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Abstract: The aim of the study is to analyze the hypothédsjebdess economic
growth in economic theory and in the Global Triamlntries (U.S. , EU-15, Japan,
China , India). In the article the research methmaked on the literature study in
the field of macroeconomics and international fioarwere used, as well as econ-
ometric methods (Ordinary Least Squares). All ttatistics used in the study had
an annual frequency and covered the period from01@92012. These data came
from the statistical database of the Business Meshiie and Research Associa-
tion — The Conference Board Total Economy Datab@sethe basis of the study
the phenomenon of jobless economic growth in Chimé India was revealed.
However, in the case of the USA, the EU-15 and ddpa positive impact of eco-
nomic growth on changes in employment was confirmed

Introduction

The relationship between economic growth and enmpéay is one of the
most frequently discussed issues both in the ecanliterature as well as
in national economic strategies. This is due toféme that in most devel-
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oped and developing countries a deficit in labanded occurs and there-
fore there is a chronic unemployment problem. Iditt@h, employment in
these countries is not growing enough in the peoibeconomic growth in
order to help substantially to reduce unemploymeétgnce, there is an
urgent problem, which is the issue of the so-caliedless economic
growth.

In accordance with the theoretical point of viewaeges in employ-
ment depend both on economic growth, as well asiiigy of the econo-
my to absorb labor supply. Economic policy aimednateasing the em-
ployment rate must therefore be addressed bothesetareas, because the
high rate of economic growth is not in itself a gudee of employment
growth.

The aim of this study is to analyze the hypothe$ipbless economic
growth in economic theory and in the countries bgiog to the so-called
Global Triad (U.S., EU-15, Japan, China, India)the article was used the
analysis method based on literature studies in @@onomics and interna-
tional finance and econometric methods (Ordinaeadt Squares). All
statistics used in the paper had an annual frequand cover the period
from 1990 to 2012. These data were derived fronstagstical basis of the
Business Membership and Research Association -Cbhiméerence Board
Total Economy Database.

Economic growth, employment
and unemployment in the light of theory

In economic literature, the relationship betweeanemic growth and un-
employment is recognized as Okun's law (1962). Atiog to Okun's law,
the relationship between economic growth and deered unemployment
(or increase of employment) is not one to one. O&sserts that there is
only a weak correlation between economic growth kweer unemploy-
ment. Namely, Okun's law says that the one-pelicentase in the rate of
economic growth above trend or potential growtidéeto a decrease in
unemployment by only 0.3 percent. Turning this ttefeship, it can be
concluded that one-percent increase in unemployméhtnean approxi-
mately more than three percent of the loss of emdngrowth. This rela-
tionship means that the GDP growth rate must bealemuthe potential
growth to keep unemployment stable. Therefore rdeioto reduce unem-
ployment (increase employment), GDP growth needddoabove the
growth rate of potential output (Khemetaial, 2006). The greater elasticity
of the unemployment rate to changes in GDP groaté (typically in the
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range 0.3-0.5), the more likely the reduction okmployment through
economic growth. Okun's Law can be expressed usiagollowing ex-
pression:

(v-y) =-pU-U) +4 ()

where:

Y — the current level of domestic production;
Y - the potential level of domestic production;
U — the current unemployment rate;

U - the natural rate of unemployment;

B — Okun's index;

p — random component;

t — analyzed period.

It is clear that employment growth does not neadgsaean the same
reduction in unemployment. This may result fromirarease in labor sup-
ply in the country, resulting in the emergencehs imarket for new labor
participation, and as a result of the inflow ofdigin workers into the coun-
try. From a theoretical point of view, one can itifgrfour different combi-
nations of changes in the country's economic gramthemployment.

Figure 1. Alternative scenarios of economic growth and emplegt
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The first (I) and second (ll) variant means slowremmic growth, while
variants of the third (l1l) and fourth (1V) indicathe presence of high eco-
nomic growth. What's more, in the third variant)(h low employment
growth takes place, which is the phenomenon okegdbeconomic growth.

Bhorat and Oosthuizen (2006) distinguish betweeeetldifferent forms
of the phenomenon of jobless economic growth. Tir& form occurs
when economic growth is accompanied by a zero gatinge growth in
employment. The second form of the analyzed phenomeccurs when in
the case of economic growth there is a time defagngployment in rela-
tion to the growth of the workforce, leading taserin unemployment. The
third form of the studied phenomenon occurs whemnemic growth is
accompanied by an increase in employment, butthess a "satisfactory"
level.

If economic growth is at the same level as the oyos of the labor
supply, by definition, there is a jobless econogrimwth if labor productiv-
ity grows faster than economic growth. This sitoiatmay lead to changes
in the relative prices of labor and capital andhsamuently, to an increase
in investment in more capital-intensive sectorsgha economy (Altman,
2003).

From the country's economy point of view, the sizéhe domestic pro-
duction is equal to the product of the employedtdbrce and productivi-
ty. This relationship can be expressed as theviahig equation:

Y:L%- )

where:
L - number of employees.

Taking into account the aforementioned changesalioee relationship
can be written in the following form:

AY = AL + AP 3)

where:
A - changes in given variable.

. L
P - labor productivity, measured a$
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The expression (3) indicates that economic growtthe sum of em-
ployment growth and labor productivity growth. dilbws that the changes
in the employment and labor productivity may baraportant determinant
of economic growth (Figure 2).

Figure 2. Economic growth factors

GDP per capita
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productivity | production ] of labor force

Source: own study based on the Atlal (2004).
Assuming a constant economic growth, any increasbd employment

rate must correspond to equal decrease in labaluptiwity. Dividing ex-
pression (3) by the economic growth we get thefailhg equation:

_AP

=1 4
" (4)
where:
e — the employment elasticity of economic growthcakated as:
_AL
AY '

Employment elasticity index is calculated in order determine the
range of the impact of economic growth on changesniployment in giv-
en period. Using equation (4) we can indicate tliferént scenarios of
economic growth and the relationship between enmmpéoyt elasticity and
changes in employment and labor productivity.
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Table 1.Employment elasticity and changes in employmentlabdr productivity

Employment Economic growth
elasticity Positive economic growth Negative economic growth
<0 The decrease in employment Employment growth
Labor productivity growth The decrease in labor productivity
0<e<1 Employment growth The decrease in employment
Labor productivity growth | The decrease in labor productivity
e 1 Employment growth The decrease in employment
The decrease in labor productivity — Labor productivity growth

Source: Kapsos (2005).

Employment elasticity index close to unity suggestat economic
growth leads to an increase in employment, andrake of employment
elasticity close to zero indicates a low correlatibetween economic
growth and employment. Thus, in this case the pmemon of jobless eco-
nomic growth occurs.

Economic growth and employment
in the light of the results of empirical investigations

Empirical studies on the impact of economic growth changes in em-
ployment in selected countries are increasinglyetbam previously men-
tioned Okun's law and examine the impact of cytlktenges in economic
growth to cyclical changes in employment. For thispose, time-series
trend of the components is isolated to obtain dicglccomponent. Most of
this procedures is done by using the Hodrick -Ryedidter. As a result,
the estimated employment elasticity indicators laased on a modified
version of Okun's coefficient and they are caladaby the following for-
mula :

(L_L*)t:a+¢|:ﬁY_Y*)t+:ut %)

where:

* - the trend component in the analyzed time series
¢ — the employment elasticity of economic growth;
u - random variable;

t - analyzed period.
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So far, in the economic literature there are mampigcal studies on
the relationship between employment and economisvily in selected
countries and groups of countries. This work candbeded into two
groups in terms of the relationship between empknytrand economic
growth.

The first group of studies shows that growth anglegment are not
necessarily positively correlated and, therefooblgss economic growth
may occur. The second group of the analysis inelscaihe existence of
a strong and positive relationship between econagrowth and employ-
ment.

A study made by Swan and Vistrand (2006) indictites the average
employment elasticity of changes in GDP amounte®.®6 in Sweden
during 1980-2004 and did not change significantlgrdime.

Moosa (1997) argues that employment responds taogelsan economic
growth in greater degree in the United States amdaGa than in Europe
and Japan. In accordance with his opinion, theereinces are the result
of existing institutional differences that determithe elasticity of labor
markets in different countries.

A similar claim is put forward by Lee (2000), whelieves that eco-
nomic growth affects employment growth, but thefitoients of the influ-
ence of economic growth on changes in employmeny segnificantly
between individual countries as a consequenceeoéxisting labor market
rigidities.

What's more, DOpke says that the relationship betweconomic
growth and employment is asymmetric, because thmadmof economic
growth on employment growth varies depending onptihese of the busi-
ness cycle.

Moreover, Baker and Schmitt (1999) estimated Okuofficient for
OECD countries, and stressed the importance ofaggimngrowth in part-
ner countries as a determinant of national employme

However, Pianta, Evangelista and Perani (1996)yaedlthe relation-
ship between economic growth and employment in @6@ufacturing sec-
tors in G-7 member countries in the period 19802188d concluded that
the relationship between the two variables, althoiigvas positive, it was
not statistically significant.

The research carried out by Onaran (2008) in amadweight Central
and Eastern European countries confirmed the exstef a positive im-
pact on employment growth in most of these cousitheit the employment
elasticity of economic growth was relatively lowthme short run. In addi-
tion, in several countries a complete lack of impEeconomic growth on
employment was revealed (the Czech Republic, Bislgard Romania).
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Saget (2000) also studied the link between econgmowth and em-
ployment in the 11 countries of Central and Easkurope and the Com-
monwealth of Independent States in the period 1988. From the point
of view of the employment elasticity of economiowth he divided the
analyzed countries into three groups. In the firstup, into which he in-
cluded the countries such as Poland, Hungary amgeBia, the increase in
employment seemed closely linked to economic growthich meant
a relatively high employment elasticity in theseaumies. In the second
group, into which he included the Baltic Stategyv@kia and Russia, the
employment elasticity of economic growth was muaoWvdr. However, in
case if the third group of countries, into whichg&aincluded Bulgaria,
Romania and Ukraine, no statistically significagiationship between em-
ployment and economic growth was found.

Verdoorn and Kaldor estimated that acceleratingvtgroof domestic
production by 1% leads to both productivity and tapment growth by
a half percentage point. Therefore, the largerinibsease in labor produc-
tivity due to the growth of national income, theegter the difficulty of
limiting the rise in unemployment. Moreover, chamgelabor productivity
show stronger growth during the downward phaséebusiness cycle and
weaker increase during the growth phase when tbheosagic recovery in
the most degree spreads on the labor market (Mastze2006).

However, a study conducted by Walterskirchen (1%2@jgests that the
unemployment elasticity varies depending on thenttguconcerned, in the
range from 0.5 to 0.7. This means that the shaealditional jobs occupied
by recorded in the registers of the unemployedbatereen 50 % to 70 %.
The rest of the additional jobs (50 % - 30 %) isugied by an existing
hidden reserves in the country's workforce, anddheign workers.

Research methodology
and results of estimation

In the economic literature, there are used a wadétifferent econometric
models in order to estimate the impact of econggnoavth on changes in
employment in selected countries. In order to aealhe problem of job-
less economic growth in the Global Triad in théckrtwas used the model
presented in the following equation:
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AL, =a +@w DY, + 4, (6)

where:
o - the employment elasticity of economic growth.

All time series used in model had an annual frequeand covered the
period from 1990 to 2012. In addition, all variablere logarithmed, in
order to receive a linear estimator of the pararadtegure 3).

Figure 3. Changes in economic growth and employment in safiecountries in
the period 1990-2012
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Figure 3 Continued
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Figure 3 Coninued
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Source: own study based on The Conference Boawal Eobnomy Database (2012).

According to Figure 3, in the case of three analygeonomies the equi-
librium took place in a situation of relatively higgconomic growth and
high employment growth, which means the rejectibthe hypothesis of
jobless economic growth. However, in the case of ¢tauntries (China and
India) equilibrium occurred with a relatively higlfconomic growth and
low employment growth, indicating the presencehaf hypothesis of job-
less economic growth. This rule was confirmed by ¢hlculated correla-
tions between economic growth and employment grawtthe analyzed
countries in the period 1990-2012.

Table 2. The correlation coefficients between economic ghoand employment
growth in the analyzed countries in the period 12002

Countries USA EU-15 Japan China India
The correlation coefficient 0.87 0.79 0.59 -0.5¢ .020

Source: own calculations.

According to the data presented in Table 2, inttinee surveyed econ-
omies (U.S., EU-15, Japan) the calculated cormatioefficients had
a relatively high positive values, while in the easf China and India it
were reported a negative correlation coefficieBisailar conclusions can



120 Piotr Misztal

be drawn after estimating equation (6) using thdifary Least Squares
method.

Table 3.The estimation of equation (6) using OLS, obséowat used 1990-2012
(N = 23), dependent variablgt

| Coefficient | Stand.error | traio [ pvalue [ Significance | R?

USA
const -0.709122 0.224626 -3.1569 0.0047p rork 0.16
ayY 0.62212 0.0753998 8.2509 <0.00001L Hohk

EU-15
const -0.248813 0.198579 -1.2530 0.22399P 062
ayY 0.496218 0.0847502 5.8551 <0.00001 Fohk

Japan
const -0.342783 0.184164 -1.8613 0.0767p * 0.p8
ayY 0.259552 0.0771536 3.3641 0.00294 kk

China
const 1.44298 0.207523 6.9534 <0.000¢1 okk 0.31
ayY -0.0691245 0.0222397 -3.1082 0.0053% Hohk

India
const 2.07123 0.31647 6.5448 <0.00041 il 0.J1
a4Y -0.00369669 0.0473885 -0.0780 0.9385p

Source: own calculations.

According to the data presented in the table abovéhe case of the
most economically developed countries includecha Global Triad there
were positive and statistically significant cogffitts of the employment
elasticity, but the highest value of this indicatesis found in the United
States. Hence, it follows that in these three eoves (USA, EU-15, Ja-
pan) economic growth has contributed to a signitigacrease in employ-
ment. However, the negative employment elastiagfficients were found
in the case of China and India, while in the latt@se the employment elas-
ticity coefficient was statistically insignificanT.hus, among the analyzed
countries, only in the case of China and Indiagkistence of a phenome-
non of jobless economic growth was confirmed.

In many empirical studies on the impact of econogrowth on em-
ployment the authors assumed a linear functionhainges in economic
growth, due to the ease of estimates and claritlggrinterpretation.
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However, empirical analysis confirmed that ecorogrowth is not
a linear function (Barczyk, 2006). Thus, in thisedhere is a need to dis-
tinguish the cyclical changes from trend of devetept. For this purpose,
in this paper Hodrick-Prescott filter was used, ahhassumes that the cy-
clical component of the variable is the differehetween the current value
and the value of the trend, which is a weightedagye of past, present and
future observations. Then the employment elastisitgefined as the per-
centage change in the size of the deviation fragrtrnd of employment in
relation to one percent change in deviation froemdr growth. The above
relationship can be represented in accordancethatifollowing equation:

hp_AL = a+¢hp_AY, + 4 ()

where:

hp_AL - cyclical changes in employment;
hp_AY - cyclical changes in economic growth;
¢ — the employment elasticity coefficient.

As in the previous model, also in this case, altime series had an an-
nual frequency and covered the period from 1990t (Figure 4).
Figure 4. Cyclical changes in economic growth and employnierihe analyzed

countries in the period 1990-2012
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Figure 4 Continued
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According to the Figure 4, in the case of the UBJ-15 and Japan
equilibrium occurred in situation of relatively higyclical changes in eco-
nomic growth and employment, which means the nejeadf the jobless
economic growth hypothesis in these countries. l@nather hand, in the
case of China and India, equilibrium took placehlintsituation of relative-
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ly high and low cyclical changes in economic growdhd high and low
cyclical changes in employment, which does not givelear answer re-
garding the presence or absence of the jobles®etomgrowth hypothesis.

However, on the basis of data from the above figaleulated correla-
tion coefficients between the cyclical movementeodnomic growth and
cyclical changes in employment in the surveyed esoes pointed to the
absence of the jobless economic growth hypothasisa U.S., the EU-15
and Japan, and the presence of this hypothesisima@nd India.

Table 4.The correlation coefficients between the cyclichhnges in economic
growth and employment in the analyzed countrigbénperiod 1990-2012

Countries USA EU-15 Japan China India
The correlation coefficient 0.84 0.80 0.53 -0.61 160

Source: own calculations.

Similar conclusions can be drawn after estimatigqgagion (7) with the
Ordinary Least Squares method, but the valueseoéstimated coefficients
of impact of cyclical changes in economic growthtbe cyclical changes
in employment were relatively higher than the cgpanding coefficients
calculated for the total changes of economic graavith employment.

According to the data presented in the table &iit be seen that for the
three most developed economies belonging to théabidriad, elasticity
coefficients of cyclical changes in employment yelical changes in eco-
nomic growth were positive and statistically sigraht, and the highest
value of this indicator was found in the Unitedt&¢a Thus, the results of
the estimation show that in the case of the U.8:-1k and Japan economic
growth led to significant changes in employment.mdl, economic
growth contributed to employment growth in thesartdes and the eco-
nomic slowdown led to a decline in employment. ®a other hand, nega-
tive values of elasticity coefficients of cyclicahanges in employment to
cyclical changes in economic growth were reveate@hina and India, but
the elasticity coefficient of cyclical changes mgoyment was not statis-
tically significant in India. Hence, it follows thanly in the case of China
and India we could talk about the occurrence of jotdess economic
growth phenomenon. This phenomenon could be a qaesee of the oc-
currence of a strong technological shock reducmga isustainable way
a labor intensity of economic growth in these cdest which is quite
a common situation, in particular in developing mies and transition
economies.
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Table 5.The estimation equation (7) using OLS, observatiosed 1990-2012 (N
= 23), dependent variablep_4L

| Coefficient | Stand. error | t-ratio | p-value | Significance | R?
USA
const 0 0.130171 -0.0000 1.0000D 0.f1
hp_4Y 0.631383 0.0884622 7.1373 <0.00001 i
EU-15
const 0 0.10979 0.0000 1.0000{) 0.p4
hp_aY 0.46402 0.0763244 6.0796 <0.000¢1 ok
Japan
const 0 0.112679 -0.0000 1.0000D 0.p8
hp_4Y 0.166775 0.0575848 2.8962 0.00864 ok
China
const 0 0.0303896 0.0000 1.0000D 0p7
hp_4Y -0.0362085 0.010326 -3.5066 0.00210 ok
India
const 0 0.0658444 0.0000 1.0000p 0p1
hp_4Y -0.0229099 [ 0.0474503 -0.4824 0.634742

Source: own calculations.

Conclusions

The results of the research provide an overvietheftheoretical and em-
pirical analysis of the relationship between ecoicognowth, employment
and productivity. While the results of the reseadohnot constitute advice
and recommendations to the economic policymakdss, résults of the
analysis can be a contribution to the further nedeaoncerning the impact
of economic growth on changes in employment in toes with different
levels of economic development. In addition, theuhes of the study can be
a starting point for further studies aimed to cargion of a strategy for
growth and economic development in Poland, whilentaming an opti-
mum balance between the promotion of employmentiaal productivity
growth.

In the light of theoretical analysis and empirisaldies, it may indicate
the presence of a variety of factors that deterrttweecorrelation between
economic growth and employment. According to Sch(g@D8 ) the form
of economic growth (extensive or intensive) is mpadrtant determinant of
the relation between employment growth and econgmwth. Thus, eco-
nomic growth may be a consequence of growth ofptleeluction factors,
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i.e., labor force and capital (extensive growth)pooductivity growth of
production factors (intensive growth), or altermaly, may be a conse-
guence of a combination of these two options maerticabove. Moreover,
the scope of the impact of economic growth on eympknt varies depend-
ing on many other factors such as the level of eson development, the
level of technical progress, institutional changssociated with the labor
market , wage policy, etc.

In addition, some economists emphasize the neditioguish between
the impact of economic growth on labor demand atbrd supply. They
claim that the elasticity of employment is deteredirby the structure of
technology and preferences of employers, and thexdfis not appropriate
to identify the labor-saving technology with a retion in employment
(Choi, 2007).
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Appendix 1. Changes in economic growth and employmein selected
countries in the period 1990-2012
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