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Abstract: The paper studied that world unemployment has been increasing at the rate of 1.335% per year dur-
ing 1991-2018 in which male and female unemployment have been stipulating at the rates of 1.28% and 1.42% 
per year respectively during the same period. All are significant. The global female unemployment has been 
significantly increasing exponentially at the rate of 0.0158% per year in the study period. AR(2) process of the 
global female unemployment is nonstationary and significant. On the other hand ARIMA(1,1,1) model of the 
global female unemployment is also nonstationary. It follows random walk hypothesis and also satisfied the 
random walk with a drift conditions. This series showed a good fit of minimizing cycles under the Hodrick-
Prescott-Filter model. 
In showing the nexus between global growth rate and global female unemployment, the paper concludes that 
it follows the Okun’s law and one percent increase in global growth rate per year led to 0.00562% decrease in 
global female unemployment per year during 1991-2018 which is statistically insignificant. The nexus between 
the two showed bi-directional causality and cointegration in the order of one cointegrating vector. The VAR 
model is not quite good fit but showed stable and divergent as had been confirmed by unit root circle and im-
pulse response functions respectively. 
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Introduction: Female labor force participation rates 
vary among countries and vary with time, and it is 
widely believed and witnessed that female labor force 
participation rates are relatively high in developed 
countries. That rapid change of female labor force 
participation rates in developing and developed 
countries has contributed economists to pursuit of 
analyzing the evolution of female labor force partici-
pation in cross-countries. U-shaped hypothesis, simp-
ly, exhibits the relationship between economic devel-
opment and female labor force participation and it is 
suggested that female labor force participation rates 
first decline, and then rise as the country develops. 
Apart from that, it is suggested that, other condi-
tions, such as labor market conditions and household 
characteristics also affect the female labor force par-
ticipation. Among these, educational attainment, un-
employment rate, urbanization rate and industrial 
mix are the remarkable determinants of female labor 
force participation. During the process of develop-
ment, especially, at the initial stages of economic de-
velopment, home-based production pattern changes 
to market oriented production pattern. Market ori-
ented activities dominate home-based production, 
henceforth, the expansion of market oriented activi-
ties or introduction of new technologies lead to a de-
crease in female labor force participation. After a cer-
tain point, economic development requires more fe-
male labor, and demand for female workers will in-
crease.  Hence, female labor force participation will 
increase. Almost all of the studies about female labor 
force participation exhibit the existence of U-shaped 
female in the cross-country analyses. It is suggested 
that less developed countries have high level of fe-
male labor force participation rates. Since agricultural 

activities play important role, women in these coun-
tries employed as unpaid family workers, therefore 
female labor force participation is relatively high in 
less-developed countries. On the other hand, devel-
oping countries have the lowest female labor force 
participation rates. In an extreme example, developed 
countries have the highest female labor force partici-
pation rate. According to econometric results, all un-
employment variables have negative effects on female 
labor force participation, but female unemployment 
rate has, roughly, more impact than others. These 
results are in accordance with “discouraged-worker 
effect” hypothesis, theoretically, when the unem-
ployment rates are relatively high, it will be more dif-
ficult for females to enter labor market, and probabil-
ity of not being employed increases. The effects of 
urbanization rate and total fertility rate are found to 
be as expected in all models; both variables have hin-
der female labor force participation. It should not be 
missed out that total fertility rate has more impact on 
female labor force participation rates than urban 
population rate; that is, when fertility rate is high, 
females devote themselves as a responsible for 
household activities. Population employed in agricul-
ture and population employed in industry are other 
determinants of female labor force participation and 
they have positive and negative coefficient respective-
ly. 
This paper has endeavoured to analyse the global fe-
male unemployment patterns and its nexus with 
global growth rate during 1991-2018. 
Literature survey: In USA during 1948-2010, Stefania 
Albanesi and Aysegul (2013) studied that the unem-
ployment gender gap, defined as the difference be-
tween female and male unemployment rates, was 
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positive until 1980, though the gap tended to close 
during periods of high unemployment. 
After 1980, the unemployment gender gap virtually 
disappeared, except during recessions when men’s 
unemployment typically exceeded women’s. This 
phenomenon was particularly pronounced for the last 
recession. The gender gap in trend unemployment 
rates, which started positive and was particularly 
pronounced in the 1960s and 1970s, vanished by 1980. 
Instead the cyclical properties of the gender gap in 
unemployment have been steady over the last 60 
years, with male unemployment rising more than 
female unemployment during recessions. This sug-
gests that the evolution of the unemployment gender 
gap is driven by long-run trends. Baliamoune-lutz 
(2007) results reinforce the need to carefully consider 
the impact of the country or regional context while 
interpreting the results. They investigate this rela-
tionship for Sub-Saharan African (SSA) and Arab 
countries and find that female share of labour force 
to be negatively associated with economic growth. 
Esteve-Volart (2009)using panel data from sixteen 
Indian states over 1961-1991, finds that gender dis-
crimination in the labour market, as measured by 
female to male ratio in managerial roles and non-
agricultural workers has a substantial negative impact 
on per capita income. The study also controls for en-
dogeneity in gender gaps in employment at the state 
level. Gaddis and Klasen (2012) note several short-
comings with the panel data applications as well as 
the empirical specifications used to test this relation-
ship. They argue that rather than aggregate GDP, sec-
tor specific shifts in GDP should be investigated for 
its impact on women’s labour supply. Another con-
cern is that the panel studies do not account for the 
potential endogeneity of GDP with female labour 
force participation. They estimate the relationship 
between female labour force and economic develop-
ment using the 4th, 5th and 6th edition of the Inter-
national Labour Organisation’s Estimates and Projec-
tions of the Economically Active Population. They 
find that evidence of a U shaped relationship is feeble 
and is very sensitive to underlying data, especially the 
GDP estimates. Using a dynamic GMM estimator, the 
U-shaped relationship vanishes in several cases. They 
also unpack the components of structural change to 
consider the impact of sectoral growth on women’s 
economic activity. Rahul Lahoti (2013) did not find 
any evidence for U shaped relationship in India and 
showed that the decline in female labour force partic-
ipation in India is not part of the “normal” develop-
ment process which will reverse itself with more 
growth, as has been experienced by some other coun-
tries. Instead of the hypothesized U-shaped relation-
ship, he found an inverted-U-shaped relationship 
between women’s employment and economic 
growth. The negative correlation of 0.17 between the-

se variables is statistically significant during 1983-84-
2009-10. The paper of Stella Tsani, Leonidas Parous-
sos, Costas Fragiadakis, Ioannis Charalambidis and 
Pantelis Capros (2012) investigates the relationship 
between female labour force participation rates and 
economic growth in southern Mediterranean coun-
tries. The econometric estimations suggest that there 
is a U-shaped relationship between economic growth 
and female labour force participation rates. The 
econometric results were fed into a general equilibri-
um model, the GEM-E3-MEDPRO, which was used to 
simulate two alternative assumptions on develop-
ments in female labour participation rates in the re-
gion up to 2030. The first of these simulated changes 
in female labour force participation rates arising from 
income level trends projected for the period 2015–
2030 in southern Mediterranean countries. The se-
cond assumed the lowering of region-specific barriers 
which deter female labour force participation. The 
results of these simulations suggest that lower female 
labour force participation rates may lead to marginal-
ly lower economic growth in the region, while the 
removal of region-specific barriers to female labour 
force participation may encourage economic growth. 
There is a U-shaped relationship between female la-
bour force participation rates and economic devel-
opment which were verified by the work of Boserup 
(1970), Durand (1975), Kottis (1990), Schultz (1991) 
and Tam (2011).Evidence for the U-shaped relation-
ship is based on historical experience of developed 
countries and on multi-country studies. Goldin (1995) 
finds that, in the case of the United States, female 
labour force participation fell during the initial stages 
of economic growth and began to rise later as this 
growth continued (hence the U-shaped pattern). 
Boserup (1970) and Goldin (1995) argue that when 
income is low, women often work in family farms and 
in small home-based businesses. As the economy de-
velops, the place of production shifts from the home 
to factory and non-family enterprises, making it more 
difficult for women to combine their childbearing 
role and production activities and also making it 
more costly for them to work. Boserup (1970) argues 
that men's privileged access to education and new 
technologies displaces women from the labour force 
during the early stage of economic development. As 
development continues, women gain access to educa-
tion and technologies and their participation in the 
labour force participation rate increases (the U-
shape). The study of Onur Çakır (2008) discusses the 
effects of economic development on female labor 
force participation rates in Turkey in 1980-2000 with-
in the framework of U-shaped hypothesis. Both econ-
ometric models and time series evidences suggest 
that Turkey is still experiencing the downward por-
tion of U-shaped, may be, due to being at the early 
stages of economic development. Hence, Turkey is 
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expected to lie on the upward portion of U-shaped in 
the following decades. Larry Deboer and Michael 
Seeborg (1984) analysed that over time, a significant 
change in the relationship between male and female 
unemployment rates has occurred. Between 1970 and 
1981, the female unemployment rate averaged 1 .5 
percentage points higher than the male rate. Howev-
er, in 1982, the male unemployment rate (9.9 percent) 
exceeded the female rate (9.4 percent) for the first 
time since such data were recorded beginning in 
1947. This reversal in unemployment rates is the ap-
parent culmination of a narrowing of the differential 
that began in 1978. Although male unemployment 
rates generally increase more than female rates dur-
ing recessions.  
It is true that at lower levels of per capita income, a 
high FLFPR reflects the necessity to work in the ab-
sence of social protection programs. With higher 
household income and increasing social protection, 
women can withdraw from the market in favor of 
household work and childcare. At advanced country 
income levels, labor force participation rebounds as a 
result of better education, lower fertility rates, access 
to labor-saving household technology, and the avail-
ability of market based household services .The U-
shaped relationship has been found to remain stable 
over time and to hold when controlling for country 
characteristics. Lincove (2008) reconsidered U-
shaped female participation curve by focusing on the 
interaction between growth, female education and 
female labor. His study replicates previous models 
using time-series analysis and consideration of large 
increases in female schooling over the past 30 year. 
He used both cross-section models and longitudinal 
models. He concluded that there is a negative rela-
tionship between economic growth and female labor 
force participation, that is, economic growth hinders 
female labor force participation. On the other hand, 
his longitudinal models suggests that this hindrance 
is not as big as previously thought, it also suggests 
that female schooling can increase female economic 
participation. 
Başlevent and Onaran (2004) analyzed the female 
labor force participation from a different perspective; 
they studied the effects of export-oriented growth on 
female labor force participation, especially, focusing 
on labor market outcomes in urban areas in Turkey. 
They found that export oriented growth is positively 
related with female employment. But they noted that 
export oriented growth has more effect on female 
labor force participation in the long run than in the 
short run. Moving out of traditional gender based 
division of labor can help females to reap the benefits 

of favorable macroeconomic conditions. Sandip 
Sarkar(2008) studied that the trends in female labour 
supply during the period 1983-2004 in India , the age 
demographics of the labour force and education sta-
tus and their impact on labour supply. The findings of 
this paper indicate of relevance of different theoreti-
cal approaches in labour supply. First, the fluctuation 
in female subsidiary labour supply over the period 
gives credence to the theory of collective representa-
tion of household behaviour. Second certain life cycle 
phenomenon, like school work decision, was found to 
be important in India. Finally, the institutions ap-
proach was found to be relevant in explaining stable 
interstate variation in female labour supply. As a 
whole, this paper finds that except for school-work 
decision, the dynamics of labour supply and unem-
ployment in India is largely influenced by changes in 
women participation. In recent years, there is indica-
tion that faster increase in share of educated in youth 
female labour supply has led to higher female youth 
unemployment rate and which in turn has raised 
long-term female unemployment rates. 
Methodology and data: To show the behavioural 
patterns of global female unemployment, we used 
semi-log or double log linear models including expo-
nential model. Autoregressive and ARIMA models 
were used to show auto regression process and mov-
ing average process to clarify stationary process.We 
tested random walk hypothesis and random walk 
with a drift process. We have used Hodrick-Prescott-
Filter model (1997) to examine the minimization of 
cyclical patterns. 
To study the nexus between the growth and global 
female unemployment we utilized Granger causality 
test (1969), Johansen cointegration test and VAR 
model (1988,1995). We also tested the validity of 
Okun’s law(1962).   
The data have been collected from International Fi-
nancial Statistics, The World Bank and the Interna-
tional Labour Organisation respectively from 1991 to 
2018. 
Observations from the econometric models:  
Behaviour of global female unemployment: The 
global unemployment has been increasing at the rate 
of 1.335% per year during 1991-2018 which was found 
statistically significant. The estimated trend line is 
given below. 
Log(U)=11.91138+0.013359t 
               (805.92)*  (15.0)* 
R

2
=0.896 , F=225.09*  ,DW=0.757,where U=global 

unemployment,t=year,*=significant at 5% level. 
In Fig-1,the estimated trend line which is rising up-
ward is shown vividly. 
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Fig-1: World unemployment 
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Source: Computed by author 

 
In the same token, the global male unemployment 
has been increasing at the rate of 1.28% per year dur-
ing 1991-2018 which was found significant and the 
estimated equation is shown below. 
Log(U1)=11.37026+0.012808t 
                (782.448)* (14.625)* 

R
2
=0.891 ,F=213.907* ,DW=0.861 , where U1= global 

male unemployment ,t =year, *=significant at 5% lev-
el. 
In Fig-2,the trend line of male unemployment is plot-
ted clearly and is seen upward sloping. 
 

Fig-2: Male unemployment 
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Source: Computed by author 

 
In the similar way, we have calculated that global fe-
male unemployment has been growing at the rate of 
1.42% per year during 1991-2018 which is significant 
and also higher than the male unemployment. 
Log(U2)=11.03832+0.014216t 
                 (691.2325)* (14.77)* 

R
2
=0.893 ,F=218.32* ,DW=0.674 where U2= global fe-

male unemployment ,t =year, *=significant at 5% lev-
el. 
In Fig-3,the trend line of global female unemploy-
ment which is rising upward is shown clearly. 

 
Fig-3: Global female unemployment 
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Global female unemployment grew exponentially at 
the rate of 0.01588% per year which is significant at 
5% level .The estimated equation is given below. 

Log(U2)=  
ut=0.4117ut-1 
      (3.533)* 
R2=0.943 ,AIC=-4.09 ,SC=-3.95 ,inverted AR 
root=0.41,the t values of 1.379 ,0.0158 and 0.4117 are  
294.54,9.744,and 3.5337respectively which are signifi-
cant at 5% level. ui= error term 
This exponential model is stable because its AR root 
lies inside the unit root circle. It is shown below. 
 

Fig- 4: Stability of exponential model of female un-
employment 

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

A
R

 r
o

o
ts

Inverse Roots of AR/MA Polynomial(s)

 
Source: Computed by author 

 
This model is also stationary and converging as en-
visaged by impulse response function which is shown 
in Fig-5 .  
 

Fig-5:  Stationarity of global female unemployment. 
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Source: Computed by author 

Autoregressive process of global female unemploy-
ment is stationary in lag 1 but non stationary in lag2 
where as it is stable model because two roots are less 
than one (0.89 and 0.11) which lie inside of the unit 
root circle. 
Log(U2t)=11.40236+0.99941log(U2t-1)-0.098858log(U2t-

2) 
                (113.33)*  (5.989)*                 (-0.594) 
R

2
=0.938 ,F=175.24*  ,DW=1.64,SC=-4.03,AIC=-

4.13,inverted AR roots are 0.89 and 0.11 
On the other hand,ARIMA(1,1,1) model of the global 
female unemployment is nonstationary, unstable and 
divergent because AR and MA process are nonsta-
tionary .The estimated AR and MA process are given 
below. 
Log(U2t)=-32.780+1.00047logU2t-1+εt+0.999771εt-1 
                    (-0.0059)  (16.739)*           (19.129)* 
R2=0.954  ,F=253.81*  ,DW=2.5008 ,SC= -4.168  AIC=-
4.312,inverted AR root=1.00,inverted MA root= -1.00 
where *=significant at 5% level. 
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Global female unemployment series follows random 
walk hypothesis because t values of the coefficients 
are insignificant including insignificant F. 
U2t – U2t-1 =3393.768 -0.03064U2t-1 
                        (0.8216)   (-0.5711) 
R

2
=0.0128 ,F=0.326,DW=1.590 

On the other hand , it follows random walk with a 
drift which is statistically significant at 5% level. 

U2t-U2t-1=22717.51-0.36075U2t-1+394.6190t 
                 (2.391)*    (-2.3039)*        (2.224)* 
R

2
=0.181,F=2.662*  ,DW=1.338  ,*=significant at 5% 

level. 
In Fig-6 , fitted line of random walk with a drift mod-
el is shown clearly 
 

 
Fig- 6: Random walk with a drift 
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Source: Computed by author 

By applying Hodrick-Prescott Filter model we get 
smooth trend by minimizing cyclical patterns of the 
series of female unemployment in the world from 
1991 to 2018.In Fig-7 , it is shown. 
 

Fig- 7: H.P.Filter model 

 
Source: Computed by author. 

Nexus between global growth and female unem-
ployment: The relation between Global female un-
employment and global growth during 1991-2018 sat-
isfied the Okun’s law in the sense that 1% decrease in 
the change of world female unemployment led to 
increase 39.118% increase in global GDP during the 
said period. 
Log(G)=1.328139-30.84975dlog(U2) 
              (3.582)*   (-2.984)* 
R

2
=0.2627  ,F=8.907*  ,DW=2.14 , *=significant at 5% 

level , G= global growth rate . 

We found that one percent increase in global growth 
rate led to decrease 0.00806% global unemployment 
per year during 1991-2018 which is statistically insig-
nificant. In the similar way, one percent increase in 
global growth rate induced to decrease 0.00562% 
global female unemployment per year during 1991-
2018 which is insignificant at 5% level. 
Log(U2)=11.24952-0.005626log(G) 
                 (430.67)*  (-0.4645) 
R

2
=0.00823,F=19.41  , DW=0.0776 , *=significant at 5% 

level. 
 
Although Granger causality test confirm that the 
global female unemployment and global growth rate 
have bi-directional causality. In Table-1,it is shown. 
 

Table-1: Causality test 

 Null Hypothesis: Obs F-Statistic Prob.  

 U2 does not 
Granger Cause G  27  0.35085 0.5592 

 G does not 
Granger Cause U2    0.52698 0.4749 

Source: Computed by author 
 
Even, the Johansen cointegration test suggests that 
the global female unemployment and the global 
growth are cointegrated in the order of I(1) because 
both the Trace Statistic and Max Eigen Statistic have 
one cointegrating vector each which is tabulated in 
Table-2. 
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Table-2: Johansen cointegration test 

Hypothesized No. of 
CE(s) 

Eigen value Trace Statistic 
0.05 Critical Val-

ue 
Prob.** 

None *  0.694281  32.66833  15.49471  0.0001 

At most 1  0.068897  1.856027  3.841466  0.1731 

Hypothesized No. of 
CE(s) Eigen value Max Eigen Statistic 0.05 Critical Value Prob.** 

None *  0.694281  30.81230  14.26460  0.0001 

At most 1  0.068897  1.856027  3.841466  0.1731 

* denotes rejection of the hypothesis at the 0.05 level where Ho=cointegration 

 **MacKinnon-Haug-Michel is (1999) p-values 

Source: Computed by author 
 
The estimated VAR model is given below, 
U2t=4577.986+0.968812U2t-1-323.4967Gt-1 
        (1.0224)    (17.883)*         (-0.7259) 
R

2
=0.930 ,F=160.374*  , AIC= 18.57  ,SC=  18.72 

,*=significant at 5% level 
Gt=2.3337+1.42E-05U2t-1+0.047983Gt-1 
      (1.175)    (0.592)             (0.2428) 
R2=0.0166,F=0.2029,SC=3.297,AIC=3.135,*=significant 
at 5% level 
In this VAR model only one coefficient is significant 
although it is stable because its two roots lie inside 
the unit root circle which is shown in Fig- 8 . 

Fig-8: Stable VAR model 
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Source: Computed by author 

In spite of that, this VAR model is nonstationary and 
diverging because the impulse response functions are 
not approaching to zero which were plotted in Fig-9 . 
 

Fig- 9: Impulse response functions of VAR 
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Limitations and future scope: This study is limited 
to global female unemployment and its nexus with 
global growth only.This model had enough scope to 
show the regional female unemployment and its na-
ture. This model can be extended to multi-variables 
relating to unemployment growth rate. Educated un-
employment, daily status unemployment and casual 
unemployment may be special interest in female un-
employment in the world as a whole or in the region-
al cases. Long run analysis is needed to show various 
dimensions of female unemployment. 
Conclusions: The paper concludes that world un-
employment has been increasing at the rate of 1.335% 
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per year during 1991-2018 in which male and female 
unemployment have been stipulating at the rates of 
1.28% and 1.42% per year respectively during the same 
period. All are significant. The global female unem-
ployment has been significantly increasing exponen-
tially at the rate of 0.0158% per year in the study peri-
od. AR(2) process of the global female unemployment 
is nonstationary and significant. On the other hand 
ARIMA(1,1,1) model of the global female unemploy-
ment is also nonstationary. It follows random walk 
hypothesis and also satisfied the random walk with a 
drift conditions. This series showed a good fit of min-
imizing cycles under the Hodrick-Prescott-Filter 
model. 

In showing the nexus between global growth rate and 
global female unemployment, the paper concludes 
that it follows the Okun’s law and one percent in-
crease in global growth rate per year led to 0.00562% 
decrease in global female unemployment per year 
during 1991-2018 which is statistically insignificant. 
The nexus between the two showed bi-directional 
causality and cointegration in the order of one coin-
tegrating vector. The VAR model is not quite good fit 
but showed stable and divergent as had been con-
firmed by unit root circle and impulse response func-
tions respectively. 
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