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Abstract:

The present paper focuses on the estimation of the NEET rate for countries that do
have few or lack of data on this matter. Arab countries are selected for applying the empirical
framework suggested for NEET data recovery. The attained results show that the outcomes
from the framework adopted are not statistically and significantly different from the few data
that exist already. These data can be used for monitoring and enriching economic and social

policies targeting the inclusion of NEETs.
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Introduction

This research focuses on finding data for the non-educated, non-employed and not on
training young people (NEET) in those countries that have only few observations on the rate
of NEETs. This is based on the observation that most economies have information on the
unemployment rate for the segments of youth aged 15-to 24 years. With limited information
and with few data available on NEETsSs, the unemployment data for this category is assumed to
represent the NEETs. International organizations such as ETF (European Training
Foundation) (ETF, 2015a, 2015b and 2015c), ILO (2012, 2013, 2015 & 2016) and World
Bank (2010) have been able to offer information on NEETS in the Euro-Mediterranean
context and in the Arab world but with only limited and few data on Arab economies.
Databases as well as analyzes and simulations would be able to accompany the projects of
poverty alleviation and the inclusion of young people through further training and
employment, based on estimated time series information. While cross-section data and
surveys are necessary for providing accurate information on the counting of NEETS, indirect
methods of estimation do provide useful information that is less costly as it can address the

contours, directions and likelihood of promising economic and social policies. This is crucial



for Arab countries as further policies are continuously needed for the inclusion of the

youngest segments of the population.

The current paper starts with a conceptual framework for the NEETs. This is followed
by the empirical framework suggested for countries with limited data. Such a selected
empirical model is developed after a literature review on the best practices for empirical
assessment of NEETs. The attained results with their discussion are introduced in the last

section of this paper.

L. The Conceptual framework

The conceptual framework for identifying the NEETsS takes into account the
consecutive stages that lead to this status meaning schooling, employment and vocational
training. The center of the model is the non-education, the absence of employment and the
non-realization of a vocational training. The overall framework could be shown under the
following Venn diagram where the three sets of non-education, non-employment and non-

vocational training, have a common intersection representing the NEETs (Figure 1).

Being a NEET is depicted by the intersection of three sets of ‘being not educated’,
‘unemployed’, and ‘not in vocational training’. For a given age segment, the probability of
being NEETsS is consequently equal to the product of the probability of non-education by that
of non-employment multiplied by the probability of not being in vocational education, for the
same age segment. The probability of ‘not being educated’, is the number of young people
that are not in education divided by the total population of this segment. The probability of
‘being unemployed’, is the number of individuals in the segment that are unemployed divided
by the total population of this same group. The probability of youth that are ‘not vocational
education’, is the number of youth that are not in training divided by the total number of this
group segment. Figure 1 shows three sets representing young individuals that are not in
education, not in employment, and not in training respectively. The intersection of all these

three sets represents the NEETs.



Figure 1: NEETs as Intersection of Three Sets
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The initial training that begins with enrollment in primary education and the
completion or not of this training, can be a decisive step that affects everything else. This step
is followed by college and secondary training. At each of these stages, failure and success can
mark the rest of the trajectories. Such paths can be represented by decision trees with
branches linked to the possibilities of achieving results that are often perceived as random and

that can be related to probabilities of realization.

The following three graphs (Figures 2, 3 and 4) illustrate simplified trajectories for
elementary, college and secondary levels. Graduation at each stage can also enrich the
decision-making process. With regard to individuals who are not enrolled or have left
education at any level, the conceptual framework suggests asking for employability status, as

it is a logical consequence of the outcomes from regular or professional training.

The link between the decision trees at each level of education shows those that have
graduated from the previous level, such as the transition from primary to secondary education
and to high school.Thus the status of NEET can correspond to any level that leads to a failure
in the pursuit of studies, in employment and in the realization of a vocational training. The
primary, college and secondary levels of education provide insights to how the NEET status

can be attained.



Figure 2: Primary education decision tree
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To define the NEETS, the first root of the decision tree starts from primary education,
where individuals in their early stage of life, either engage in the regular primary education or
not. For those who attend the primary school, they are subject to two possibilities that are
either ‘dropping out’ from school at an early stage, or ‘complete primary education’. Such a

completion can be with or without a degree.

Young individuals not enrolled in primary education, have the possibility of going
through vocational education that can either be formal or informal. In this case, these
individuals can ‘obtain a diploma’ or ‘not’. In addition, there is a category of young
individuals that do not enroll in general education, not the vocational one. Among this latter
category, there are those who start their initial stage of life by employment, and there are

those who are NEETSs.

Figure 3: Secondary education decision tree
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Figure 3 provides information that is similar to that of figure 2. The secondary
education is a decision option for students who complete regular primary education and obtain
its corresponding diploma. This category can either enroll in the secondary education or move
to the vocational. For each of these choices, young individuals can either complete and obtain
diplomas, or ‘drop out’. Leaving school at this stage, can either lead for employment or stay
unemployed. Those who do not enroll in regular or vocational education and are unemployed

are more likely to be NEETsS.

Figure 4: High school education decision tree
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Figure 4 is similar to figure 3. Those who complete the secondary education and
obtain a diploma, have the choice to continue in regular or vocational education. Students can
either obtain diplomas upon completion, or not. Students also have the choice to leave
education for work or stay unemployed. Those choosing not to enroll in education while

staying unemployed, are more likely to be NEETsS.

The above conceptual framework allows for the counting of NEETs with extensive use
of conditional probabilities that need to be empirically elicited from existing data on each of
the variables included. In addition, the connections of decision trees, involve also other
complications. Yukselturk, Ozekes, & Tiirel (2014) provide an example of such complications
for the assessment of the dropout in an online educational program. The above conceptual
framework is dynamic in nature as time is required for each stage and for all the steps. It is
related to age segments, aging and career development. Time is consequently important for
the pursuit of the above trajectories. The availability of time series data is consequently

fundamental in understanding, testing and predicting series of components related to NEETS.



The following sections are devoted to a literature review on the empirical methods
with the selection of an empirical framework that accounts for the data limitations not only on

NEET rate but also on labor market variables.
I1I. Literature Review

Different sources and reports (Statistics New Zealand, 2011; Statistics Canada, 2015;
The Office of National Statistics of the UK, 2017; OECD, 2010, 2011, 2013a, 2013b, 2014 &
2016; ETF, 2015a, 2015b and 2015¢ & Eurofound, 2011 & 2012) have emphasized the
indicators used to understand youth labor markets. Due to the number of youth in education,

labor market indicators have limitations when assessing the state of youth labor markets.

For these reasons, an indicator that considers young people labor market participation,
together with their engagement in education, can be a useful complete information about
potential youth labor underutilization. Youth NEET is defined as a 15-24 years old, who is
unemployed (part of the labor force) and not engaged in education or training (International

Labor Organization, 2011). NEET is therefore, a residual category.

Furlong (2006 & 2007), Qintini and Martin (2006), the European Commission (2010),
the Eurofound (2012) and Eurostat (2016) have also contributed to the enrichment of the
estimation processes for the NEETs. The NEET rate is calculated as the unemployed youth,
plus the youth ‘not in the labor force’, minus the unemployed youth and youth ‘not in the
labor force” who are in education or training, divided by the total number of youth with a
multiplication by 100 to express this ratio as a percentage. This accounts also for the Eurostat
(2016) definition of unemployment and youth unemployment indicators as a labor force status
falls into one of three categories. These are employed, unemployed or economically inactive.

Murphy (2013) introduces a useful diagram (figure 5) that helps with the counting of
NEETsS in the context of Northern Ireland. Such a diagram allows for identifying the steps
leading to the status of NEETs. More recent publications focusing on NEET assessment

include the contribution of Holt (2017) and that of Hyejin & Bong (2017).


http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Inactive

Figure 5: Process for Counting NEETs (Murphy, 2013)
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Other methods have been suggested. They include stochastic methods as introduced in
Balan (2015). This latter author (Balan, 2013) uses econometric methods to estimate the
structure and size of NEET rates in Romania compared to other countries of South East
Europe. Assirelli (2015) searches for the determinants of the NEET using cross-sectional
methods and with longitudinal data, making an event history analysis. Batini, Corallino and
Toti (2017) provide a literature survey of the situation regarding the NEET. They find that in
Italy, even if the NEET phenomenon is not recognized by its acronym, statistics show a rise in
numbers (26 % of the total population for the age group considered). Dixon and Crichton
(2016) evaluate the impact of the Youth Services (YS) or NEET (New Zealand) program on
the educational retention, qualification achievement, benefit receipt, inactivity and
employment rates of participating youth in the 18—24 months of enrollment. They find
positive impacts of 9 % increase in education retention for the first year and another 2 % for

higher qualification.



III.  Selected Empirical Method

The conceptual framework introduced above allows for considering that the NEETSs
measured by number or by relative ratios for each category of youth is hypothetically related

to school variables, employment and to failures in both skill acquisition and jobs.

As time series data on NEETs with also limitations in unemployment and employment
categories in Arab countries, new series are to be generated for these countries based on

unemployment data for those aged 15-24.

Under the assumption that the unemployment rate for this category of age reflects the
rate of NEETs based on the definition of NEETSs in relation to unemployment for this age
segment, regression analysis is pursued on countries that have good data on both unemployment
and NEET rate. In this sense, the ECE are selected and NEET series are developed for Arab

countries.

In order to solve the limitation of the data for NEETSs in Arab economies, a time series
analysis is run for each of the ECE countries to see whether there is a significant relationship

between the NEET rate and the unemployment rate for the age segment between 15 and 24.

1. The Empirical Approach

For the above purpose, the introduction of a lagged variable for the NEET is included

as the following model:

NEET; = a + f;Une; + B,LagNEET; + &; with:
LagNEET; = NEET;_4
Otherwise, the above empirical model can be rewritten using the lag operator L with:
L.NEET; = NEET;_4
Under the additional assumption of E(g;) = 0, the model can be written as:
NEET:(1 — B,.L) = a + B;.Une;

Or: NEET, = (a + B,Une,)/(1 — B,.L)



a

1-B;

NEET, = + B1(1+ BoL + B2L2 + G313 + -+ ).Une,

Assuming that B is less than 1, higher powers of B2 will become close to zero and an

approximation of the above formula is:
NEET; = [a/(1 — B,] + B1(1 + B,L).Une,

This leads to recovering for each country the NEET data, based on the unemployment rate of
the country for the same year multiplied by B and the unemployment rate of the previous year

multiplied by the coefficient (Bi. B2).

2. Variables and Data

The NEET data of Eastern and Central European (ECE) countries are extracted from Eurostat,
and cover the period 2000-2015. For Arab countries, data are extracted from the World Bank database.
But, Arab economies have limited data. For this, the use of different reports such as ETF (2015a,
2015b & 2015¢, ILO (2012, 2013, 2015 & 2016), as well as country specific reports from national
statistical agencies such as the Haut Commissariat au Plan (HCP, 2015 & 2017) in Morocco, can be
used to expand the data related to these economies. But, even under these adjustments, only Algeria,
Egypt, Saudi-Arabia and Palestine appear with more data. For the remaining countries, observations
range between one and three requiring that NEET series to be recovered using appropriate methods.

The unemployment data for total population aged 15-24 are extracted from the World Bank database.

IV. The Attained Results & Discussion

Table 1 shows the results for the regression analysis between the NEET rate and the
unemployment rate for the age segment between 15 and 24. The model indicates that the
relationship between these variables is significant for all countries except for Hungary. For
Romania, it is considered as an outlier as the coefficient value for unemployment equals to
0.64 and is higher than all the remaining coefficients. Otherwise, all R-squared are in the

range of 0.703 and 0.955 while the value of the Durbin Watson ranges between 0.72 and 2.26.

Table 1: Regression results between NEET and unemployment for ECE countries

ECE R-square Intercept | Unemployment | LagNEET ]\))\;Egg;
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Esonia | 0839 | )0 6059 (_'(())_fg% 226
Hungary 0.065 (11059729§ (8 71 ; 12 ) (__(()) (())7226) 1.81
Latvia 0.955 (17%3215; (3'2253; (_‘3'23;)38) 1.816
Lithuania | 0,953 | 2950 0086 Cogs | 220
Poland 0.918 (j_'76§98) (g_ffg) (?.'212% 0.72
Romania 0.770 (__16 3538) (3 9633) (;)15 §)79) 1.41
Slovak 0.813 (3.';‘1391) (3?'11;% (2'65(?86) 1.46
Slovenia 0.703 (12 ?} ?i?) (3? 6222:33) (? § 597) 1.96

The coefficients for all these relationships exhibit an average of 0.219 with a
corresponding standard deviation of 0.046. These are for the unemployment rates for the age
category between 15 and 24 for Arab countries. The mean minus one standard deviation
provides the minimal rates of NEETs while the mean plus one standard deviation represents
the maximal rates. This method will enable solving the limitation in the availability of the
data related to the NEETSs using the unemployment data for 15-24 years. This leads to the
recovery for each country of NEET data, each year according to the country's unemployment
rate for the same year, multiplied by the coefficient 1 (1 + 2). The coefficient estimate is
based on 11 ECE countries: Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia,
Lithuania, Poland, Romania, Slovakia and Slovenia by using the NEET rate of individuals
with the group age between 15 and 24 of the period between 2003 and 2015, including the
NEET delay variable. The model estimated above was calculated on the basis of the average
of all models in the ECE countries. The results were such that oo = 4.973, f1 = 0.249 and B2 =
0.164, with standard deviations of 4.761, 0.139 and 0.295, respectively.

In order to apply this model to the Arab economies, a comparison is made between the
available data and the results of the estimated model. The simulation of the results suggests
that the Arab economies fall in the domain between X and X + o (o referring to the standard

deviation).

The estimation of the NEET rate is applied on Arab countries by using an estimation

of X + 0.50.



In order to test for the difference between the means for the already existing data (x¢t4) and the
estimated data from the model (ug), the t-test statistic is used to test for the following

hypotheses:
Ho: pg —pg =0
Ha: pig — g #0

In the case of Algeria, the t-test statistics resulted in a value of 0.033 that corresponds
to a p-value of 0.973. This leads to the failure of the rejection of the null hypothesis, meaning
that the two means are statistically non-significant. For Egypt, the t-statistic resulted in a
value of 0.205 that corresponds to a p-value of 0.841, which concludes that the two means are
not statistically significant. For Saudi Arabia, the difference between the observed means and
the estimated means has a t-statistic value of 0.521 that corresponds to a p-value of 0.607.

This indicates that the two means are not statistically significant for these two countries.

For countries that have limited observations also have estimated values that are close to the
available data. Lebanon for instance, it had a NEET rate of 21.3% in 2007 while the model
predicted a value of 20.13. In the case of Morocco, the estimated model uses X + o0 as

estimation, as the results were closer to the value of the NEET rate of the year 2016.

The following tables 2, 3 and 4 show the results of the estimation of the NEET rate in
Arab countries. These Arab countries are divided into those who have enough observations,

only few observations, and no observations.

Table 2 indicates both the data available of the NEET rate and the data estimated
through the model. This data is the basis of the T-statistic for mean difference test. The data
estimated of the NEET rate should be replaced by the available observations as these data are
more accurate. The combination of the available data and the estimated data gives longer time

series data.

Table 2: NEET rate estimation for Arab countries with enough observations

Saudi Saudi
Algeria Algeria Egypt Egypt Arabia Arabia Palestine | Palestine
Year Existing | Estimated | Existing | Estimated | Existing | Estimated | Existing | Estimated
1992 28.1 22.0 21.3 27.1
1993 28.3 234 21.6 26.0
1994 28.7 24.0 22.3 26.3
1995 30.4 24.1 22.7 25.5
1996 31.3 22.0 22.2 25.5




1997 29.7 20.9 22.5 24.0
1998 29.3 20.4 24.3 20.8
1999 29.4 19.4 21.6 18.5
2000 31.5 20.6 21.1 19.3
2001 30.8 22.1 21.6 23.9
2002 29.9 22.0 22.6 27.4
2003 29.1 22.9 23.1 25.8
2004 26.7 22.7 23.6 26.7
2005 24.6 23.9 24.2 25.8
2006 22.3 23.6 25.2 25.5
2007 22.9 21.8 23.8 25.3
2008 21.8 21.3 23.1 26.8
2009 254 20.1 21.9 18.7 23.1 27.0
2010 24.5 19.8 21.4 23.0 26.8
2011 26.0 20.1 32.1 22.9 20.5 22.8 27.0 25.8
2012 22.7 21.7 31.5 25.1 18.7 22.4 28.9 26.5
2013 21.5 214 27.8 25.6 18.4 22.7 31.0 27.5
2014 22.7 21.3 26.5 18.3 23.4 28.6
2015 21.2 21.6 26.8 253 16.1 23.2 31.5 28.4
2016 20.4 21.7 24.6 23.6 27.9

Table 3 shows the existing available data of the NEET rate in Lebanon, Morocco and
Qatar besides the estimations. The values estimated for the years that already have an
observation indicate that there are no big differences. Still, it should be replaced in the model

by the available observations.

Table 3: NEET rate estimation for Arab countries with few observations

Lebanon | Lebanon | Morocco | Morocco | Qatar Qatar
Year Existing | Estimated | Existing | Estimated | Existing | Estimated
1992 19.4 33.0 11.5
1993 19.2 32.6 11.3
1994 19.1 35.0 11.2
1995 19.2 38.2 11.2
1996 19.3 36.2 11.2
1997 18.5 34.1 14.6
1998 19.1 356 124
1999 19.5 31.7 11.3
2000 19.8 293 13.7
2001 19.5 28.8 18.7
2002 19.4 28.2 18.8
2003 19.6 27.7 17.2
2004 19.4 27.0 16.1
2005 194 26.8 14.9




2006 19.7 27.2 13.7
2007 21.3 20.1 27.6 11.8
2008 19.4 28.2 11.2
2009 19.3 28.3 9.4 11.2
2010 19.4 28.1 11.2
2011 19.3 28.1 11.2
2012 19.3 28.4 11.1
2013 19.3 28.6 11.1
2014 19.1 29.1 11.0
2015 19.2 29.4 10.8
2016 19.5 27.9 29.6 10.9

Table 4 gives the results of the estimated NEET rate for the Arab economies that does

not have any observations.

Table 4: NEET rate estimation for Arab countries with no observations

Year Bahrain | Iraq Jordan | Kuwait | Libya | Mauritania | Oman | Sudan | Syria | Tunisia | UAE | Yemen
1992 12.8 252 | 25.1 12.3 28.2 21.3 29.5 20.1 16.4 23.5 14.1 21.3
1993 12.8 25.6 | 272 12.2 27.9 20.7 29.5 20.1 16.5 24.0 144 | 23.7
1994 12.8 252 1269 12.1 28.0 20.5 29.6 20.2 16.5 24.7 13.3 19.5
1995 12.8 25.0 ]243 14.9 27.9 20.3 29.9 20.3 16.4 22.7 127 1223
1996 12.8 25.5 231 13.1 28.1 20.1 30.0 20.5 19.2 23.1 13.3 | 24.1
1997 12.9 255 1232 12.2 28.1 19.9 30.0 20.8 222 244 134 |243
1998 12.9 25.5 1232 12.2 28.2 19.7 30.0 20.6 20.1 24.8 143 | 22.1
1999 12.9 255 [223 12.2 28.2 21.1 30.1 20.5 174 24.9 147 203
2000 13.0 252 222 12.5 28.3 23.1 30.1 20.5 18.2 24.8 13.5 19.9
2001 12.9 252 | 24.1 12.5 28.3 21.3 30.2 20.4 19.7 244 14.1 20.5
2002 12.8 25.1 25.1 13.0 28.3 21.8 30.3 20.3 21.6 24.5 144 | 228
2003 12.8 327 1251 13.4 28.5 20.0 30.4 20.3 19.5 24.1 13.7 [ 21.2
2004 12.8 344 228 14.2 28.5 17.5 30.5 20.3 18.7 23.5 13.8 | 228
2005 12.8 28.3 | 237 15.1 28.6 17.6 30.6 20.2 18.6 22.5 13.9 |234
2006 12.8 262 | 235 14.0 28.6 18.5 30.3 20.2 18.4 22.2 14.0 | 232
2007 12.9 25.7 231 13.9 28.6 19.4 30.0 20.2 18.5 22.2 14.1 22.9
2008 12.9 24.6 | 228 14.5 28.6 21.2 29.8 20.5 19.4 22.4 155 |22.6
2009 13.0 243 1226 144 28.5 20.1 29.7 19.8 17.9 23.2 155 | 223
2010 12.8 243 ] 231 14.7 28.6 18.2 29.7 19.6 18.3 23.1 154 | 23.1
2011 12.9 243 | 237 16.2 27.9 17.9 29.5 19.5 23.5 27.2 154 232
2012 12.8 244 | 237 16.7 29.3 17.4 29.3 19.5 24.9 27.1 154 233
2013 12.8 244 243 16.7 30.1 17.2 29.3 19.6 24.8 26.2 154 | 233
2014 12.8 244 | 237 17.2 304 17.3 29.5 19.6 24.5 26.1 15.5 | 239
2015 12.8 249 | 245 16.8 30.6 18.0 30.6 19.9 24.2 25.8 155 |25.1
2016 13.0 256 | 2438 16.3 30.7 18.5 31.7 20.0 23.9 25.6 15.5 | 249




Figure 6 shows NEET trends among Arab countries. For Algeria, Morocco and Qatar

from 2002 onwards, young NEETSs have a downward trend, while for Egypt, Palestine, United

Arab Emirates have increasing trends. For other countries such as Saudi Arabia, the NEET

rate has remained the same over the years with minor variations.

Figure 6: The estimated NEET rate for Arab countries
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The variation in NEET rates in the Arab economies is explained by the

unemployment rate, which only catches the age segment between 15 and 24. Figure 7 shows

trends almost similar to those in Figure 6.

Figure 7: Unemployment rate of 15-24 years in Arab countries
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Conclusion

This paper is likely to be providing guidance to Arab countries with important

contributions aiming at strengthening the system of assessing the rate of NEETs. The selected

empirical framework appears to be capturing the few information existing on NEETSs. The

statistical comparisons show that the current model could be used for assessing the NEET rate



based on unemployment data for those aged 15-24. In the absence of cross-section data and
survey-based information, the likelihood of economic and social policies could be built on the
estimated data. Such a process is less costly but does not provide detailed information. With
high levels of unemployment in Arab countries, the information on labor markets could be

made useful for assessing NEETS as this latter is one of the consequences of job scarcity.

While the results attained in this paper do provide a window of further knowledge
opportunities, they could not cover the gender issue, as this is also crucial for Arab countries.
All the attempts made up to now, on this issue have been not successful implying that the

current paper constitutes a preliminary contribution that needs further research.
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