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Abstract: Job creation is at the centre of economic development and remains a source 
of sustenance for social and human relations. The creation of a job-enabling economic 
environment is imperative in promoting social and economic cohesiveness in the macro 
and microeconomic environment. Any shocks to the economy, particularly those of 
exchange rate shocks and changes in economic growth, may negatively affect the labour 
market and job creation. This study made use of quarterly observations, from the first 
quarter of 1995 to the fourth quarter of 2015, to investigate the effect of the real exchange 
rate and economic growth on South Africa’s employment status. South Africa, a developing 
country, was selected as a case study due to its high unemployment rate that is still 
increasing. The Vector Autoregressive (VAR) model and multivariate co-integration 
techniques were used in assessing the impact and responsiveness of employment to 
the real exchange rate and real economic growth in South Africa. Findings of this study 
revealed that employment responds positively to economic growth and negatively to the real 
exchange rate in the long-run. The short-run displays a positive relationship between real 
economic growth and employment, while the relationship between employment and the 
real exchange rate is also negative. However, the effect of economic growth in creating 
jobs is not significant enough in stimulating job creation in South Africa, as indicated by 
results in variance decomposition. Movements in the exchange rate exerted a significant 
short and long-run negative effect on employment dynamics; implying that a depreciation 
of the rand against the U.S. dollar is associated with decrease in overall employment. 
Exchange rate stability is thus important for economic growth and job creation in South 
Africa. The study provided further recommendations on promoting job creation in South 
Africa and other developing countries.  
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1. Introduction 

Globally, unemployment has caused negative long-run social and economic 
impacts affecting most developing and emerging nations (ILO, 2016). The effect of 
unemployment on the society and the corporate environment is such that the 
premise of the functioning of firms is dependent on aggregate demand assumed by 
the labour market and consumer demand for goods and services (Michaillat & Saez, 
2015). Thus, the displacement of workers or shocks to the labour market, particularly 
by price or exchange rate shocks, and any hostile changes in economic growth, may 
restrict consumption and cause business failures due to consumption being positively 
related to disposable income (Liu et al., 2015).  

An economy’s ability to create jobs is imperative in terms of the measurement of 
its macro-economic performance (Abdel-Moneim, 2015). As such, job creation 
remains crucial and integral to economic development and welfare (Hull, 2009). In 
the midst of an appropriate mobilisation of the labour market and human resources, job 
creation remains a key concept within spheres of corporate advancement and human 
development (Keller, 2015). The creation of jobs is essential for the improvement 
of the lives of people and the eradication of poverty (Bergh & Zanker, 2013). 
Employment forms the basis on which the underpinnings of human development are 
shaped (UNDP, 2015). Improvements in the standards of living and quality of life 
thus serve as the primary objective of economic development policy (Loots, 1998). 
Attesting to the country’s social and economic imbalances, South Africa has encountered 
its share of high unemployment rates (World Bank, 2016). This includes low levels of job 
creation and growth in the current decade, despite the inception of the 1994 social 
and economic transformations (Mahadea & Simson, 2010). Disparities in the country’s 
growth, including a depreciating and highly volatile exchange rate, have similarly 
proved deleterious for economic growth and employment (Rusike, 2016).  

A quarterly trend analysis of the growth movements of South Africa’s employment, 
exchange rate and gross domestic product (GDP) shows highly fluctuating trends in the 
country’s exchange rate. Recent performance of the currency (Rand – ZAR) indicates 
an ongoing depreciation against the United States Dollar (USD) particularly during the 
2015 to 2016 period, where the local currency depreciated to R15.98 per USD dollar 
in February 2016 (Deloitte, 2016). This poor performance of the local currency was 
associated by sluggish economic growth where real GDP slowed to 1.3 percent in 
2015 compared to 2014’s growth of 1.5 percent (IDC, 2016). The first quarter of 2016 
reported South Africa’s heightened unemployment rate of 26.7 percent (StatsSA, 
2016). This instability and highly fluctuating trend resulted in low levels of job creation 
or employment growth.  

Amongst other factors, this study focuses on GDP and the exchange rate 
movements affecting South Africa’s level of job creation. In light of the impact of the 
macroeconomic setting on job creation (Gill, 2013), stability in economic variables tends 
to promote a job-enabling environment with optimal traits of human and social 
relations (Mpofu, 2015). Further debate on the causality between South Africa’s 
economic growth and employment has stirred much concern across the academic 
environment (Biyase & Bonga-Bonga, 2015). 

In assessing the impact of movements in the exchange rate, there is limited 
empirical analysis of this factor conducted in South Africa, while the existing evidence 
provides conflicting results as to the exact interactions between the appreciation and 
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depreciation of the currency and the country’s employment or job creation. Ngandu 
(2008) asserts that an appreciation of the exchange rate promotes employment 
growth, while results by Bhorat et al. (2014) dispute this notion as their results found 
a depreciation to be in favour of employment creation. The conflicting results from 
empirical studies among different developing countries calls further research on this 
topic. 

Despite low levels of economic growth experienced during the period 2008-
2016 (Lipton, 2013), South Africa has enjoyed relatively high employment rates, 
particularly from the years 1994 to pre-financial crises, if compared to other sub-
Saharan countries (Laubscher, 2013). However, the country’s attempts to create 
jobs have not resulted in a significant decrease in unemployment (Hendriks, 2016). 
Furthermore, the currency is consistently under pressure and has been depreciating 
during the years, resulting in increased labour costs and production costs. It remains 
unclear as to whether the aforementioned factors significantly promote a social and 
economic platform suitable for the establishment of a job-enabling environment 
within South Africa. It is evidently important to analyse how South Africa’s employment 
rate responds to changes in these factors. This study therefore examines short- and 
long-run interactions between the mentioned economic variables namely, exchange 
rate, economic growth, and job creation in South Africa. 

 
2. Literature Review 

Klein et al., (2002) and Fujita & Nakajima, (2016) encapsulate the trends 
and movements in the labour market using the flow approach to the labour market. 
This approach classifies the labour market’s net employment within two main categories, 
consisting of worker flows and job flows. Worker flows suggest that workers are either 
employed or unemployed, or moving between jobs under conditions of supply-side 
events in the labour market’s labour-force entry (Burgess et al., 2000); whereas the 
movement or mobility of workers in switching or searching for jobs is driven by 
incentives of better wages or working conditions, or changes in any attributes 
pertaining to career development (Davis et al., 2005). Developments in job creation 
or job losses, however, are captured under job flows, reflecting firms’ demand for 
labour in the labour market based on demand-side events (Klein et al., 2002). For 
the purpose of this study, the focus is placed on establishments of job flows in 
assessing trends and movements within job creation. Bonner et al. (2011) and Fujita 
and Nakajima (2016) define job creation as the aggregate increase in employment 
across all establishments following their start-up period to the point of expansion. 
Similarly, Klette and Mathiassen (1996) assert that job creation is the change in the 
level of employment of all establishments that intensifies employment.  

While employment-related indicators play a prominent role in understanding the 
overall macro-economic performance (Kapsos, 2006), they also indicate the 
dimension of challenges faced by job flows (Martins & Takeuchi, 2013). Consequently, 
uncertainties or unforeseen shocks to job flows may affect job creation dynamics 
(Riegler, 2014). As a result, labour markets in global economies, particularly developing 
countries, are faced with perpetual challenges in making provision for sustainable and 
decent jobs (Meyer, 2014). Davis et al. (2006) emphasises the use of high-quality 
job-related indicators in obtaining precise flows in the labour market to avoid “spurious 
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entry and exit” results: implying that broken links may over-exaggerate movements 
in job creation. Growth is a crucial determinant of job flows and employment (Tattara & 
Valentini, 2004), as it promotes labour productivity resulting in gains in employment 
growth (Kapsos, 2005).  

Economic theory asserts that fluctuations in the exchange rate, resulting in 
foreign goods and domestic price changes, may affect the reallocation of resources 
within economic sectors (Alexandre et al., 2011). Thus job flows tend to be highly 
sensitive to changes in relative prices and exchange rate fluctuations, as trade 
liberalisation (openness) is accompanied by extreme demand volatility and shocks 
to firms (Haltiwanger et al., 2004). A depreciation in the exchange rate increases or 
promotes the growth of local jobs in the manufacturing and non-manufacturing 
sectors (tradable sectors) (Yokoyama et al., 2015). Therefore, maintaining exchange rate 
stability implies controlling a country’s level of unemployment (Chimnani et al., 2012). 
Literature (Bhorat et al., 2014; Huang & Tang, 2015) suggests that it is plausible for 
an appreciation in the exchange rate to be detrimental to employment growth in 
tradable sectors such as the manufacturing sector. Domestic exports become more 
expensive relative to foreign exports in the face of an appreciation of the domestic 
currency. As such, demand for tradable sectors’ exports decreases, whereas this effect is 
stronger for export reliant industries. Inversely, currency appreciation is beneficial to non-
tradable sectors as it are expected to increase output and employment for net importers 
of inputs. In essence, a depreciation is beneficial to tradable sectors, whist an appreciation 
proves detrimental. Impacts of an appreciation of the domestic currency result in a positive 
employment effect for non-tradable sectors, whist a depreciation negatively affects 
non-tradable sectors. This study consequently compares the changes in aggregate 
employment growth to changes in the real exchange rate and GDP growth. 

 
2.1 Job creation and economic growth 

Callen (2008) and Tjukanov (2011) define gross domestic product (GDP) as 
a monetary measurement of a country’s value of all final goods and services 
produced within a specific period. Okun’s Law points out that increased output 
corresponds with higher employment, exhibiting a positive correlation between GDP 
and employment (Guisinger et al., 2015). Increased GDP inhibits the growth of the 
unemployment rate (Okun, 1962). The broad consensus on economic growth is that it 
remains a job driver and an essential macro-economic facet for promoting a job-enabling 
environment (Altman, 2003; Chili, 2000). It thus serves as a general prerequisite in 
securing a job-enabling social and economic platform. Nevertheless, Schmid (2008) 
maintains that the measure of job creation depends on the direction of economic 
growth resulting from either extensive or intensive growth. Under the extensive growth 
strategy, increased growth is accompanied by an expansion of inputs, encompassing an 
increase in the labour force and capital accumulation. However, extensive growth is 
liable to diminishing marginal returns in the long-run (Allen, 1986). Intensive growth is 
thereby accompanied by increased growth in aggregate output per increase in each 
input (Irmen, 2005).  

Despite South Africa’s periods of increased economic growth since the year 
1994, the country’s high unemployment rate serves as an indication of the “jobless 
growth” dilemma (Leshoro, 2013). Amidst increased international economic integration 
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and globalisation, Altman (2003) responds to disparities in the conventional “job-
enabling growth” dynamics by highlighting that South Africa’s employment and 
investment multiplier effects are limited by the country’s supply constraints within its 
production structure, as it is mainly capital-intensive. For this reason, the country’s 
growth is not labour absorbing as it relies on intensive rather than extensive growth 
within the mentioned production structure (Altman, 2003). Countries with highly protective 
labour markets display a low responsiveness of employment to changes in economic 
growth. As such, these countries often exhibit higher levels of unemployment rates as a 
result of strict labour laws (Sögner & Stiassny, 2000). Therefore, it follows that the reaction 
of employment to GDP in these countries is weak. The question remains as to whether 
South Africa experiences job-enabling growth or growth accompanied by joblessness. 
Keynes (1937) emphasises that equilibrium is present where full-employment exists, 
particularly, where changes in investment and savings translate into changes in aggregate 
demand, thereby affecting the level of GDP. Hence, alterations in GDP due to fluctuations 
in aggregate demand regulate employment levels (Leshoro, 2013). Such an impact is 
also dependent on each country’s prevalent type of economic growth, whether extensive 
or intensive, as it differs accordingly in each country (Herman, 2011).  

Studies conducted by Funlayo (2013), and Sodipe and Ogunrinola (2011), 
assessing the relationship between employment and economic growth in Nigeria by 
means of the Johansen vector-error correction model, found a positive relationship 
between employment and economic growth. Further findings by Herman (2011) on 
the assessment of employment effects of economic growth on countries in the 
European Union (EU) suggest a significant, but yet low responsiveness of employment 
towards economic growth dynamics in each of the EU countries. The author further 
highlights that the low employment responsiveness resonates from the different 
employment intensity of an “economic growth process” at the EU level, particularly 
those in Central and Eastern EU. The type of economic growth, either extensive or 
intensive growth, may explain the rhythm of employment intensity. Employment effects 
on economic growth may additionally be determined labour market characteristics 
and labour flexibility in the EU. 

Furthermore, based on the Toda-Yamamoto technique of causality during 
the periods 2000 to 2012, Leshoro (2013) established that economic growth Granger 
causes employment in South Africa, while causality from employment to economic 
growth was non-existent. Further studies by Biyase and Bonga-Bonga (2015) using 
a structural vector autoregressive model during the years 1970 to 2008, assessing 
the responsiveness of South Africa’s employment rate to economic growth, suggested a 
weak or non-responsive reaction of employment to GDP growth, justifying the existence 
of jobless growth in the country. On the other hand, co-integration results by Vermeulen 
(2015) revealed a long-run co-integrating relationship between the variables whilst 
Granger causality test results suggested that employment is driven by economic 
growth. Similarly, Habanabakize and Muzindutsi (2015) found that the economic growth, 
measured by aggregate expenditure, has significant positive long-run effect on the 
job creation in South Africa.  

 
2.2 Job creation and exchange rate movements 

The exchange rate serves as an important price factor in the economy (Klein & 
Shambaugh, 2012). Gourinchas (1999) defines this as a measurement of the price 
of a country’s domestic currency relative to a foreign basket of goods or prices. While 
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developing countries are mostly subjected to exchange rate volatility, Ozturk (2006) 
defines such volatility as the risk resulting from unanticipated shocks in the exchange 
rate. Van der Merwe and Mollentze (2010) categorise measurements of exchange 
rate under nominal and real exchange rates. Fluctuations in a nation’s currency or 
exchange rate exert changes in domestic production costs (Ngandu, 2008). Nucci 
and Pozzolo (2010) state that the exchange rate affects the labour market based on 
channels of appreciation and depreciation of currencies. Estimates by Ribeiro et al. 
(2004) suggest that the effect of exchange rate on gross job flows is uneven; as 
such, an appreciation of the currency exchange rate will lead to a decrease in total 
job growth.  

Employment or job flows are influenced by exchange rate movements based 
on three possible channels (Campa & Goldberg, 2001). These firstly include increased 
import penetration via demand shocks caused by increased competitiveness of local 
output markets. Secondly, export orientation, via increased sectoral focused export, 
resulting in competitiveness shocks. Lastly, the use of imported inputs also does, 
where changes in input costs result in variations in costs and prices (depreciation in the 
domestic currency raises the costs of factors of production). The extent of openness 
of a country’s industry is another determining factor in terms of which any changes 
in the real exchange rate affect an industry’s level of employment or job creation 
(Klein et al, 2003). In addition, the magnitude of the response of the labour market to 
exchange rate movements relies on market and regulatory forces (Burgess & Knetter, 
1998). Belke and Kaas (2004) argue that extreme volatility in a country’s exchange 
rate is likely to discourage firms from employing more workers. As employment and 
investment decisions are characterised by high levels of irreversibility in the face of 
rigid corporate structures, the cost of reversing the decision to hire a worker is high 
(Erdal, 2001). Literature also suggests that changes in the real exchange rate and trade 
liberalisation/international openness (tariffs and non-tariff obstacles) have a direct 
effect on the flow or rate of job creation, including the pace at which jobs are 
destroyed (Klein et al., 2002).  

Further analysis by Kim (2005) of Korea’s industries in terms of the exchange 
rate and its effect on employment revealed a positive response of employment to 
exchange rate shocks, while industries with low or moderate exposure to foreign 
trade maintained a negative correlation. Subsequently, a study by Alexandre et al. 
(2010) suggested that sectors with low levels of technological development are more 
open to foreign trade and thus more sensitive to exchange rate movements; as a 
result, such sectors experience a sizable amount of job destruction in the face of 
changes in the exchange rate. Studies by Chen and Dao (2011) showed a contraction 
of China’s tradable and non-tradable sectors as a result of an appreciation of the country’s 
exchange rate. Similarly, a significant effect of the exchange rate and employment 
levels were observed in Ghana’s manufacturing sector, such that a depreciation in 
Ghana’s currency inhibited the level of job creation (Mensah et al., 2013). Moreover, 
Alexandre et al. (2011) noted that employment in technology driven sectors is relatively 
resistant to movements in the real exchange rates.  

Ngandu (2009) analysed the effect of movements in the exchange rate on 
employment in South Africa using the computable general equilibrium model (an 
economy-wide approach). The study revealed that an appreciation in the ZAR tends to 
shift employment from tradable sectors such as manufacturing to non-tradable sectors. 
Where an appreciation in the exchange rate increased demand and spending in non-
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tradable sectors, it however decreased foreign demand in tradable sectors resulting from 
increased export prices. Nonetheless, the study asserts that the country still 
experiences increased aggregate employment as non-tradable sectors absorb lost jobs 
in tradable sectors. Mpofu (2013) assessed the impact of real exchange rate movements 
on South Africa’s manufacturing sector using Autoregressive Distributed Lag (ARDL) 
during the period 1995 to 2010. The results revealed that a depreciation in the exchange 
rate results in employment growth in the manufacturing sector. Whereas results by 
Bhorat et al. (2014) based on the years from 1975 to 2009 revealed a strong negative 
impact where an appreciation of the local currency (ZAR) resulted in decreased 
employment in the tradable sector, while having no effect on non-tradable sectors.  
 
 
3. Methodology 

 3.1 Data description  

 The study follows a quantitative approach based on a dataset of 80 quarterly 
observations of total non-agricultural employment, GDP in ZAR value at constant 
prices and the real exchange rate movements of the ZAR versus the US dollar (USD). 
Adjustments for inflation of both GDP and the exchange rate were made to obtain 
real values. The data was derived from the South African Reserve Bank (SARB) starting 
from the first quarter of 1995 to the fourth quarter of 2015. The starting sample period is 
affected by the change in South Africa’s economic and political system and the exclusion 
of the effects of the apartheid regime’s economic embargo.  
 

 3.2 Model specification 

In determining the interactions of the selected variables with employment, 
the general function of the study is expressed as follows: 

Lܲܯܧ = f (LREXCH, LGDP)       (1) 

Where: LEMP is the natural logarithm of the level of employment, LREXCH is the 
natural logarithm of the real exchange rate and LGDP is the natural logarithm of the 
real gross domestic product. All variables were converted to their natural logarithms for 
the adjustment of any likelihood of scale effect and to estimate growth or elasticities. In 
the function of employment, Equation (1), there is a likelihood of the dependent 
variable being affected by endogenous and exogenous lags resulting from its past 
associations and those of independent variables. The Vector Autoregressive model 
(VAR) is thus used in regressing the multivariate relationships into a finite-order 
structure as suggested by Sims (1980). The VAR model forms a starting point for 
further analysis such as co-integration, impulse response and variance decomposition 
analyses and causality tests (Muzindutsi & Maepa, 2014; Niyimbanira, 2015). The VAR 
model from the aforementioned function in Equation (1) is expressed as follows:  
 

ܯܧܮ ௧ܲ=ߙଵ+ ߑ௝ୀଵ
௞ ܯܧܮଵ௝ߚ ௧ܲି୨+Σ୨ୀଵ

୩ λଵܪܥܺܧܴܮ୲ି୨+Σ୨ୀଵ
୩ ܦܩܮଵ௝ߛ ௧ܲି୨	+	ݑଵ௧  (2)  

௝ୀଵߑ +ଶߙ=௧ܪܥܺܧܴܮ 
௞ ܯܧܮଶ௝ߚ ௧ܲି୨+ߑ௝ୀଵ

௞ ௝ୀଵߑ+௧ି୨ܪܥܺܧܴܮଶߣ
௞ ܦܩܮଶ௝ߛ ௧ܲି୨	+	ݑଶ௧  (3) 

ܦܩܮ ௧ܲ=ߙଷ+ ߑ௝ୀଵ
௞ ܯܧܮଷ௝ߚ ௧ܲି୨+ߑ௝ୀଵ

௞ ௝ୀଵߑ+௧ି୨ܪܥܺܧܴܮଷߣ
௞ ܦܩܮଷ௝ߛ ௧ܲି୨	+	ݑଷ௧  (4) 
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Where: ࢔ߙ denotes the constant,	ߚ௡, λ௡ and ߛ௡ denotes the coefficients; k is the 
proxy for the number of lags while the stochastic error or shocks in the VAR model 
are denoted by ݑଵ௧,  ଷ௧. Prior to conducting the analysis, the Augmentedݑ ݀݊ܽ	ଶ௧ݑ
Dickey-Fuller (ADF) test was used to test the variables for stationarity or unit root. 
The use of non-stationary data may result in “spurious” results implying that results 
may be misleading (Mushtaq, 2011). If the observed variables are found to be 
stationary, then the VAR model in Equations 2 to 4 is estimated. However, if all 
variables are found to be non-stationary then a co-integration test is estimated to 
determine whether a linear combination of such non-stationary variables is 
stationary. This is known as the co-integration test for a long-run relationship 
(Nielsen, 2005).  

Johansen’s multivariate co-integration method was used in testing the long-
run relationship amongst the variables. The existence of co-integrating relationships 
between the variables further implies undertaking the Vector Error Correction Model 
(VECM) (Kakes, 2000). Alternatively, the study may proceed with the VAR model of 
the first differenced variables in case there are no co-integrating relationships. The 
VECM equations based on our VAR model are as follows:  

 
ܯܧܮ߂ ௧ܲ=ߙଵ+ ߑ௝ୀଵ

௞ ܯܧܮ∆ଵ௝ߚ ௧ܲି௝+ߑ௝ୀଵ
௞ ௝ୀଵߑ+௧ି୨ܪܥܺܧܴܮ߂ଵߣ

௞ ܦܩܮ߂ଵ௝ߛ ௧ܲି௝	+߮ଵݑଵ௧ିଵ	+݁ଵ  
(5) 

௝ୀଵߑ+ଶߙ=௧ܪܥܺܧܴܮ߂
௞ ܯܧܮ∆ଶ௝ߚ ௧ܲି௝+ߑ௝ୀଵ

௞ ௝ୀଵߑ+௧ି୨ܪܥܺܧܴܮ߂ଶ௝ߣ
௞ ܦܩܮ߂ଶߛ ௧ܲି௝	+߮ଶݑଶ௧ିଵ+݁ଶ 

(6) 

ܦܩܮ߂ ௧ܲ=ߙଷ+ ߑ௝ୀଵ
௞ ܯܧܮ∆ଷ௝ߚ ௧ܲି௝+ߑ௝ୀଵ

௞ ௝ୀଵߑ+௧ି୨ܪܥܺܧܴܮ߂ଷ௝ߣ
௞ ܦܩܮ߂ଷߛ ௧ܲି௝	+߮ଷݑଷ௧ିଵ+݁ଷ   

(7) 

Where: ߂ denotes the first difference operator. Error correction terms are further 
denoted by ݑଵ௧ିଵ.... ݑଷ௧ିଵ. Adjustments for short-run dynamics towards the long-run 
equilibrium are captured by error correction coefficients denoted by ߮ଵ…߮ଷ; while 
short-run variations of the model are captured by the coefficients ߚ௡, λ௡ and ߛ௡. 
Preceding the interpretation of the VCM output, diagnostic tests are conducted to 
ensure that the model meets stochastic properties. Further analysis including 
variance decomposition and impulse response was conducted to assess the 
proportion of movements in the dependent variable caused by endogenous and 
exogenous shocks and to assess the responsiveness of the dependent variable to 
shocks in the error term, respectively (Brooks, 2014). 
 

4. Empirical Results 

4.1 Correlation analysis and unit root tests  

Table 1 indicates the relationship between the variables in the correlation 
analysis. The analysis suggests a strong positive relationship between the log of 
employment and the log of the real exchange rate, significant at the 0.01 significance 
level. Log of employment and log of GDP suggest a positive moderate relationship 
between the series, which is significant at 0.01 significance level.  
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Table 1: Pairwise Correlations 

  LEMP  LEXCH  LGDP  
LEMP   1.000000  0.540372  0.943460 

  -----  [0.0000]  [0.0000] 
Note: P-values in [ ]. 

 
Table 2 reports unit root test results of the Augmented Dicky-Fuller test. At 

level, all variables are non-stationary as the p-values are greater than 0.05, implying 
that the null hypothesis is rejected at 0.05 significance level. This means that the 
series exhibits a unit root, with and without trend. At first differences, all variables 
are stationary as the p-values are less than 0.01. The null hypothesis is therefore 
rejected at 0.01 significance level. Therefore, all variables reached the same order 
of integration at I(1) or first difference. The proceeding step is a test for co-integrating 
vectors or long run relationship using the Johansen co-integration approach.  
 
Table 2: Augmented Dickey-Fuller Unity Root Test 

Variables Level I(0) First Difference I(1) Result 
t-stat P-value t-stat P-value 

LEMP -2.208194 0.4786 -9.014124 0.0000** I(1) 
LEXCH -1.719281 0.7340 -7.935363 0.0000** I(1) 
LGDP -1.179592 0.9078 -4.526323 0.0004** I(1) 

Note: ** denotes stationary series with unit root at 1% level of significance 
 
 

4.2 Lag-length selection criteria 

Prior to conducting the Johansen co-integration test, a lag order selection 
process was used to select and determine the number of lags to be used in this test, 
including the vector error correction model (VECM). The optimal lag selection was 
based on five selection criteria, namely; LR, FPE, AIC, SC and HQ, where all criteria 
reached the same conclusion of 2 lags. Therefore, 2 lags were used with intercept 
and no trend in the Johansen co-integration test and VECM. 
 
 

4.3 Co-integration test results 

Table 3 reports results for the Trace test and Max-Eigenvalue statistics in 
the Johansen co-integration test with intercept and no trend. The trace statistic 
shows one co-integrating equation (r≤1) at 0.05 level of significance. However, the 
null hypothesis of no co-integrating equation (r=0) is accepted for the Max-
Eigenvalue as it failed to support Trace test results. The results obtained in the Max-
Eigenvalue, of no co-integration compared to the Trace statistic, remain in favour of 
the study. The Trace test statistic has proven to be superior and outperforms the Max-
Eigenvalue when working with large data samples (Saikkonen & Luetkepohl, 2000). 
Thus, the null hypothesis of no co-integrating equation is therefore rejected. This 
suggests that variables are co-integrated or that a long-run relationship exists within 
the series.  



 
29 

 
Table 3: Johansen co-integration test results 

H0: No. of 
CE(s) 

 Trace Test Maximum Eigenvalue 
Trace 

Statistic 
T-critical 

value 
P-

values* 
Max-Eigen
Statistic 

T-critical 
value 

P-
values* 

None* 37.17346 35.19275 0.0302* 18.87637 22.29962  0.1406 
At most 1 18.29708 20.26184 0.0911 13.05709 15.89210 0.1326 
At most 2  5.239993 9.164546 0.2581  5.239993 9.164546 0.2581 

* denotes rejection of H0 at 0.5 significance level 
 
 

4.4 Long-run relationship 

The existence of a co-integrating relationship between LEMP, LREXCH and 
LGDP suggests that the selected variables explain the long-run equilibrium in LEMP. 
The long-run relationship is expressed in Equation (8) as follows:  

 LEMP = -18.0107 - 0.5059(LREXCH) + 0.8710 (LGDP)    (8)  

In the long-run (Equation 8), there is a negative relationship between the 
real exchange rate and employment: meaning that a depreciation in the ZAR leads 
to a decrease in employment. As such, a one percent depreciation in the ZAR against 
the USD dollar induces a 0.51 percent decrease in employment. Nevertheless, Equation 
8 indicates a positive relationship between GDP and employment, suggesting that 
an increase in GDP induces an increase in employment. Therefore, a one percent 
increase in GDP induces an increase in employment by 0.87 percent.  

 
 
4.5 Short-run relationships 

All variables being co-integrated, VECM can be estimated to explain short-
run adjustments towards the long-run equilibrium (Magee, 2013; Noumbissie & Mongale, 
2014). Therefore, it follows that a negative adjustment coefficient (error correction term) 
and a significant t-value are conditions in explaining short-run adjustments towards the 
long-run equilibrium (Mukhtar & Rasheed, 2010). The VECM output (Table 4) indicates 
that CointEq1 constitutes two significant equations which explain the existence of short-
run adjustment towards the long-run equilibrium in LREXCH and LGDP. These results 
provide a robust set of items of evidence of error correction in the first co-integrating 
equation. LREXCH and LGDP have negative coefficients; -0.207265 and -0.016806 
and t-values of -2.58155 and -3.08642, respectively. Both variables are significant at 
0.05 significance level. The log of the real exchange rate and the log of GDP exhibit 
evidence of error correction in the first co-integrating equation. This suggests that 
equilibrium is restored in the real exchange rate and GDP equations. Therefore, about 
20.7 percent of the disequilibrium in LREXCH is corrected/ adjusted in each quarter and 
it takes approximately 5 quarters to reach full equilibrium; whilst 1.6 percent of the 
disequilibrium in LGDP is corrected in each quarter and takes approximately 60 
quarters to reach full equilibrium.  
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Table 4: Vector Error Correction Model results 

Error Correction: D(LEMP) D(LREXCH) D(LGDP) 

CointEq1  0.039189 -0.207265 -0.016806 

 [ 0.87868]  [-2.58155] ** [-3.08642] 

D(LEMP(-1)) -0.084972 -0.296781  0.014020 

 [-0.67049] [-1.30090] [ 0.90611] 

D(LEMP(-2)) -0.109822 -0.078032  0.026680 

 [-0.91360] [-0.36061]  [ 1.81787] * 

D(LREXCH(-1)) -0.109134  0.120523 -0.006007 

  [-1.79560] * [ 1.10156] [-0.80956] 

D(LREXCH(-2)) -0.001360 -0.148519 -0.002857 

 [-0.02214] [-1.34266] [-0.38084] 

D(LGDP(-1))  1.349974 -1.916694  0.523291 

 [ 1.40329] [-1.10679]  [ 4.45530] ** 

D(LGDP(-2))  0.860603  0.840217  0.051673 

 [ 0.87495] [ 0.47453] [ 0.43028] 

* denotes significance at 10%. ** denotes significance at 5% 
 

Results of the employment equation (Table 5) indicate that the t-value of 
LREXCH(-1) is above 1.645 critical t-value, which is statistically significant at the 10 
percent level of significance. This implies that there is a significant negative short-
run relationship between the log of employment and the real exchange rate; meaning 
that past changes in the real exchange rate have a significant negative effect on the 
current change in employment. A depreciation of the ZAR in the previous quarter 
induces a decrease in current employment growth. Moreover, the second lag of the 
log of employment and the first lag of the log of GDP in the GDP equation are positive 
and statistically significant at the 0.05 significance level. This implies that past changes in 
employment affect current changes in GDP, while previous shocks in GDP result in 
its current changes. To confirm these results, Granger causality, variance decomposition 
and impulse response tests were conducted.  

 
 
4.6 Granger-causality test 

Similar to ECT results, further analysis, recorded in Table 5, indicates a one-
way causal relationship from LGDP to LEMP and LEXCH to LEMP, meaning that 
short-run changes in economic growth and the real exchange rate cause changes in 
employment levels: exhibiting a one-way causality from GDP to employment and real 
exchange rate to employment. These results are reinforced by the variance decomposition 
results in Table 6. 
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Table 5: Pairwise Granger Causality results 

Null Hypothesis F-statistic P-value 
LEXCH does not Granger Cause LEMP 3.93172 0.0237 * 
LEMP does not Granger Cause LEXCH 1.81362 0.1700 
LGDP does not Granger Cause LEMP 5.69116 0.0050 * 
LEMP does not Granger Cause LGDP 0.16239 0.8504 
LGDP does not Granger Cause LEXCH 0.85738 0.4283 
LEXCH does not Granger Cause LGDP 1.23503 0.2965 
* reject null hypothesis of no Granger causality at 0.05 significant level  

 
 
4.7 Variance Decomposition 

Results of Granger causality are supported by results in the variance 
decomposition (Table 6). Employment is affected by its own shocks, and 
employment shocks are also caused by shocks in economic growth and the real 
exchange rate. The effect of these shocks increases successively from the 2nd to the 
10th quarter or period. In the second quarter, 97.1 percent of shocks in employment rate 
is due to its own shocks, while the remaining 2.9 percent is caused by shocks in the 
real exchange rate and real GDP. A point to note is that exchange contributes more 
(1.64%) to these shocks than the GDP (1.26%). Confirming the short-run effect of real 
exchange rate on employment rate, established by the VECM results. In the fourth 
quarter, 89.2 percent of shocks in the employment rate are caused by its own 
shocks, whereas shocks in economic growth and the real exchange rate explain 
about 11.2 percent of variations in employment during the fourth period. As of the 
10th period, 19.6 percent and 5.2 percent of variations in employment are explained 
by economic growth (LGDP) and the real exchange rate, respectively, while 75.2 percent 
of shocks in employment are explained by its own variations. Granger causality, variance 
decomposition and impulse response results confirm results provided in the VAR 
analysis. 
 
Table 6: Variance decomposition results of LEMP 

 

 Period S.E. LEMP LREXCH LGDP 

 1  0.040293  100.0000  0.000000  0.000000 
 2  0.056061  97.10599  1.635231  1.258775 
 3  0.068860  92.61041  2.390748  4.998842 
 4  0.081768  89.19624  2.609287  8.194477 
 5  0.094260  86.22520  2.979641  10.79516 
 6  0.106063  83.44778  3.436910  13.11531 
 7  0.117264  81.00502  3.873071  15.12191 
 8  0.127893  78.86670  4.302673  16.83063 
 9  0.137972  76.95420  4.740392  18.30541 
 10  0.147542  75.22577  5.183164  19.59107 
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4.8 Impulse Responses 

In assessing the responsiveness of variables to shocks resulting from 
exogenous and endogenous variations, these reactions are measured through 
impulse responses as depicted in Figure 1. Considering the responsiveness of 
employment to shocks in the real exchange rate, such shocks tend to result in a 
significant negative effect on South Africa’s employment. Such effects do not tend 
to decrease across the 15th quarter period as they seamlessly induce a decrease in 
employment moving forward. This confirms the VECM results of negative relationship 
between the real exchange and the empolyment. On the other hand, shocks in GDP 
cause a positive significant impact on employment. As such, employment tends to 
increase from the mid first-second quarter across the few quarters. Such an effect 
becomes positively consistent up to the 7th quarter. However, the positive impact is 
seemingly maintained as at it approaches the 8th to 15th quarter. Once, again this 
confirms the long-run results of a positve long-run relationship between real GDP 
and the real echange.  
 
Fig. 1: Impulse response test results 
 

   
 

4.9 Diagnostic testing 

The underlying model passed diagnostic tests of no heteroscedasticity and 
no serial correlation, with results shown in Table 7. Nevertheless, the model failed 
the Jacque-Bera normality test at 0.05 level of significance. However, it is natural to 
reject the null hypothesis of normality testing in large data samples as they do not 
possess an “α-stable” distribution (Frain, 2007). This implies that some regressions are 
not constant over time (Ruxanda & Botezatu, 2008) and that normality testing is sensitive 
to increased sample sizes (Kundu et al., 2011). Thus the null hypothesis in the test for 
normality may be rejected “more often than it should” (Chen & Kuan, 2003). Stability 
testing is mandatory in the case of a failed Jarque-Bera test (Zanini et al., 2000). AR root 
test estimates can further be estimated (Razali & Wah, 2011; Hain, 2010). Results of the 
AR root test confirm the stability of the model as all AR roots lie within the unit circle, 
making it appropriate to proceed with causality, impulse and variance decomposition 
testing. The results of the stability test also confirms that the relationship between the 
employment, the real exchange rate and the real GDP was consistent throughout the 
sample period. Thus, changes in economic stability, such as the 2008 financial crisis, 
did not affect the relationship between these variables.  
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Table 7: Diagnostic tests results 

Test H0  Probability Decision 
LM 
Test 

No serial 
correlation 

0.0937 With a P-value above 5%, do not reject 
the H0. Therefore, there is no serial 
correlation in the model. 

White 
(CT)  

No 
heteroscedasticity 

0.8800 With a P-value above 5%, do not reject 
the H0. Therefore, there is no 
heteroscedasticity in the model. 

Jarque-
Bera 

Residuals are 
normally 
distributed 

0.000 With a P-value less than 5%, reject H0. 
Therefore, the results show that the data 
is not normally distributed. 

Inverse Roots of AR Characteristic Polynomial shows that the VEM is stable 

 
 
5. Discussion of results 
 

The positive and significant long and short-run relationships between 
employment and GDP, together with causality results, are supported by Leshoro 
(2013). However, contrary to the results recorded by Biyase and Bonga-Bonga 
(2015) during the years 1970 to 2008, of a weak and non-responsive reaction of 
employment to GDP growth suggesting jobless growth, the results of this study show 
that economic growth does have a positive impact on job creation, but the impact is 
low. In addition, the Granger causality results indicated that economic growth does 
cause employment growth. This result is similar to the results established by Leshoro 
(2013) and Hanabakize and Muzindutsi (2105) for South Africa and Funlayo (2013) 
for Nigeria.  

Further results in the variance decompositions results suggest that the 
growth in employment corresponds with increased GDP growth. The descriptive 
analysis of this study shows that employment growth has been significantly 
increasing along with economic growth since 1994. However, findings within the 
impulse response test of the current study demonstrate that the growth in 
employment has not been significant from the 8th quarter to the 15th quarter although 
it has remained constant. This can be explained by the country’s low economic 
growth post the 2008-2009 global financial crisis, which has recorded moments of 
negative economic growth at certain times during the period. However, variance 
decomposition in this study suggests that shocks in GDP explain 24% of shocks in 
the country’s employment during the 15th quarter. Seeing that the results revealed 
that GDP has a significant impact on employment growth, as suggested by Okun’s 
law and assumptions by Keynes (1937), it is therefore best to find effective ways of 
boosting the growth of the country’s economy in order to stimulate job creation.  

Furthermore, contrary to the results by Ngandu (2009), the study established 
a significant negative short-run and long-run relationship between employment and 
the real exchange rate. These results confirm results by Mpofu (2013) and Bhorat et 
al. (2014) of a significant negative relationship between the two variables where an 
depreciation in the rand decreases employment growth, while an appreciation in the  
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rand promotes job creation. Significant employment effects of changes in the real 
exchange rate correspond with results by Alexandre (2011) in low technology 
sectors, whereas these findings where however offset by a non-compliance of 
employment towards exchange rate movements in high technology sectors. Simply 
indicating the negative effects of capital intensive other than employment intensive 
production on employment growth. Therefore, the country’s high unemployment rate 
of 26.6 percent could be explained by the country’s volatile and unstable currency 
and low economic growth as supported by variance decomposition and impulse 
response results. 
 
6. Conclusion and recommendations 

 
The creation of jobs is at the centre of economic growth and development. 

Globally, economies are under pressure with the phenomenon of jobless growth 
becoming a growing problem due to technology and innovation. The creation of 
sustainable jobs assists in maintaining economic and social stability. Persistent 
structural unemployment has major negative long run impacts on developing countries 
specifically on individuals and firms. It leads to decline in aggregate demand by 
consumers, which affects business development and success negatively. Considering 
that job creation is beneficial to both firms and individuals, the study focused on 
creating a job-enabling platform that sustains South Africa’s businesses and its 
people. As such, the study examined the factors resulting in job dynamics by assessing 
the short and long run relationships between South Africa’s aggregate employment 
growth and the country’s real exchange rate and GDP growth. The extent and degree 
of employment responsiveness to the aforementioned factors were further investigated. 

Despite having a significant but yet low employment elasticity to economic 
growth for both variables, the results revealed that, in the long-run, employment 
growth is more responsive to changes in economic growth than those in the real 
exchange rate. A greater percentage change in employment is explained by GDP 
growth. However, both factors have a significant impact on the country’s employment. 
Effects of the real exchange rate may be such that the real exchange rate affects the 
country’s employment through its economic growth. The research confirmed that the 
stability of the local currency is vital for economic growth and employment creation. 
The exchange rate volatility however has different impacts on job creation in different 
sectors as well as on imports and exports. Further studies may be conducted 
investigating the impact and percentage changes in economic growth explained by 
real exchange rate fluctuations when different sectors are considered.  

Results of low employment responsiveness to economic growth correspond 
with results by Herman (2011) of low employment elasticity to economic growth 
based on the economic growth process. Both results highlight the importance of 
sound labour market institutions and labour flexibility in intensifying employment 
responsiveness to economic growth as well as employment befitting exchange rate 
movements. Labour flexibility takes on aspects such as the ease of wage negotiations. 
The creation and sustenance of extensive growth processes remains vital for 
intensifying employment elasticity to growth for South Africa and other various 
developing countries. Similarly, these developments may contribute towards intensifying 
the pace and reallocation process of jobs within economic sectors upon facing 
fluctuating movements in the exchange rate.  
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 Since the study investigated the relationship of the changes in aggregate 
employment levels to exchange rate fluctuations, further studies should be 
conducted to investigate sectoral changes in employment in terms of changes in 
such fluctuations in order to determine the sectors that are most sensitive to currency 
fluctuations and those that maintain the growth in the country’s employment. In this 
regard the findings of current sectoral literature are in conflict. On the other hand, 
more studies can be conducted to examine the extent of South Africa’s sensitivity in 
creating jobs as a result of its level of openness to trade or trade liberalization. As 
suggested in the literature, further employment growth may be achieved with fewer 
labour regulations for increased productivity and growth, considering that South 
Africa’s unemployment rate may be explained by the existence of structural 
unemployment (Malakwane, 2012). This indicates a mismatch between jobs. Training 
people with skills suitable for the right jobs may occupy more jobs. Maintaining 
stability in the country’s currency exchange rate to prevent unexpected shocks may 
prove beneficial for job creation. Moreover, amidst South Africa’s trade exposure, 
promoting skills training and more labour intensive export industries could be 
beneficial for job creation rather than the existing capital-intensive export industries 
mentioned by Altman (2003). 

The study proposes new findings of a more comparative assessment of 
employment effects of economic growth and the real exchange rate dynamics. Then 
again, the results suggest that both variables, “economic growth and the real exchange 
rate”, albeit not significantly impressive, comparatively establish an environment 
inductive for employment generation. South Africa’s highly protective labour laws 
convey the implied rationale for low employment gains of economic growth and real 
effective exchange rate as aforementioned by Sὅgner and Stiassny (2000) in the study. 
Likewise, other inhibiting include rigid labour market structures as aforementioned. A 
further relaxation of the country’s labour laws may oversee enhanced responsiveness 
of employment gains to economic growth as well as the intended employment 
benefits of exchange rate induced job reallocation dynamics. Moreover, our findings 
reinforce the “jobless growth” agenda revealed by previous studies, further stressing 
the need to proliferate state policies and actions focused on raising employment 
effects of economic growth. Future research could include a comparative analysis of 
labour laws and policy in developing countries.  

In conclusion, recommendations to assist policy formulation in ensuring a 
job-enabling environment in a developing country include; necessitating the need for 
substantial economic growth to spur employment growth; and making provision of a 
stable currency with exchange rate required boosting economic growth and 
employment growth. In addition, labour regulations need to be job creation friendly; 
the mismatch in skills need to be rectified by means of appropriate skills training; the 
promotion of small business development and entrepreneurship; labour intensive 
programmes by the private and public sector should be encouraged. Lastly, export 
promotion programmes should be implemented.  
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