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Abstract:

The aim of this study is to determine the Macroeconomic Determinants of unemployment in four
countries of North Africa which are: Morocco, Algeria, Tunisia and Egypt. This study has applied the
PANEL-VECM Model using annual data from 2000 to 2016 of unemployment rate, growth economic,
government expenditure, money supply, oil price and population size, the data were taken From
World Bank (WDI).

Our results show that there is a long run relationship between unemployment and those
macroeconomics variables in north Africa countries. in the short run, unemployment is defined by
growth economic with a strong negative effect, but in the long run growth economic affects
positively unemployment, but economic policies don’t affect unemployment in the short run, in the
long run government expenditure and money supply affect negatively unemployment, but the
impact of fiscal policy is more than monetary policy impact, oil price has a negative significant effect
in the lag two, in the long run the impact of oil prices on unemployment is positive, population size
don't affect unemployment in the short run, however its impact is positively in the long run.
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Introduction:

Unemployment is an excess supply of labor resulting from a failure in the market
economy. In application of the international definition, adopted in 1982 by the
International Labour Office (ILO), an unemployed person is a person of working age
(15 or over) who meets three conditions simultaneously:

1. being without employment, meaning having not worked for at least one hour
during the reference week.

2. being available to take up employment within two weeks.

3. Seeking for a job in the previous month.
Unemployment is being considered as one of the main social and economic problems
in the world these days. This phenomenon absorbs the purchasing power of citizens
and causes poverty and many social problems such as theft, crime and suicide...etc.
Therefore, governments have been setting unemployment on the priority of their
political, economic and social concerns in terms of economic policies whether in

developed or developing countries.

Diagnosing the causes and characteristics of unemployment are among the most
important factors that help governments to treat it.

Problematic:
In this paper, we’ll answer the Following question:

What are the macroeconomic determinants of unemployment in North Africa countries
in the short and the long run?

Hypothesis:
To reply to the problematic, we assume this Hypothesis:

1. Unemployment in North Africa countries is determined by economic growth,
government expenditure, monetary policy, oil prices and population size.

2. There is a long relationship between unemployment and its determinants.

3. Fiscal policy (government expenditure) affects unemployment in North Africa
countries.

4. Monetary policy affects unemployment in North Africa countries.
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Literature Review:

In the recent decades many studies have focused on analysing the phenomenon of
unemployment and its determinants whether in developed or developing countries.

Valerija Botri¢(2011) structural unemployment and its determinants in southeast
Europe, the results of the empirical estimates point to the remittances and overall
changes in business climate as being the significant variables that explain relatively
high structural unemployment in analysed countries. Larisa STANILA and others
(2013), employment in the EU countries: a panel data analysis, the econometric
results showed that the variables considered in the model are statistically significant
and the estimators are robust. Willam Baah-Boateng (2013) determinants of
unemployment in Ghana. Aurangzeb and Khola Asif(2013), Factors Effecting,
Unemployment: a cross country analysis, the results of regression analysis showed
significant impact of all the variables for all three countries. GDP of Pakistan showed
positive relation with the unemployment rate and the reason of that is the poverty level
and underutilization of foreign investment. Muhammad Arslan and Rashid Zaman
(2014), unemployment and its determinants: a Study of Pakistan economy (1999-
2010), this paper illustrates that foreign direct investment, gross domestic product rate
and CPIl based inflation rate has negative impact on unemployment. Population
growth rate has positive relationship with unemployment. Tahir Mahmood and the
others(2014), determinants of unemployment in Pakistan: a Statistical Study, the
results revealed that the labour force has a positively effect on the unemployment
while inflation and FDI has a negative effect on the unemployment. Betul GUR(2015),
An Analysis of Unemployment Determinants in BRIC Countries, The results of this
study are: the most important cause of increasing unemployment in the BRIC
countries is inflation followed by population growth respectively, gross domestic
product growth, trade volume, total investment and industrial product growth are the
main economic factors that lead to the reduction of unemployment. Jonathan Ojarikre
Oniore and Anthony Ojonugwa Bernard and Emily Joshua Gyang(2015),
macroeconomic determinants of unemployment in Nigeria, the result indicates that
GDP growth rate, inflation rate, degree of openness, and private domestic investment
are statistically significant in influencing unemployment in the short run. Bhebhe
Thomas , Bhebhe Ruth and Bhebhe Blessio(2016), an investigation Into The Causes
of unemployment among youths in the city of Harare...etc.

Most of these studies have concluded that the macroeconomic determinants of
unemployment are economic growth, fiscal and monetary policies, population size,
foreign direct investment, and economic openness... etc.

Methodology:

This Quantitative study employs an empirical analysis to determine unemployment
determinants in North Africa countries. We have applied a panel data co-integration
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model. For that, we have applied the following tests: Panel Unit Root, Granger
causality, Kao Residual Co-integration test, Pedroni Residual Co-integration test,
Vector Error Correction Model estimator and Wald test, normality test and serial
correlation LM test, and at last response function and variance decomposition.

To make our variables homogenous we introduced the logarithmic function, the model
estimate takes the form:

Lunem = f(Lge, Lg, Lm, Loil, Lpop)
Data and variables:

To determine the macroeconomic variables which define unemployment in four
countries of north Africa: Algeria, Morocco, Tunisia, and Egypt, we have selected the
following variables; unemployment rate(coded by unem), economic growth rate(coded
by eg), government expenditure(coded by g), monetary supply(coded by m), oll
price(coded by oil) and population(coded by pop). We have used annual data from
2000 to 2016, obtained from the World Bank database(WDI; www.worldbank.org).

Empiric Results:
Stationary tests;

Table 01; stationary tests

Tests Levels
Lunem | Lge Lg Lm Loil | Lpop
Levin, Lin, Chu Statistic 0.09 -0.86 | -0.95 | -1.48 | 3.43 5.78
Prob 0.53 0.19 | 0.16 | 0.06 | 0.99 1
Breitung, T-stat Statistic 1.45 -0.19 | -0.52 | -1.02 | 2.53 -.78
Prob 0.92 0.42 | 0.29 | 0.15 | 0.99 00
Lm, Pesaran and Statistic 1.66 -1.64 | -0.47 | 0.10 | 3.96 3.07
chin W-stat Prob 0.95 0.05 | 0.31 | 0.54 1 0.99
ADF Fisher ch- Statistic 2.64 1552 | 10.19 | 5.81 | 0.16 5.63
square Prob 0.95 0.04 | 0.25 | 0.66 1 0.68
PP-Fisher chi- Statistic 2.84 3354 | 3.68 | 6.95 | 0.13 0.7
square Prob 0.94 00 0.88 | 0.54 1 0.99
Tests 1st differences
DLunem | DLge | DLg | DLm | DLoil | DLpop
Levin, Lin, Chu Statistic -5.75 -5.45 | -3.11 | -6.47 | -7.50 | -5.38
Prob 00 00 00 00 00 00
Breitung, T-stat Statistic -3.80 -5.86 | -4.33 | -2.08 | -3.12 | 1.91
Prob 00 00 00 0.01 00 97
Lm, Pesaran and Statistic -5.26 -8.66 | -2.55 | -4.32 | -450 | -5.04
chin W-stat Prob 00 00 00 00 00 00
ADF Fisher ch- Statistic 36.37 | 53.36 | 19.44 | 29.95 | 30.67 | 22.25
square Prob 00 00 0.01 00 00 00
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PP-Fisher chi- Statistic 47.20 |56.58 | 19.44 | 40.19 | 38.45| 2.381

square Prob 00 00 0.01 00 00 0.94
Note The null hypothesis of all tests is No Stationary( there’s a unit Rooft)

To test the stationary of our variables we apply Levin, Lin Chu (2002), Breiting(2000),
Lm Pesaran and Chin(2003), ADF Fisher(1979), and the last one is PP-Fisher test.

All stationary tests show that our variables are not stationary at level probability values
are more than 0.05, but they are stationary at the first difference after taking the first
difference probability values are less than 5%. Thus, our variables have the same
degree of co-integration they are 1(1), So We can run the Panel Error correction
Model.

Co-integration Test:

Table 02: Kao Residual cointeqgration test

Kao Residual cointegration Test

ADF T-statistic Prob
-2.82 0.0023

To know if unemployment is cointegrated with its Macroeconomic Determinant or not,
we applied Kao Residual cointegration test(1999), the form of Kao test is;

Null Hypothesis; there is No cointegration.
Alternative Hypothesis; there is a cointegration.

The result of Kao test Shows that T-statistic is equal to -2.82, and the probability value
equals 0.002. It is less than 0.05, so we conclude that there is a long run relationship
between unemployment and its macroeconomic determinants which are economic
growth, government expenditure, money supply, oil price and population size,
consequently our variables are cointegrated in all the panels.
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Table 3; Johansen Fisher panel cointegration test

Johansen Fisher Panel Cointegration Test
Series: LUMEM LGE LG LM LOIL LFOP

Date: 051318 Time: 20:41

Sample: 2000 2016

Included observations: 63

Trend assumption: Linear deterministic trend
Lags interval (in first differences): 11

Lnrestricted Cointegration Rank Test (Trace and Maximum Eigenvalue)

Hypothesized Fisher Stat* Fisher Stat*
Mo, of CE(s) (from trace test) Prab. (from max-eigen test) Prob.
Mone 2773 0.5966 2773 0.5966
At most 1 2773 0.5966 2773 0.5966
Atmost 2 18.42 0.0010 36.84 0.0000
Atmost 3 26.84 0.0000 36.84 0.0000
Atmost 4 33.63 0.0000 20.60 0.0004
Atmost s 24 68 0.0001 24 68 0.0001

* Probabilities are computed using asymptotic Chi-sgquare distribution.

We applied Johansen Fisher panel cointegration test to determine the number of
cointegration relationship. The results of this test demonstrate that there are two

relations of cointegration between our model variables.
Table 04; VAR Lag Order selection criteria

VAR Lag Order Selection Criteria

Endogenous variables: LUMEM LGE LG LM LOIL LPOP
Exogenous variables: C

Date: 04/05M18 Time: 10:59

Sample: 2000 2016

Included observations: 47

Lag LogL LR FPE AlC 3C HQ

0 67.26898 A 297e-09 -2607191 -2371002 -2.518311
1 4679492 6820088 5.48e-16 1812550 1647217 -17.50334
2 567.1092 1434656 4.02e-17 -2081316 -17.74270 -19.65773
3 653.0145 1023551 591e-18 -2293679 -15.44919 -21.24807
4 T87A775  97.51430% 5.03e-19* -2583734% 1993261 -23.61535°

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction errar

AlC: Akaike information criterion

SC: Schwarz infarmation criterion

HC: Hannan-Cuinn infarmation criterion

The analysis of VAR Lag Order criteria illustrates that the Lag Order Selected By the

criteria in the VAR Model is 4.
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Model estimation:

We estimated the vector error correction model of unemployment in North Africa
countries by economic growth, government expenditure, money supply, oil price and
population size, we check 4 lags order and one relation of cointegration in the VECM
Model, we found these results;

Table 05: Model Estimation

Variables Coefficients
Long run equation
Error correction coefficient 0.39**
Lge 25.14**
Lg -0.71**
Lm -0.35**
Loil 0.29**
Lpop 0.16**
Const -120.56
Short run equation
Variables
lag 1 2 3 4
DLunem -0.6** -0.36** -0.02 -0.05
DLge -8.95** -9.65** -6.67** -1.49
DLg 1.18* -43 1.39** 1.17*
DLm 0.07** 0.11* 0.12** 0.05
DLoill -0.02 -0.41** -0.11 -0.07
DLpop -190 467 -509 220
Const 0.21
R-squared 0.855049 Mean dependent var -0.000638
Adjusted R-squared 0.641885| S.D. dependent var 0.099099
S.E. of regression 0.059304| Sum squared resid 0.059788
Durbin-Watson stat 2.675676
** significant at 1%.

Specification tests:

The residuals of VEC Model don’t have the serial correlation problem because the
probabilities values of serial correlation LM test are More than 5%, So we can’t reject
the null hypothesis, the residuals in our Model aren’t correlated, and the normality test
of residuals indicates that residuals are normally distributed, consequently our model
is adequate.
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Conclusion:

In the end of this research paper, we tried to determine the macroeconomic
determinants of unemployment in four counties in North Africa (Algeria, Morocco,
Tunisia and Egypt) we concluded the fowling results;

e Unemployment in North Africa countries is defined by growth economic,
government expenditure, money supply, oil price and population size.

e There is a long run relationship between unemployment and Its
Macroeconomics determinants.

e In the long run, economic policies have a negative effect on unemployment,
where each of Government expenditure and money supply has a significant
negative coefficient, it means when Government expenditure and money supply
increase, unemployment in North Africa countries decreases, but the impact of
fiscal policy is greater than monetary policy impact, where the coefficient of
government expenditure equals twice of the coefficient of money supply.

e Oil price in the long run has a positive effect, it means when oil prices rise,
unemployment rates in North Africa increase, the population size also has a
positive effect on unemployment in the long run, it means one of the
unemployment causes in North Africa countries is population size.

¢ In the long run, Okun’s law is not valid in North Africa countries, because the
coefficient unemployment rate and economic growth rate is positive. High
economic growth rates accompany high unemployment rates.

e In the short run, the most important factor which defines unemployment in
North Africa countries is economic growth, where the impact of economic
growth rate is negative and significant on unemployment in four lags of short
run.

¢ In the short run, the impact of government expenditure on unemployment is not
significant, and money supply has a positive significant effect on unemployment
but the coefficients in all lags are tiny. This reflects the ineffectiveness of
economic policies about reducing unemployment in North Africa countries.

e The impact of population size on unemployment in the short run is not
significant because the population doesn’t have more change in three or four
years.
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