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|. Introduction

The empirical redlity that the labour market is characterised by continuous flows of workers
through jobs, across employment states and in and out of the labour force is now well
documented for many countries (OECD 1994). In this paper’ we concentrate on the flow of
workersin and out of jobs as reflected in measurements of job creation and job destruction in the
workplace (Davisand Haltiwanger 1990, 1992 and 1995, Daviset al 1996). Descriptiveempirical
studies of job flows are rarer than those of worker flows, athough there is a study of
manufacturing in Australiausing disaggregated industry sector data (Borland 1996) and alimited
number of studiesfor other countries are available (Contini and Revelli 1992, and CEPR 1995).
Some multivariate empirical analyses of job flows have also been carried out resulting inalimited
number of stylised facts, for example, employment change is associated: asymmetrically with
positive and negative firm-specific demand shocks; with firm size and age; with the extent of
product market competition; and with different industry groups (Blanchflower and Burgess 1996,
and Davis et al 1996).

Paperswhich attempt atheoretical explanation of grossjob flowsin the labour market are
even fewer in number. Amongst the most important of these papers is the partial equilibrium
approach of Caballero and Hammour (1994) and the general equilibrium explanations provided
by Aghion and Howitt (1994), Mortensen and Pissarides (1995) and Caballero and Hammour
(1996). These papers al rely on economic growth resulting in a process of creative destruction

which generates reallocation in the labour market.

A flexible theoretical model is needed to assess the relative importance of the above
stylised factsin order to give them structural interpretations. A key feature of such amodel isthat
it should allow thefirmto control hiring of new workersand firing of existing workers separately.
This will alow for the possibility of asymmetric behaviour when looking at the net change in
employment. We employ the Caballero and Hammour (1994) model to form the core of our
model structure. However, as we require a model capable of capturing a much wider range of
structural characteristicsthan Caballero and Hammour (1994) consider, we extend it in anumber
of directions and discuss the empirical importance of each of these extensions. We can aso

consider the implied effects of the predicted job reallocation for average tenure levels in the

This paper is based on our paper ‘Job reallocation: theory and workplace evidence.” Centre for Economic
Performance Discussion Paper No. 360, July 1997.



workplace.

We test the predictions of the model with respect to differences in job reallocation and
averagejobtenure acrossworkplacesusing datagenerated by the Australian Workplace Industrial
Relations Survey 1989 (AWIRS) from some 2000 workplaces. This data source provides
important information on total job movements across workplaces in a year of substantial
employment growth in Australia (the Australian Bureau of Statistics, ABS, measure of total
employment growth was 5.6% for the year), allowing for the calculation of gross job flows.
AWIRS respondents also provided information on arange of topics, resulting in arich source of
additional information used to test the predictions generated from the theoretical model.

In section 2 of the paper we consider the creative destruction models discussed above and
develop arange of hypotheseswe wish to explore empirically. Calculations of the grossjob flows
and acomparison of the size of theseflowsin the Australian labour market with respect to studies
for other countries are discussed in section 3. The predictions of the model using our calculations
of job reallocation rates and average job tenure are investigated in section 4 of the paper.

Conclusions and suggestions for further work are presented in the fifth, and final, section of the

paper.

[I. Modelling job flows
Caballero and Hammour (1994) argue that the processes of job creation and destruction are
profit maximising responses of firms facing continuously advancing technology and exogenous
changes in the demand for their output. Firms are assumed to introduce new technology by
creating a new production unit (a new job) which is abonding of a suitable worker, capital and
state-of -the-art technology. New workers are more productive and output will be accordingly
higher. Once created, the technological level of ajob is fixed, consequently a gap between the
worker’s productivity and that of new employees emerges over time. If firms do not introduce
new jobs, their production processes will eventually become outdated as the skills of the longer
tenured members of the labour force become relatively obsolete. When a recession hits, the
derived demand for the firm’ semployeesfalls. The firm can reduce the size of itslabour force by
either decreasing job creation or increasing job destruction. If it adjustsentirely vialess creation,
the incumbent employees are, at least partially, insulated from the recession. The course chosen

by the firmwill depend on the nature of the costsinvolved in creation and the necessity to smooth



this flow over time

Following Caballero and Hammour (1994), firms combine labour and capita in fixed
proportions to create a new productive unit (a new job) which they endow with the latest
technol ogy. Theexogenouscontinuoustechnological progressissuchthat theproductivity of new
unitsgrowsat apositiverate athroughout timet. Once created, however, technology isembodied
and the productive unit will produce a constant flow of output A(t,) over its lifetime, from time
period t,. At any particular point intimet, there will be adistribution f(a,t) of jobs of agesa, such
that O< a < a,(t) and a,(t) is the age of the oldest job still in existence. Aggregating across jobs
at any time provides total industry employment (of labour or capital stock in operation) N(t) =

[ " f(a,t)da and total industry output is given by

Q(t) = [m“> A(t-a)f(a,t)da. (1)

There isapositive constant attrition rate & which is exogenous. At any timet the number
of jobs that have survived for a yearsis given by
f(a,t) = f(0,t-a)exp®, O<a<a,(t). 2

Differentiating N(t) over time, and allowing for (2), provides the fundamental equation for

employment growth:
N(®) =f(0,t) - (f(a,(1).H)[1- &,()] + &N() (A)

Thefirst term in equation (A) istheflow of creation of production units, f(O,t). The second term

isthetotal flow of destruction which consistsof three parts: 1(a,(t),t) unitshavereached their

obsolescence age (a,,); changesin a,, over timeleadto - (1(a,.(1),1)a,(l)) unitsbeng destroyed;
and aN(t) units areretired due to attrition. Thefirst two components of the destruction flow can
be considered as endogenous flows. The third component aN(t) is exogenous. Normalising the
creation flow and the total destruction flow by N(t) providesthe job creation and job destruction

rates, respectively. Average tenure in the firm across all unitsat apoint intimetis:

@nda(t).df(at)
(0y1)

average tenure =
% NGY)

It will be positively affected by a, (t) and negatively by f(0,1).
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There may be a cost ¢ = ¢(f(0,t)) involved in creating ajob. (We will return to consider
some implications of creation costs later.) If we assume free entry in the industry, the firm will
equate the creation cost to the discounted value of the expected profit flow generated by the job
over itslifetime. If the operating costs of the job are set at 1, then the profits d generated at time
t by aproduction unit of age a are d(a,t) = P(t)A(t-a)-1 where P(t) isthe price of aunit of output
and 1 denotes the operating costs of a production unit. Let T(t) be the maximum life of a
production unit created at timet, with perfect foresight

a[t+T(t)] = T(t) ©)

The free entry condition at any timet is

c(f(0,1) = /“T(t)é(s—t,t)exp’(“é)(s")ds (4

wherer>0istheinterest rate (exogenoudly given). A production unit isdestroyed when its profits

reach zero. Thus, a.(t) satisfies

POA(t-a,()) = 1 ©)
A unit elastic demand function is assumed with D(t) being total spending on industry output
P()Q(t)=D(t) (6)
In steady state, the cost of creation is given by?
a, o -(+da, . -(r+da, @)
of ()-SR ___7 190
a+r+a r+a
and the creation flow is®

() (&&D (8)

expaam _ eXp* aa,

When the creation cost is constant (independent of the creation flow), a,, can be found
from (7). Thisvaluefor a,, can then beincorporated into (8) to find the creation flow given the

level of demand. These analytical solutions are not very informative, however, we can easily

2Tofind (7), solve (4) after substituting P(s)A(t-a) -1 for 8(s,t) and expanding, remembering that in steady state
T(t)=a,(t)=a, , that prices are faling at the rate &and technology between a=0 and a=a,, will have risen by
exp(&y,)-

3Substitute for Q, in equation (6) making use of equation (1) and that in steady state f(a,t) = f'(a) for all t, so f'(a)
= f'(0)exp(-a4), prices and technology are treated similarly as when solving for (7).
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substitutein valuesfor the parameters® and obtain calibrated solutions. For example, if weassume
that r=0.065, &=0.15, 8=0.028 and c=0.5, we find a,, from (7) to be 7.3 years, substituting this
valueinto (8) and assuming that D=1 provides a creation flow of 20.1% per annum.? Outside
of steady state, providing c’(f(0,t))=0, the system retains its recursive property so that if we
doublethe cost of creation to c=1, ceteris paribus, wefind a,, increasesto 11 yearsand creation
flow fallsto 15.2%. If the creation cost isallowed to vary with the creation flow ¢’ (f(0,t))>0, the
system must be solved simultaneously. Nevertheless, the path {f(0,t), a,(t), T(t), P(t), Q(t)} .,
satisfying egquations (2), (A) and (1) to (6) for al t=0, given an initid density of f(a,0), a>0, of
production units provides an equilibrium for this industry and determines the right-hand side of

equation (A) for employment change.

Caballero and Hammour (1994) go on to explore the implications of demand shocks for
their model over thelonger run (over phases of the business cycle between 1972 and 1984). They
provide empirical evidence from US data which supports an asymmetric response of job creation
and destruction to output shocks. In this paper we are more interested in the implications of the
model for employment changes across a single time period and for expected average job tenure.
In particular, we will present an empirical investigation of equation (A) above, the dynamic
equation for employment. To do this successfully, however, we need to devel op the structure of

the mode! to incorporate a number of features which may be of empirical importance.

Demand shocks and creation costs

When industry demand D(t) falls, the firm can either reduce the flow of creation of new jobsf(0,t)
or it can increase the endogenous destruction flow (by reducing the age at which redundancy
occurs, a.(t)). If thefirmfully insulatesincumbents by adjusting entirely through afall in creation,
thefirm will haveto undergo more rapid creation in future time periods to maintain acompetitive
level of productivity. If thereis no association between the costs of creation and the extent of the

creation flow, ¢ (f(0,t)) = 0, then the firm will indeed fully insulate® in the recession thereby

“By providing values for the interest rate (r), the attrition rate (d), the rate of technological growth (8 and the
creation cost ().

5The values for these parameters are set equal to the values chosen by Caballero and Hammour (1994) for
comparisons sake.

8f ¢ (f(0,t)) = 0 and the parameters are set equal to that discussed above, a shift in demand from 0.5to 1 to 2 has
no impact on the redundancy age (it remains at 7.22 years) whilst the creation flow increases from 10% to 20.1%
to 40.2%.
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temporarily saving itself the set up costs involved in creation, c. Thus the firm will lower
employment by taking on fewer new hires. Since the retirement age is not changing, the expected
job tenure of an individual remains the same, however, if the firm lowers the creation flow the

average job tenure in the workplace will rise ceteris paribus.

It isquite possible, however, that thereis a positive rel ationship between the creation rate
and the costs of creation such that ¢ (-)>0. For example, attracting new employees requires
successful matching and there may be diminishing returnsin the matching function, theremay also
limitsto the resources available for the training of suitable applicants, smilarly the availability of
capital needed to bond with labour in the new job may belimited in any time period. Consider the
case where creation costs are linear and of the form c=c,+c, f(0,t), thenin general, holding c,
constant and increasing ¢, has the effect of raising a,, whilst lowering f(0,t).” The stronger the
relationship between the size of the creation flow and the costs of creation, the smaller the
insulation effect will be. Firmswill respond by trying to smooth the creation of jobs over timeand
business cycles, and fals in demand in a recession will be accommodated via an increase in
destruction (by lowering the redundancy age) as well as lowering the creation flow®. In other
words, firms will make adjustments on both margins leading to lower employment and contrary
effects on average tenure. In the extreme, when the marginal creation cost isvery high, firmswill
set aconstant creation rate whilst accommodating the business cycle by varying redundancy age.
Empiricaly, however, we would expect and indeed we find that firms appear to operate on both

margins.

Workplace age and job reallocation

We have argued that newer jobs are more productive and less likely to be made redundant.
Anaogously, younger firms will have a greater proportion of new jobs and experience less
adjustment through destruction (Caballero and Hammour, 1994; footnote 22). It would seem,
however, that this outcome would depend on the nature of creation costs the firm is facing.
Empiricaly, a negative relationship between the age of the firm and job reallocation has been
establishedintheliterature (Davisand Haltiwanger, 1995). Caballero and Hammour add that their

"If we compare the cases where ¢,=0.4 and ¢,=0.5 with c,=0.4 and ¢,=0.95, we find vaues for a,, and f(0,t) of
7.2,20.9% and 7.9, 18.9% respectively.

8f we consider the case where ¢,=0.4 and ¢,=0.5, with other parameters remaining constant except for D, we find
D=0.5 associated with a,, = 6.8 and f(0,1)=10.5%, at D=1 a,, = 7.2 and f(0,t)=20.9% and at D=2 a, = 7.95
and f(0,t)=37.6%.
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prediction could be considered more formally by assuming that the exogenous destructive flow
due to attrition aN(t) is made a decreasing function of age, &a). We introduce the term &a for
attrition as a simple example. Solving for the steady state provides:

o (0))- 22

a

m-&_ exp—ra,;— i exp"""‘— exp—ra,;—

atr r

(7a)

and

&

f+(0)= ().

exp ™ “-exp @

It is perhaps not obvious from the above what difference this modification has made. As a
comparison, we solve (7) and (74a) for a,, assuming in both cases that r=0.065, 8=0.15, &=0.028
and c=0.5. Wefind that the obsolescence agefallsfrom 7.2 yearsto 6.7 yearsif attrition fallswith
age according to &/a. Substituting these valuesfor a,,,into (8) and (8a) respectively, and assuming
that D=1, we find creation flows accordingly fall from 20% to 15.8% in the steady state. If the
obsolescence age and the creation flow have both fallen, employment will fall. We expect,
therefore to find a negative rel ationship between workpl ace age and net employment change, the
impact on gross employment changeisnot clear.® Similarly, afall inthe creation flow will increase
average job tenure whilst afall in the redundancy age will lower average tenure: the impact on

average tenure is aso not clear.

Training

Caballero and Hammour (1994) aso briefly (inthe conclusion) consider the possibility of arange
of productivity within a cohort (perhaps reflecting differences in ability) and/or the existence of
alearning curve so that units become wiser with age. These additions are, however, somewhat
ad hoc to their model. Aghion and Howitt (1994; 489) explicitly consider the possibility of
production units steadily increasing their output throughout their lifetime if they engage in a
process of learning-by-doing. They argue that a production unit could increase its productivity
according to learning-by-doing by somerate (say at some constant proportional rate &). Interms
of the Caballero and Hammour framework, the technology of a productive unit once created is
no longer constant over itslifetime, rather, productivity will be related to the age of the unit A(t,,
a), whereA(t,,a) = A(t,)exp(&+ ,a). If theoveral growthintechnol ogy incorporatesthislearning-
by-doing effect then & &+ &awhere §,,4,4"' > 0. Thiswill impact on the steady state condition:

*We could expect this to be a sizable impact considering the multiple impacts on the destruction flow of the fall
in a,, and the substitution of &a for & in the employment equation (A).



) ex éoa,;_ex -(r+&a,, 1-ex -(r+8a,,
of (0)=-2__=B P (7h)
ara+r+a r+a
and _
-a.+a+ab
f*(0)= & ) . (8)

expéoa; _ expféa;

If we consider the case where training adds to total growth, for example =0.028 and
8=0.003 ceteris paribus, and compare our results with the standard model, (7) and (8), wefind
that the obsolescence age hasrisen (from 7.2 to 7.7 years) and the creation flow hasfallen (from
20.1to 18.96%)." If the obsolescence age has risen, destruction has fallen and net employment
will rise. A fall in the creation flow will, however, lead to afall in net employment. It is not clear
which of these effectswill dominate. Thefal in creation flow and increase in the redundancy age
will both lead to longer average job tenure, however. We will consider the relationship between

measures of the impact of training, average tenure and employment changes in section 4 below.

An dternative view of the impact of training is presented in Mortensen and Pissarides
(1995), they argue that firms can take an alternative option to destroying an unprofitable job and
creating an entirely new job. Firms can keep their otherwise obsolete worker by retraining and
combining with current capital to form anew production unit. In so doing, the firm can saveitself
the costs and uncertainties involved in the hiring process. (It may also gain by keeping the
learning-by-doing productivity bonus inherent in longer tenured employees discussed above.) It
could be argued that thisis a ssmple result that merely arises from the definition of job creation
used in the model. It is true that in both the Caballero and Hammour (1994) and Aghion and
Howitt (1994) models the possibility of combining an old worker with new technology is not
allowed for, and it would be a very simple process to incorporate this possibility within the
Caballero and Hammour framework. Indeed, the retrained worker isactually occupyinganew job
with anew capital endowment and state-of-the-art technology and his/her previous job has been
destroyed. Sincethisprocessof reall ocation occurred within thesamefirm, however, employment
levels have not changed. In the longer run, these firms can extract alarger return from an initial
hire outside of the firm: they can create further jobs at alower cost because they can retrain and
make use of their incumbent workforce. As discussed previoudy, lowering the cost of creation

will lead to a fall in the obsolescence age (lowering net employment) but an increase in job

91f we consider the case where 3,=0.025 and &=0.003, so that the total growth rate & remains at 0.028 ceteris
paribus, and compare our resultswith the standard model, (7) and (8), wefind larger effects of the same direction:
the obsolescence age rises (from 7.2 to 8.8 years) and the creation flow falls (from 20.1 to 17.9%).
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creation (raising net employment). Note, the impact of training is dightly different if it actsto
increase the productivity of the production unit (discussed above) than if it acts vialowering the
creation cost. With anincreasein productivity the redundancy agewill rise and creation flow will
fal (increasing average tenure), the opposite happenswith afal in creation costs (decreasing job
average tenure), whilst both result in offsetting effects on total employment. Wewill explore the

alternative relationships with training in the results section below.

It might seem that it would always be cheaper for afirm to retrain an incumbent worker
than to seek and train a new employee from outside. Thisis not necessarily true, for example, if
the job required skills of ageneral nature, the employer may prefer an outside candidate who has
recently finished an education programme with more current skills. Alternatively, if the job
required high levels of job-specific training (such as may occur if the firm used a capital intensive
production process) the value of asuccessful match would be more important and the firmwould
be lesswilling to part with an incumbent (we also argue that a young workforce, ceteris paribus,
will havelessjob-specific training). A third scenario may occur if the human capital component
of the job is very little, in which case the firm could again save hiring costs by keeping an
employee providing they had asimilar opening to slot themin to. We could a so expect largefirms
(with more openings at any point in time) to be more able to accommodate in this way and have
less creation costs. We consider the relationship between measures of employee skills, capital
intensity, young workforce, and workplace size for employment change and average job tenure

and investigate the importance of these issuesin section four of the paper,

Wage changes

Caballero and Hammour (1994) assume a constant consumption wage, implying that newer
workers do not receive higher wages and that workers do not have bargaining strength over
wages. Thefirst is an intuitively unappealing assumption given that al workers from the same
cohort haveequal productivity and seetheir relative productivity fall at the samerate, & compared
to newer cohorts. Indeed, both Aghion and Howitt (1994) and Mortensen and Pissarides (1995)
allow for the wages of more recent units to rise over time. Relative wage changes play an
important part in the reallocation process in the genera equilibrium models: workers are aware
that they can earn more by being hired in a new production unit, they are therefore constantly
seeking a new appointment. If firms do not raise the wages of their incumbent employees, they

will lose these members of their workforce. This means that the wages of incumbent workers
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increase even though their productivity is set at the time of creation. The increase in wages will
eat into the operating surplus causing the value of the job to depreciate at a faster rate and
decreasing the obsolescence age. Whilst Caballero and Hammour do not discuss wage increases,
their exogenous destruction rate & can encompass this effect. We can consider thisimpact in (4)
below:

c(f(0) = [7"3(s-the WS v s @)

The integrand has changed between 4 and 4' due to the introduction of the factor € which
captures the depreciation due to wage movements. Solving for the steady state provides:

(8+b)a, -(r+&a-b)a,, -(r+&-b)a,
. ex - ex 1-ex
of (0)) -2 _—=P - 228 (70)
drr+a r+a-b
and
3.+b+aD
- R )
exp(ao+ b)am — exp7 aam

If we assume that wagesincrease by 1% per annum (b=0.01) and we maintain al the assumptions
we have previously made about the remaining parameters, wefind that (compared to the standard
model as expressed in (7) and (8)) a.(t) fallsfrom 7.22 yearsto 5.9 years whilst f(0,t) risesfrom
20.1%t0 22.4%. Thesewill once again have offsetting effects on empl oyment change, anincrease
in the wage will lower the obsolescence age, increasing destruction and decreasing net
employment whilst anincreasein the creation rateincreases net employment. Both of these effects
will lead to lower levels of average job tenure. We consider the relationship between relative

wages and employment changes in section 4 below.

Bargaining strength
Workers and firms may also share the operating surplus according to their relative bargaining

strength &:
c(f(or) =4a j (s-t,t)e A Ids 4"

If workers have no bargaining strength, & = 1 and equations 4 and 4" are equivalent. As the
worker’ s bargaining strength increases, however, the period of profitable employment needsto
rise in order to justify the original expenditure on creation. As & fals from 1 to 0.75 to 0.5,

obsolescence age rises from 7.2 to 8.6 to 11 years and the creation flow falls from 20.1% to
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17.9% to 15.2%. Thisis again an offsetting effect on employment change, union bargaining
strength is positively related to arise in obsolescence age ( more employment and longer tenure)
whilst negatively related tojob creation (lessemployment but greater averagetenure). Weexplore
thisrelationship in section 4 below using two indicators of relative bargaining strength which we
believeto berelated to &: union recognition and competition in the product market (Mumford and
Dowrick, 1994). We expect that union recognition in aworkplace would lead to alower level of
a. Similarly, firms who face little competition may be less responsive to market pressures,
resulting in lower level of & We consider this relationship in the results section after first

establishing some basic features of the gross job flows data in section 3 below.

[I1. Thesizeof the grossjob flows

In this section of the paper we seek to establish some basic facts about the extent of job creation
and job destruction occurring at surviving workplacesin Australia between September 1988 and
September 1989. To establish comparability of this data with that used for other countries, the
approach used here follows that proposed by Davis and Haltiwanger (1990 and 1992)
investigating grossjob flowsin US manufacturing and is comparabl e to recent applicationsto the
UK (Konings, 1995) and to a range of European countries (Burda and Wyplosz, 1994). Asin
Davis and Haltiwanger (1992), the size of an establishment e at time t is the average of the
reported employment levels nin that establishment at time t and t-1 and is denoted by x,=(n, +
n.,)/2. The growth ratefor this establishment at timet (g,) isthe differencein employment levels
at the establishment between t and t-1 divided by x,. Thus, g,=(n, - n.;)/Xy. Using the average
employment change in the denominator binds g, to lay between -2 (a death) and +2 (a birth)™.

Weusedatagenerated by the Australian Workplacelndustrial Relations Survey (AWIRS)
which interviewed some 2000 workplaces, with more than 20 employees, across all industries
(excluding agriculture and defence), in September 1989. Respondents were asked for current
employment information in September 1989 and for retrospective employment information of
September 1988.

Figure 1 represents the weighted growth rate distribution for the 1678 workplacesin our

A more commonly used growth measure (G) isthe change in the variable over time divided by the lagged value
of thevariable, G and the measure used here (g) can be easily compared since G= 2g/(2-g). Thuswhen we consider
aworkplace growth rate of g = 0.15 this corresponds to the more standard measure of G = 0.1622, or some 16%.
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data set, wheretheweightsare theinverses of the sampling probability. Thedistributionisdlightly
asymmetric with the central peak laying just to the right of zero, aswe would expect for aperiod
of job growth. The bulk of workplaces lay close to the centre, indeed 75.8% of workplaces had
growth rateswhich lay in the interval -0.15 to 0.15 and 42.3% lay between -0.05 and 0.05. This
suggests that the vast majority of job reallocation and worker turnover is taking place in those
workplaces experiencing only moderate changes in growth rates. If we concentrate on
manufacturing, we find 36.9% lie between -0.05 and 0.05, with 70.8% lying between -0.15 and
0.15. Theresultsare similar to those established for US manufacturing by Haltiwanger and Davis
(1992) who found 29% and 63% respectively.

For thiscomparison the dataset islimited by only considering workplacesstill in existence
on the interview date and thereby ignoring births and deaths. Comparing the original ABSist of
possible participants with those selected for the survey suggests a simple death rate of 5.94%.
Unfortunately, we cannot be more specific about the distribution of these deaths acrossindustries
nor about the size of the workforces involved and so cannot calculate a weighted degth rate.
Ignoring workplacesthat have died will lead to an underestimate of job destruction, our measure
should therefore be considered as a lower bound. The data set aso provides inadequate
information about new workplaces (less than one year old) and so will underestimate births and
the true extent of job creation. It is possible, however, to make some allowancesfor births. The
most extreme alowance we can make is to include all those workplaces with a missing
observation for employment in 1988 and a positive employment level for 1989 asabirth (ie., set
the employment level for 1988 equal to zero). This assumption increases the total number of
observations by 69, from 1678 to 1747: births have increased substantially from 0.4% of all
workplacesto 4.8%. We believe that this assumption will over predict the number of birthsinthe
economy as many of these missing observationsare simply that. Nevertheless, the true grossflow
measurement will sit between the adjusted and unadjusted series. Even with the extreme
assumption, however, the percentage measure of workplaces laying in the intervals discussed
above changes very little (40.5% lay between -0.05 and 0.05 and 75.8% lay between -0.15 and
0.15). These results support our conclusion that the majority of job turnover is taking place in

surviving firms who are experiencing modest changes in their growth rates.

We can movereadily from the measures of growth ratesdiscussed aboveto consider gross

job reallocation. Following Haltiwanger and Davis (1992), the gross job creation rate at time t
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(pos) is the sum of the growth rates (or employment gains) at expanding or new workplaces
divided by sector size (and suitably weighted), and vice versa for the gross job destruction rate
(neg,). The total reallocation of jobs in the economy (gross) is the sum of job creation and the
absolute value of job destruction, whilst the net change (net) is the sum of creation and
destruction. Table 1 lists these rates for the unadjusted and adjusted series by industry and total.
The final column records the net employment change by industry for the Australian economy
according to the ABS. Thus, considering the total values (the final row on the table), the
unadjusted data suggests that there was an increase in the body of jobs due to job creation of
6.3% whilst smultaneoudly 5.2% of jobswere destroyed, thisimpliesthat 11.5% of jobs change
and that after adjusting to accommodate these changes the economy's workforce increased by
1.1%. The adjusted series provides substantially larger measures of job creation (10.1%), total
reallocation (15.2%) and net employment change (5%). The latter value sits much closer to the
ABS calculation of anet employment growth rate of 5.6% for thistime period, however, dueto

the lack of deathsin our data we believe these values to be overestimated®?.

Konings and Pissarides (1994) provide a comparison of job reallocation rates for the
manufacturing sector in arangeof different countries, they find (ignoring birthsand deaths) gross
reallocation rates of about 15% per annum in North America and 10% in the EU. Our result of
11.4% reall ocation in manufacturing (with no adjustmentsmadefor births) suggeststhat Australia
sitsin between Europe and North America, although it iscloser to theformer than thelatter. This
result is confirmed by comparing the gross redlocation rate calculated from WIRS for
manufacturing inthe UK in 1990 (without adjustment) of 9.8% (Koningsand Pissarides, 1994;5).

Weal sofind substantial variation acrossindustries using both the adjusted and unadj usted
series, with all industries showing substantial simultaneous job creation and destruction. Studies
of job reallocation outside of manufacturing are rare, however, Anderson and Meyer (1994;220)
provide reallocation rates for a range of American states by industry groupings. They also find
substantial variation in simultaneous job creation and destruction across industries. There are

somemajor definitional differencesacrossthe two studies, for example agricultureisnot included

2Wewould al'so expect measures generated from ABS datato differ from those from the AWIRS data set we used
because the latter does not consider workplaces with less the 20 employees. Our theoretical discussion suggests
that small workplaces will be associated with higher job reallocation and thus that the ABS measures would be
higher. Wewill explore the relationship between workplace size and employment change more fully in section 4
of the paper.
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inthe Australian data. The source of their data set is also very different; they use datafrom 1978
to 1984 collected from unemployment insurancerecords. Neverthel ess, considering theindustries
included in both studies, the grossjob reall ocation ranking by industry issurprisingly similar (with
construction and wholesale and retail trade all showing strong reallocation ratesin both studies).
Furthermore, manufacturing has comparatively low gross reallocation rates in both studies (7th
out of 11 industries in Australia and 6th out of 10 industries in the US).

It isalso useful to consider the extent of job reallocation relative to worker reallocation.
Our aggregate adjusted job reallocation rates (total row, Table 1) reveal that 15.2% of jobswere
either created or destroyed between the accounting periods of September 1988 to September
1989 in Australia. At aminimum, we would expect an increase in the number of workers to fill
the net 5% growth in jobs, in fact worker reallocation rates are much higher than this since
workersobviously changejobsand employment statusfor many reasons besi desjust demand from
firms. Following Davis and Haltiwanger (1992 and 1995) a measure of worker reallocation can
be constructed from the sum of (@) those people who have job tenure of 12 months or lessin
September 1989 and (b) those people unemployed in September 1989 who were employed in
September 1988, both as a proportion of employment. This measure captures those people who
have been in obvious transition in the previous 12 months. These values for worker reallocation
are (a) 27.9%, (b) 5%, and atotal of 32.9% for Australia (Davis and Haltiwanger, 1992, found
28.2%, 8.6% and 36.8% respectively for a typical year in the US between 1968 and 1987).
Dividing gross job reallocation by worker reallocation provides the proportion of worker
movements linked to changes in the employment patterns of workplaces. Thus, gross job
reallocation is associated with some 46.2% of worker reallocation in Austraia (Davis and

Haltiwanger, 1992, found a similar upper limit of 56%).

V. Explaining job reallocation and average job tenure
In this section of the paper we investigate the determination of differencesin job reallocation and
averagejobtenureacrossworkplacesin Australia. Totruly capturejob reallocationwewould like
to measure simultaneous job creation and destruction at aworkplace. We do not have these data,
instead we can measure total net employment growth at aworkplace (this capturesthe directional
effect of demand changes predicted in our earlier discussion) or the absolute change in
employment at aworkplace (this measure effectively capturesrelative changesin reall ocation) as

measures of job reallocation. In the first case, we measure the difference between job creation
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and job destruction; in the second, the sum of absolute creation and destruction. In addition, we
have a measure of the average tenure of employees at a given workplace for which our model

generates predictions.

Table 2 presents our estimation results. In columns 1 and 2, the dependent variableisthe
net employment growth rate which is defined as the change in the logarithm of employment
occurring in a workplace between September 1988 and September 1989 . We consider only
continuing workplaces over this time period. In columns 3 and 4, the dependent variable is the
absolute change in the logarithm of employment. In columns 5 and 6, the logarithm of average
tenure is the dependent variable. Estimation is by generalised least squares and coefficient
standard errors are calculated to be robust to heteroscedasticity in the equation error of an
unknown form. Each of thefirst four models explains about 10 to 12% of the variation in net and
510 7% of absolute log employment change which, although small, isrepresentative of thistype
of equation. We explain about 37% of the variationinlog average tenurewhichislarge given that
we only model the demand side of the tenure decision. Encouragingly, the coefficients al have
the signs suggested in our theoretical discussion (section 2, above) and we discuss them in turn
below.

The fundamental relationship predicted by the Caballero and Hammour (1984) model is
that anincreasein the demand for afirm’s output will lead to positive employment growth whilst
adecrease in demand of the same size will lead to astronger fall in employment. We investigate
this prediction by including two binary variables: demand up and demand down. Respondents
were asked if ‘the demand for your workplace' s main product or service is expanding, stable or
contracting’. Demand up was coded to be 1 if the response was expanding and zero otherwise,
similarly demand down was -1 for contracting and zero otherwise. Examining columns 1 and 2,
our results support the idea of asymmetry, we find significant contrary effects of demand
expectations on employment growth, wea so find that the effect of afall in demand issignificantly
larger than theimpact of ariseindemand. According to columns5 and 6, increased demand leads
to reduced average tenure (although not very significantly). Intermsof our model thisimpliesthat
a substantial amount of the employment increase is achieved by increasing the creation flow.

Downward adjustment of employment isal soimportantly generated by reducing the creation flow

BThus we are not using the bounded measure used by Haltiwanger and Davis (1992) and in our Figure 1.



17

according to our results. The three sets of estimates, taken together, suggest that employment
adjustment isachieved by both changing the creation flow and the obsol escence age (implying that
there is an increasing relationship between the creation costs and the creation flow rate): the
adjustment of the creation flow isproportionally large enough to determine changesintheaverage

tenure.

Our second major hypothesis was that workplace age would have a negative impact on
net employment growth, whichisalso supported by our results (whereworkplaceageisadiscrete
6 valued variable measured at the midpoints of each time period). The model solution in section
2 suggests that higher workplace age would be associated with reduced job creation and higher
jobdestruction, thusreducing net empl oyment growth. Theeffect on absol uteempl oyment change
depends on the relative size of these two changes. Our resultsin column 3 show that the impact
on reduced job creation isthe greater. Thisis confirmed by the positive impact of age on average
tenure in column 5. We investigate the structure of the impact of workplace age in more detail
in columns 2, 4 and 6 by using dummy variables for age bands. Relative to a medium-aged
workplace of 10-20 years (the missing category), wefind that very young (age lessthan 2 years)
workplaces experience substantially more net employment change. Thisismirrored, although less
significantly, in absolute change. Average tenure is substantially higher in workplaces over 10
years old. The effects on tenure proposed in our model are probably reinforced by institutional

features such as well-developed industrial relations procedures in older firms.

The impact of training on employment change is captured by the variable new training
(coded 1 if new training programmes have been introduced in the workplace, and O otherwise).
Discussion of the effect of training in section 2 above concernstwo alternative explanations. Both
the learning-by-doing and the reduced creation cost arguments predicted offsetting impacts of
training on employment growth. They have distinct predictions, however, for the impact on
absol ute employment change. Wefind asignificant positiveimpact on net employment, suggesting
that either the negative effect on the creation flow is outweighed by the positive impact on
obsolescence age as suggested by the learning-by-doing approach or that the positive effect on
the creation flow outwei ghsthe negativeimpact on outflows as suggested by the reduced-creation
cost argument. Firms who introduce training increase employment by 4% ceteris paribus. The
effect of training on absolute employment change is downwards according to the learning-by-

doing approach and upwards according to the reduced creation cost argument. The resultsin
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columns 3 and 4 support the |l earning-by-doing approach. The average tenure results al so support
thelearning-by-doing approach by suggesting that training increasestenure, although both results

are at modest levels of significance.

Weargueabovethat rel ative wage changewoul d have contrary effectson net employment
change. We include a measure of the relative non-managerial wage of aworkplace compared to
other workplaces in the industry (a5 valued discrete variable symmetrically coded around O, rel
wage). Thiswage measureisfound to have asignificant positive effect on workpl ace employment
growth, suggesting creation is more substantially increased than destruction. Absolute
employment change and average tenure are also significantly positively affected. The positive
effect of the relative wage on average tenure is not consistent with our model, although it clearly
iswith models explaining employee labour supply decisions (Killingsworth, 1983) and on-the-job
search activity (Mortensen, 1986).

The impact of bargaining over the firms surplus on employment change is modelled
through measures of union activity and product market competition. Union recognition (abinary
variable coded O if the workplace is not unionised and 1 if it is) and the level of competition (a
discrete 3 valued variable for none=3, few=2, or many=1 competitors) facing the workplace in
the output market were included to reflect relative bargaining strength. In the presence of union
recognition, the firm’s relative bargaining strength, &, would fall and vice versa with increased
product market competition **. We expect changesin & to have contrary impacts on employment
growth aswas discussed above. In columns 1 and 2 we find negative impacts for competition and
union recognition athough these are not very significant. This is not very surprising given
previousempirical evidencefor the UK in Blanchflower and Burgess (1996). Theimpact of these
two variables on absolute employment change is also negative, reflecting the prediction from

section 2 that both job creation and job destruction will fall as the bargaining strength of firmsis

¥“An alternative explanation for theimpact of competition is provided in Davis and Haltiwanger (1992 and 1994)
where it is argued that plants may acquire information about their efficiency level in a passive manner over a
lengthy period of production. Plants that accumulate favourable information prosper and grow, plants acquiring
unfavourableinformation may merely exist at their current size or exit. Gross job turnover can be seen asameans
of adjusting to thisinformation as the plant acquiresit. A variant on this theme involves plants actively seeking
information and attempting to affect their survival likelihood by engaging in investment. A firm who chooses
wisaly ex poste compared to its competitors will survive. Incorrect choices will lead to exit. The degree of
competition faced by the firm will therefore have a negative relationship with gross job turnover. A third group
of theories concentrates on the role that shocks can play resulting in substantial changesin the production process
and perhapsthe skill requirement of theworkforce. Less exposed firmswill havelessreallocation, factorsthat can
cushion a firm include limited competition and greater information of its efficiency levels.
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reduced. The impact on average tenure is positive and significant in the case of product market
competition, alsoin linewith the prediction of our model. | ncreased bargaining strength of unions

increases average tenure.

Weexaminewhether theintroduction of new technology per se hastheeffect of increasing
the rate of employment change. (The variable new tech is a binary variable coded 1 if new
technology has been introduced and O otherwise.) The evidence from our results is that the
introduction of new technology raises absolute employment change and, consistently, reduces

average job tenure, the latter being a more significant effect.

Our empirical model aso includes a number of additional control variables. They are
industry dummies(for the2 digitindustry definition), labour intensity (adiscrete 6 valued variable
measuring labour costsasapercentage of total costs), workplacesize (adiscrete 6 valued variable
measuring number of employees in September 1998), skill requirements (a 3 valued discrete
variable coded 1 if skill requirements have increased, -1 if decreased, and O if not changed), and
inexperience (a discrete 5 valued variable measuring the proportion of the workforce who are

under 20 years of age).

Our measure of labour intensity isan inverse measure of capital intensity. Previous studies
have found that industries with high levels of capital intensity are associated with lower levels of
job reallocation (Contini and Revelli, 1992). Our results for absolute employment change are
consistent with these observations. We find labour intensity reduces net employment change
thereby increasing average tenure. The standard results in the literature are that workplace size
is associated with lower levels of job realocation. Our results are in accordance with these
findings and significantly so. We find a negative relationship between workplace size and both
net and absol ute employment growth. Averagetenureisincreased by thereductioninthecreation
flow and the increase in the obsolescence age that the employment growth results suggest. The
skill measureisfound to have apositive impact on employment growth as we would expect from
the theory discussed above and is in accordance with findings from other studies (Davis and
Haltiwanger, 1994). Finadly, we find that a more inexperienced workforce is associated with less
net employment growth but more absol ute employment change. The second of the two resultsis
inline with the observations of Davis and Haltiwanger (1994) and others. Both skill change and

amoreinexperienced workforce reduce average tenure according to the resultsin columns 5 and
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6. Inthefirst case, thisis consistent with increased creation flow and in the second with reduced

obsolescence age. These are the dominant influences of the employment change results.

The estimation results we present can be judged on two levels. First, they provide amore
comprehensive multivariate analysis of three aspects of employment dynamics. net and gross
employment change and averagejob tenure. Second, moreimportantly, they providean empirical
implementation of the extended model discussed in section 2. The model provides predictionsfor
the determinants of all three aspects of employment dynamics. The almost complete consistency
of these predictions with the three sets of empirical results provides agood degree of support for
the key predictions of the model. The estimation results also provide a means of assessing the
importance of specific features of the model such as the determination of job creation costs. The
asymmetric impact of demand changes on net employment confirms that creation costs are a
function of the job creation rate. The impact of demand shocks on average tenure confirms, in
addition, that much adjustment takesplace on the creation flow margin providing apositivelower

bound between creation costs and the job creation rate.

V. Conclusions
Thispaper isconcerned with the determinants of job reall ocation and averagejob tenure. Analysis
of asingle panel of workplace data (AWIRS) demonstrates that simultaneous job creation and
destruction is an important feature of the Australian labour market. We present measures of job
reallocation across industries in Australia and provide comparisons of these flows with those
calculated for studies from other countries. Wefind that in ayear of strong employment growth
acrossthe country (some 5%), 5% of jobswere destroyed and 10% created. These results suggest
that the gross job flow rate in Australiais higher than that experienced in the UK but lower than
that in North America. The magjority of this job reallocation was found to be taking place in
workplacesthat are experiencing moderate growth rates, in accordance to the findings of other
international studies. If job reall ocation is considered asaproportion of total worker reallocation,
we can argue that some 46% of the worker reallocation in Australia between September 1988

and September 1989 was associated with workplace job reallocation.

In this paper, we extend two major strands in the literature: the theoretical work on job
creation and destruction; and the evidence on three aspects of employment dynamics (net and

gross employment changes and average job tenure) by implementing an extended version of the
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Caballero and Hammour (1994) model on workplace data. We present results which provide
clear evidence as to the nature of workplaces in which job reallocation is concentrated. Our
regression results support the major prediction of the model: wefind that employment growth is
asymmetrically related to expected changes in demand for the output of the workplace; falsin
demand have anegative impact which is substantially larger than the positive impact of increases
in demand on employment growth. We also find that the absolute change in employment islower
for workplaces that are larger, older, more capital intensive or operating in a less competitive
environment. Changesin skill requirements and rel ative wages are found to have apositive effect
on job reall ocation. Wefound theimpacts on average tenure (except in the case of rel ative wages)
are as expected from the model and from these changes in employment. Whilst some of the
individual coefficients are only modestly significant, overal there is a substantial degree of
agreement between the predictions of the model and our empirical results. Indeed, given our
concentration solely on the firms demand for employees, the success of our empirical explanation
for average job tenure is surprising. We know that changes in the firms demands for employees
captures lessthan half of the total worker flowsfor Australia, we might expect to only be ableto
explain tenureto asimilar degree as our other measures of employment dynamics. Our finding of
a positive relationship between tenure and relative wages clearly suggests that the individual
labour supply decisions of employees also need to be addressed within this framework.

Thereisalimit to theamount of heterogeneity in workplacejob reall ocation which partial
equilibrium can be expected to explain. There is a another avenue for future studies to improve
upon thiswork by further considering the causes of thisheterogeneity. In particular, thereismuch
scope to consider workforce heterogeneity and, for example, the possibility of self selection by

low productivity employees for high turnover workpl aces.
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Table1l. Grossjob flows, 1988-89.
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no adjustment with max adjustment ABS
industry pos neg gross net pos neg gross net net
mining 121 -19 140 10.2 136 -19 155 117 101
manufact 6.3 -51 114 12 79 -50 130 29 2.7
elec, gas
& water 23 53 76 -29 23 53 76 -29 -0.4
construct 93 -66 157 27 115 -64 179 52 12.7
wholesale &
retal trade 7.1 -7.8 149 -0.7 11.3 -76 189 37 6.7
transport &
storage 120 -39 159 81 140 -39 179 102 7.2
communic 44 -24 68 20 6.7 -24 91 43 3.6
finance &
business 78 -59 137 138 127 -58 185 6.9 8.3
public
admin 3.7 -44 8.1 -0.7 1.7 -43 120 34 0.4
community
service 47 -29 75 18 111 -28 139 84 3.6
rec & pers
services 6.5 -120 185 -55 122 -116 238 05 4.5
total 63 -52 115 11 101 -51 152 50 5.6
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Table2. Employment dynamics, 1988-89.

log employment

change net absolute log ave tenure
) @) ©) (4) ©) (6)
constant 0.09 0.04 0.07 0.08 161 1.71
(1.59) (0.61) (1.51) (1.53) (11.54)”" (12.41)"
demand up 0.039 0.040 -0.01 -0.01 -0.06 -0.04
(207" (2.09)" (0.73) (0.71) (1.44) (2.09)
demand down -0.055 -0.063 0.01 0.002 0.04 0.05
(1.98)" (2.25)" (0.49) (0.10) (0.71) (0.88)
age -0.001 -0.001 0.005
(1.50) (1.36) (5.06)"
age <2 0.24 0.13 -0.0003
(1.99)” (1.15) (0.002)
age 2-5 0.03 -0.04 -0.26
(0.08) (1.58) (3.13)"
age 5-10 0.07 0.01 -0.16
(2.40)" (0.51) (2.70)"
age 20-50 0.02 -0.03 0.11
(1.05) (1.75)° (2.38)"
age >50 0.01 -0.01 0.18
(0.56) (0.50) (3.34)"
new train 0.04 0.04 -0.01 -0.01 0.05 0.05
(2.28)" (2.30)" (0.44) (0.43) : (1.29) (1.43)
rel wage 0.02 0.02 0.02 0.02 0.04 0.05
(1.87)° (2.06)" (1.88)° (2.11)" (1.98)" (2.09)”
union recognition -0.03 -0.03 -0.02 -0.03 0.02 0.003
(0.94) (0.97) (0.75) (0.88) (0.39) (0.06)
competition -0.01 -0.01 -0.01 -0.01 0.08 0.07
(0.43) (0.38) (0.44) (0.35) (2.21)" (2.02)"
tech introd. -0.003 0.002 0.02 0.02 -0.06 -0.07
(0.19) (0.09) (1.13) (1.22) (1.66)° (1.92)
[abour intensity -0.01 -0.04 0.10 0.08 0.06 0.07
(0.23) (2.02) (2.35)" (2.09)” (0.68) (0.69)
size -0.02 -0.02 -0.01 -0.01 0.05 0.05
(3.12" (295" (1.24) (0.96) (3.39)" (3.51)"
skill 0.03 0.03 0.004 0.003 -0.03 -0.03
(2.03)"  (1.90) (0.36) (0.23) (0.91) (0.91)
inexperience -0.28 -0.26 0.09 0.10 -0.39 -0.41
(4100 (3.93)" (1.73) (1.79) (4.16)" (4.46)"
Adj R? 0.1001  0.1238 0.0530 0.0679 0.3607 0.3712
No. obs 613 615 613 615 604 605

Estimation method: GLS. Industry dummiesincluded. Heteroscedasticity robust absolute t-valuesin parentheses.
" denotes significance at the 95% level; * 90% level.




Figure 1. Workplace growth rates.
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Table 20ld. Employment dynamics, 1988-89.
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employment
change (%) net absolute ave tenure
€Y (2 ©) (4) )
constant 0.88 10.11 10.66 11.65 6.19
(2.06)" (0.20)" (0.20)" (0.19)” (0.02)"
demand up 4.41 4.46 0.04 0.58 -0.28
(0.07)" (0.07)" (0.06)” (0.06)” (0.005)"
demand down -5.02 -4.96 -0.09 -0.18 0.23
(0.07)" (0.07)" (0.06) (0.06)” (0.008)"
tech introd. 0.41 1.90 -0.35
(0.06)” (0.05)" (0.005)"
age -0.12 -0.12 -0.13 -0.12 0.03
(0.002)" (0.002)" (0.002)" (0.002)" (0.0001)"
new train 553 553 1.47 1.47 0.31
(0.07)" (0.07)" (0.07)" (0.07)" (0.005)"
rel wage 1.92 1.94 1.68 1.79 0.21
(0.03)" (0.03)" (0.03)" (0.03)" (0.003)"
union recognition -10.28 -10.31 -8.63 -8.78 0.23
(0.21)" (0.21)" (0.21)" (0.20)" (0.007)"
competition -0.80 -0.81 -0.79 -0.89 0.45
(0.05" (0.05)" (0.04)” (0.04)” (0.005)"
labour intensity 7.15 7.10 15.88 15.63 0.42
(0.23)" (0.23)" (0.22)" (0.22)" (0.01)”
size/100 -0.67 -0.66 -0.16 -0.11 0.08
(0.004)" (0.004)" (0.004)" (0.003)" (0.0006)"
skill 3.47 3.50 1.20 1.33 -0.29
(0.05)" (0.05)" (0.05)" (0.05)" (0.004)"
inexperience -29.49 -29.51 6.26 5.45 -0.181
0.17" (0.17)" (0.15)" (0.15)" (0.01)"
Adj R? 0.054 0.056 0.03 0.03 0.31
No. obs 613 613 613 613 604

Estimation method: GLS. Industry dummies included. Heteroscedasticity robust standard errors in parentheses.

" denotes significance at the 95% level; * 90% level.
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