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PREFACE

This technicd note has been produced under an ILO project (INS99/007) entitled
Assistance for making Economic Recovery Employment-Friendly. The project is
funded by the ILO and caried out within the cross-sectord framework of the United
Nations Support Facility for Indonesian Recovery (UNSFIR).

The authors, Dr. lyanatul Idam and Mr. Suahesl Nazara, are respectively Labour
Market and Employment Specidist on the above ILO project and saff member a the
Department of Economics, University of Indonesia*

The study basicdly draws the following mgor condusions:

a) The notion of employment eadicity, despite its critics represents a convenient
way of summaisng the employment intengty of economic growth. It is in the
goirit of socdled Okun's Law in indudridised countries that has been hdpful in
identifying growth thresholds at which employment creation becomes sgnificant.

b) Thee is however, no dealy aticulated officdd podtion in Indonesa on ether
the data sources or the methodology that ought to be used for edimaing
employment eadticity.

c) The edimaes of employment eadicity can be derived reaedily from province-leve
employment/GDP data for the 1997-1996 period using both econometric and non
econometric methods. The edimates vary from a low of 0.49 (non-econometric
method) to ahigh of 0.66 (OLS method).

d) Given the range of dadicty edimaes the growth thresholds & which
employment cregtion reaches the point of absorbing new entrants to the labour
force (gpproximatdy 2 million jobs annualy) varies between 3.47 per cent to 4.68
per cent.

It is hoped tha this technicd note will hep the Government of Indonesa — through
the Minigry of Manpower - to sysemdicdly engage with the professond
community to reech a consensus on the most gppropriate method of estimating — and
interpreting - employment dadticity. Such an gpproach will encble the government to
seek improvements in its methodology from professond peers and a the same time
endble it to gan legitimacy from the broader community on the disseminaion of
labour market gatistics.

Iftikhar Ahmed
Director
ILO Jakarta Office

September 2000

! Mr. Nazarais currently on leave for his PhD studies at the Universty of 1llinois, UrbanaChampaign.
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1. Introduction

One indicator widdy used for andysng the operaion of the labour market is
employment eadticity. The later messures the percentage changes in employment
induced by changes in GDP. Hence, the dadticity of employment seeks to cgpture the
regoonsveness of the labour market to changes in macroeconomic conditions (as
represented by GDP growth).

The concept gppears to be popular in policy-making drdes in Indonesa For
example, a widdly cited datidtic is that every one per cent growth in QP leads to the
cregtion of 400,000 jobs This led a recent ILO Misson to Indonesa to conclude that
the economy would have to grow & 5 per cent to absorb new entrants to the labour
force (ILO, 1999), but even such a growth rate would not be able to cope with the
backlog of the unemployed and underemployed.

Although reaively essy to compute, the use of the notion of employment
dadicity, both for labour market andyds and policymeking purposes is vulnerable
to a number of methodologicd complexities. This technical note suggests that while
these complexities canot be fully reconcled, there is condderable scope for
improvement in the way in which employment dadticity is computed, interpreted and
dissaminated in policy-making circles.

There are saverd ways of esimating employment eadticity — ranging from the
smples to the rdaively complex. The Indonesan government — through the Ministry
of Manpower — has not publicised the way in which it arives a the esimates.
Informd discussons held with the Ministry of Manpower suggeﬂ that officids appear
to display a predilection to opt for the smplet method.© Unfortunatdy, smplicity
does not ddiver rdigbility. The andyss offered here shows that the aggregate
employment dadticity is sandtive to the method of messurement as wel as the time
period over which the measurement is carried out. A key implication of these findings
is that the Minidry of Manpower ought to acknowledge these complications openly
and engage sydematicdly with the professond community to reech a consensus on
the most appropriate method of edimating — and interpreting - employment dadticity.
The Minigry can seek ingpiration from the fact that & least one government agency —
the Centrd Boad of Satigics (BPS) — now engages in a frank, open public
discusson on how povety is measured. Such openness has dlowed BPS to seek
improvements in its methodology from professond peers and has effectivey enabled
the organisation to defuse criticism stemming from past practices of secrecy.’

This technicad note is organised as follows. Section two offers a brief, but
aitica, introduction to the notion of employment dadiicity. Section three elaborates
the different methods of esimating employment eadticity. These methods indude (9)
the descriptive gpproach usng aggregate data;  (b) Ordinay Least Square (OLS)

2 Based On a meeting with officils of Barenbang, Depnaker (Ministry of Manpower), Jakarta, 15
March 2000.

A good example is a recent seminar hosted jointly by the BPS and the World Bank entitled ‘Poverty
measurement in Indonesia, 1999'. It was hdd in Jakarta (Presdent Hotel) on May 16, 2000. Prior to
that event, BPS daff participated extensvely in a series of seminars hosted by BAPPENAS (the
Nationd Devedopment Planning Agency). Large numbers of dsakeholders were present in  those
sminas.



regresson usng pooled provincelevd data with a ‘minimdisd’  specificaion;  (0)
GLS ‘random effect’ regresson usng pooled province-levd data which only account
for sectord GDP, (d) GLS ‘random effect’ regresson using pooled provincelevd
data where the independent varidbles indude both nation-wide GDP and sectord
GDP. An dlowance is ds0 made to teke account of the diginct economic Sructures
of Jwa and the Outer Idands. This is done by incorporaing dummy variables to
represent the broad regiond economies within Indonesa Section four presents the
key findings based on the above methods Section five briefly discusses the estimation
of employment dadticity within the manufecturing sector using the indudrid survey
daa Fndly Settion dx makes recommendations based on a compaison of the
different methods.

2. The concept of employment elasticity: a critical
discussion

There are a number of criticiams that one can make agang the notion of
employment dadticity. Fire, there is the issue of the twoway rdationship between
employment and output. From the perspective of an economy-wide production
function, the use of ladbour and complementary factors of production generates
nationa output or GDP. Hence, the faster the growth of labour, ceteris paribus, the
faster the growth of output. Hence, the notion of employment eadticity focuses only
on the demand sde of the rdaionship (with GDP acting as a representation for
aggregate demand) and ignores the supply sde (the output-cregting effect of labour
utilisation).

Second, even if it is vdid to focus primaily, or only, on the demand dde of
the employment-GDP rdaionship, the nation of employment dadticity is vdid for a
given dae of technology and knowledge As technology changes and knowledge
about ‘best-practice production processes change, it can make a given percentage
gowth of GDP more or less employment intendve Furthermore, the notion of
employment dadiicity is ‘endogenous to the policy regime A given policy regime
could be more or less conducive to the growth of employment. For example, exiging
policy initiatives could encourage labour-usng technology or they could impat a
cgpitd bias in production processes The dear implication is that the dadicity of
employment is not redly an ‘exogenous vaidble. It caries the complex imprint of
the ‘naturd forces of the market economy as wel as the historical configuraions of
exiging policies. Disentangling the two effects can be a complex task.

The third complexity in the measurement of employment dadticity is specific
to the Indonesan case It is agued that the impact of GDP on employment is not
symmericd. Implicit within the indicaor (of employment dadicity) is the
assumption tha economic  growth  will promote  employmet  while  economic
contraction will result in unemployment. In Indonesia, the argument goes, the latter is
not necessrily the case because of the socdled ‘unemployment as luxury’
hypothess In the absence of ay comprenensve unemployment benefits
unemployment during an economic contrection in Indonesa becomes a luxury that
only those with adequate nortlabour income can afford. As the 1997 criss has shown,
people respond to a mgor recesson by redlocaing their labour sarvices to the
agriculturd  sector and  the informd  sector rather than remaning  ‘openly



unemployed’. This means that in an economic downturn the use of any employment
dadicity coefficient will overgate the impact on unemployment.

An economy-wide employment dadidty is dso unable to diginguish between
the impact on employment of changes in sectord GDP and totd GDP. This point is
not trivid. Congder, for example, the case of the agriculturd sector. In any growing
economy  experiencing  dructurd  change, workers will  shift out of the agriculturd
sector to manufecturing and services, while a the same time demand will be crested
for jobs through the expanson of the agriculturd sector itsdf. Thus it will be
necessxy to disantangle two effects a direct effect on job cregtion working through
the channd of sectord GDP, an indirect ‘subditution’ effect (the movement of people
between sectors) as the economy as a whole expands (as reflected in the growth of
overdl GDP). Any edimation procedure should thus be able to identify the net effect
of economic growth on sectord employment.

How should one react to the prevaling critidsms of the concept of
employment eadticity? It is possble to adopt a nihiligic stance and suggest that the
concept is 0 vulnerable to vaious methodological complexities thet it is not worth
pursuing as a tool tha can asss policymakers. This paper eschews such nihilism.
There are two reasons for this Frd, the exisence of a reatively sable employment-
GDP rdaionship — the so-cdled Okun’s Law — in indudtridised countries has been
found to be ussful in identifying growth thresholds a which employment creetion
becomes significant (Kelly, 2000: 23).* Second, it is possble to respond to some of
the percaved methodologica problems in a manner that will enhance the capability of
the Indonesan government to use the notion of employment dadticity credtivdy for

policy-meking — or at least monitoring - purposes.

To dat with, some of the usud criticiams directed agangt the concept of
employment eadicity essentidly recognise the fact tha one ought to distinguish
between a movement dong a given employment-GDP curve and a shift of the curve.
Thus, a any one point, the estimated employment dadticity will measure the dope of
the curve. However, the dope and intercept of the curve will dso change depending
upon the behaviour of the ‘shift parametes In this case, the parameters are
represented by such dynamic factors as changes in technology, new knowledge about
work practices and production processes and changes in policy regimes. Given that
such shift parameters cannot be readily captured and fed into the computation of the
dadicity of employment, it is necessxy to update the edimates on a regular bass
Such a procedure will dso dert the government to any sgnificant changes in the
employment cregting potential of the economy and the need for policy action to the
extent that such action is deemed desrable and feasble. This procedure is illustrated
in this paper by using different time periods for estimating employment eadticity.

* See dso Paddino and Vivardli (1997) for a detalled study of the relationship between employment
and GDP growth in the G-7countries usng data between 1960 and 1994. While admitting the
‘...posshility of a breskdown of a growth/employment link in the past severa years (199394 to
1996)', the authors note that there is ‘...no historica tendency for a weaker employment response to
growth. On the contrary, the opposite trend emerges for most of the G-7 countries (Paddino and
Vivardli, 1997: 211).



As fa as disentangling the effects of sectord GDP and totd GDP on
employment is concerned, this paper tackles the issue directly by generating estimates
that are sendtive to this didinction. In addition, the paper suggests the use of a
vaidy of methods and the utilisation of different data sources to compute the rdevant
numbers. This in turn ends up as a sengtivity andyss of the robusness of the
edimation procedures.

3. Methodology and data sources

The discusson will proceed on the premise that one is deding with the
edimation of an economy-wide employment dadicity. This premise will be
subsequently relaxed. The rdevant formulais

e:DL/L o)
DY/Y

where L dands for employment while Y denotes GDP for the economy as a whole.
The numerator can be interpreted as the percent change of employment, while the
denomingtor refers to the percent change of income, thet is, the growth rate of GDP.
The dadticity O is thus interpreted as the per cent change of employment for every
one per cent change of GDP.

As it dands, the dadticity formula seems very smple and easy to goply. If one
has employment and GDP daa for two periods, then edimating the employment
eadticity becomes a ‘back-of-the-envelope’ exercise. 1t should be noted further thet
with eguation (1) one can only meesure the arc eladticity, meaning that the dadticity
computed is between two different points in time, rather than point dadticity. It
gopears that it is this smple — or descriptive method - that has been used by the
Minigry of Manpower to esimate employment eadicity and aso used by the ILO
Employment Misson to Indonesia that was conducted in April last year (ILO, 1999).

An dternaive edimation method involves a double-log linear equation
relating employment and GDP. The basic form of the equetion is asfollows

InL=b, +b,InY @

Variables L and Y ae defined as before, and In stands for the naturd logarithm of the
rlevant variable. Here, the regresson coefficient b, serves as the employment
eadticity. In other words,

_dinL _dL/L
Y diny dy/y

©



Thus b, is the andogue to the above Smple dadticity 0. This form of estimation
generates point eadicity, that is, an dadicity that measures the percentage change in
the numbers employed if GDP changes infinitesmdly close to zero.

An advantage with this second method of edtimetion, thet is the regresson
technique, is thet it dlows one to control the ‘beta coefficients with other variables
Toillugrate the point, consder the generd form of the above equetion (2):

InL=f(nY,2) @

where Z can be dl other vaiables tha affect the employment-GDP rdaionship, that
is they are ‘shift parameters. In equation (2), the varidble Z is assumed to be non-
exigent.

What could be subsumed under Z? Theordicdly spesking, it could be any
vaigble that could conceivably affect the employment varigble. In practice, there are
sverd posshiliies A sat of dummy variables is one posshility. One may expect tha
svad regions within Indonesia, such as Java, may have different dadticity from the
rex of the region, because regiond economies within Indonesa may have aufficiently
different economic dSructures For example, Java is more urbanised and indudridised
than the Outer Idands. One may dso indude dummies for time periods or other
contextua variables that were discussed in section 2. Unfortunatdly, it is not easy to
gengate policyrdevant varigbles or proxies for changes in technology. More
importantly, the edimation of eguaion 4 in an Indonedan context redly requires the
ue of province-levd data for which the use of proxies for policyrdevant variabdles
that could affect employment is even more difficult. Hence, the subsequent estimates
that incorporate the Z variable focus on regiond dummies.

When one consders employment dadticity a the sectord leve, then the
equation (4) becomes

InL, = f(nY,,z) ©

This means that sectord GDP (Vi) and other variables affect employment in sector-i.
Within the sectord framework, it is possble to intepret the Z vaidile as
incorporating the effect of totd GDP (Y) on sectord employment. Thus changes in
employment will be related to changesin both Yiand Y.

Having provided a brief sketch of the diffeeent ways of specifying
employment eadicity, some comments are necessty on data sources. Labour force
data are obtainable from the publications of the Centra Board of Satigtics (BPS). The
source of the data is the annud labour force survey (or SAKERNAS) with the
folowing exceptions years ending with zero (decedd obsarvaions) are based on
population censuses and years ending with five are from the intercensd population
surveys. The gandard definition of employment in an Indonesan context is defined as
people aged 15 years and above who worked during the previous week of the survey
period.”> However, when deding with industrid origin dassification, this daa is not

® Before 1998 the BPS used the age of 10 as the benchmark. In 1998, BPS changed the benchmark to
the age of 15.



reedily avalable The readily avaldble data is the one usng 10 years of age as the
benchmark.

The period covered in this technica note is between 1977 to 1996.° The criss
years (1997-1999) have been ddiberady omitted in order to avoid confounding
influences of the extreme turbulence that characterised the Indonesian economy
during that period. Severd years, however, ae missng. They ae 1979, 1981, 1983
and 1984 where no survey or censuses were conducted. Furthermore, in 1986, 1987
and 1988, the BPS changed the nine-sector classfication to five-sector categorisation.
Therefore, in carying out the etimaions the folowing adjusments are done
‘savice  covers trangportation, financid and public service sectors and  ‘other’
comprises mining and quarrying, dledtricity, gas and water supply, and construction.’

The data on the gross domedtic regiond product (GDRP) are dso avalable
from the BPS. For this study, dl the GDP data are dl converted to the 1993 condant
price.

4. Results

This section will present results of various dterndive methods in edimating
the dasticity of employment. Fird, the sandard formula that enables the estimation of
arc eladticity will be employed. This will be folowed by the presentation of results
based on econometric estimates.

4.1. The‘descriptive’ method of computing ar ¢ elasticity of employment

The anud employment dadicities for each of five mgor sectors usng
equaion (1) ae shown Fgure 1. It can be seen from Fgure 1 bdow that the
employment dadticity fluctuates a great ded. Some sectors even experience negeive
dadicity.

® The 1977 data should be used cautioudy as the survey conducted at that year is not representative for
dl Indonesan aress. In severa provinces, especidly in eastern pat of Indonesa the data is only
collected for the capita city of the province.

" The authors acknow! edge that the adjustments are arbitrary, but aternative adjussments will be

equally arbitrary.



Figurel
Employment easticity of major sectors using descriptive method, 1978-1996
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Note ‘Other’ sector isexcluded as it shows too greet a variation.

Clearly, the aove trend of employment dadticity will be had to use for
policy formulaions or even for monitoring purposes. All  sectors show  great
fluctuations from year to year. Hence, it is difficult to andyse the sectord
compogtion of the employment dadicity. The ‘other’ sector is not depicted here as
the fluctuations are too wide. This is possbly due to the fact that the sector represents
a pool of highly differentisted ectiviies. As mentioned earlier, ‘other’ comprise
mining and quarrying, dectricity, gas and water supply, and congtruction sectors.

4.2. Econometric estimates of employment elasticity: resultsbased on OLS

A different method of producing a more dtable sries of sectord employment
dadicity will be daborated bdow. The method involves an edimation of equation
(2), one for each year and each sector. The regression will be fitted using provincid
daa Hence each regresson will condst of 26 crosssectiond obsarvations. The OLS
method is employed to edimae the coefficents In other words, we are edtimaing
coefficients b, from the equation InL; = b, +b;InY, where L is employmet and Y

is GDP, and subscript i denotes region. Results are shown in Figure 2 below.
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Figure 2
Employment easticity of major sector usng OL Sregression, 1977-1996
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One advantege with this method is that the 1977 employment dadicity can
dill be edimated. This is diffeeent from the previous method where the 1978
obsavations ae used to edimae the 1977 employment dadicity. An important
difference from the previous method is that the edimates turn out to be much more
dable It is now possble to infer that the overdl employment dadicity for Indonesa
during the 1977-1996 period is around 0.6 to 0.7 as this has been gstable since the end
of 1970s

Agriculture seems to be a sector that has an employment dadticity in excess of
unity for the whole period of andyds In other words, one per cent growth in
agriculturd GDP leads to more than one per cent growth in employment in the sector.
In the late 1970s, there seemed to be a sgnificant decline of the eadticity followed by
a shap increase in 1982. During the second hdf of 1980s, the dadticity seemed to be
dable. In the early 1990s, it tended to dedine reeching a trough in 1994 when the
dadicity was bdow one. In 1995 and 1996, the dadicity was on the upswing again.
On the other hand, the employment eadicity in the trade sector seems to be in
condant dedine during the period of andyds This could be relaed to the fact that
this sector is the home of the bulk of the informa sector. Performing ‘the employer of
last resort’, the sector receives workers that cannot be absorbed by the forma sector.
In this sense, it is understandable that the growing number of workers in this sector
(combined with a fixed capitd stock) is the cause of dedining employment dadticity.
The same argument gpplies to the sarvice sector, especidly since 1992, Teking aside
the year 1977, the indusry sector showed rddivey dable employment dadticity for
the whole period. However, a doser ingection suggests that the employment
eadticity was on an upswing pattern before 1990 and on adedining trend after thet.

11



Table 1 bdow presents a comparison of the two methods — that is the
descriptive method that leads to the edimaion of arc easticity and the OLS method
that generates the ‘beta coefficients. As can be seen the two differ a great dedl.
Smilaities ae appaent only for the industry and ‘other’ sectors while the
agriculturd  sector  differs  condderably. In edimaing the average, the dandard
deviation is shown in parentheses. The table shows that sectord averages obtained by
the OLS regressons have lower dandard of deviation, and hence higher rdigality,
compared to those obtained by the smple formula

The right pand of Table 1 presents the anud overdl employment dadticity
for the 1977-1996 period. Again, it can be seen that the OLS regresson gives a more
dable saries rather than the descriptive method. Usng the later, the annud
employment  dadicity fluctuates greailly with some years indicating negaive
megnitudes. Furthermore, the economy-wide employment eadicity obtaned by the
OLS regresson method is dgnificantly higher compared with the descriptive method
(0.66 vs 0.49).

Tablel.
The sectoral and annual aver age employment eagticity, 1977-1996

Sectoral average Economy-wide annual average
Sectors Descriptive OLS Descriptive OLS
method: Regression method: Regression
arc elagicity a c eagticity
Agriculture  [0.19 (1.23) 105 (0.07) 1977 -- 0.66
Industry 051 (0.85) 0.60 (0.06) 1978 0.58 0.59
Trade 048 (0.89) 0.92 (0.09) 1980 -0.04 0.64
Sarvices 041 (1.07) 0.98 (0.05) 1982 0.86 0.65
Other 058 (1005 046 (0.06) 1985 0.33 0.66
All sectors  [0.49 (049) 0.66 (0.02) 1986 1.67 0.65
1987 0.52 0.65
19838 0.54 0.67
1989 0.17 0.66
1990 0.42 0.67
1991 0.11 0.67
1992 1.05 0.70
1993 0.07 0.67
1994 0.48 0.68
1995 -0.29 0.68
1996 0.83 0.67
All year 0.48 0.66
Source: Appendix 1 and 2.

Note Standard of deviation in parentheses.

From a policy perspective, the above result has important implications. Humen
resource planning — which rdies on employment dadticities - is typicdly caried out

12



within a medium and long-term framework, rather then within short-term horizons
Accordingly, the voldile naure of employment dadicity as depicted in Fgure 1
would meke it difficult for such a planing exercise to be caried out. Not only is it
difficult to see trends, but is dso had to evduae the effects of past policies.
Therefore, in reaion to planning purposes, the regresson technique appears to be
more gppropriate than the formula based on the descriptive gpproach.

4.3. Pooling time-series and cr oss-section data

Satidicdly spesking, a more efficent esimae is obtainable when one pools
the cross section and time series data together. The additiond efficiency comes from
larger number of obsarvaions avalable for the estimation process The larger number
of obsarvations dso mekes it possble to introduce other relevant variables into the
modd pecification, for example as shown in eguation (4). Also, it reduces the
possihility of correlations anong independent variables.

The random effect modd is used to obtan efficdent edimates of the
employment dadticity as OLS is no longer an acceptable esimator when pooled data
is used. The random effect is a GLS method essentidly teking into account the
exigence of three sources of erors in the regresson equaion. They ae the time-
related error, cross-section-related error, and ‘white noise’ 2

Regresson specifications used in this sub-section would be a linear form of
equation (4). Appendix 3 presents the complete regresson results of this specification
with atempts to differentiate Java and off-Java regions. Three different time periods
are used: the first uses dl exiding years, the second uses 1985 as the sarting year, and
the third uses 1990 as the starting year. For eaech of the data set, two models are used.
Modd 1 is the smples modd only containing the log of GDP on the right hand Sde
of the eguation. In other words, it is InL=Db,+b,InY where L is employment and Y

is GDP. Accordingly, the coefficient of the log of GDP is the employment dadticity.
Modd 2 adds a dummy variable for Java region. The dummy enters the modd as one
dfecting the intercept and dso as an interacting vaiable In so doing, not only the
intercept but dso the gradient (or the dope) varies between Java and off-Java regions.
Themodd takesthe form of

InL=b,+b,INY +d,D +d,(D*InY)

where D is a dummy varigble taking a vadue of 1 for Java provinces and O dsewhere.
Therefore,

Equation for off-Javaregionis INnL=by, +b;InY
Equation for Javaregionis. InL=(b, +d,)+ (b, +d,)InY.

& For more atechnical exposition about the random-effect GLS estimator, see Greene (1999).
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It follows thet the employment dadticity for off-Java region is b,, and that for

Java region is (b, +d,). Excerpts from Appendix 3 ae shown in Table 2 beow. In
the table the employment dadicity (the coefficent for the logarithm of income, i.e,
b,) is shown together with the coefficient that would change the dadticity for Java
region, thet is, d, .

Regresson  edimaes reported in Table 2 seem  ddidicdly plausble
Likewise, the employment dadticity obtained by adding the dummy varidble for Java
is dso datidicdly sgnificant. The exception is only that for the agricultural sector
using 1990-1996 data set, which at face va ue appears unreasonable.

The codfident of determingtion is dso & a reasonable levd for dl
regressons. The lowest is gpparent for the ‘other’ sector. This is to be expected, as the
‘other’ sector is badcdly a pool of highly differentisted activites As mentioned
edalier, the ‘other’ sector comprises mining and quarrying, eectricity, gas and water
supply, and condruction sectors. With the induson of the dummy variable, however,
the coefficient of determination for this sector increases to above 50 per cent. The rest
of the sectors show relatively more convincing coefficients of determingtion. For the
sarvice sector, the modd can even explan as high as 85 per cent of vaiations in the
dependent varigble.

The Java efect is only pogtive for the agricultura sector, while dl other
sectors show negative effects. Pogtive effects are aso gpparent for the ‘other’ sector,
but they are datidicaly inggnificant. That means that in terms of employment, any
additiond growth of GDP would generate greater labour absorption if the income-
generding activities occurred outsde Java

14



Table2.
Employment eadticity usng pooled provincial time-series data and regional
‘dummies

Data sets
1977-96 1985-96 1990-96
Model 1| Model | Model 1 | Model 2 | Model 1 | Model 2
2
AGRICULTURE
Employment 0.83+* 0.78** | 0.35** 0.32%* 0.36** 011
elasticity
Plus dummy Java 0.22 0.29** 0.86**
INDUSTRY
Employment 0.54** 04 | 0.65+* 0.64** 0.70** 0.65+*
elasticity
Plus dummy Java -0.09 -0.12 -0.15
TRADE
Employment 0.78** 082* | 0.78** 0.83** 0.87+* 0.94**
elasticity
Plusdummy Java -0.34%* -0.40** -046**
SERVICES
Employment 072** [ 074 |081* [082** [085* |[085**
elasticity
Plus dummy Java -0.23 -0.23** -0.26**
OTHER
Employment 0.66** 060** | 0.18** 0.12+* 0.73** 0.65**
elasticity
Plusdummy Java 0.06 0.24 -0.12
ALL SECTORS
Employment 0.57* 060** | 041** 044** 0.35+* 0.38**
elasticity
Plusdummy Java -0.24** -0.17+* -0.18**
Source: Appendix 3
Note ** dgnificant a& 5% * ggnificant at 10%
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Table 3 uses the dadticities reported in Tables 1 and 2 to illudrate the impact on the
number of jobs created per 1 per cent change in sectord GDP. As can be seen, there
ae subdantid differences in the projected number of jobs crested by sector,
depending on the vaues used for corresponding dadticities. For example, in the case
of agriculture, usng the dadicity parameter derived from the descriptive method
yieds agpproximatdy 74 thousand jobs crested (per 1 per cent change in agriculturd
GDP), while 411 thousand jobs are created if the dadlicity parameter derived from the
OLS methad is used. These are conspicuous differences that policy mekers smply
cannot ignore. In other words, it is important to agree on what the gppropriate method
of cdculaing the employment dadicity ought to be given tha the implications for
projecting employment growth are o dramétic.

Table3
Number of additional jobs created with a 1% increasein sectoral GDP
(in thousand)

Descriptive Averageof OLS Pooling data sets

Method I egressions (GL Srandom effect method)
Without Without regional Without With regional
regional dummy regional dummy
dummy dummy

Agriculture 7437 411.02 324.90 305.33

Agriculture - - -- 194.16

Java

Industry 5059 5051 5356 5356

Industry Java -- - -- RR

Trade 8057 154.43 13093 137.65

TradeJava - -- -- 8752

Services 7012 167.61 12314 126.56

ServicesJava - - -- 56.35

Other 2517 1996 2864 2604

Other Java - -- -- 1747

All sectors 427.73 576.13 49757 523.75

All sectors - -- -- 18594

Java

Note Thistable rdies on dadticities reported in Tables 1 and 2
The projections are based on 1998 employment levels.

As a means of conduding this section, it would be usgful to illudrate the
netiond growth rate required to absorb the inflow of new entrants to the workforce
(approximatdy two million per year bassd on recent edimates Obvioudy, a unique
answer to this quedtion is not possble because the required growth rate is sendtive to
the particular employment dadticity used. As can be seen in Table 4, the required
growth rate vaies from 4.68 per cent to 347 pe cent. Are these growth rates
achievable in the medium-term?
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The predictions by the government are that the economy is expected to grow
in the 3-4 per cent range in 2000, while the medium-term forecadt is that the economy
will grow in the 56 per cent range. Thus, what one can conclude is that in the short
run the pressure of dow growth on the ladbour market is likdy to be quite sgnificant,
given that the predicted growth rate may fdl jus beow the range required to absorb
new entrants to the labour force.

Table4
Required growth rateto absorb new entrantsto the workforce (% per annum)
Method Employment | No. of additional jobs Required
elasticity created with 1 per growth
cent income growth rate
Descriptive method 049 427,730 4.68
Smple OL Sregresson 0.66 576,130 347
Pooled provindd  time
series data
- without regiondl dummy 057 497,570 4.02
- with regiond dummy 054 469,800 4.26
(smple average)

Note New entrants to the workforce are edimaed to be gpproximady 2 million
people per yeer.

4.4. Pooling timeseries and crosssection data: distinguishing between the
employment effects of growth in sectoral GDP and overall GDP

The tem employment dadicity has two possble meanings The fird is the
change in employment due to the change in the corresponding sectord GDP. The
second interpretetion is the change in employment due to the change in GDP for the
economy as a whole The two types of GDP deermine the employment dadicity
smultaneoudy, and not separatdy. This will be examined in this subsection. For that

purpose, we will use the following modd specification
InL, =b,+b,InY, +b,InY,

where dl varigbles are defined as before, subscripts | denotes sector and p denotes
province. Therefore, each sectord regresson will contain not only the corresponding
sectord GDP but dso the overdl provincid GDP.

Egtimation results of each sectora regresson are shown in Table 5 beow. In
genad, the eguations seem to perform quite wel. Also the employment dadicity
with respect to sectord income ae dl daidicdly dgnificat & 95 per cent
confidence interval, except for the ‘other’ sector. The latter even suggests a negetive
eadicity coefficient, arguably because of the highly differentisted nature of this
sector. Another unexpected result is the employment dadticity with respect to totd
GDP for the service sector that bears the ‘wrong’ gn and is Satigticdly insgnificant.
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Tableb.
Employment eagticity using pooled provincial time-series data: distinguishing
between the employment effects of growth in sectoral GDP and total GDP

Data sets
1977-96 198596 1990-96
AGRICULTURE
From sectoral income | 1.2281** 0.7154** 0.8428**
From total income -0.3614** -0.3211** -0.4490~*
INDUSTRY
From sectoral income | 0.4056* -0.1223 0.2490
From total income 0.2506** 1.2532+* 0.6751**
TRADE
From sectoral income | 1.0085** 0.3325+* 05138**
From total income -0.2735%* 0.5406** 04847+*
SERVICES
From sectoral income | 0.7538** 0.3786** 0.329**
From total income -0.0340 0.4301** 05201**
OTHER
From sectoral income | -0.1641* 04775+* -0.3141**
From total income 1.1393** 1.1424** 1.3957+*
Source: Appendix 4
Note: ** dgnificant & 5% * ggnificant at 10%

The employment dadticity with respect to totd GDP or income provides an
interesting ingght. Frg of dl, the employment dadicty with respect to the totd
income for the agriculturd sector gppears to be negative That means higher totd
income will leed to lower agriculturd employment. This in essencg is in line with
the gdructurd change theory proposed by Chenery and Syrquin (1970). Ovedl, the
above reslts sugget tha incresses in agricultura  income  will have two
counteracting influences on agriculturd employment. On one hand, the expanson of
the agriculturd sector will boost employment in the sector, but on the other hand, the
expanson of the economy as a whole decreases employment in the sector as workers
redlocate their services to non-agriculturd activities.

On the other haend, the coefficients of employment dadticity with respect to
totd income for indudry bears a pogtive dgn. This implies that the net employment
cregting cgpacity is higher for industry, since both the sectord effects and the overdl
effects are additive. Again, this result agreeswith the structural change theory. °

® Experiments using the dummy variable for Java, as used in the previous subsection, do not produce
datisticaly significant estimates for the dummies.
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A point worth noting is thet the dadicity edimaes are sengtive to the time
periods over which he computations are made. For example, in the case of services
the estimated sectord dadticity is 0.74 for the 1977-1996 period, but drops to 0.32 for
the 1990-1996 subperiod. It is difficult to say whether this represents a genuine drop
in the employment cregting potentid of the sarvice sector or whether it is a Satisticd
artifact as the trends in the subperiods are not satigticaly sgnificant.

Table 6 uses the dadticities reported in Table 5 to work out the impact on the
number of jobs created for every 1 per cent change in both sectord and totd GDP.
The novdty of Table 6 lies in the find column tha shows the net employment
cregting capacity of each sector. As can be seen, the job losses induced by dructurd
change are highest in agriculture, while indudtry is a net gainer from the process of the
redlocation of employment from the agriculturd sector.

Table6
Number of additional jobs created with a 1% increase in sectoral GDP and total
GDP (in thousand)

Source of income Number of Net effect
additional jobs

Agriculture Sectord income 480.73 339.26
Totd income -141.47

Industry Sectord income 4023 6509
Totd income 24.86

Trade Sectord income 169.29 123.38
Totd income -4591

Services Sectord income 128.92 12311
Totd income -5.81

Other Sectord income -712 232
Totd income 49.44

Note Thistable rdies on dadticities reported in Table 4.
The projections are based on 1998 employment levels.

5. Estimating employment elasticity: use of alternative
data

The previous discusson on edimating the employment dadticity is based on
the use of aggregate labour data collected through the labour surveys or censuses.
Ancther dternative source of data is avalable namdy the indudrid esablisment-
levd surveys. However, data from this survey, thet is, the survey of medium and large
enterprises conducted by the BPS, would only be gppropriate to esimate employment
dadicity for the medium and lage-scde firms in the manufecturing sector.
Nevathdess, they serve as a ussful complement to this exercise because they provide
some indghts into the employment cregting potentid of medium- and large-scae
firms. An example of such edimation as conducted by a UNIDO sudy is shown in
Table 7 b ow.
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The employment dadicity in Table 7 is cdculaed usng the previoudy
discussed descriptive method in section 3. The result, as one may guess, is quite
voldile in naure and is quite sSmilar to the previoudy noted findings The
employment dadiicity for the food manufecturing sector for the 19851983 peiod is
1.1 but that for the 1988-1993 period drops to a mere 0.2. For the medium and large
enterprise in generd, the above table suggests an employment dadticity of 0.5 during
the 1985-1997 period. This is essentidly smilar to the employment dadticity for the
industry sector during the 1977-1996, thet is, 0.51 (please refer to Table 1).

Table7
The employment eadticity from medium and large enterprise survey (three-digit
I SIC classfications): descriptive method

Period of analyss
19851988 | 1988-1993 | 1993-1997 | 19851997
All medium & largemanuf. | 0.8 0.6 0.3 05
Food menuf. (31) 11 0.2 0.2 03
Textile manuf. (321) 0.7 05 0.1 04
Garment manuf. (322) 0.8 05 -0.6 0.7
Furniture manuf. (332) 0.8 09 04 0.8
Electrical goods (383) -0.2 0.6 04 0.6
Trangport equip. (384) 04 0.2 04 0.3
Metd indusdtry (38) 04 05 04 05
Footwear manuf. (324) 13 0.9 11 10

Source: Dhanani (2000)

Gven the avalability of the daa it would be possble to edimate the
employment eadicity usng the previoudy daboraied econometric techniques. If the
urvey data were avalable for severd periods of time then pooling the time series,
cross-indudry deta would dlow one to carry out an estimation exercise with pooled
data sets.

An immedige advantage of usng such a survey data is that it would be
possble to compute the dadicity of employment a a very dealed levd within
manufecturing. The above table shows the employment dadticity for three-digit 1ISC
cdassficaions. The rdiability of cdculating the dadicity for a very disaggregated
leve, sy for five-digit 1ISIC, would depend on the number of observations (thet is
firms surveyed) available for that 1SIC.
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6. Conclusions and recommendations

There are severd conclusons that one can draw from the above discussons.
Fre, the desriptive method entalled in computing employment eadticity produces
ggnificant  voldility. For policy-making and monitoring purposes, such  voldility
engenders some complications. On the other hand, as shown in Table 1, the use of
econometric technique provides a much more dable pettern. More importantly, they
enable one to ascartan whether the numbers generated are datigticdly dgnificant or
not.

Second, poodling provindd and time-series data provides gregter flexibility in
edimating the employment dadiicity. One advantage is that it enlarges the data st
thus engendering more effidency in edimation. Also, it enables the exploraion of
dternative specifications of the regresson modd. However, in the presence of pooled
data, smple OLS is no longer acceptable. The random effect GLS method, as used in
this technicd note, provides an efficdent and conddent edimator under such
circumstances.

Third, some regularities are apparent despite the use of different methods.
Agriculture seems to have the highest employment dadticity a the sectora leve. This
is followed by trade, sarvices and industry sectors. The ‘other’ sector occasionaly
shows irregular outcomes As agued before, this may be due to the highly
differentiated content of the ‘other’ sector.

Fourth, the andyss of employment dadticity was expanded by incorporating
regiond ‘dummies and by atempts to disentangle the effects on employment due to
the growth of sectord GDP and due to the overdl expanson of the economy. When
these extensons are done, the findings provide indghts into the various configurations
of employment dadticity. For example, the use of ‘dummy’ variabdles to represent the
diginct economic dructures of Java and the Outer Idands suggest tha the
employment cregting potentid of GDP growth is apparently higher for the Outer
Idands rather than Java (the exception is the agriculturd sector in Java). As far as
diginguishing between the employment effects of the growth of sectord GDP and
ovedl GDP is oconcaned, the gppaently high employment daedicity of the
agriculturd sector diminishes because of ‘aubditution effects. In other words, while
the growth of the agriculturd GDP expands employment within agriculture, the
growth of the economy as a whole leads to a decline in employment in the laiter as
labour services are redlocated to off-faam activities. This is, of course, a basic tenet of
sructura change theory. In the case of the industrid sector, the effects are ‘additive,
that is, growth of sectord GDP and overdl GDP both add to employment growth.

Ffth, it is evident that the employment dadicty is changing ovetime All of
the methods suggest this. Whether one uses the descriptive method or econometric
technique, the dadticity of employment is in a dae of flux. Therefore, it would be
gopropriate to keep updating the egtimaion exercises 0 as to incude the latest
Stuation in the computation.

Sixth, in addition to the use of labour survey data, other survey data can be

utilised to edimae the employment dadicity. The medium and large-scde
edablishment daa can be used to cdculae employment dadicity in the
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manufacturing sector as a whole. Such a daia st dlows one to obtan employment
dadicities a a disaggregated leve within manufacturing.

Findly, the naiond growth rate tha is required to dsorb new entrants to the
workforce (gpproximatdy 2 million per year) vaies between 4.68 to 347 per cent.
Thee vaiaions are due to the different employment dadticities that are used in the
caculaions While these growth rates may be achievable in the medium term, in the
short term the pressure of dow growth on the labour market is likedy to be quite
dgnificant. The lates forecasts from the government and internationa agencies
suggest that for the year 2000 (and perhaps even for the year 2001) the predicted
growth rate may fdl just bedow the range required to absorb new entrants to the
labour force.

Based on the aove andyds and concdusions severd recommendations

follow.

= Frg, the government should esthew the use of the destriptive method and
rly more extendvely on the use of appropriate econometric techniques in
edimating the employment dadicity. This could be the OLS method if only
province-level observations a a paticular point in time is used, or this could
be the random effect GLS method if pooling of provincelevd and time-series
daa is dedred to enlarge the data. Within this framework, atempts should be
made to diginguish between the employment effects of changes in sectord
GDP and overdl GDP aswdl as between Java and the Outer Idands.

= Second, as the employment dadticity is evidently changing over time, it would
be usful for the inditution in charge of reeasing the dadicity to keep
updeting its dadbase. Frequent updating is necessxty to agppreciate the
dynamicsof the labour market.

= Third, it is advissble tha the esimaion of employment eadicity dso be done
usng other dternative sources of deata, in addition to the standard use of labour
surveys. The technicd note has shown the posshbility of using the indudrid
edablishment survey daa to etimae the employment dadicity for the
manufacturing sector.

» Fndly, as emphassad in the introduction to this note, the government ought
to engage sysemdicdly with the professond community to reech a
consensus on the most gppropricte method of esimating — and interpreting -
employment dadticity. Such an approach will enable the government to seek
improvements in its methodology from professond pears and a the same
time enddle it to gan legitimacy from the broader community on the
dissemination of labour market Satigtics.
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Appendix 1
Employment elasticity of major sectors using simple
formula on aggregate national data, 1978-1996

Agriculture | Indusry | Trade Services | Other Total
1978 0.79 0.52 140 165 -0.66 0.58
1980 0.71 0.86 0.64 0.66 -16.35 -0.04
1982 221 1.37 1.66 0.05 131 0.86
1985 0.46 -0.09 040 0.62 0.17 0.33
1986 161 -0.56 0.67 -0.80 3134 167
1987 0.68 0.28 111 2.16 9.79 0.52
1988 0.72 0.27 0.19 -2.12 -155 0.54
1989 0.34 207 0.27 0.05 -6.46 0.17
1990 0.57 048 0.19 047 1.80 042
1991 -0.69 0.31 0.36 113 231 011
1992 0.38 0.38 -1.63 -057 0.01 105
1993 -142 0.69 0.35 0.35 2.72 0.07
1994 2.34 214 120 0.74 3.50 048
1995 -1.18 -0.65 -0.07 1.60 0.03 -0.29
1996 147 0.58 1.76 0.11 0.27 0.83
Average 0.19 0.51 0.48 0.41 0.58 0.48
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Appendix 2
Employment elasticity of major sectors using simple OLS
regression on annual provincial data, 1977-1996

Agriculture |Industry | Trade Services | Other |All Sector
1977 122 0.77 111 1.09 0.45 0.66
1978 114 0.57 110 1.03 0.32 0.59
1980 1.00 052 0.95 0.98 0.37 0.64
1982 117 058 097 101 044 0.65
1985 105 0.55 0.90 0.94 0.46 0.66
1986 1.00 0.64 0.4 0.94 0.46 0.65
1987 101 0.70 0.96 0.99 044 0.65
1988 0.9 0.62 0.93 103 0.40 0.67
1989 102 0.60 0.90 1.03 0.49 0.66
1990 1.03 0.58 0.87 0.99 0.55 0.67
1991 1.07 0.61 0.88 0.94 0.56 0.67
1992 1.05 0.57 091 102 049 0.70
1993 104 0.57 0.87 0.93 051 0.67
1994 0.95 0.58 0.85 0.93 051 0.68
1995 102 0.57 0.81 0.93 051 0.68
1996 110 0.53 0.79 0.92 0.49 0.67
Average 1.05 0.60 0.92 0.98 0.46 0.66
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Appendix 3

Estimation results of pooling provincial time-series
regression
AGRICULTURE
Data sets
1977-96 198596 1990-96
Model 1 | Model 2| Model 1 Model 2 Model 1 | Model 2
Congtant 7.736** 80856** | 11.1649** | 11.3230** | 11.0903** | 12.7619**
Ln employment | 0.8315** | 0.7780** | 0.3508** 0.3183** 0.3598** 0.1150
Dummy Java -1.6049 -1.8814** -6.1842**
Ln e* Djava 0.2249 0.2030+* 0.8574**
R-squared 0.6480 0.6749 0.7819 0.7982 0.8157 0.7881
Note: ** ggnificant a 5% * ggnificant at 10%
INDUSTRY
Data sets
1977-96 1985-96 1990-96
Model 1 | Model 2 | Model 1 Model 2 Model 1 | Model 2
Constant 80464 | 78237 | 7.3051** | 7.1766** 7.0008** 7.1585+*
Ln employment | 05407** | 05356** | 06535** | 0.6433* 0.7044** 0.6555**
Dummy Java 2.0289+* 2.0374** 2.2350+*
Lne* DJava -0.0859 -0.1202 -0.1529
R-squared 05343 0.6491 0.5453 0.6490 0.5529 0.6507
Note: ** ggnificant a 5% * ggnificant at 10%
TRADE
Data sets
1977-96 1985-96 1990-96
Model 1 | Model 2 | Model 1 | Model 2 Model 1 | Model 2
Constant 6.9494** | 6.5515+* 6.9661** | 6.5269+* 6.3063+* 5.7970**
Ln employment | 0.7803** | 0.8233** 0.7782** | 0.8283** 0.8748** 0.9434**
Dummy Java 34413+* 3.8732+* 4.1981**
Lne* DJava -0.3423+* -0.3951** -04638**
R-squared 0.7905 0.8177 0.8091 0.8331 0.8311 0.8365
Note ** dgnificant a& 5% * ggnificant at 10%
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SERVICES

Data sets
1977-96 1985-96 1990-96
Model 1 | Model 2 | Model 1 | Model 2 Model 1 Model 2
Congtant 7.1650¢* | 6.9407** 6.5140* | 6.3822** 6.2929** 6.1946**
Ln employment | 0.7248** | 0.7386"* 0.8140* | 0.82027** | 0.8451** 0.8490*
Dummy Java 26282F* 25270"* 26801**
Lne* DJava -0.2267 -0.2347+* -0.2587**
R-squared 0.8575 0.8660 08702 0.8762 0.8787 0.8810
Note: ** ggnificant a 5% * dgnificant at 10%
OTHER
Data sets
1977-96 1985-96 1990-96
Model 1 | Model 2 | Model 1 | Model 2 Model 1 Model 2
Congtant 6.6602* | 6.8289** 99866** | 10.0370** | 6.2340** 6.5183**
Ln employment | 06639** | 06004** 01773** | 0.1152** 0.7227** 0.6489*
Dummy Java 0.7559 -0.0508 2.0819
Lne* DJava 0.0619 0.2443 -01175
R-squared 0.3516 05162 0.3581 0.6107 0.3980 0.5952
Note: ** ggnificant a 5% * ggnificant a 10%
ALL SECTORS
Data sets
1977-96 1985-96 1990-96
Model 1 | Model 2 Model 1 Model 2 Model 1 | Model 2
Congtant 9.3900%* | 9.0049** 10.7333** | 10.3497** | 11.3305** | 10.8866**
Ln employment | 05660** | 0.5953"* 04144** 0.4389** 0.3468** 0.3759**
Dummy Java 31320+* 2.5902+* 28745+
Ln e* DJava -0.2442+* -0.1678** -0.1847**
R-squared 0.5445 05973 0.6215 0.6692 0.6490 0.6640
Note: ** ggnificant a 5% * ggnificant at 10%
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Appendix 4
Estimation results of pooling provincial time-series
regression: employment effects of changes in sectoral and

total GDP

AGRICULTURE

Data sets
1977-96 198596 1990-96
Constant 8.0321** 11.3546** 11.5612**
Ln sectoral income 1.2281** 0.71654** 0.8428**
Ln total income -0.3614** -0.3211** -0.4490**
R-squared 0.7178 0.8292 0.7671
Note: ** ggnificant a 5% * ggnificant at 10%
INDUSTRY
Data sets
1977-96 198596 1990-96
Congtant 6.7673** 1.5433* 41783**
Ln sectoral income 0.4056* -0.1223 0.2490
Ln total income 0.2506** 1.2532+* 0.6751**
R-squared 05474 0.6265
Note: ** dgnificant a& 5% * ggnificant at 10%
TRADE
Data sets
1977-96 198596 1990-96
Congtant 7.7901** 5.2669** 45140**
Ln sectoral income 1.0085** 0.3325%* 0.5138*
Ln total income -0.2735%* 0.5406** 04847+*
R-squared 0.8005 0.7581 0.8003
Note ** dgnificant a& 5% * ggnificant at 10%
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SERVICES

Data sets
1977-96 198596 1990-96
Constant 7.2486** 5.9565* 5.5204**
L n sectoral income 0.7538** 0.3786** 0.329**
Ln total income -0.0340 0.4301** 0.5201**
R-squared 0.8576 0.8368 0.8402
Note: ** ggnificant a 5% * dgnificant at 10%
OTHER
Data sets
1977-96 198596 1990-96
Constant 2.3453* 4.4664** 10318
Ln sectoral income -0.1641* -04775%* -0.3141**
Ln total income 1.1393** 1.1424* 1.3957+*
R-squared 0.6759 0.77%4 0.8098
Note: ** ggnificant a 5% * ggnificant at 10%

29




