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Abstract

This study employs the data of 53 countries in Africa between 1991 and 2019 to examine the
relationship between unemployment and labour force participation for the youth and working
age population taking into consideration gender dichotomy. The aim is to determine the
validity of Unemployment Invariance Hypothesis in the continent. For robustness, we employ
both static and dynamic panel threshold regression methods to determine whether effect of
unemployment on labour force participation varies across different unemployment level. First,
out findings reveal that the relationship between unemployment and labour force participation
is not linear with varying effects across gender and age groups. For female youths, DWH holds
irrespective of unemployment levels, although the effect increases as unemployment rise above
the threshold. In contrast, for male youth, below threshold, DWH holds in the static model but
in the dynamic model AWEH holds. However, above the threshold, DHW dominates in both
models. In the case of working-age population, for the women, AWEH holds below the
threshold while DWH prevails above it. The difference between the static and dynamic models
can be attributed to labour market adjustments, hysteresis effects and dynamics of household
income. Given our findings, we suggest that target market interventions and skill development
programmes should be prioritise by the governments in African countries, especially for the
youth irrespective of their gender. Also, social safety net and if possible, introduce
unemployment benefits across countries in the continent would be good policy options.

Keywords: Unemployment, labour force participation, youth, working-age group, threshold
analysis

JEL Classification: E24, J64, C24
1.0. Introduction

The relationship between labour force participation and unemployment has been greatly
examined in the literature beginning from developed countries (Osterholm, 2010, Emerson,
2011; Tansel and Ozdemir, 2018), emerging market countries (Tansel, Ozdemir and Aksoy,
2016) to developing countries (Lee and Parasnis, 2014; Gumata and Ndou, 2017, Raifu, 2021;
Raifu and Adeboje, 2022). The studies above tested the hypothesis of unemployment
invariance (UIH) which stipulates that labour force participation is invariant of the economic
conditions. In other words, labour force participation is independent of the unemployment
condition of a country. This suggests that there is no relationship, whatsoever, between the
labour force participation rate and unemployment rate. The other two hypotheses tested by the
aforementioned studies along with UIH include Discouraged Worker Hypothesis (DWH) and
Added Worker Effect Hypothesis (AWEH). The DWH stipulates that people are discouraged
from participating in the labour force because their hope of getting jobs is narrowed while
AWEH suggests that the unemployment situation of one family member may force the other
member to seek a job, hence participating in the labour force. For instance, if a husband suffers
a protracted unemployment situation, his wife or children may decide to look for a job. These
three hypotheses have been tested using different cointegration estimation techniques, either in
time-series or panel form in empirical studies. However, most of these studies have only
examined linear cointegration between unemployment and labour force participation rates.
Besides, the findings from these existing are at best mixed.



Given the dynamics of the economy, particularly the dynamics of the labour market and good
market in the periods of booms and busts of the economy, it is a known fact that during the
period of economic down, most economies tend to be characterised by a high rate of
unemployment and vice versa during the period of economic recovery and expansion. Hence,
the two variables might have not only been subject to structural instability but also might have
experienced variability over time (Congregado, et al., 2021). Consequently, some studies have
been conducted to test the asymmetric nexus between labour force participation rate and
unemployment rate (Lukianenko and Oliskevych, 2017 for Ukraine; Altuzarra, et al, 2019 for
Spain Congregado, et al., 2020 for Eastern European countries Congredago, et al, 2021 for
Poland). As it can be seen, most of these studies focused on some countries that are not
developing countries. To contribute to this growing body of studies, this study focuses on
developing countries to test the nonlinear relationship between labour force participation rate
and unemployment rate. Specifically, we employ the data of 53 African countries which span
from 1991 to 2019 to explore the asymmetric nexus between labour force participation rate and
unemployment rate.

Using the panel of African countries for this study is very important because the continent is
characterised by heterogeneous unemployment problems and diversities in labour force
participation. While there has been an improvement in labour force participation, gender
disparity still exists between females and males. Available data from the World Bank reveals
that female labour force participation, particularly among the youth (15-24) is lower than male
labour force participation. While the female youth labour force participation rate, on average
between 1991 and 2019, stood at 48.00%, the male youth labour force participation rate stood
at 53.42%. The same phenomenon is also observed among the working-age population.
Between 1991 and 2019, the average labour force participation rate for females stood at 63.65%
while for their male counterparts stood at 76.21% which suggests the existence of a gender gap
in labour force participation. The persistent gender gap in labour force participation has been
attributed to several factors which include the level of economic development, social stigma,
norms, religious beliefs, poverty and discrimination (Woldemichael, 2020; Opeloyeru, et al.
2024). Another important issue observed in labour force participation data is that the youth
labour force participation rate is lowered (50.71%) compared to the working-age population
labour force participation rate (69.86%). The lower participation of youths in the labour force
has also been attributed to several factors. One of the factors is the lack of effective transition
from schooling to employment. Awad (2020) noted that youths in Africa face daunting
challenges in the course of transition from schooling to employment, the challenges which
originated from the dysfunctional educational system, lack of requisite skills required by the
employers and other social-economic problems. Due to the prolonged searching for jobs, many
of them are discouraged, hence their low participation in the labour force (see also Fox and
Gandhi, 2021).

Second, coupled with jobless growth recorded in the past decades and low participation of the
youth in the labour force (Ajakaiye, et al, 2016; Folawewo and Adeboje, 2017; Raifu, 2023a;
Afolabi and Raifu, 2024; Idowu and Owoeye, 2019), there is a persistent rise in unemployment
in many African countries (Raifu, 2017, 2021; 2023b; Raifu and Abodunde, 2021; Raifu,
Aminu and Afolabi, 2024). The unemployment problem is more common among youth than
the working-age population. The youth unemployment rate, on average, between 1991 and
2019, stood at 11.99% while that of the working-age population stood at 6.22%. There is a



slight dichotomy in gender unemployment among the youth and working-age population. The
average female youth unemployment rate is 12.60% compared with the average male youth
unemployment rate which is 11.69%. Similarly, for the working-age population, female
unemployment, on average, stood at 6.46% while the male unemployment rate stood at 6.01%.
Such an increase in unemployment, especially youth unemployment, portends danger for the
future growth and development of Africa (Ighobor, 2017; Raifu, et al. 2020; Raifu and Afolabi,
2023a, b). The rise in insecurity and other social vices in many African countries has been
linked to the high rate of unemployment among the youth. Afolabi (2013) asserted that
frustration that arises from unemployment can lead to aggression among the youth and thus
further fuel insecurity and other social vices.

Third, the labour market structure in African countries has changed over time. Before the
independence of many African countries and shortly thereafter, the agricultural sector
employed many African populations. The available record shows that about 70% of the
population engaged in agricultural production (Aminu and Raifu; 2019a, b; Raifu and Aminu,
2021; Raifu and Afolabi, 2024; Raifu and Oladejo, 2024). This could be attributed partly
because most of the African population at that time resided in rural areas and the main
occupation of the rural population is agriculture. It can also be attributed to the level of
development in other sectors of the economy at that time. Most of the sectors are at low ebb,
especially the manufacturing and services sectors. However, due to the misfortune that
bedevilled the agricultural sector in terms of its contribution to the economy and its price
instability at home and in international markets, employment in the agricultural sector has
declined over time. For instance, the World data shows that the share of agricultural
employment in total employment in sub-Saharan Africa declined from 63.45% in 1991 to
52.87% in 2019. This could be the result of the migration of rural workers to the urban cities
in search of viable employment in other sectors, especially the services sector. Most of these
workers find employment in the services sector, particularly the informal section of the services
sector because they do not have the skills required by the manufacturing or industrial sector.
Besides, employment in the industrial sector has become erratic, unstable or unavailable in
recent times. In fact, employment in the industrial sector declined from 10.29% on average
between 1991 and 2000 to 9.70% on average between 2001 and 2010. It, however, increased
to 10.52% on average between 2011 and 2019. The fluctuation in employment in the industrial
sector could be attributed to the state of infrastructure in the region. Even though some
countries in Africa are making a giant stride in terms of infrastructural provision, there are
plenty of others that are suffering from infrastructural deficiency, hence the continuous
existence of infrastructural gaps. It can also be accredited to other factors such as cost of
borrowing, ease of registering companies and lots more. Thus, the services sector become a
safe haven for most of the African unemployed population. Consequently, the share of the
services sector has been on the increase since 1991, rising from 25.94% in 1991 to 36.45% in
20109.

Given the introduction above, the rest of the studies are structured as follows. Section 2 presents
the methodology. Section 3 presents data sources and empirical findings. Section 4 concludes
with policy recommendations.



2.0. Literature Review
2.1. Theoretical Review

The centrality of labour market outcomes to the overall economy has motivated the
development of theories to explain the relational dependence between labour force
participation and unemployment. These theories include the unemployment invariance
hypothesis (UIH) and its antheses: the discouraged worker hypothesis (DWH) and the added
worker effect hypothesis (AWEH).

The hypothesis of unemployment invariance (UIH) asserts that labour force participation is
independent of the prevailing unemployment rate. From the perspective of explaining long-run
unemployment, the unemployment invariance hypothesis states that, other things being equal,
changes in labour force participation, productivity and capital stock do not alter unemployment
in the long run. This implies that the labour market clears over the long-run such that the effect
of an increase in labour supply, for instance, is offset by a decrease in the equilibrium real wage
at any given level of total employment (wage setting) to keep the unemployment rate
unchanged (Layard, Nickell and Jackman, 1991; Karanassou and Snower, 2004; Nguyen Van,
2016).

Against the unemployment invariance hypothesis, however, it is argued that economic
conditions as reflected by the unemployment rate influence labour supply. Mincer (1996)
documents patterns that the labour force participation rate exhibits in relation to the
unemployment rate and the business cycle: revealing early evidence which supports the
discouraged worker hypothesis (DWH) and the added worker effect hypothesis (AWEH).
DWH holds that unemployed workers tend to exit the labour force as they become discouraged
by fruitless job seeking. This assumes a negative long-run relationship between labour force
participation and the rate of unemployment, i.e., higher unemployment rates signalling lower
labour force participation rates. Schweitzer and Smith (1974) support this theory and find
evidence of the cyclical and persistent nature of the discouraged worker effect. This hypothesis
implies that the business cycle is amplified in economies with significant discouraged worker
effects, and its procyclical nature could yield very negative outcomes during recessions.

Similar to the DWH, another theory assumes a long-run relationship between labour force
participation and unemployment, however, in a positive direction. This is the added worker
effect hypothesis (AWEH), and it states that people outside the labour force are encouraged to
actively seek jobs when the unemployment rate increases. Families and household units
provide a plausible case for this hypothesis since other members of units who were previously
inactive could be motivated to join the labour force of job seekers to compensate for the loss
of income due to the job loss of individuals in their respective units (Bredtmann, Otten and
Rulff, 2017). Hence, AWEH is countercyclical and precludes unemployment outcomes from
worsening during downturns.

2.2. Empirical Review

Since the human capital revolution, studies have promulgated the macroeconomic implications
of labour supply dynamics; as a result, theoretical and empirical studies on the behaviour of



labour force participation and their varying conclusions have generated interest in finding new
evidence, especially regarding its relationship with unemployment (Clark and Summers, 1982;
Swidinsky 1970). With often conflicting findings across economies and demographics, the
debate on the relevance of the unemployment invariance hypothesis has been heightened. This
section documents findings on studies that have examined the different hypotheses on labour
force participation and unemployment and their methodological approaches to observing this
relationship.

Empirical evidence for the unemployment invariance hypothesis is given in Layard, Nickell
and Jackman (1991) for the United Kingdom, and Nguyen Van (2016) corroborates this for
Australia. These studies assumed a linear relationship between unemployment and labour force
participation while testing the UIH and finds no long-run relationship between them. Arisoy
(2018) also lends support to the UIH in Turkey: there was no linear cointegration in the
presence of structural breaks using Gregory and Hansen’s (1996) cointegration test and
Pesaran, Shin and Smith’s (2001) ARDL bounds test.

By contrast, several other enquiries that have also examined the relationship linearly find
evidence of discouraged-worker and added-worker effects as against the UIH. Osterholm
(2010), for instance, employs Johansen’s (1991) cointegration test and finds persistent
discouraged-worker effects in Sweden. Employing the panel dynamic ordinary least squares
technique and cointegration tests, Raifu and Adeboje (2022) and Palamuleni (2017) also report
a long-run inverse relationship and support the validity of DWH in most of Africa and the U.S.
respectively. Furthermore, some other linear studies show evidence of both effects. Using panel
data and the system generalised methods of moments, Lee and Parasnis (2014) find evidence
for the DWH in developed countries and the AWEH in developing countries. Similarly, Tansel
and Ozdemir (2018), using a restricted Vector Autoregressive model, confirm the varying
direction in the long-run relationship across gender: the AWEH for men and the DWH for
women in Canada.

Developments in non-linear econometrics coupled with asymmetries behaviour in the labour
markets have motivated the adoption of non-linear approaches to testing the unemployment
invariance hypothesis in various economies. Cengiz and Sahin (2014) model Turkey’s labour
force participation using the smooth transition autoregressive (STAR) approach and shows
asymmetry and nonlinearity as female workers had sharper transitions in labour supply than
male workers and the labour force participation rates were higher and lower than the thresholds
during expansions and recessions respectively. Lukianeko and Oliskevych (2017) also develop
a STAR model for Ukraine and finds quick transitions in labour force participation which
indicates short-termed added-worker effects. For Poland, Congregado et al (2020) invalidate
the UIH and show the dependence of labour force participation on unemployment. Their
smooth transition regression (STR) approach and threshold analysis supports the DWH and
shows that discouraged-worker effects set in when the unemployment rate exceeds 13%.
Furthermore, Congregado et al (2021) examine nonlinearities from structural breaks and
gender in Poland and find evidence for the UIH, DWH and AWEH across distinct regimes and
demographics.



While a couple of studies have examined the potential cyclicality and non-linearity in the
relationship between unemployment and labour force participation while testing for UIH,
DWH and AWEH (Congregado et al, 2020; Raifu, et al. 2025), this study furthers the insights
from Raifu and Adeboje’s (2022) linear assessment in an attempt at confirming the validity of
these hypotheses in the presence of asymmetries across the labour markets in Africa.

3.0. Methodological Approaches and Data Sources
3.1. Methodological Approaches

To test the asymmetric unemployment invariance hypothesis, we employ both non-dynamic
and dynamic panel threshold estimation methods developed by Hansen (1999) and Seo and
Shin (2016) respectively. However, before we present the econometric frameworks of both
estimation methods, it is important to state that we begin the testing of UIH by performing a
series of preliminary tests and using the linear estimation method to examine the linear
relationship between the labour force participation rate and unemployment rate in Africa. The
first preliminary test conducted is the unit root test. The essence is to determine the stationary
properties of our variables of interest which is a precursor for modelling cointegration between
labour force participation rate and unemployment rate (Raifu and Adeboje, 2022). To carry out
the unit root test, we initially employ two first-generation unit root test estimation methods
which include Im-Pesaran-Shin (2003) and Hadri (2000) unit root tests. While Im-Peraran-Shin
(2003) assume that the variables have a common unit root as a null hypothesis, Hadri (2000)
assumes that the variables have no unit root, that is, all variables are stationary. We also
perform a second-generation unit root test which accounts for cross-sectional dependence. The
unit root is developed by Pesaran in 2007 (Pesaran, 2007). The method is an extension of the
standard augmented Dickey-Fuller regression augmented with the cross-section averages of
lagged levels and first differences of the individual series. The null hypothesis is that the series
contains unit root with no cross-section dependence. This is usually tested against an alternative
hypothesis which postulates that the series is stationary with no cross-section dependence. In
order to reject the null hypothesis and accept the alternative hypothesis the computed value of
t-test must be greater than the critical values, especially at 5%.

Having conducted the unit root tests, the next is to perform a cointegration test between the
labour force participation rate and the unemployment rate to ascertain if UIH holds or not in
Africa. If cointegration exists between the two variables, it shows that there is a long-run
relationship between the labour force rate and unemployment rate, otherwise, there is no long-
run relationship. For this reason, we use three-panel cointegration estimation techniques which
include Kao (1999), Pedroni (1999) and Westerlund (2005) cointegration tests. Kao’s
cointegration test is based on the residual from Dickey-Fuller (DF) and Augmented Dickey-
Fuller (ADF) tests. It is equally based on the assumption of homogeneity across the panel. The
null hypothesis of Kao’s cointegration test is that there is no cointegration among the panel (
H, : p =1) which is often tested against the alternative hypothesis of cointegration (H, : p <1
). Conversely, Pedroni’s cointegration test is based on the assumption of heterogeneity across
the panels instead of the assumption of homogeneity as assumed by Kao (1999). However,
Pedroni’s cointegration test is also a residual-based test that has a similar assumption of no
cointegration, especially for dynamic panels that contain multiple regressors which are allowed
to be heterogeneous across the panels (Barbieri, 2008). The null hypothesis is specified as
H,:p =1Vi which is usually tested against the alternative hypothesis specified as



H,:p <L Vi. Westerlund’s cointegration test is also based on the residual approach to

cointegration. Unlike Kao and Pedroni, Westerlund computes two residual-based statistics to
model cointegration with the null hypothesis of no cointegration. The two statistical tests
include a panel variance ratio statistic and a group mean-variance statistic. The Westerlund

cointegration test has a null hypothesis of no cointegration specified as: H, : p, =1, Vi. The null
hypothesis is tested against the alternative hypothesis specified as: H, :| P, = p| <1, Vi.

The next preliminary test conducted is the cross-sectional dependence test. We employ three
cross-sectional dependence tests which include Friedman (1937), Frees (1995) and Pesaran
(2004) cross-sectional dependence tests. Friedman’s cointegration test is based on non-
parametric Spearman’s rank correlation coefficient. Frees’ cointegration test is based on the
sum of the squared rank correlation coefficients. Pesaran’s cointegration test is based on CD
statistic that has a mean for fixed effect of T and cross-section N under a wide range of panel
data models such as homogenous dynamic and non-stationary models (De Hoyos and Sarafidis,
2006). The essence of conducting a cross-sectional dependence test is to account for some
unobserved common elements that are shared by all individuals and affected all of them,
however, differently (Raifu and Adeboje, 2022).

To estimate the effect of the unemployment rate on the labour force participation rate, we
employ Dynamic Ordinary Least Squares (DOLS) developed by Kao and Chiang (2001). The
purpose of using the DOLS is to analyse the long-run cointegrating relationship between labour
force participation rate and unemployment rate. This method, according to the authors, yields
asymptotically efficient results compared with Ordinary Least Squares (OLS) or Fully
Modified OLS. Also, apart from the fact that it takes into consideration the heterogeneity
among the panel, it also corrects for endogeneity characterising the panel through the leads and
lags of regressors. Following Ho (2001) and Raifu and Adeboje (2022), panel DOLS that shows
the link between labour force participation rate and unemployment rate is specified as follows:
9
LFPR, = 5, + BUNPB, + Z yijAUNPit—j + & 1)
=g

Where LFPR is the labour force participation rate, UNP is the unemployment rate and ¢ is the
error term assumed to be normally distributed with zero mean and constant variance. qis the

number of lags and leads which is chosen by the default information criterion. yis the
coefficient of lags and leads differences which accounts for the possibility of serial correlation,
heterogeneity and endogeneity of the regressors. A is the estimated coefficient that shows the

response of labour force participation rate to unemployment rate.

The primary aim of this study is to employ non-dynamic panel threshold method and dynamic
panel threshold method developed by Hansen (1999) and Seo and Shin (2016) respectively to
examine nonlinear relationship between labour force participation and unemployment rate. The
purpose is to find the threshold at which UIH holds or does not hold, that is, to know the
threshold effect of unemployment rate on labour force participation rate. The threshold level
could be arbitrarily chosen or determined endogenously (Chang, Khamkaew and McAleer,
2009). We begin by specifying the non-dynamic threshold of Hansen (1999) following



Ouyang, et al. (2019). Assume one threshold, the threshold model of Hansen (1999) with
{LFPR,,q,,UNP;1<i< N} is given as:*

|t;
LFPR, =¢; + BUNR, I (qit <7) + BUNR (qit >y)+ U; + & 2

LFPR and UNP remain as defined in equation 1. I(.) denotes functions that take the value of
0and 1; q; and y capture the threshold variable and value respectively. the threshold parameter

y divides the equation 2 into two regimes that have coefficients Band f,. u,denotes
individual fixed effects while ¢ is the error term. Equation 1 can be rewritten as follows:

a; + BUNP, +U; +&,,0;, <y

a; + BUNB, +U, +&,q, >y

LFPR, ={ (3)

Given the threshold parameter, 4, the S parameter can be estimated using the least squares
estimation method given as:

f= {UNP*(y)‘UNP*(y)}‘l {UNP"(y) LFPR"} (4)

Where LFPR"and UNP are within-group deviations. The values of residuals are given as
¢ =LFPR —UNP' () () (5)

The sum of square errors are computed as follows:
S,()=¢ ()¢ (7) = LPFR(L-UNP" (7)(UNP* ()UNP* (7)) "UNP" () LFPR’ (6)
The residual variance, after the computation of 23 and 2 are estimated as follows:

g) = %(T -1 51(/%) (1)

Following Hansen (1999), the confidence interval and critical value can be computed using the
following equations.

0]
c(a) =-2log(l-v1i-a) 9)

The null hypothesis H,:y =y, (B, =/,). This is tested against the alternative hypothesis
specified as H,:y #y, (B, # B,) The null hypothesis would be rejected when LR, is greater

than c(«) . The threshold vale (;/ lies within the confidence interval.

1 LFPR, stands for Y;, while UNP, stands for X; as in original work of Hansen (1999)



The Hansen (1999) panel threshold estimation method is static and based on the fixed effects
estimators which its covariates are assumed to be strictly exogenous before a consistent and
efficient estimator can be achieved. However, this assumption may be violated in many
economic relations characterised by endogeneity. Consequently, Seo and Shin (2016)
developed a dynamic panel threshold model that allows for both threshold variable and
independent variables to be endogenously determined. The Seo and Shin’s threshold panel
model allows lagged dependent variables and endogenous covariates (Seo, Kim and Kim,
2019). Thus, following Seo, et al (2019) and Hao, et al. (2020), the dynamic panel threshold
model is specified as follows:

LFPR, =a+ B LFPR, , + BUNP,.I(q, <c)+ AUNP,.1(q, =C)+ ¢, +U, +¢&, (10)

Where LFPRand UNP remain as defined in equation 1. g, is the threshold variable and cis
the specific threshold value.

3.2. Data Sources and Description

This study’s objective is to test the validity of asymmetric UIH in the panel of 53 African
countries. The study employed an annual data which covers the period from 1991 to 2019. The
variables used include the labour force participation rate for the working age population (15-
64 years) and the youth population (15-24 years). The variables cover the total, female and
male labour force participation rate and unemployment rate for the working-age population
and youth population. All the data are sourced from the World Development Indicators (WDI)
and they are based on the International Labour Organisation’s definitions. ILO defines labour
force participation rate as the proportion of a country’s working-age population that engages
in the labour market actively either employed or unemployment irrespective of gender and age.
Also, ILO defines unemployment rate is the proportion of people within a particular age bracket
(say 15-64 year) who are current seeking for jobs and unable to find jobs in a particular month,
quarter or year. The descriptive statistics of the variables are presented in Table 1. The table
reveals that we have a total number of 1537 observations emanation from 53 African countries
from 1991 to 2019. As shown also in the table, total unemployment in African countries
averages 8.99% during the period under consideration. The total unemployment is lower
compared with youth unemployment which averages about 16.16.58%. This suggests that
unemployment is common among the youth in Africa. This is not surprising because the
population of Africa is predominantly young. The youth between the ages of 15-24 accounts
for about 20% of the total population in Africa, making it the continent with youngest
population in the world (African Union, 2019). The increasing young population could be an
opportunity for the continent if properly harnessed but can also portend dangers if not properly
harnessed (Coulibaly and Page, 2021). We also discover that there is disparity in terms of
gender employment in the continent both among working-age population and youth population.
The disparity in gender employment is growing among the youth than the working age. For
instance, female youth unemployment, on average, stood at 18.42% while that of male
counterpart averages 15.60%. Among the working-age population, female unemployment rate
averages 10.47% while male unemployment rate averages 8.16%. This disparity is known as
gender unemployment gap in labour economics literature which its persistence usually has a
catastrophic effect on economic growth and development (Bandiera and Natraj, 2013). In the
case of labour force participation rate, it is observed that youths participate in the labour market
less compared with the working age population. Also, whether among the youth or working-



age population, females participate less in labour market than males. This could be attributed
to a number of factors which could be broadly categorised as economic, political and cultural
factors (Contreras and Plaza, 2010; Klasen and Pieters, 2015).

Table 1: Descriptive Statistics Results

Variables Obs Mean  Std.Dev. Min Max pl p99 Skew. Kurt.
YUPF 1537 18.422 16.999 0.160 69.520 0.530 65.520 1.123 3.253
YUPM 1537 15.603 12.603 0.590 55.890 1.060 49.480 1.048 3.205
YUPT 1537 16.576 14.077 0.400 60.830 0.840 53.630 1.064 3.147
YLFPF 1537 43.725 18.941 8.540 88.360 10.290 79.420 0.014 1.930
YLFPM 1537 52.737 16.377 16.86 92.540 18.830 83.180 -9.019 2.270
YLFPT 1537 48.260 16.595 15.14 90.430 16.300 79.660 0.102 2.082
WPUPF 1537 10.474 9.247 0.150 47.590 0.390 38.40 1.200 4.034
WPUPM 1537 8.164 6.370 0.390 32.030 0.840 27.340 1.227 3.948
WPUPT 1537 8.985 7.382 0.300 37.970 0.610 31.840 1.287 4.367
WPLFPF 1537 57.727 18.804 12.330 91.420 14.120 88.230 -0.475 2.293
WPLFPM 1537 76.183 9.016 50.740 94.930 53.800 91.740 -0.340 2.553
WPLFPT 1537 66.890 12.279 42.390 92.160 43.040 89.200 -0.090 1.935

Note: YUPF, YUPM, YUPT, YLFPF, YLFPM, YLFPT, WPUPF, WPUPM, WPUPT, WPLFPF, WPLFPM and WPLFPT are female youth unemployment rate, male youth unemployment
rate, total youth unemployment rate, female youth labour force participation rate, male youth labour force participation rate, total youth labour force participation rate, female working-
age population unemployment rate, male working-age population unemployment rate, total working-age population unemployment rate, female working-age population labour force
participation, male working-age population labour force participation and total working-age population labour force participation respectively

4.0. Results and Discussion
4.1. Preliminary Results
4.1.1. Unit Root Test

We present our findings in this section. We will begin the presentation by presenting the results
of the unit root tests. The purpose of conducting the unit root test is to determine the stationarity
properties of the variables we used in this study so that we can avoid running spurious
regressions (Raifu and Abodunde, 2020). Thus, in this study we employed the first- and second-
generation unit root tests credited to Im, Pesaran and Shin (2003), Hadri (2000) and Pesaran
(2007) respectively. IPS and Hadri unit root tests are the first-generation unit root tests.
However, the two first-generation unit root tests have different assumptions. The IPS’s null
hypothesis, though under heterogenous panel data, states that panel data contain unit root, that
is, not stationary, which is tested against the alternative hypothesis, which stipulates that panel
data are stationary. However, Hadri (2003) tests the null hypothesis, assuming individual series
to be stationary at level, against the alternative hypothesis, which stipulates the presence of a
non-stationary unit root in individual series. The problem with the first-generation unit root
tests is that they do not account for cross-sectional dependence, which is a common
phenomenon when conducting the unit root test, even though they acknowledged the
heterogeneity of panel data. In order to accommodate the cross-sectional dependence, Pesaran
created a panel unit root test. This test took into account the cross-sectional dependence by
adding cross-sectional averages of lagged levels and the first differences of each series to the
standard augmented Dickey-Fuller regression. In this case, Pesaran's second-generation unit
root assumes that the individual series in the panel data does not have a stationary unit root
when cross-sectional dependence is present.

Given the background above, the results of first- and second-generation unit root tests are
presented in Table 2. As shown in the table, the IPS results show that female youth
unemployment (YUPF), male youth unemployment (YUPM), total youth unemployment



(YUPT) and female working-age population unemployment (WPUPF) are stationary at the
level, suggesting that these variables do not contain a unit root test. Thus, the assumption of
unit root is rejected for these variables (Pesaran, 2012). However, the remaining variables,
which include female youth labour force participation (YLFPF), male youth labour force
participation (YLFPM), total youth labour force participation (YLFPT), male working age
population unemployment (WPUPM), total working age population unemployment (WPUPT),
female working age population labour force participation (WPLFPF), male working age
population labour force participation (WPLFPM) and total working age population labour force
participation (WPLFPT), do not exhibit stationary at the level, and therefore, the null
hypothesis cannot be rejected. For these variables to be considered stationary, they must be
first difference (Pesaran, 2012). These are confirmed by the first difference of the IPS results.
The results of Hadri align with those of the IPS. However, the results from the second-
generation unit test were inconsistent. Some variables are not stationary even after the first
difference. These variables include YLFPM and YLFPT. All other variables, except for
YLFPF, remain stationary at the first difference.

Table 2: Panel Unit Root Test Results

First Generation Unit Root Test Second Generation Unit Root Test
IPS Unit Root Test Hadri Unit Root Test Pesaran Unit Root Test

Level 1t Diff Level 15t Diff Level 1t Diff

YUPF -2.047%*%  .9584***  10.088*** 0.209 -1.885 -2.982%**
(0.0203) (0.0000) (0.0000) (0.4174) (0.155) (0.000)

YUPM -1.892%*  -9.499%**  16.661***  -0.134 -1.404 -3.008***
(0.0293) (0.0000) (0.0000) (0.5534) (0.995) (0.000)

YUPT -2.048%*  .8.732*%**  18,003***  -0.006 -1.272 -2.821%**
(0.0203) (0.0000) (0.0000) (0.5023) (1.000) (0.000)

YLFPF -0.394 -2.129%*  24.483%** D 771** -2.282%** -1.971%*
(0.3468) (0.0166) (0.0000) (0.0028) (0.000) (0.048)
YLFPM 2.052 -1.865%*  25304%**  4387*** -1.866 -1.894
(0.9799) (0.0311) (0.0000) (0.0000) (0.191) (0.140)
YLFPT 1.447 -1.936%*  25208*** 3 583%** -1.898 -1.770
(0.9260) (0.0265) (0.0000) (0.0002) (0.134) (0.440)

WPUPF -1.792%*%  -9.441*%**  18.855*** 1.063 -1.693 -2.980%**
(0.0365) (0.0000) (0.0000) (0.1439) (0.665) (0.000)

WPUPM 0494 -0.404%**  17.676%** 0.077 -1.714 -2.986***
(0.3108)  (0.0000)  (0.0000)  (0.4695) (0.606) (0.000)

WPUPT -2.193**  .8.339***  ]7.33]*** 0.446 -1.386 -2.566™***
(0.0141)  (0.0000)  (0.0000)  (0.3278) (0.997) (0.000)
WPLFPF 3.010 -3.234%%* 23 245*** 4 B1QF** -1.661 -1.937*
(0.9987)  (0.0006)  (0.0000)  (0.0000) (0.748) (0.081)

WPLFPM 1.861 -2.459%** 22 932*** 5 ATAR** -1.825 -2.167***
(0.9686) (0.0070) (0.0000) (0.0000) (0.287) (0.001)

WPLFPT 1.034 -1.852%*  21.976%**  3.715%** -1.815 -1.987%*
(0.8493) (0.0320) (0.0000) (0.0001) (0.313) (0.038)

Note: YUPF, YUPM, YUPT, YLFPF, YLFPM, YLFPT, WPUPF, WPUPM, WPUPT, WPLFPF, WPLFPM and WPLFPT are female youth unemployment rate, male youth unemployment
rate, total youth unemployment rate, female youth labour force participation rate, male youth labour force participation rate, total youth labour force participation rate, female working-
age population unemployment rate, male working-age population unemployment rate, total working-age population unemployment rate, female working-age population labour force
participation, male working-age population labour force participation and total working-age population labour force participation respectively. *, ** and *** represent 10%, 5% and 1%
level of significance respectively

4.1.2. Cross-Section Dependence Test

Following the unit root test, we performed a cross-sectional dependence test. Cross-sectional
dependence is quite common in large panel datasets. The cross-sectional dependence
frequently occurs as a result of the presence of common shocks and unobserved components



that are part of the error terms, creating spatial and idiosyncratic pairwise effects (De Hoyos
and Sarafidis, 2006; Raifu and Afolabi, 2023b; Raifu, Kumeka, and Aminu, 2024). Simply put,
events in one country influence the outcomes of surrounding countries (Henningsen &
Henningsen, 2019). Thus, conducting a cross-sectional dependence analysis is critical for
determining the presence or degree of interdependence among various cross-sectional units in
the panel dataset. The test is also used to examine whether there is a substantial correlation
between the observations in a panel dataset. Thus, conducting this test aids in determining the
authenticity of the regression results (Pesaran, 2021). This study employs three cross-sectional
dependence test methods: the Frees' (1995) test, Friedman's (1937) test, and Pesaran's (2004)
test. Frees (1995) proposes the cross-sectional dependence test, which is appropriate when the
number of observations (N) is relatively large to T. Based on the assumption that there is no
cross-correlation between variables, Frees developed a statistical approach based on the sum
of the squared rank correlation coefficients. Pesaran, on the other hand, developed the cross-
section dependence test by averaging the pairwise correlation coefficients between the
residuals of each individual unit in the panel data, whereas Friedman used a nonparametric
technique, averaging Spearman'’s rank correlation.

Table 3 presents the results of these three tests. In all the models considered, the assumption of
cross-sectional independence in the errors of units in the panel data is rejected. This implies
that there is cross-sectional dependence between unemployment rates and labor force
participation, either in the working-age population or in the youth. This could be attributed to
the level of interconnection among the 53 African countries used in this study.

Table 3: Cross-Sectional Dependence Test
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Frees 20.748***  21.900***  23.589*** = 25.895***  20.234***  18.645***
Friedman 479.791***  574.326*** 587.134***  34,943***  377,582***  87,124***
(0.0000) (0.0000) (0.0000) (0.9667) (0.0000) (0.0016)
Pesaran 65.061***  84.998***  84.268*** -0.207 49,719%** 8.470***
(0.0000) (0.0000) (0.0000) (0.8358) (0.0000) (0.0000)

Note: *, ** and *** represents 10%, 5% and 1% level of significance respectively

4.1.3. Cointegration Test

One of the ways to determine whether unemployment invariance hypothesis holds or not is to
conduct cointegration test between unemployment and labour force participation. If the
cointegration exist, that is there is a long run relationship between the two variables, then it
means that there is existence of discouraged worker hypothesis, otherwise there is existence of
unemployment invariant hypothesis. To test whether there exists cointegration between
unemployment and labour force participation in all our models, we used three cointegration
methods which include Kao Cointegration test, Pedroni Cointegration test and Westerlund
Cointegration test. All the tests assumes that there is no cointegration between the variables of
interest albeit each of the methods has its own specific unique approach to cointegration. For
instance, Kao (1999) approach to cointegration is based on applying panel Dickey-Fuller test
to the residuals of an estimated panel data regression under the assumption that the innovation
driving the model must not depend on time. Pedroni (1995) cointegration test is also a residual
based cointegration test which is applied to a multiple regression characterised with the
heterogeneity among the individual members of the panel data, either in the short-run or the



long-run whereas Westerlund (2005) cointegration is a non-parametric approach to
cointegration which is based on two new simple residual based panel data tests which does not
require any correction for the temporal dependencies of the data generation process but are
capable of accommodating individual specific short-run dynamics, individual specific intercept
and trend terms and individual specific slope parameters.

The results of the three cointegration tests are reported in Table 4. As shown in the table, the
assumption of no cointegration is rejected in all the estimation methods employed suggesting
that there is a long-run relationship between unemployment and labour force participation. In
other words, the hypothesis of unemployment invariant hypothesis is rejected in favour of
discouraged worker hypothesis in all the models. Hence, irrespective of either working age
population, youth or gender (for both working age population and youth) is considered, there
is a long-run relationship between unemployment and labour force participation in Africa. This
suggests that the unemployment condition in Africa is dependent on labour force participation.
Thus, increase labour force participation in Africa through appropriate labour policy would
tend to reduce unemployment plaguing the continent. If there is low participation in the labour
market, it could result in unemployment rate. Thus, based on the affirmation of discouraged
worker hypothesis from study, it suggests that the low participation in labour market by the
youth could be attributed to discouragement emanating from securing jobs after many months
of search. Such development may be conditioned on the prevailing economic and labour market
conditions, leading to high rate of unemployment among the youth, especially the females. Our
findings are consistent with findings from other countries (Congregado, et al. 2021 for Poland,
Congregado et al. 2020 for Europe; Raifu and Adeboje, 2022 for Africa; Tansel and Ozdemir,
2018 for Canada).

Table 4: Panel Cointegration Test

Statistic Test Model 1  Model 2 Model 3 Model 4 Model 5 Model 6

Kao MDF-t 4.559%** 4.761%** 4.875%** 4.666%** 3.877F** 4.830%**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
DF-t 4.843%** 4.805%** 5.102%** 4.484%** 3.135%** 5.303%**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
ADF-t 2.682%** 1.883%** 2.133%** 2.700%** 0.453%** 1.285%**
(0.0037) (0.0298) (0.0165) (0.0035) (0.3254) (0.0994)
UMDF-t 4.992%** 6.042%** 5.926%** 5.221%** 5519%** 6.073%**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
UDF-t 5.540%** 7.174%%* 7.058%** 5.401%** 5.619%** 7.671%**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Pedroni MVR 5.319%**  _4195%** -4.580%** -6.133%** 5.457%** -5.399%**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
MPP-t 4.413%** 4.130%** 4.427FF* 5.397*** 5.047*** 6.633%**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
PP-t 3.326%** 3.398*** 3.537*** 5.019%** 4.335%** 6.306*%**
(0.0004) (0.0003) (0.0002) (0.0000) (0.0000) (0.0000)
ADF-t 6.263%** 6.488%** 6.355%** 8.283%** 6.997*** 7.377%**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Westerlund VR 2.844%** 4.652%** 4.514%** 2.213%* 2.863%** 2.445%**
(0.0022) (0.0000) (0.0000) (0.0135) (0.0021) (0.0073)

Note: MDF-t, DF-t, ADF-t, UMDF-t and UDF-t denote Modified Dickey-Fuller t, Dickey-Fuller t, Augmented
Dickey-Fuller t, Unadjusted modified Dickey-Fuller t and Unadjusted Dickey-Fuller t respectively. MVR, MPP-
t, PP-t and ADF-t denote Modified variance ratio, Modified Phillips-Perron t, Phillips-Perron t and Augmented
Dickey-Fuller t respectively. VR denotes Variance ratio. *, ** and *** represents 10%, 5% and 1% level of
significance respectively

4.2. Main Empirical Results



4.2.1. Linear Results

Even though we test the validity of the UIH in each of the 53 African countries using the Dynamic
Ordinary Least Squares (DOLS) method, we do not present the individual country results here; instead,
these results are provided in Appendix Table Al. However, we present the overall panel results for the
53 countries based on the DOLS regression method. According to existing studies, if there is no
significant relationship between labour force participation and unemployment, UIH is supported.
Conversely, a negative relationship between labour force participation and unemployment indicates the
Discouraged Worker Hypothesis (DWH), while a positive relationship suggests the Added Worker
Effect Hypothesis (AWEH).

To provide a more detailed analysis, we disaggregate both the working-age population and the youth
by gender (female and male). From Table 1A in the appendix, we present six models: Model 1 examines
the relationship between female youth labour force participation and female youth unemployment;
Model 2 analyses the relationship between male youth labour force participation and male youth
unemployment; Model 3 represents the relationship between total youth labour force participation and
total youth unemployment, and we begin our interpretation with this model. Similarly, for the working-
age population (15-64 years), Model 4 examines the relationship between female labour force
participation and female unemployment; Model 5 investigates the relationship between male labour
force participation and male unemployment; and Model 6 explores the relationship between total labour
force participation and total unemployment. This structured approach allows us to better understand
how labour force participation and unemployment interact across different demographic

As shown in the table (Models 1 to 3), evidence suggests a general existence of the Discouraged Worker
Hypothesis (DWH) among African youth, regardless of gender (male or female). This is because there
is a significant negative relationship between youth labour force participation and youth
unemployment—an increase in unemployment leads to a decline in labour force participation among
youths, irrespective of gender. This regression result corroborates the earlier cointegration findings. The
validity of DWH reflects a situation where young people become discouraged from seeking
employment due to their inability to secure jobs for years after leaving school, ultimately resulting in
low youth labour force participation.

Several factors contribute to this trend among African youth. The first factor is the labour market and
economic conditions in many African countries. Reports by the African Development Bank (AfDB)
indicate that labour market characteristics in Africa make it difficult for youth to secure decent and
transformative jobs. One such report highlights a mismatch between labour supply and demand, where
employers seek highly skilled workers, but many youths lack the required qualifications.? As a result,
the labour market is characterised by high levels of unemployment and underemployment, with few
quality or formal jobs available (Njifen and Meungwe, 2024). The formal sector has also failed to
generate the desired number of decent jobs, largely due to the challenging business environment. Bah
and Fang (2015) observed that, across all business environment indicators, sub-Saharan African (SSA)
countries performed poorly compared to other regions. Furthermore, although the continent experienced
economic growth in the 2000s, this growth was largely driven by non-labour-intensive sectors such as
resource extraction and capital-intensive industries, leading to minimal reductions in poverty and
unemployment (Mbaye & Gueye, 2018). The informal sector that is growing and generating
employment for the teaming youths has a limited job capacity and few decent jobs (Ncube, 2008; Raifu,
et al. 2025).

With regard to the working-age population, the evidence presents a mixed picture. While the
relationship between labour force participation and unemployment for females and the total population
is negative—indicating the presence of DWH—the relationship between male labour force participation

2 https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/ADR15_chapter_5.pdf



and male unemployment is statistically insignificant, though positive, suggesting the existence of UIH.
In other words, there is no significant relationship between male labour force participation and male
unemployment.

The finding regarding the female working population is particularly worthy of emphasising. Women
often experience discouragement when seeking employment, which can be attributed to several factors.
For instance, in Africa—where unemployment rates are high—the likelihood of women securing
employment is relatively low (Tayal and Paul, 2021). Employment opportunities often become a matter
of survival of the fittest, and women who aggressively seek jobs may be at risk of harassment (lweagu
et al., 2015). Furthermore, Tayal and Paul (2021) highlighted that the low participation of women in
the labour force is partly due to the gender wage gap, where women earn significantly less than men in
the same roles. In countries with high wage disparities, women are less likely to be motivated to seek
employment, leading to their lower participation in the labour market.

4.2.2. Nonlinear Results

In the previous section, we examined the validity of the Unemployment Invariance Hypothesis (UIH)
using a linear approach. In this section, we investigate the possibility of a nonlinear relationship between
labour force participation and unemployment in Africa. The central objective is to determine whether
the validity of UIH depends on an unemployment threshold. In other words, we aim to establish whether
the effect of unemployment on labour force participation remains uniform across all levels of
unemployment or whether nonlinearities exist, causing the effect to differ above or below a certain
unemployment threshold.

To achieve this, we apply the static panel threshold regression developed by Hansen (1999) and the
dynamic panel threshold regression proposed by Seo and Shin (2016). These two methods are employed
for robustness, allowing us to extract deeper insights into the relationship between unemployment and
labour force participation in Africa. Our findings are presented in Table 5.

We begin by examining the relationship between female youth unemployment and female
youth labour force participation (Model 1). The static panel threshold regression results
indicate a threshold value of 3.01% for a single threshold. Our findings reveal that the
Discouraged Worker Hypothesis (DWH) holds for young females in Africa, regardless of the
threshold level, though its intensity varies. Specifically, when unemployment is below 3.01%,
a 1 percentage point increase in unemployment leads to a 0.067 percentage point decrease in
labour force participation. However, when unemployment exceeds 3.01%, a 1 percentage point
increase in unemployment results in a 0.134 percentage point decline in labour force
participation. These findings suggest that at lower unemployment levels, the discouraged
worker effect is moderate, meaning that some unemployed young women remain hopeful about
finding jobs, leading to a less pronounced exit from the labour market. However, when
unemployment surpasses 3.01%, the discouraged worker effect intensifies significantly,
discouraging female youth job seekers further and resulting in a sharper decline in labour force
participation.

This trend can be attributed to worsening labour market conditions in many African countries,
particularly as unemployment becomes more severe. Under such conditions, female youth job
seekers may perceive prolonged joblessness as an indication of structural unemployment,
prompting them to withdraw entirely from the labour market. Our dynamic panel threshold
regression results remain consistent with those of the static panel threshold regression, further
confirming the persistence of the discouraged worker effect among female youth job seekers
in Africa. These findings align with previous studies that have affirmed the validity of the



DWH in various countries, particularly in developing economies (Raifu and Adeboje, 2022;
Raifu et al., 2025).

In the case of male youth unemployment (Model 2), our findings are mixed across estimation
methods. Using the static panel threshold regression, we identify a nonlinear relationship
between male youth unemployment and male youth labour force participation, with a threshold
at 3.461% unemployment. Below this threshold, the relationship is statistically significant and
negative, while above it, the relationship becomes statistically insignificant. Specifically, when
male youth unemployment is below 3.461%, a 1 percentage point increase in unemployment
leads to a 0.043 percentage point decline in labour force participation, providing evidence of
the Discouraged Worker Hypothesis (DWH). This suggests that young males, facing
worsening employment prospects, become discouraged and exit the official labour market.
However, when unemployment exceeds 3.461%, the relationship becomes statistically
insignificant, supporting the Unemployment Invariance Hypothesis (UIH), which implies a
structural decoupling between unemployment and labour force participation for young males
in Africa. This generally indicates that male youth labour force participation is less responsive
to official unemployment statistics, likely because some young males shift from formal to
informal employment, which is often not captured in official labour force data in many
developing countries (Raifu, 2017).

However, our findings using the static panel threshold regression are sensitive to the choice of
estimation method. When we apply the dynamic panel threshold regression, the results differ
significantly. Unlike the static model, which suggests that unemployment discourages
participation, the dynamic model reveals a positive relationship (0.031) below the threshold
(unemployment < 2.452%), supporting the validity of the Added Worker Effect Hypothesis
(AWEH) in the short term. This response may be driven by temporary household income
shocks, short-term job market opportunities, and dynamic labour market adjustments.
However, when unemployment exceeds 2.452%, the relationship becomes negative, indicating
that persistent unemployment reduces labour force participation, reinforcing the DWH.
Notably, the discouraged worker effect is stronger in the dynamic model (-0.097) than in the
static model (-0.043), suggesting that in a dynamic setting, prolonged high unemployment
exacerbates discouragement effects over time. This may be due to factors such as persistent
labour market weaknesses, delayed discouraged worker effects, and labour market hysteresis
in Africa. The difference between the static and dynamic models can be attributed to the fact
that the dynamic model captures labour market adjustments over time. While the static model
provides only a snapshot of the relationship—assuming an immediate effect of unemployment
on labour force participation—the dynamic model accounts for past labour market conditions,
recognising that youth labour force participation adjusts gradually to unemployment shocks.

Regarding the relationship between overall youth unemployment and youth labour force
participation (Model 3), evidence from the static model confirms the validity of DWH both
below and above the threshold (3.748%). Specifically, a 1 percentage point increase in
unemployment leads to a decline in labour force participation by 0.070% below the threshold
and 0.024% above the threshold. However, our findings indicate that the discouraged worker
effect weakens over time.

The results from the dynamic model align with the findings for male youth unemployment and
male youth labour force participation. Below the threshold (3.250%), AWEH holds, suggesting



that some youths enter the labour force in response to economic uncertainty. However, above
the threshold, DWH prevails, implying that persistent unemployment discourages youth from
actively seeking employment, leading to a decline in labour force participation.

We now examine the case of the working-age population, beginning with models 4 to 6.
Regarding the relationship between working-age female unemployment and working-age
female labour force participation (Model 4), our findings from both the static and dynamic
models are consistent. Below the threshold (1.026% for the static model and 1.226% for the
dynamic model), the Added Worker Effect Hypothesis (AWEH) holds, whereas above the
threshold, the Discouraged Worker Hypothesis (DWH) dominates.

In the short run, economic conditions affecting family income—such as a husband's job loss—
may compel women to enter the labour market, leading to an increase in female labour force
participation. However, as labour market conditions deteriorate and unemployment rises,
women may become discouraged and decide to exit the labour force. Specifically, in the static
model, below the threshold (1.026%), a 1 percentage point increase in unemployment leads to
a 0.030 percentage point rise in female labour force participation, while above the threshold, it
results in a 0.015 percentage point decline. In the dynamic model, below the threshold
(1.226%), a 1 percentage point increase in unemployment causes a 0.008 percentage point
decline in female labour force participation, whereas above the threshold, it leads to a 0.022
percentage point decline.

Our findings align with existing studies, such as Congregado et al. (2020), who applied smooth
transition regression to test the Unemployment Invariance Hypothesis (UIH) in Poland. Their
results showed that when the unemployment rate exceeds 13%, DWH holds, reinforcing the
argument that prolonged high unemployment discourages labour market participation.

For the male working-age population (Model 5), our findings reveal distinct patterns across the static
and dynamic models. In the static model, regardless of whether unemployment is below or above the
threshold (2.056%), the relationship between male working-age unemployment and male labour force
participation remains positive and statistically significant. Specifically, a 1 percentage point increase in
male unemployment leads to a 0.009 percentage point rise in male labour force participation below the
threshold and a 0.029 percentage point rise above the threshold, confirming AWEH at all levels of
unemployment.

However, in the dynamic model, the relationship is threshold dependent. Below the threshold (1.286%),
a 1 percentage point increase in male unemployment results in a 0.014 percentage point increase in
labour force participation, supporting the AWEH. Conversely, above the threshold, a 1 percentage point
rise in unemployment leads to a 0.044 percentage point decline in labour force participation, suggesting
the presence of the DWH.

As previously mentioned, the differences between the static and dynamic model results can be attributed
to several factors. First, the dynamic model accounts for labour market adjustments over time, whereas
the static model provides only a snapshot of the relationship. This explains why short-term effects may
differ significantly from long-term trends. Second, the persistence of unemployment in Africa, often
referred to as hysteresis effects, is captured in the dynamic model. Prolonged unemployment tends to
weaken individuals' motivation to seek employment or pursue entrepreneurial opportunities. Third, the
household income effect may initially push unemployed men to actively seek jobs. However, persistent
unemployment often reduces their motivation to participate in the labour market, leading to eventual
withdrawal.



The findings for total unemployment and total labour force participation (Model 6) are largely
consistent with the results for male unemployment and male labour force participation. However, in the
static model, above the threshold of 1.102%, the relationship, though negative (-0.004), is not
statistically significant. This suggests that there is no meaningful association between total
unemployment and total labour force participation for the working-age population. In contrast, the
results of the dynamic model align closely with those observed for male unemployment and male labour
force participation.

Table 5: Threshold Effect of Unemployment on Labour Force Participation
Dependent Variable Labour Force Participation Rate

Non-Dynamic Panel Threshold

Dynamic Panel Threshold

Variable Single Threshold Variable Double Threshold Variable
Model 1
YUPF<3.01 -0.067*** YUPF <3.01 -0.071*** Threshold 2.055***
(0.000) (0.000) (0.000)
YUPF>3.01 -0.134*** 3.01> YUPF < 3.996 -0.140*** YLFPF(-1) 1.000***
(0.000) (0.000) (0.000)
YUPF >3.996 -0.097*** YUPF (below) -0.009***
(0.000) (0.000)
Constant 3.903*** Constant 3.906*** Constant 0.426***
(0.000) (0.000) (0.000)
Observations 1537 Observations 1537 YLFPF(-1) -0.067***
(0.000)
R? (within) 0.119 R? (within) 0.151 YUPF (above) -0.063***
(0.000)
F-Stat 100.48*** F-Stat 87.61***
(0.000) (0.000)
Model 2
YUPM<3.461 -0.043*** YUPM < 3.461 -0.099*** Threshold 2.452%**
(0.000) (0.000) (0.000)
YUPM > 3.461 0.0003 3.461>YUPM <1719 -0.046*** YLFPM(-1) 1.015%**
(0.983) (0.000) (0.000)
YUPM >1.719 -0.001 YUPM (below) 0.031***
(0.883) (0.000)
Constant 3.992*** Constant 4.011*** Constant 0.249***
(0.000) (0.000) (0.000)
Observations 1537 Observations 1537 YLFPM(-1) 0.013*
(0.066)
R? (within) 0.052 R? (within) 0.069 YUPM (above) -0.097***
(0.000)
F-Stat 40.26*** F-Stat 36.84***
(0.000) (0.000)
Model 3
YUPT<3.748 -0.070*** YUPT <3.748 -0.061*** Threshold 3.200***
(0.000) (0.000) (0.000)
YUPT >3.748 -0.024** 3.748 > YUPT < 2.993 -0.100*** YLFPT(-1) 1.035%**
(0.028) (0.000) (0.000)
YUPT >2.993 -0.052*** YUPT (below) 0.009***
(0.000) (0.000)
Constant 3.964*** Constant 3.986*** Constant 0.372***
(0.000) (0.000) (0.000)
Observations 1537 Observations 1537 YLFPT(-1) 0.024***
(0.000)
R2? (within) 0.064 R? (within) 0.087 YUPT (above) -0.132%**
(0.000)
F-Stat 50.83*** F-Stat 47 .42%**
(0.000) (0.000)




Model 4

WPUPF <1.026 0.033*** WPUPF <1.026 0.030*** Threshold 1.226***
(0.000) (0.000) (0.000)
WPUPF >1.026 -0.015*** 1.026 > WPUPF <2.893 -0.020*** WPLFPF (-1) 0.860***
(0.002) (0.000) (0.000)
WPUPF >2.89 -0.008 WPUPF (below) 0.008***
(0.125) (0.000)
Constant 4.011%** Constant 4.012%** Constant -0.184***
(0.000) (0.000) (0.000)
Observations 1537 Observations 1537 WPLFPF (-1) 0.051***
(0.000)
R? (within) 0.044 R? (within) 0.056 WPUPF (above) -0.022***
(0.000)
F-Stat 34.44%** F-Stat 29.34%***
(0.000) (0.000)
Model 5
WPUPM <2.056 0.009** WPUPM <3.243 0.023*** Threshold 1.286***
(0.023) (0.000) (0.000)
WPUPM > 2.056 0.029*** 3.243> WPUPM <1.533 0.011*** WPLFPM (-1) 1.061***
(0.000) (0.005) (0.000)
WPUPM >1.533 0.030*** WPUPM(below) 0.014***
(0.000) (0.000)
Constant 4.308*** Constant 4.299*** Constant 0.184***
(0.000) (0.000) (0.000)
Observations 1537 Observations 1537 WPLFPM (-1) -0.024**
(0.038)
R? (within) 0.048 R? (within) 0.059 WPUPM(above) -0.044***
(0.000)
F-Stat 37.45%** F-Stat 31.18***
(0.000) (0.000)
Model 6
WPUPT <1.102 0.022*** WPUPT <1.102 0.019*** Threshold 1.590***
(0.000) (0.000) (0.000)
WPUPT >1.102 -0.004 1.102> WPUPT <3.349 -0.007** WPLFPT (-1) 0.994***
(0.202) (0.048) (0.000)
WPUPT >3.349 0.005 WPUPT (below) 0.011***
(0.224) (0.000)
Constant 4.190*** Constant 4,194*** Constant 0.138***
(0.000) (0.000) (0.004)
Observations 1537 Observations 1537 WPLFPT (-1) -0.030**
(0.010)
R? (within) 0.033 R? (within) 0.049 WPUPT (above) -0.013***
(0.000)
F-Stat 24.93*** F-Stat 25.62***
(0.000) (0.000)

Note: YUPF, YUPM, YUPT, YLFPF, YLFPM, YLFPT, WPUPF, WPUPM, WPUPT, WPLFPF, WPLFPM and WPLFPT are female youth unemployment rate, male youth unemployment rate, total youth

unemployment rate, female youth labour force participation rate, male youth labour force participation rate, total youth labour force participation rate, female working-age population unemployment rate,

male working-age population unemployment rate, total working-age population unemployment rate, female working-age population labour force participation, male working-age population labour force

participation and total working-age population labour force participation respectively. ***, ** and * denote 1%, 5% and 10% levels of significance respectively

5.0. Conclusion and Policy Recommendations

The empirical analysis of this study tested the asymmetric Unemployment Invariance Hypothesis in
Africa across gender and age groups dynamics. Utilising a dataset spanning 53 African countries from
1991 to 2019, the study employed both static and dynamic panel threshold regression techniques, which
enables us to ascertain the threshold at which UIH holds or does not hold, that is, to know the
threshold effect of unemployment rate on labour force participation rate. The study further
employed the Dynamic Ordinary Least Squares (DOLS) developed by Kao and Chaing (2001)



to estimate the effect of unemployment rate on the labour force participation rate. The findings
reveal both linear and non-linear relationships between labour force participation and
unemployment, with varying effects across demographic groups, providing evidence for both
the Discouraged Worker Hypothesis (DWH) and the Added Worker Effect Hypothesis
(AWEH) under varying economic conditions.

The linear results indicate a significant negative relationship between unemployment and
labour force participation, supporting the discouraged worker effect. As unemployment rises,
individuals—particularly women—withdraw from the labour market due to limited job
opportunities. This trend reflects deep-seated structural issues, including weak industrial job
creation and high informality, which constrain employment absorption even during economic
expansions. The findings reaffirm the persistence of jobless growth in Africa, where economic
output growth does not necessarily translate into employment gains.

The non-linear results reveal threshold effects, suggesting that at low unemployment rates, the
added worker effect dominates, particularly among women. Economic shocks initially lead to
increased labour market participation as households seek additional income. However, beyond
a critical unemployment level, the discouraged worker effect becomes dominant, leading to
labour market exit. This non-linearity underscores the heterogeneous impact of labour market
distress across demographic groups, necessitating tailored policy responses.

Addressing these challenges requires bridging the education-employment gap through
vocational training and technical education aligned with industry needs. Strengthening social
safety nets and introducing unemployment benefits can mitigate the discouraged worker effect
by providing temporary support during economic downturns. Policies promoting gender-
inclusive labour markets, wage equity, and financial access for female entrepreneurs are also
essential. Additionally, investment in infrastructure, digital transformation, and regulatory
reforms are critical for stimulating employment in the industrial and services sectors.
Improving labour market information systems will enable real-time data collection for
evidence-based policymaking. Regional cooperation through ECOWAS, SADC, and the
African Union can enhance labour mobility and harmonize employment policies. Therefore, a
comprehensive strategy is necessary to address Africa’s unemployment challenges and unlock
its labour market potential. Future research should explore sectoral employment trends, and the
role of technological improvements in shaping labour force participation.

Appendix
Table 1A: DOLS Results for Individual Country and Panel
Country Model 1 Decision | Model 2 | Decision Model 3 Decision Model 4 | Decision Model 5 Decision Model 6 Decision
0.90 - 0.45%** AWEH 0.56*** AWEH -0.63*** DWH 0.08*** AWEH 0.03*** AWEH
Algeria (0.78) (19.68) (15.07) (-7.42) (16.66) (8.66)
-0.00 -0.00 -0.00 0.01%** AWEH -0.01 0.00
Angola (-0.86) (-0.38) (-0.40) (11.24) (-1.38) (0.33
-0.10%** DWH -0.19 -0.19%** DWH 0.04*** AWEH 0.01 -0.01%** DWH
Benin (-10.90) (-1.39) (-23.86) (7.73) (0.16) (-3.65)
-0.14 -0.40** DWH -0.49 -2.59 -0.36*** DWH -1.04%** DWH
Botswana (-0.10) (-2.31) (-0.86) (-1.49) (-4.03) (-3.85)
-0.36*** DWH -0.46*** DWH -0.39%** DWH -0.19%** DWH -0.30%** DWH -0.21%** DWH
Burkina Faso (-25.16) (-11.45) (-84.07) (-16.92) (-11.1) (-20.48)
1.68*** AWEH 4.10%** AWEH 2.41*** AWEH 0.39 0.17 0.23
Burundi (16.50) (28.51) (18.15) (1.20) (1.40) (1.21)
-1.05%** DWH -2.61%** DWH -1.78* DWH 2.20* AWEH 0.17 -0.03
Cabo Verde (-9.25) (-17.94) (-38.43) (2.04) (0.14) (-0.18)




0.54*** AWEH 0.19*** | AWEH 0.29%** AWEH 0.24*** AWEH 0.06*** AWEH 0.10%** AWEH
Cameroon (5.64) (17.93) (10.03) (12.65) (34.55) (21.88)
Central African -0.53*** DWH -0.99*** DWH -0.75%** DWH 0.19*** AWEH -0.28*** DWH -0.05*** DWH
Republic (-9.88) (-19.05) (-11.58) (8.43) (-14.81) (-3.49)
-0.01 - -0.03 - -0.02 - -0.01%** DWH -0.05 - -0.02%** DWH
Chad (-0.11) (-0.25) (-0.27) (-6.98) (-1.76) (-3.45)
-0.46%** DWH -0.26 - -0.37*%** DWH 0.11%** AWEH 0.16** AWEH 0.13*** AWEH
Comoros (-9.76) (-1.28) (-3.75) (4.85) (2.60) (9.96)
Congo, Dem. -0.47%** DWH -0.37%** DWH -0.42%** DWH -0.35*** DWH -0.22%** DWH -0.28*** DWH
Rep. (-183.60) (-43.36) (-128.04) (-120.19) (-37.30) (-146.95)
0.02*** AWEH 0.04** AWEH 0.03** AWEH -0.03*** DWH -0.03*** DWH -0.03*** DWH
Congo, Rep. (3.03) (2.82) (2.65) (-5.05) (-21.31) (-8.70)
-0.84*** DWH -0.23 - -0.65** DWH -0.16* DWH -0.04 - -0.14 -
Cote d'Ivoire (-10.32) (-0.67) (-2.74) (-2.09) (-0.18) (-1.07)
-1.63*** DWH -5.39%** DWH -2.98*** DWH 0.86 - 2.47%** AWEH 0.57 -
Djibouti (-92.83) (-10.83) (-28.82) (0.22) (28.53) (1.31)
-0.00 - 0.27** AWEH 0.35%** AWEH 0.90 - 0.10*** AWEH 0.33*** AWEH
Egypt, Arab Rep. (-0.01) (2.13) (4.25) (0.95) (3.21) (8.04)
Equatorial 0.06 - -1.62 - 0.82 - -1.33%** DWH -0.07 - -1.44%** DWH
Guinea 0.17) (-0.32) (0.62) (-17.03) (-0.59) (-22.60)
3.80** AWEH 0.77 - 257 - -0.34%** DWH 1.01 - 0.02 -
Eritrea (2.33) (1.54) (1.49) (-15.38) (1.00) (0.03)
-0.22* DWH -1.73%** DWH -1.35%** DWH 0.10 - -0.43 - -0.08 -
Eswatini (-1.84) (-5.04) (-18.24) (0.40) (-1.81) (-1.59)
-0.07** DWH 0.07** AWEH 0.01 - -0.14%** DWH 0.04* AWEH -0.04** DWH
Ethiopia (-2.22) (2.23) (1.65) (-4.05) (2.16) (-2.51)
1.20 - 0.65*** AWEH 0.81*** AWEH 0.26*** AWEH 0.02 - 0.53*** AWEH
Gabon (1.32) (3.63) (3.66) (12.94) (0.18) (20.18)
-0.41%** DWH -0.28*** DWH -0.37%** DWH -2.34%** DWH 0.38*** AWEH -0.65 -
Gambia (-4.95) (-8.43) (-18.52) (-18.50) (3.89) (-5.99)
1.28*** AWEH 0.17 - 0.64 - 0.28*** AWEH 0.11%** AWEH 0.21%** AWEH
Ghana (4.17) (0.60) (1.67) (35.80) (20.86) (55.70)
0.37 - 0.90** AWEH 0.70 - 0.18** AWEH 2.09%** AWEH 0.77%** AWEH
Guinea (0.52) (1.98) (0.66) (2.86) (7.42) (11.50)
1.51*** AWEH 3.08*** AWEH 2.41%** AWEH -0.17%** DWH 0.62*** AWEH 0.17 -
Guinea-Bissau (9.09) (3.66) (7.02) (-5.56) (6.30) (1.08)
-1.82%** DWH -0.90 - -1.56** DWH 1.04 - -0.47 - -0.34 -
Kenya (-4.39) (-1.46) (-2.25) (0.45) (-0.76) (-0.45)
1.24*** AWEH 1.01*** AWEH 0.98*** AWEH 0.32%** AWEH 0.21%** AWEH 0.22%** AWEH
Lesotho (34.88) (8.65) (11.56) (15.37) (13.25) (25.67)
-0.04 - 0.05 - -0.01 - -0.14%** DWH -0.22%** DWH -0.18%** DWH
Liberia (-0.72) (1.00) (-0.32) (-7.48) (-4.46) (-3.04)
-0.71%** DWH -0.23%** DWH -0.50%** DWH -7.34%** DWH -1.74%** DWH -5.85%** DWH
Libya (-48.05) (-4.01) (-45.28) (-7.28) (-14.22) (-14.24)
-0.02 - -0.04%** DWH -0.04%** DWH -0.00 - -0.01%** DWH -0.01%** DWH
Madagascar (-1.18) (-3.25) (-3.97) (-0.47) (-5.40) (-4.94)
-2.18%** DWH -3.06*** DWH -2.68*** DWH 0.88*** AWEH -1.03%** DWH -0.41%** DWH
Malawi (-8.80) (-21.16) (-18.02) (6.32) (-6.68) (-10.19)
0.03*** AWEH 0.04*** AWEH 0.04*** AWEH 0.00 - 0.02%** AWEH 0.01%** AWEH
Mali (9.46) (13.12) (20.62) (1.45) (4.80) (9.40)
-4,09%** DWH -5.21%** DWH -6.56*** DWH -2.49 - 171 - 0.91 -
Mauritania (-4.83) (-2.54) (-7.06) (-1.49) (0.79) (0.16)
-0.05 - 1.34*** AWEH 1.49*** AWEH -0.68*** DWH 0.12%** AWEH -0.09** DWH
Mauritius (-0.23) (17.70) (14.45) (-5.23) (17.41) (-2.52)
-0.97%** DWH 0.13 - -0.05 - -0.16 - 0.07*** AWEH 0.06*** AWEH
Morocco (-3.64) (0.05) (-0.07) (-1.45) (4.90) (4.65)
-0.35%** DWH -0.30%** DWH -0.71%** DWH -0.15%** DWH 0.28*** AWEH -0.28*** DWH
Mozambique (-88.41) (-3.66) (-39.27) (-9.79) (42.15) (-6.05)
1.12** DWH -1.17%** DWH -1.54%** DWH -0.87%** DWH -0.29%** DWH -0.89*** DWH
Namibia (-2.64) (-24.68) (-3.53) (-3.91) (-21.76) (-6.73)
0.07 - 0.07 - 0.07 - 0.11* AWEH 0.06*** AWEH 0.08 -
Niger (0.09) (1.50) (0.27) (2.01) (3.45) (0.18)
-0.20** DWH -0.33 - 1.54** AWEH -0.16*** DWH 0.19** DWH -0.03 -
Nigeria (-2.08) (-1.66) (2.65) (-8.15) (2.66) (-0.40)
-0.12** DWH 0.14 - -0.19 - -0.03*** DWH 0.02 - -0.05 -
Rwanda (-2.18) (1.33) (-0.90) (-14.67) (0.32) (-1.60)
Sao Tome and -0.03 - 0.34*** AWEH 0.08 - 0.20*** AWEH -0.14%** DWH -0.14* DWH
Principe (-0.54) (10.64) (0.67) (3.74) (-4.67) (-2.11)
-0.32%** DWH -0.45 - -0.54 - 0.09 - -0.33%** DWH -0.21%** DWH
Senegal (-5.81) (-0.42) (-1.59) (5.31) (-3.45) (-6.09)
-0.62*** DWH -0.53%** DWH -0.54%** DWH -0.24 - -0.74%** DWH -0.41%** DWH
Sierra Leone (-65.67) (-30.93) (-28.50) (-53.60) (-54.60) (-66.02)
Somalia 0.50 - 0.27 - 0.28 - 3.17*** AWEH 1.59*** AWEH 2.12%** AWEH




(1.43) (0.90) (0.56) (3.24) (17.72) (10.59)

110 | AWEH | 240** | AWEH 1.48 20.24%** | DWH 069** | AWEH | 0.15* | AWEH
South Africa (2.76) (2.20) (1.81) (-6.32) (14.25) (4.64)

167%* | AWEH | 218** | AWEH | 203** | AWEH 0.01 113%* | AWEH | 0.74** | AWEH
South Sudan (4.71) (14.52) (6.96) (0.27) (25.80) (9.43)

-0.66*** | DWH 135 -1.36%x* DWH 0.04** | AWEH | 031*** | AWEH | -029*** | DWH
Sudan (-11.48) (0.72) (-5.77) (14.24) (8.46) (-6.08)

0.33* AWEH | 0.24** | AWEH | 034%* | AWEH | 027** | AWEH | 0.04%* | AWEH | 0.10%* | AWEH
Tanzania (1.86) (13.68) (7.53) (3.06) (6.63) (4.54)

0.05%** | AWEH 0.16 0.12** | AWEH | -0.07** | DWH | -0.06%** DWH 20.07*** | DWH
Togo (6.13) (1.17) (9.42) (-5.87) (-4.21) (-35.38)

-0.66*** | DWH 0.09 -0.54%* DWH 0.32%** | AWEH 0.19 0.26*** | AWEH
Tunisia (-5.71) (0.16) (-2.43) (21.37) (1.06) (5.41)

0.01*** | AWEH | 0.04** | AWEH | 002*** | AWEH 0.01 -0.00 0.01
Uganda (3.55) (4.68) (6.14) (0.44) (-0.45) (1.10)

055 1.00%** | AWEH | 0.81** | AWEH 009** | AWEH | 0.12*** | AWEH 0.10** | AWEH
Zambia (0.78) (9.01) (3.41) (2.81) (6.75) (2.85)

0.13 003* | AWEH 0.02 0.20%** | AWEH 0.01 012
Zimbabwe (1.49) (1.74) (0.55) (8.65) (0.33) (-0.19)

20.06*** | DWH | -0.10** | DWH | -0.11%** DWH | -0.16*** | DWH 0.14 20.10*** | DWH
Overall (-69.71) (-3.98) (-50.14) (-21.47) (1.64) (23.64)

Note: Values in parentheses are t-test values. DWH shows that Discouraged Worker Hypothesis holds. AWEH
implies that Added Worker Effect holds, that is, there is an added worker effect. Dash lines show that there is no
significant relationship between labour force participation and unemployment, that is, Unemployment Invariance
Hypothesis (UIH) holds. ***, ** and * denote 1%, 5% and 10% levels of significance respectively.
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