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Abstract: The relationship between trade openness and unemployment in Southern African Develop-
ment Community (SADC) countries remains an area of significant interest and concern. While trade
openness is often advocated for fostering economic growth and development, its potential effects
on employment outcomes are complex and multifaceted. Understanding the nature and nuances
of this relationship within the SADC region is crucial for policymakers and stakeholders seeking
to design effective strategies that balance the benefits of trade openness with the goals of reducing
unemployment and promoting inclusive growth. This study evaluates the effect of trade openness on
unemployment in SADC from 1980 to 2019 using panel ARDL (pooled mean group—PMG) estima-
tion techniques. The findings of the study show that trade openness and exports negatively impact
unemployment, whereas imports positively affect unemployment in the long run. This suggests that
while boosting exports and real trade, openness decreases unemployment, and imports increase job
losses in the long run in the SADC region. This calls for more caution on trade openness regarding
what to export and import when addressing regional unemployment reduction policies.

Keywords: unemployment; trade openness; panel data; pooled mean group; SADC

JEL Classification: E24; F16; F63

1. Introduction

The Southern African Development Community (SADC) countries, comprising a
diverse group of nations in the southern region of Africa, have experienced a significant
increase in trade openness as they actively participate in regional and international trade
agreements (World Bank 2020a). This rise in trade openness has sparked concerns regarding
its potential effects on unemployment rates within the region. Unemployment remains
a persistent socioeconomic challenge in many SADC countries, impeding their develop-
ment efforts and exacerbating social disparities (ILO 2020). Thus, exploring the intricate
relationship between trade openness and unemployment in SADC countries is imperative.
By understanding this relationship comprehensively, policymakers can devise effective
strategies to address unemployment challenges and capitalise on the benefits of trade
integration. This study aims to investigate the impact of trade openness on unemployment
in selected SADC countries, contributing valuable insights to both academic discourse and
policymaking to formulate evidence-based policies and interventions.

According to comparative advantage (Ricardo 1817) and HOS (Heckscher and Ohlin
1991), theorists, analysts and other empirical studies (Felbermayr et al. 2011; Fugazza et al.
2014; Belenkiy and Riker 2015), trade openness is a critical factor in reducing unemployment
because it accelerates resource allocation, boosts productivity and increases competitiveness.
Developed and developing countries have utilised foreign policies to increase productivity
and job development (Steven and Evangelina 2013; Spohr and Silva 2017). As a result, many
countries have enhanced trade openness. Even while their levels of trade openness are

Economies 2023, 11, 252. https://doi.org/10.3390/economies11100252 https://www.mdpi.com/journal/economies

https://doi.org/10.3390/economies11100252
https://doi.org/10.3390/economies11100252
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/economies
https://www.mdpi.com
https://orcid.org/0000-0003-0803-3635
https://orcid.org/0000-0002-0145-9062
https://doi.org/10.3390/economies11100252
https://www.mdpi.com/journal/economies
https://www.mdpi.com/article/10.3390/economies11100252?type=check_update&version=1


Economies 2023, 11, 252 2 of 26

expanding, most countries, particularly developing economies such as the Southern African
Development Community (SADC) countries, continue to face unemployment problems
(SADC 2014; Kpognon et al. 2020; SADC Secretariat 2020).

The subject of this study is becoming more critical in light of the spread of unemploy-
ment. The SADC unemployment rate is still high (12.2%), regardless of the developmental
target strategies (such as the Structural Adjustment Plan) implemented so far (ILO 2020;
Motsatsi 2019; SADC Secretariat 2020). It is believed that unemployment and lack of jobs in-
crease the chances of idleness, destitute, social crime, risk of poverty through loss of income
and long-term unemployment, high population growth and income-earning disparities
(Saunders 2002; Msigwa and Kipesha 2013; Mahmood et al. 2014; Motsatsi 2019).

Several factors, including population size, education levels, migration, technological
advancements, global market trends and government policies, influence the labour market
in SADC countries (Motsatsi 2019; ILO 2020; SADC Secretariat 2020). Thus, the current
paper emphasises trade openness, which affects global market patterns and technology
diffusion, affecting the labour markets (Kim et al. 2017; Belmonte et al. 2021). High unem-
ployment in the region has been exacerbated by countries such as Zambia (13%), Botswana
(19%), Namibia (21%), Eswatini (24%), South Africa (24%) and Lesotho (30%), which
recorded high rates of unemployment since 1980 to 2019. Again, the countries (Botswana
(57%), Eswatini (57.4%), Namibia (64.4%), Lesotho (72.7%) and South Africa, the economic
hub of Southern Africa) that performed well in terms of trade openness have recorded high
unemployment rates (averaging 20.8%) between 1980 and 2019 (World Bank 2020b).

Following high unemployment rates amid trade openness, the relationship between
trade openness and unemployment has always been contentious. Other studies (Gozgor
2014; Anjum and Perviz 2016) suggest trade openness as a factor in reducing unemploy-
ment, while others (Kim 2011; Nwaka et al. 2015; Motsatsi 2019) disagree. For example,
Barro and Sala-i-Martin (1997) opine that trade openness eliminates unemployment. It
creates incentives that boost productivity through the efficient allocation of resources due
to comparative advantage. Nonetheless, Davis (1998), Egger and Kreickemeier (2008) and
Helpman and Itskhoki (2010) argue that trade openness exacerbates unemployment. The
SADC Trade Protocol, Free Trade Area as well as the regional indicative strategic devel-
opment plan (RISDP) aimed at increasing integration and trade openness amongst the
SADC countries and outside the region to improve economic growth as well as to promote
the creation of employment and decent work within the SADC region (SADC Secretariat
2003). Therefore, it is crucial to assess the determinants of unemployment, especially when
developing economies such as SADC countries are becoming more open to international
trade. This could significantly improve the SADC trade openness and unemployment
reduction policies. Again, policymakers will benefit from this research by adapting their
unemployment reduction and trade strategies to better manage the unemployment gap
across the SADC countries. The paper utilised panel data from 1980 to 2019 for 16 SADC
countries to achieve the study objectives.

The current paper examines whether trade openness reduces unemployment and
contributes to the understanding of influential unemployment determinants in SADC
countries only. The specific objectives of the study are (a) to specify the employment model;
(b) to econometrically analyse the impact of real trade openness on unemployment; (c) to
econometrically examine the effect of exports and imports on unemployment in SADC
countries separately and (d) to make policy recommendations based on the findings of
the study.

Given the above objectives, the current study tested the following hypotheses: H0:
Trade openness does not reduce unemployment in SADC countries. H1: Trade openness
reduces unemployment in SADC countries. The findings of the study show that trade
openness and exports negatively impact unemployment, whereas imports positively affect
unemployment in the long run. The results are robust to all forms of trade openness used
in the paper.
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The study reviews the existing literature on trade openness and unemployment in
Section 2. Section 3 presents the unemployment modelling of trade openness and methodol-
ogy. The empirical analysis of the results is carried out in Section 4. The main findings of the
current paper are outlined in Section 5, and Section 6 presents the policy recommendations.

2. Theoretical Literature

Various theories have been developed regarding the relationship between trade open-
ness and unemployment. The Heckscher–Ohlin (HO) (Heckscher and Ohlin 1991) theory
suggests that trade openness can lead to shifts in labour demand and unemployment due
to changes in factor endowments and comparative advantage. The Stolper–Samuelson
theorem emphasises the relationship between trade, factor prices and income distribution,
indicating that trade openness can affect unemployment by altering the relative prices
of labour and capital (Beker 2012; Feenstra 2018). Additionally, the New Trade Theory
highlights the impact of trade openness on industry structure and labour demand, which
can result in job creation or losses depending on a country’s comparative advantage (Gross-
man and Helpman 2018). Furthermore, the export-led growth hypothesis suggests that
trade openness, particularly through exports, can promote economic growth, increase
employment and lower unemployment rates (Edwards 1998). The complexities of these
relationships are influenced by various factors that should be considered when examining
the impact of trade openness on unemployment in the SADC region.

Empirical Literature

The empirical literature on trade openness and unemployment is inconclusive. Studies
(Felbermayr et al. 2011; Gozgor 2014; Fugazza et al. 2014; Akhoondzadeh et al. 2015; Anjum
and Perviz 2016; Martes 2018; Awad 2019; Nwosa et al. 2020; Bhat and Beg 2023) support
trade openness as an unemployment-reducing factor. The studies documenting the negative
effect of trade openness on unemployment align with the HO hypothesis that increasing
trade openness in labour-abundant countries reduces unemployment. Again, the above
literature posits that stimulus growth through trade boosts the demand for goods and
services which raises labour’s marginal productivity and lowers unemployment.

However, Kim (2011), Nwaka et al. (2015), Nessa et al. (2021) and Nguyen (2022)
argue that the increased openness to trade may increase unemployment. The studies above
postulate that the positive effect of trade openness on unemployment is due to the fact
that these countries are endowed with unskilled labour relative to skilled labour. Thus,
trade openness helps to decrease skilled labour unemployment but leads to an increase in
unskilled labour unemployment. This is also validated by Ebaidalla (2016) and Hossain
et al. (2018), who assert that countries with a high degree of trade openness experience
a high rate of youth unemployment. Indeed, the above studies argue that the positive
effect of trade openness on unemployment results from high imports, which hurts local
industries, thereby increasing unemployment. Yet, other studies (Bakhshi and Ebrahimi
2016; Mohler et al. 2018; Famode et al. 2020) advocate that trade openness is uncertain
and has no effect on unemployment. In the same vein, Guneri and Erunlu (2020) and Jha
(2020) argue that the net impact of trade liberalisation on unemployment is ambiguous in
many settings.

The relationship between trade openness and unemployment remains a bone of
contention in Africa. For example, Nwaka et al. (2015), Raifu (2017) and Onifade et al.
(2019) use auto-regressive distributed lag (ARDL) and time series estimation techniques
to show that trade openness worsens unemployment in Nigeria. Consistently, Asaleye
et al. (2021) postulate that trade openness harms employment and wages in Nigeria’s
agriculture and manufacturing sectors. The above studies ascertain that a positive effect of
trade openness on unemployment could be attributed to frictional labour market conditions
and the extent of the strictness of the economies’ employment protection. For example,
Kim (2011) argues that trade openness raises (reduces) unemployment as the country’s
employment protection is relatively stringent (laxative). Nonetheless, Nwosa et al. (2020)
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used ARDL and found that trade policy favours unemployment reduction in Nigeria. More
so, Awad (2019) indicates that trade openness reduces youth unemployment in 50 African
countries. This is consistent with Awad-Warrad’s (2018) evidence of the adverse effect of
trade openness on unemployment in seven Arab countries.

Studies in SADC considered a similar measure of trade openness (a nominal measure
of trade openness), yet they produced inconclusive results on the effectiveness of trade
openness on unemployment. Thus, Motsatsi (2019), in their analysis of determinants of
unemployment in SADC countries, considered trade openness as one of the explanatory
variables. The study found a positive effect of trade openness on unemployment between
2000 and 2016. Famode et al. (2020) used the vector error correction (VEC) estimator to ex-
amine the impact of trade openness on the unemployment rate in the Democratic Republic
of the Congo (DRC) for the period 1991 to 2017. Their results show that trade openness
insignificantly influenced the unemployment rate. However, Khobai and Moyo (2021)
assessed the effect of trade openness on industrial performance, yet their study focuses
on industrial performance, which does not indicate an exact measure of unemployment.
Again, the study did not consider all the SADC countries in their analysis. Their study
suggests that trade openness positively affects industrial performance but is detrimental to
the manufacturing sector, which has witnessed job losses and lower output levels due to a
lack of competitiveness and a rise in imports.

The current research can be distinguished from previous studies by focusing on the
impact of trade openness, specifically on unemployment in all (16) SADC countries. The
study aims to add to the existing literature on the effectiveness of trade openness on
unemployment in SADC countries. This paper considers SADC countries in one panel,
which, while they may differ slightly in terms of population, land size and political systems,
among other things, face similar developmental challenges, such as high unemployment
rates, and share the RISDP blueprint’s goal of accelerating integration and trade openness
to alleviate unemployment.

While most research utilises a nominal trade openness measure, the current paper uses
a real trade openness measure which eliminates distortions due to cross-country differences
in the relative price of non-tradable goods (Alcala and Ciccone 2004). This study also
utilises both aggregated and disaggregated trade openness indicators. Again, real trade
openness, exports and imports of goods and services are treated separately. Numerous
studies have considered shorter periods (Motsatsi 2019; Khobai and Moyo 2021), used the
ordinary least of square (OLS), fixed and random effect and general methods of moments
(GMM) estimation techniques which only perform short-run analysis. This paper sheds
light on the potential impact of trade openness on unemployment by analysing an extended
period (1980–2019), a robust and efficient panel data estimation technique that allows both
short and long-run analysis. Thus, the current paper utilises the panel ARDL estimate
technique, preferably the pooled mean group (PMG), to examine the long-run relationship
between trade openness and unemployment. The following section presents the model
specification and the methodology for the current paper.

3. The Theoretical Unemployment Model

The current paper uses the panel data estimation technique to examine the effect of
trade openness on unemployment in SADC countries from 1980 to 2019. In this study,
panel data estimation methods are desirable as they impose homogeneity of all parameters
to control unobserved heterogeneity and country-specific effects (Islam 1995). Based on
the discussed literature, unemployment is a function of trade openness and other control
variables. Thus, the study model is specified below:

UNEit = β0 + β1RTOit + β2Zit + µi + νt + εit (1)

where:
UNEit is the aggregate unemployment rate, which is the share of the labour force

without work but available for and seeking employment (ILO 2021), RTOit represents
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real trade openness calculated as the sum of imports and exports relative to purchasing
power parity GDP (Alcala and Ciccone 2004) for country i at time t. However, in this
paper, three measures of trade openness are used: real trade openness, and the exports
and imports of goods and services. The Zit represents the control variables which include
economic growth (rgdp), inflation rate (infl), foreign direct investment (fdi), government
expenditure (gex), gross fixed capital formation (gcf) and human capital index(hind). µi is
the unobserved country-specific effect and υt is the time trend. β0 is the constant, and β1
and β2 are coefficients of the predictor variables to be estimated. εit is the disturbance term.
The definitions and sources of the variables are presented in Table 1.

Table 1. Definition and sources of variables.

Variable Definition Expected A Priori Source

unem
Unemployment (%) refers to the share of the labour
force without work but available for and seeking
employment.

World Bank Database

rto
Real trade openness: sum of exports and imports in
exchange rate USD relative to GDP in purchasing
power parity (PPP) USD.

Negative/positive

Author’s calculations from
World Integrated Trade Solution

(WITS) exports, imports and
GDP (in PPP) data

exp

Exports of goods and services (% of GDP) represent
the value of all goods and other market services
provided to the rest of the world. They exclude
compensation of employees and investment income
and transfer payments.

Negative WITS

imp

Imports of goods and services represent (% of GDP)
the value of all goods and other market services
received from the rest of the world. They exclude
compensation of employees and investment income
and transfer payments.

Negative WITS

rgdp Real gross domestic product (% annual). Negative World Bank Database

infl

Inflation (%), as measured by the consumer price
index (%), reflects the annual percentage change in the
cost to the average consumer of acquiring a fixed
basket of goods and services that may be fixed or
changed at specified intervals, such as yearly.

Negative World Bank Database

fdi Foreign direct investment, net inflows (% GDP). Negative International Monetary Fund
(IMF)

gex

General government final consumption expenditure
(formerly general government consumption) (%)
includes all current government expenditures for
purchases of goods and services (including
compensation of employees).

Negative World Bank Database

gcf Gross domestic fixed capital formation (% annual). Negative World Bank Database

hind Is the human capital index based on years of schooling
and return to education. Negative World Penn Tables 10.0

Source: Author’s compilation: definitions from World Bank Database, GED, WITS and World Penn Tables.

The paper employs the economic growth variable based on Okun’s (1962) law propo-
sition that economic growth is a pro-employment generation. Various studies (Raifu 2017;
Motsatsi 2019; Nessa et al. 2021; Bhat and Beg 2023) document a negative effect of economic
growth on unemployment. Therefore, economic growth is expected to have a reducing
effect on unemployment. The inflation variable was considered based on Phillips (1958),
who argued that low unemployment rates are associated with high demands for wages,
thus influencing an increase in inflation. Therefore, a negative effect on inflation and em-
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ployment is expected. Foreign direct investment provides recipient countries with financial
stability that would ensure the formation of new firms and upgrade the existing ones, as
well as enhance technology transfer and competitiveness of industries, which reinforces
job creation (Ebaidalla 2016; Raifu 2017; Motsatsi 2019; Bhat and Beg 2023). In doing so, the
current study expects a negative relationship between FDI and unemployment. Domestic
investment also enhances the formation of new firms, creating more jobs (Ebaidalla 2016;
Awad-Warrad 2018; Motsatsi 2019). Thus, gross fixed capital formation is expected to have
a negative effect on unemployment.

Government expenditure captures the government’s financial resources to address
unemployment issues (Nwaka et al. 2015; Raifu 2017). Therefore, government expenditure
is expected to reduce the effect of unemployment. According to Anyanwu (2014) and
Kpognon et al. (2020), human capital is an unemployment-reducing factor in Africa
and Sub-Saharan Africa. Thus, the study expects a negative effect of human capital on
unemployment in SADC countries. The HO and export-led growth theories contend that
trade openness reduces unemployment. Other studies (Nwaka et al. 2015; Ebaidalla 2016;
Nessa et al. 2021), however, suggest that open trade’s expanding imports and the lack of
skilled workforce in developing economies may have a detrimental effect on job growth.
As a result, trade openness will either positively or negatively impact unemployment in
SADC countries.

The current study aims to assess both the short and long-run effects of trade openness
on unemployment in SADC countries. Therefore, the study employs a panel autoregres-
sive distributed lag (ARDL) estimation methodology, which is desirable since it controls
endogeneity bias and assesses both long and short-run impacts of trade openness on unem-
ployment in SADC countries (Shin et al. 1998). The estimation technique is more efficient
when T > N, unlike the GMM, which biases the inferences due to instrument proliferation
and unreliable autocorrelation tests when T > N (Roodman 2009).

The panel ARDL estimation techniques, which include the mean group (MG), dynamic
fixed effect (DFE) and pooled mean group (MG) estimator, are consistent and efficient where
T > N (Pesaran et al. 1999). Thus, with adequate lags of all variables, ARDL, particularly
PMG and MG estimators, can alleviate the endogeneity problem (Shin et al. 1998). In
addition, Pesaran and Smith (1995), and Pesaran et al. (1999) suggest that the mean group
(MG) and the pooled mean group (PMG) allow growth regressions to have a greater degree
of parameter heterogeneity than the other estimators such as the GMM and fixed effect.
The PMG error correction model is presented in Equation (2):

∆Yit = θ[Yi,t−1 − λiXit] + ∑p−1
j=1 ζij∆Yi,t−j + ∑q−1

j=0 βij∆Xi,t−1 + ωi + εit (2)

where:
Yit is the dependent variable (unemployment), the Xit represents the explanatory

variables and are allowed to be purely 1(0) or 1(1). θ = 1 − σi is the speed of adjustment for
the group of SADC countries. The λi is the vector of a long-run relationship. [Yi,t−1 − λiXit]
is the error correction term that represents the long-run information of the model.

Given the above panel ARDL (PMG) model in Equation (2), the unemployment model
for this research in Equation (3) is now transformed into a reparameterised ARDL (p, q. . .. q)
model. Thus, the unemployment–trade openness model is specified as follows:

∆LUNEMit = θ[LUNEMi,t−1 − λiXit] + ∑p−1
j=1 ζij∆LUNEMi,t−j + ∑q−1

j=0 βij∆Xi,t−1 + ωi + εit (3)

where:
LUNEMit is the dependent variable, the Xit represents the explanatory variables and

are allowed to be purely 1(0) or 1(1). Xi,t−1 denotes the explanatory variables, including
the main independent variable (trade openness) and the control variables. The λi is the
vector of a long-run relationship. [LUNEMi,t−1 − λiXit] is the error correction term (ECT),
which represents the long-run information of the model. The rule of thumb is that if
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the adjustment coefficient is positive or greater than one, it indicates model instability.
However, if the adjustment coefficient is negative and less than one in absolute terms, it
shows model stability. The error correction model comes with a different operator for the
dependent variable. Meaning that once the ARDL is differenced, there will be a loss of lag
length. Therefore, the lag length is now p − 1 and q − 1 ζij and βij are short-run parameters.
ωi and εit denote the unit-specific fixed effects and the error term, respectively.

Under long-run slope homogeneity, the pooled estimators are consistent and efficient.
As a result, the effect of heterogeneity on the means of the coefficients can be determined
by the Hausman (1978) test applied to the difference between the DFE, MG and PMG.
Therefore, it is also essential to test and verify the suitability and significance of the PMG
estimator relative to the MG and DFE estimators based on the consistency and efficiency
properties of the two estimators, using a likelihood ratio test or a Hausman (1978) test.

4. Empirical Results

To understand our data regarding the appropriate methodology for the empirical
analysis, the current study described the data, carried out a unit root test and correlation
tests and selected the optimal lag (see Appendix A) on all the variables.

Table 2 describes the data for the variables used in the unemployment–trade openness
model. The table indicates that the average unemployment rate in SADC between 1980
and 2019 is 12.3%, and the average real trade openness is 44%. Again, Table 2 indicates that
the average exports and imports are 35% and 44%, respectively. This also shows that SADC
countries import more than they export between 1980 and 2019. Moreover, the descriptive
statistics show that inflation has been high between 1980 and 2019 at an average of 84%. The
real GDP has a mean of 3.5% between 1980 and 2019. The government expenditure ratio
has a mean of around 12%, while net inflows of foreign direct investments average 3.13%,
suggesting that SADC countries have been net receivers of FDI inflows between 1980 and
2019. The human capital index has a mean of 2.1. Gross fixed capital formation has a mean
of 22%. The descriptive statistics indicate that the standard deviation is large enough to
explore variations in the data series. In the correlation coefficient matrix (see Appendix B),
there is no exact or linear relationship between the explanatory variables. Therefore, the
model certainly passes the test of multicollinearity. Since the panel data are unbalanced,
the paper uses the Im–Pesaran and Augmented Dickey–Fuller unit root tests (see Table 3).
The stationarity tests test the null hypothesis of the unit root test and the alternative, which
hypothesises that the series is stationary. The rule of thumb is to reject the null hypothesis
if the p values of the Im–Pesaran and ADF are less than 0.05.

Table 2. Descriptive statistics.

Variable Obs Mean Std. Dev. Min Max

unem 372 12.268 9.433 0.599 37.940
rto 635 43.633 26.450 2.064 143.050
exp 632 34.672 20.164 2.525 107.994
imp 631 43.809 24.784 5.560 119.287
rgdp 640 3.454 4.775 −24 26.800

infl 640 83.973 981.400 −72.700 23,773.100
fdi 629 3.135 5.232 −7.040 57.840
gex 630 11.656 14.757 −49.430 109.510
gcf 633 21.718 10.975 −5.396 76.693

hind 568 2.059 1.381 1.041 12.334
Note: unem is the unemployment rate; rto—real trade openness; exp and imp—exports and imports of goods
and services; rgdp—economic growth; infl—inflation rate; fdi—foreign direct investment; gex—government
expenditure; gcf—gross fixed capital formation; hind—human capital index; Source: Author’s computations from
Stata Descriptive Statistics regressions.
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Table 3. Unit root test results.

Method Im–Pesaran ADF

Order of Integration Level First Difference Level First Difference

Variable t-stat t-stat t-stat t-stat
Lunem 1.357 −4.517 *** −1.531 −6.033 ***

Lrto −0.642 8.055 ** −0.856 −9.303 **
Lexp −11.771 ** −17.092 ** −10.847 ** −23.817 **
Limp −11.180 ** −16.288 ** −10.159 ** −22.137 **
Lrgdp −3.590 ** −14.159 ** −4.161 ** 13.506 **
Linf −2.414 *** 13.729 ** −2.795 ** −9.768 **
Lfdi −4.517 ** −9.389 ** −9.142 ** −21.339 **
Lgex −3.543 *** −15.75 *** −4.841 *** −22.524 ***
Lgcf −10.978 *** −18.950 *** −16.310 *** −30.271 ***

Lhind 3.154 −3.190 ** −5.058 *** −1.394 ***
p < 0.01 **, p < 0.05 ***, p < 0.01 *; Source: Author’s compilation from Stata unit root tests.

The stationarity tests in Table 3 indicate that unemployment, economic growth, in-
flation, foreign direct investment, gross fixed capital formation, government expenditure,
financial development and human capital are stationary at levels. However, trade openness
and exchange rates are stationary at first difference. Since the variables under consideration
have different orders of integration, the paper adopts the panel ARDL (PMG) estimation
technique, which is efficient and consistent where the series of variables are not integrated
in the same order (Shin et al. 1998; Ali et al. 2021). The consistency and efficiency of the
panel ARDL estimates rely on several specification conditions. Thus, one of the most
critical assumptions for the consistency of the ARDL model is that the regression residuals
be serially uncorrelated and that the explanatory variables can be treated as exogenous
(Pesaran et al. 1999).

The current research obtains an optimal lag structure for each country separately. For
this purpose, the present study uses the ardl command by Kripfganz and Schneider (2018)
and runs the ardl command for each country. Thus, the AIC is employed following Liew
(2004), who suggests that the AIC is more efficient for smaller samples. The lag structure
could not be expanded further to avoid the lack of degrees of freedom. Therefore, the most
common lags for variables of interest are presented in Appendix A. Appendix A indicates
that the most common lag for the variables included in the model is 1, except for foreign
direct investment, which uses a lag of 0.

Regarding the empirical results, Table 4 presents the findings for the benchmark model,
which evaluates the effects of real trade openness (rto) on unemployment. Tables 5 and 6
show the results of the impact of trade openness via exports and imports. All panel
ARDL estimators are presented in each measure of trade, yet the Hausman (1978) test
captures the difference between homogeneity and heterogeneity. Accordingly, the p-values
of the Hausman (1978) test as shown in all the estimation results tables, are greater than
0.05. Therefore, the paper’s empirical results are based on the long-run PMG estimator
(short-run coefficients are available on request). The ECTs in Tables 4–6 are negative and
significant and lower than −2 (that is, within the unit circle), which implies that there is
a cointegration relationship between the variables of concern, meaning that the linkage
between unemployment and the regressors is characterised by high predictability and that
the spread movement is mean reverting in SADC countries.
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Table 4. Real trade openness and unemployment in SADC countries.

Long-Run Coefficients

(DFE) (MG) (PMG)

Variables

ECT −0.207 *** −0.550 ** −0.248 ***
(0.0372) (0.219) (0.0782)

L.lrto −0.446 ** −0.031 −0.284 ***
(0.191) (0.453) (0.083)

L.lrgdp −0.025 −0.013 −0.114 ***
(0.052) (0.111) (0.025)

L.linfl 0.116 * 0.097 0.071 ***
(0.060) (0.088) (0.020)

lfdi 0.063 −0.015 −0.152 ***
(0.065) (0.087) (0.0149)

L.lgex −0.005 0.056 −0.017 *
(0.034) (0.077) (0.009)

L.lgcf 0.010 −0.001 −0.134 **
(0.163) (0.364) (0.056)

L.lhind −0.025 −3.186 0.317 ***
(0.278) (2.096) (0.097)

Constant 0.917 *** 4.902 0.887 ***
(0.242) (4.517) (0.330)

Hausman p-value 0.185 1.000
Observations 297 297 297

Note: unem is the unemployment rate; rto—real trade openness; rgdp—economic growth; infl—inflation rate;
fdi—foreign direct investment; gex—government expenditure; gcf—gross fixed capital formation; hind—human
capital index. Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1; Source: Author’s compilation from
Stata Panel ARDL regression.

Table 5. Exports of goods and services and unemployment in SADC countries.

Long-Run Coefficients

(DFE) (MG) (PMG)

Variables

ECT −0.195 *** −0.569 *** −0.180 ***
(0.037) (0.168) (0.063)

L.lexp −0.200 −0.242 −1.206 ***
(0.275) (3.423) (0.235)

L.lrgdp −0.053 −0.958 −0.163 ***
(0.057) (0.747) (0.033)

L.linfl 0.149 ** 0.099 0.170 ***
(0.068) (0.146) (0.037)

lfdi 0.060 0.487 −0.221 ***
(0.071) (0.731) (0.024)

L.lgex 0.001 0.474 0.007
(0.037) (0.369) (0.015)

L.lgcf 0.011 −2.122 −0.171
(0.175) (4.219) (0.130)

L.lhind −0.067 29.020 0.659 ***
(0.298) (31.070) (0.172)

Constant 0.654 ** 1.662 1.274 ***
(0.278) (2.868) (0.453)

Hausman p-value 0.998 0.999
Observations 296 296 296

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1; Source: Author’s compilation from Stata Panel
ARDL regression.
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Table 6. Imports of goods and services and unemployment in SADC countries.

Long-Run Coefficients

(DFE) (MG) (PMG)

Variables

ECT −0.196 *** −0.415 * −0.233 ***
(0.037) (0.214) (0.0852)

L.limp −0.268 0.933 0.487 ***
(0.227) (0.692) (0.083)

L.lrgdp −0.051 −0.043 0.002
(0.057) (0.140) (0.013)

L.linfl 0.152 ** 0.234 0.021 *
(0.068) (0.208) (0.012)

Lfdi 0.068 −0.819 −0.118 ***
(0.071) (0.848) (0.008)

L.lgex −0.003 0.523 0.009 **
(0.036) (0.414) (0.005)

L.lgcf 0.075 0.247 0.138 ***
(0.184) (1.258) (0.033)

L.lhind −0.076 4.864 −0.103 ***
(0.295) (4.034) (0.033)

Constant 0.675 *** −0.102 −0.202
(0.237) (4.474) (0.256)

Hausman p-value 0.906 0.162
Observations 296 296 296

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1; Source: Author’s compilation from Stata Panel
ARDL regression.

The PMG in Table 4 indicates that real trade openness has a negative effect on unem-
ployment. Specifically, a 1% increase in trade openness would decrease the unemployment
rate by 0.3% at a 1% significance level, holding other variables constant. The result is
consistent with the Hecksher–Ohlin–Stolper–Samuelson theory, which advocates that an
increase in a country’s openness increases the demand for labour, particularly in developing
countries with abundant labour. The result aligns with Gozgor (2014), Anjum and Perviz
(2016), Awad-Warrad (2018), Awad (2019), Nwosa et al. (2020) and Bhat and Beg (2023),
who document evidence of the negative relationship between trade openness and unem-
ployment. This calls for SADC governments to increase and maintain the trade openness
process rather than protectionism to reduce unemployment in the region.

The empirical findings indicate that economic growth, foreign direct investment,
government expenditure and gross fixed capital formation negatively and significantly
affect unemployment in the long run. Thus, a 1% increase in economic growth, foreign
direct investment, government expenditure and investment is associated with a 0.11%,
0.2%, 0.2% and 0.13% decrease in unemployment. Hence, a negative effect of economic
growth on unemployment in both the short and long run indicates the validity of Okun’s
law assertion in SADC countries. The result is consistent with Motsatsi (2019), who suggests
that economic growth has a negative impact on unemployment in SADC countries.

Regarding the effect of foreign direct investment on the unemployment rate, this paper
shows that FDI is indispensable to the SADC economy as increasing foreign direct invest-
ment often leads to an increased demand for workers, thus reducing the unemployment
rate. The result is consistent with Habib and Sarwar (2013) and Raifu (2017), who argued
that the inflow of foreign direct investment creates more employment opportunities, thus
reducing unemployment.

Table 4 shows that if the government increases its consumption expenditure by one
percent, the unemployment rate will fall by 0.02% in the long run. This implies that
unemployment will decrease if the SADC government spends more on infrastructure,
health and education. The result accords with Saraireh (2020), who documents a negative
relationship between government expenditure and unemployment in Jordan.
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Again, regarding investment, Table 4 indicates that increasing domestic investment
creates productivity and creates more jobs, reducing unemployment in the long run. This
implies that domestic investment is an unemployment reduction factor in the SADC
region. Thus, domestic investment is fundamental to unemployment reduction. The
result is consistent with Anyanwu (2014), Onifade et al. (2019) and Saraireh (2020), who
indicated that domestic investment reduces unemployment in Africa, Nigeria and Jordan,
respectively.

Inflation and human capital index (education) positively and significantly affect un-
employment in SADC countries. The positive effect of inflation on unemployment shows
that inflation worsens unemployment in the SADC countries. This finding refutes the
theoretical assertions of the negative relationship between inflation and unemployment in
the Philips curves. Hence, the results are congruent with Famode et al. (2020), who affirm
that inflation harms unemployment in DRC.

The human capital variable has a positive effect on unemployment in SADC countries.
The result is inconsistent with the expected a priori. This implies that unemployment
still increases with a more educated population, which also suggests revisiting the edu-
cation policy in SADC countries. The result is consistent with Nepram et al. (2021), who
found a positive relationship between human capital and unemployment. The follow-
ing table presents the results of the impact of trade openness as measured by exports on
unemployment in SADC countries.

The PMG in Table 5 indicates that exports are insignificant in explaining unemploy-
ment changes in the short run in SADC countries. Yet, the export of goods and services has
a negative impact on unemployment in the long run. More specifically, a 1% increase in
exports of goods and services is associated with a 1.2% decrease in unemployment. This
implies that the aggregate production of exports increases labour utilisation, leading to
a reduction in unemployment. This result is consistent with Mashayekhi et al. (2012),
who argued that increased exports and increased output lead to positive employment
effects. The result also aligns with Awad-Warrad (2018), who found a negative relationship
between exports and unemployment in Arab countries.

Table 6 indicates that trade openness via imports is insignificant in explaining changes
in unemployment in the short run. However, a 1% increase in imports of goods and
services is associated with a 0.5% increase in unemployment in the long run. This is due to
the fact that the SADC imports could have increased technological advancements, which
have improved the productivity of workers, thus resulting in lower employment levels as
more output can be produced without the increment in the labour input. As a result, the
displacement of workers by machinery (Motsatsi 2019; Khobai and Moyo 2021) could also
explain the positive effect of imports on unemployment in SADC countries. The positive
impact of imports on unemployment could also indicate the import dependency of many
SADC economies and the impact of their resource dependency, where extractive industries
essentially characterise their export sector with limited employment opportunities. The
result is consistent with Awad-Warrad (2018), who found a positive relationship between
imports and unemployment in Arab countries. The result is congruent with Famode et al.
(2020), who suggest expanding trade openness through imports leads to the closing of
local firms and increasing unemployment in DRC. This necessitates carefully identifying
imports that promote higher growth and lower unemployment in SADC countries. The
SADC governments should also spend more on information and technology education to
equip the region’s workforce with the technical expertise to compete in the job market and
create jobs for themselves.

Even if the human capital variable positively and significantly affects unemployment
in SADC countries, the effect is not the same for the unemployment–exports model. Thus,
Table 6 indicates a 1% increase in the human capital index leads to a 0.1% decrease in
unemployment at a 1% significance level in SADC countries. This implies that increas-
ing human capital reduces unemployment. The result aligns with Anyanwu (2014) and
Kpognon et al. (2020), who suggest that human capital is an unemployment-reducing factor
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in Africa and Sub-Saharan Africa. This calls for effective policies that invest in the SADC
citizens’ human capital, and the workforce is needed as the region imports more. Again,
the unemployment–import model indicates that the variables of government expenditure
and gross fixed capital formation (domestic investment) have a positive and significant
effect on unemployment. More specifically, a 1% increase in government expenditure and
gross fixed capital formation leads to 0.01% and 0.14% unemployment, respectively.

Table 6 shows that government consumption expenditure is positively related to un-
employment. However, the result is contrary to a priori expectations. This may not be
unconnected with some augments in public sector economics that the government some-
times does engage in unproductive investment or spending. The result aligns with Nwosa
(2014) and Raifu (2017), who argued that government expenditure increases unemployment
in Nigeria.

According to the import–unemployment model, gross fixed capital formation posi-
tively and significantly affects unemployment. The result is inconsistent with the expected
a priori of this paper. This could be explained by the fact that while labour-abundant SADC
countries import more, most investments become digital ones that only employ a few
people familiar with digitalisation and technologies. This creates inequalities in the labour
market that cause unskilled labour to be unemployed. The result aligns with Nasution et al.
(2021) who argue that rapid technological developments will eventually replace human
work, making unemployment endless. To prove the reliability of our results, this study
performed diagnostic and stability tests.

Various diagnostic checks were conducted to ensure that classical regression assump-
tions were not violated. According to the results of diagnostic tests given in Appendix C, the
assumptions of no heteroscedasticity, normality of residuals, specification of the functional
form of the model and no autocorrelation were confirmed. According to Bahmani-Oskooee
and Nasir (2004), if the plot of the CUSUMQ (see Appendix D) sample path moves outside
the critical region, and in this case, at a 5% significance level, the null hypothesis of stability
over time of the intercept and slope parameters is rejected, meaning that the economic
growth models for SADC countries are stable.

5. Summary and Conclusions

This study employed the PMG estimation technique to examine the impact of trade
openness on unemployment in SADC countries from 1980 to 2019. Diagnostic tests were
conducted to validate classical regression assumptions, including the Durbin–Watson and
B-Godfrey autocorrelation test, the White heteroscedasticity test, and CUSUMQ to assess
model stability. The Hausman test was used to determine the appropriate estimator, with
the PMG estimator being selected due to its p-value exceeding 0.05%.

In the short run, the PMG results revealed an insignificant relationship between trade
openness and unemployment in SADC. However, economic growth and government
expenditure impacted unemployment negatively and significantly in the short run. In
the long run, the study identified that real trade openness and exports of goods and
services reduced unemployment in SADC countries. Therefore, it is crucial to continue the
process of trade openness, mainly through trade and exportation, rather than resorting to
protectionism, to reduce the region’s unemployment rates effectively. However, the study
also revealed that trade openness through imports exacerbated unemployment in SADC
countries. This highlights the need for caution in international trade policies, particularly
regarding importation, when formulating strategies to address unemployment.

Furthermore, the findings of this study support Okun’s law, indicating that economic
growth plays a role in reducing unemployment in SADC countries. Additionally, foreign di-
rect investment, government expenditure and gross fixed capital formation were identified
as factors that reduce unemployment in SADC countries. However, the impact of the hu-
man capital index on unemployment differed between the models of unemployment–real
trade openness and openness–export. Furthermore, the study found a positive relationship
between government expenditure, gross fixed capital formation and unemployment in
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the unemployment–imports model. Lastly, the study’s results indicated that the long-run
Philips curve hypothesis could not be confirmed in the SADC region.

These findings underscore the importance of sustained economic growth, prudent
trade policies and targeted investments in education and technology to address unemploy-
ment challenges in SADC countries.

6. Policy Implications

The findings of this study, which assesses the impact of trade openness on unem-
ployment in the Southern African Development Community (SADC) from 1980 to 2019
using panel ARDL estimation techniques, hold important implications for theory, practice
and policy.

Theoretically, the negative relationship between trade openness and unemployment
and the negative impact of exports on unemployment aligns with theories such as the
Heckscher–Ohlin theory and the export-led growth hypothesis. These findings support the
notion that increasing real trade openness and promoting export-oriented industries can
reduce unemployment rates in the long run.

Regarding practical implications, the results suggest that SADC countries should
prioritise policies that enhance trade openness and encourage export-oriented activities. By
creating an enabling environment for trade, such as reducing trade barriers and promoting
trade agreements, governments can stimulate economic growth and job creation. The
study’s findings also highlight the importance of diversifying exports and enhancing
competitiveness to maximise the positive impact on employment.

On the policy front, the positive relationship between imports and unemployment
indicates the need for policies that mitigate the potential job losses associated with imports.
Governments should carefully manage and monitor imports to prevent harm to domestic
industries and employment. Policymakers may implement targeted industrial policies,
trade adjustment assistance programs or training initiatives to facilitate the transition of
workers from declining sectors to those experiencing growth.

Overall, the study’s results emphasise the importance of a balanced and nuanced
approach to trade policies in the SADC region. While promoting trade openness and export-
oriented strategies can help reduce unemployment, policymakers must also address the
potential negative consequences of imports on domestic employment. By implementing
evidence-based policies considering these dynamics, governments can effectively foster
sustainable economic development and tackle unemployment challenges in SADC countries.
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Appendix A

Table A1. Lag length selection.

Variables unem rto exp imp rgdp infl fdi gex gcf hind

Country

Angola 1 0 0 1 1 1 0 0 1 1
Botswana 1 1 0 1 0 1 0 0 0 0
Comoros 1 0 1 1 0 0 0 0 1 1

Democratic Republic of Congo 1 0 1 1 1 1 1 1 1 1
Eswatini 1 1 0 1 0 0 0 0 0 0
Lesotho 1 1 0 1 1 0 0 0 1 0

Madagascar 1 1 1 1 1 0 0 1 0 0
Malawi 1 0 0 1 1 0 1 1 1 1

Mauritius 1 0 1 0 0 1 1 0 0 1
Mozambique 1 1 0 0 1 1 1 0 0 1

Namibia 1 1 1 0 1 0 0 1 1 1
South Africa 1 0 0 1 0 0 1 1 0 0

Seychelles 1 1 1 0 1 1 1 1 1 1
Tanzania 1 1 0 1 0 1 0 1 0 1
Zambia 1 1 0 0 1 0 1 1 1 0

Zimbabwe 0 0 1 0 0 1 1 0 1 1
Common lag 1 1 1 1 1 1 0 1 1 1

Source: Author’s compilation from Stata ARDL AIC lag length selection criterion.

Appendix B

Table A2. Correlation matrix.

lunem lrto lexp limp lrgdp linfl lfdi lgex lgcf lhind

lunem 1.000
lrto 0.176 * 1.000
lexp 0.346 ** 0.645 * 1.000
limp 0.141 * 0.656 ** 0.668 * 1.000
lrgdp −0.014 * 0.082 * 0.039 * 0.081 * 1.000
linfl 0.143 * −0.171 * −0.002 * −0.102 * 0.047 * 1.000
lfdi −0.203 * 0.101 * 0.233 * 0.335 0.212 0.068 * 1.000
lgex 0.103 * −0.095 * 0.028 * −0.098 * 0.016 * 0.010 * −0.104 * 1.000
lgcf −0.055 * 0.145 ** 0.167 * 0.306 * 0.426 * 0.071 * 0.373 * −0.078 * 1.000

lhind −0.103 * 0.245 * 0.105 * 0.267 * −0.106 * −0.291 * 0.051 −0.028 * 0.069 * 1.000

*** p < 0.01, ** p < 0.05, * p < 0.1; Source: Author’s compilation from Stata correlation regression.

Appendix C

Table A3. Diagnostic test results.

Group/Country Durbin–Watson B-Godfrey Test Statistic White Test Statistic CUSUM

1. Angola 2.893 9.623 16.000 stable
2. Botswana 1.365 3.319 18.000 stable
3. Comoros 2.011 0.167 18.000 stable

4. Democratic Republic of Congo 3.098 8.718 17.000 stable
5. Eswatini 3.456 5.736 18.000 stable
6. Lesotho 2.023 0.067 19.000 stable

7. Madagascar 2.126 0.591 18.000 stable
8. Malawi 3.280 15.130 18.000 stable

9. Mauritius 2.451 10.040 18.000 stable
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Table A3. Cont.

Group/Country Durbin–Watson B-Godfrey Test Statistic White Test Statistic CUSUM

10. Mozambique 2.722 5.155 18.000 stable
11. Namibia 3.099 7.571 17.000 stable

12. Seychelles 2.536 1.880 24.000 stable
13. South Africa 2.574 6.148 17.000 stable

14. Tanzania 1.335 1.065 18.000 stable
15. Zambia 2.099 0.879 19.000 stable

16. Zimbabwe 2.001 0.509 19.000 stable

Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1; Source: Author’s compilation from STATA ARDL
diagnostic test results.
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