumption of homoscedastic diesturbances
is often violated in such studies. However it 1ia unlikely %o be

e problem in our caae because dummy variables are inciuded for
each State; thls option cannot of course be used in a pure cross-
sectional pooling exercise. Cur expectation is confirmed by
inepecting the reslduals from our pooled time-series/cross-—
sectional equations. There 1s no tendency for the absolute values

of the least-squares residuals to vary with the size of the State



and therefore there 15 no problem of hateroscedastlce

disturbances.

A second key assumption is that the regfession coefficients are
equal for all c¢ross-sectional units (States in our case). Often
thls asumption is not even acknowledged in poocled time~ series/
cross—sectional studies and if it is acknowledged 1f is simply
stated rather than tested. In fact it 18 not difficult to test
for such. The appropriate test 1s to see if we accept the
hypethesis that all States have the sams ecoefflcient Tor each
explanatory variable. In the printing and building trades and
bullding trades we accept this hypothesls usling a chl-square
test. In the other three trades 1t was possible to accept a close
approximation to this hypotheslis. For example, in the electrical
trades, the West Australian unemployment coefficlent and the NSW
output coefficient were left as significaﬁhly different from
zero. Nevertheless, the cother ten State-gpecific explanatory
variables {(four W, three @ and three U terms) could be acepted as
insignificant from zero. In this case the likellhood ratlo test
resulted in a computed chi-square value of 16.6, which 1s less
than the critical 0.01 value of 23.2 (with 10 d.f.) so we accept
the ten restrictions. ¥or the metal and motor mechanic trades
there was only cne State-speciflc explanatory coefficlent 1n each
equation which could not be deemed as insignificant from zero. To
interpret the State-specific explanatory coefflclents we can
1l1lustrate with the West Australian output ferm In the electrical
trades. This has a coef{ficient of 1.55, compared to the rest of
Australia average of 0,87. The actual WA output elasticity for

the electrical trades is the sum of these two coefflclents,

namely 2.42.



g INVESTMENT VERSUS FRODUOTION MODELS OF APPRERNTICE
RECRUITMENT

A varied plecture emerges in respect of the relative performance
of the investment and productlon models introduced 1n section
5. In the building trades the current production motlve 18
superior. There was no evidence of firms forming an expectation
of future production from a distributed lag of past output.
Similarly, employers emphasised first year apprentice wages

rather than the wages of apprentices throughout thelr term.

In contrast, in the metal trades it is apparent that firms
discount some fluctuaticns In current output by using distributed
lage to form future outpul expectatlions. Similarly, & better
gtatistical FLt occurs when the term of apprentlice wages 1s
ineluded than just Tirst yesr wages, I1f first year wages are
entered ilnatead of the avepage of all years, the adjusted R-
squared drops from (.3315 to 0.9872 and thé t-value on the
relative labour cost coefficlent drops from 5.5 to 2.7. If the
first vear apprentice wage specificatlon Is combined with current
output, but not lagged output terms, the adjusted R-squared drops
further to 0.?8&3.and the t-value on the relative labour cost
coefficlens also drops Purther to 2.4, Equally the results
indicate that metal esmployers are responsive to the additlonal
iabour cosis of shorter terms of apprenticeshlps, whereas 2z

current output motive lgnores such.



The relative superiority bhetween Lne ocurrsent production and the
investment models is unclear for the other three trades. In the

electrical trades thers lg no evidence of lagged output effects,

though thils may refiect the absence of pronounced cyeclical ocutput

variations. Cellineariiy of current and lazged output variables
makes 1t Aifficult to identify a1l of the outpul coefficients.
However the firat year apprenitice wage gpecification has an
inferior performance to the averzge wage during the fterm of
apprenticeship, which suggests that the investment medel 1is
auperior. The evidence 1n the printing trade polints towards a
current productien interpretation, while the motor mechanice group

is more amblguous.,

in summary, there is no reason why the one model would be
appiicadble to all industrises or trades. Cur findings indlcate
that the investment model hesi explalins the metal and electrical
trades while the current productlion moadel bast explsins the
bullding and printing trades. This dichotomy 18 conelstent with
the empirical observation that building employers are more likely
t¢ prematurely terminate an indenture, which reflects a lesser
commitment to investing over the full apprenticeship term. Dne
might also argue that the complexity of skills 1s lese in
building compared to the metal and =lectrical trades, which would
permit the new apprentlce o be relatively more productive in his

aor her I'irst year.



10 THE EFPECTIVENASS OF CRAFMD SUBSIDIES
The eftectivensss of tpeining subsidieszs Il stimulating the

gapirovment of apprentleces varies directly #lth the relative

labour eost elasticities given in Tabis 1. Our regults suggest

that the CRAFT rebate scheme has beern very effective In the metal
rades, Fairiy effective in the electrlical trades, of some sffect

in the zuilding trade, bat ineffective in the printing and motor
mechanic trades. These resulfs are robust when subject toe sliight

changes in Tthe wegiimating period.

It is possibles to test our implicit assunption that subsidies
nave the same 2f7ect azx an equivalent change in wages. We can
deconmpose Lhe Labour cost variable inte grossa wage and subslay

SOMPUREHTE

E . A S
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where LU denoies labour coszt, W L8 gross wages and 8 subsidy

Unfortunately equation (2) is not of direct use for inclualon
in our icg-linear model of intake becaune log (L) cannot be
veplaced by the sum of log W and log S. The twoe szpressions
are nct aguivalent. To overcome this ditrficulfy we resort to &

mzthematical trick, namely expreasing (5! in multiplicative form.



Thus (3} can be re-written:

Lig #* w {1”’“’8/}%) Tk & ¥ & E RN {33:2

Now we can replace Log LC by 1%ts components log W and log

i~ &5/W). This makesa 1t possible to btest whether subslidies and
wages are equally effective in stimulating employment. The
unreatricted specification azllows the two components of relalive
labour cozt bo enter geparaitely, while the prestricted model
fgiven in Tsble 1] forces the two components to have the game
effect. This nypotheslis is tested using & iilkelihood ratio test.
In m1l trades the restriction 1s accepted. For example, 1In the
metal trades, Lhe computed cehi-mguare value is 0.10, while the

Y &

1 pep cent crifiecal value iz £.63 {one d.f.). Tous we sccept the

restriction that subaidles are egually effective as other (mainiy

wWige ] iebour costa.

We heve also used a related decomposition éf labour c¢ost
techniques to test whether the implicit taxation gomponent of the
CHAFL and the $1 000 bonus rebates has the same sffect as the
rest of relative labour ccst. The latter Includes the nominal
value of the rebates, say $1 000 p.a. in the case of the $1 40Q
nonus rebate, 1n which case the tax savings component would be
3850 (based on & tax rate of 4% per cent}. Eassentlally we are

teating for tax 1liusion; that iz, the posgibility that tax
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nerefits are treated differently to eguivalent nominal subsldy
benefits. Again, using a likelihood ratio test the restricted
model was accepted for the metal trades; there was no evidence of
tai illusion., However, there was evidence of tax illusion in the
alectrical and bullding trades. For thess two trades, there was
evidence that flrme did respond £o the nominal value of
aubslidies, but not to the accompanying implicit tax benefit. In
the case of the electrical trades, this can be explained by the
large role of non-tax paying publlc utilitles, In the bullding
trades tax 1llusion may be due to a high incidence of tax-evaslon
{in which case tax benefits are of little use}. Alternatively,
the high standard error of the labour cost coefficlent in the
ruilding trades eguation may make 1t d4ifficult to accurately test

for taxr illusion.

Pinally, we note that only iIn the printing trades 1s there
evidence of timing effects, that is transitory benefits deriving

from recrultment decisione being brought forward.

11 CONCLUSIONS

Twe mein models, the investment and current production
approaches, are used as theoretleal frameworks for estimating
arprerntice latour demand functions. No single model dominated,

with the investment model stronger in the metal and electrical



trades and the current production model stronger in the éuiiding
and printing trades. For all trades cutput dominates the
explanation of apprentlce intake levels. In two tpades (metal and
zleotrical) relative labour costs were also lmpertant, though in
twe other trades {(printing and motor mschanics} thesy had no

affect at all.

Our findings of & large and significant labour cost elasticlty in
the metal tredes, with smaller effects in the electrlcal trades,
reflect the bensfit of acquiring detalled disaggregated data as
well as awareneass of the need to select an estimating period
enabling identlfication of the labour demand function. No
previous Australian apprentice demand study has found significant

wage elasticlities.

In turn our labour cost elastlcity estimates provide evidence
that training subsidies do work in some trades. Thus we have
established that the CHAFT and reisted (NAA3, $1 000 bonus and
State} rebate schemes have achleved one of thelr objectives,
namely an increase in apprentlce employment. We have notb
attempted to evaluate other obJectives of CRAFT, including an

inerease in the guality of apprentice tralning.
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Nonethelesgs, although the main oblective of CHAFT has been
achieved, 1t 18 stlll possible to improve the scheme. In
partleular our results highlight the differential effectiveness
of CRAFT across trades. If we regard the guality dimensicn as
equal acroass trades and concentrate on the guantity objective,
then it 1s possible to increass apprentice empioyment Dy
appropriately differentiating the CRAFI rebate structure. The
latter wasg in fact differentiated in 1980, but not in a manner
conducive to maximising the employment response. In the 1930
restructuring of CKAFT, the metal trades were pushed down the
hierarcny, whereas our recommendation would be to greatly
inerease the rate to that group. From & practical viewpolnt this
suggested re-alignment of CRAFI rates could be done in the annual
indexation movement., However the virtue of re-alignment in the
current budgetary climate is obvious; one can increase the
effectivenegs of CRAFD without altering the total outlay under

the scheme.

An alternative recommendatlon ls to accept fthe notion that the
CRAFT scheme is partlicularly well sulted to achleving certsaln
cbjectives, such as the quallty of training and equlty of
educational/training funding across occupational groups. The
aempioyment oblectlve of apprenticeshlp training would be better

achieved by some Form of the $1 000 bonus scheme.



There 1s more scope with this scheme to differentiate beitwaen

the trades and it is also lends itselfl more fo a marginal subsidy
format. In short, with multiple objectives in the apprentice
training area 1t may be more effective if we use multiple pollicy
instruments. Re-introduction of the $1 000 Employer Casn Rebate,

suitably modified, as a supplement to CRAFT would take us in that

diraction.
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FOOTNOTES

-

I would like to thank John Wallace, Russell Ross, Damion
Power, Kelth McKay and Luclo Krbavéc for thelr comments.
Invaluable research assistance was provided by Cecilia Clark
and Tony Merrileea. The project was funded by a Bureau of
Labour Market Researech grant. The auther alone is

regponsible for views expressed.

Prom surveys conducted by the AM.W.3.U.

Particularly from the Bureau of Labsur Market Research in

collecting certain State awaprds.
To see this more clearly one can specify an after-tax profit
funetlion in which the taxsble and tai~exempt revenue

components are separated.

Chow-tests confirm structural breaks at these points.
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APPENDIY : DATA SOURCES

Apprentice Pirst Year Intake

Az a result of apprentice reglstration problems in the early
1870%'¢ in Queensland, it was declded to exclude Queensland
from the Investigation. For the other five states there have
bean ineconsistencles Iin previcus historical compllations.
¥or exampls, apprentice tralnees in NSW were only included
from 1477/78 onwards. Therefore it has been necessary to
undertake further work to get & conaistent serles which,

fortunately, Damion Power of the Commonwealih Department

of Bmployment and Industerial Relstionz has done recently.

Essentially we have used his revised data series, making
further corpreatlions for oceaalonal years whern blesgas are
known Tor particular States {eg. Western Australia in

1977/78).

Real (Cutput

(a) Metal Trades: the cutput serleg 1s manufacturing output

by State. The Tirst step was to obtaln constant price
grons product for Australis from the ABS source

Austrelian National Accounts, Groszs Produce By

Industry 1980/81, Cat No 5211 {and previcus lssues).

fecondly this real producht in conatant dollars was



(b)

(i

I

d)
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divided between the Stateg accordling to s different

source, manuffacturing census data 1n Manufacturing

Establishments and Manufacturing Activity, ABS Cat No
8203;

Building Trades: the output series ls consiruction

output by State. The Australian aggregate rate of
construction output ls taken from the same source as
(a), namely Cat No 5211. State shares in this aggregate

are obtalined from Building Statistics, ABS, Cat No

8705, Note for {a) and {b) we lack dlrect measures of

real output at a State level and our messures assume
that the Australlian deflation index 1s representative

of each State;

Electrical Trades: a broadly based level of activity

i8 used, namely household income at the State level.
The curprent price value of household income i3

available at a State level in Natlonal Accounts, ABS,

Cat No 52084 but these are deflated by the Australia-

wide non-farm GDP deflator;

Printing Trades: printing output ias part of

manufacturing cutput and therefore 1s derived in a

gimilar manner to {(a).
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(e} Motor Mechanic Trade: the ocutput (demand} series 13

the total number of vehicles on register as at

December. This is taken from Moltor Vehicie

registrations, ABS, Cat No 9303. Additlicnally an age

of vehicles variablie ls addezd, which is the sum of
registrations in the past twe years and divided by the

total stock of registrations.

Tradesmen inemployment Hate

This is defined as the State level of TES unemplioyment by
trade as at November divided by the stock of tradesmen. It
would'have aufficed to simply have the CES unemployment
figurea, but 1t is more useful for inter-trade comparisons
to convert these CES figures to an unemployment rate.
Although continucus time series of stock of tradesmen are
not avellable, more fragmented evidence indicates that there
was little change in the stock during the 1970's (Rlchardson
1981, Scherer 1981(b), 1983). Therefore, as an approximation
which suffices for our purposes, a constant stock laz sssumed

for the 1970'=z. This is taken from ARS Survey of Employees

working as Tradesmen, Sept 1977 (Cat No 6233} and grossed up

according to Scherer {(1981{(p}}, p. 13.
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Award Wage Dats

A

{a)

{h)

Metal Trades

NSW: Both apprentice and tradesmen asgsistant wages are
hased on a mixture of Metal Industrles Award (Federal)

and Engineers (Etc} State Award;

ViC: Beth spprentice and tradesmen assistant wages are

baged exclusively on Metal Industries Award (Federal);
SA: As per Victorla;

WA: Both apprentice and tradesmen assistant wages are

based on Metal Trades General award {8tate)};

TAL: Both apprentice and tradesmen apalstant wages are

pased on [(State) Electrolytie Zinc Award;

Building Trades

N3W: Apprentice wage dates based on Carpenters, Jolners
and Bricklayers (State! while semi-skilled builders?
lavourer wage data based on Hational Building trades

Conatruction Awaod {Pederal’l:



(e)

= Y

VIC: Apprentice wage dats based on Carpenters award
{State) and semi-skilled bullders labourer data as psrp

N3W;

SA: Both apprentice and semi-skilled bullders liavourer
wage data from National Bullding Trades Constructlon

award {(Federal);

WA: Both apprentice and skilled bullders labourer waga

data from Bullding Trades Award {State);
TAS: Apprentlce wage data from Bullders and Painters
Wages Board and semi-skilled bullders labourer wage

data as per NSW,

Electrical Trades

Electrical fitter has the same wage as (a);

Printing Tradea

NSW, VIC, SA and TAS: Both apprentices gnd tradesamen

wage data from Graphic Arts Award (Federall:



¥4: Both apprentice and tradesmen (zlther hand
composlter or finisher) wage data from Printing Trades

]

{Newspapers’ Award (Statel;

Other Labour Cost Datn

{=)

{b)

(c)

(d)

Over-award wage data in the metal trades 1s malinly
taiken from AMWSU Surveya and checked by MIIA survey

for more recent years only;

Workers Compensation Premiums are taken by trade group
from the Industrial CGazette in the cassp of H3W and

WA. For the other States the 3tate GI0's were used.

Payroll Tax Retes: State Governments

Apprentice Wage Subsldy Dats: CRAFE, NAAS and BONUS
data from Commonweanlth Department of BEnpioyment and
Industrial Relatione, State schemes from HEW ,VIC and

SA& Qovernments.



TARLE 1

MOTOR MECHAN

VARTAHLE MET AL PLECIRICAL, B PRINDTHG / B
{1971~-1880)  (19731-1G80) [ 196719501 (1865-1981)
GOIlSt&I’Zt "}.8-3!‘5 "‘Gu ga \:3:;;,. :‘s,mgg "‘_!». (r:{.g
(?-9}* {:902) ¥.ia'r,,} (0*6} la}-:
[ 1.16 0,87 132 {1.58 1.18
{(4,3)% (H.4)% {(H.2:% (2.03% {9.05%
Qe 0.80 Nn.&. n.8. Thafhs n.a,
T (2.4)%
thz 0&68 Nelte Tlaidis flafle Fi.8e
(2,0)%
Ut ‘“‘9005 -Qﬁl't!% ﬂnﬁ; "'GQGQ UGGS
(1.79:% (B.5)% (2.6)% (3.5)%
Rel&tive ""0- 96 “"Qa 36 “'8913 Tiefhe na ae
Labour Cost (5.5)% 1.67) (1.2}
Age of Cars 418 18 n.a. Fholha NeBs G.50
(2.6)%
Timing of n.2. e Tiahe .15 N,
Borus {2.1)%
2 0.9915 0.9941 0. 9500 0.9365 0.9784

Notes: Dummy variables are not shown here

N.8.
L

denotes not included in fipal regression mun
denotes algnificant at 5 per cent level -
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