Y outh and the total unemployment rate:
Theimpact of policies and institutions

M. Choudhry, E. Marelli, M. Signorelli

Abstract

This paper estimates the impact of several ingiits and policies on youth and total
unemployment rates for a large set of developedtt@s during the last three decades. The
estimation technique used is a fixed effect pamallysis. Our empirical analysis shows that, in
addition to economic growth, economic freedom, labmarket reforms, a high share of part time
employment, and active labour market policies reducemployment and improve labour market
performance. Considering the poor condition of yppeople relative to older people, our results
permit us to select, among the policies and refdimats reduce overall unemployment, the policies
that have a comparatively high effect on youth upleyment.
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1. Introduction

Unemployment is detrimental to society from manynf of view. For example, it is a
waste of resources; in many countries, the GDPdcbal 10-15% higher without unemployment.
Unemployment causes a permanent loss of humanataghus dampening long run growth
prospects. It affects health and diminishes thd-leghg of society, not only for the unemployed.
Unemployment causes an expansion of fiscal costshi® government (lower taxes and higher
expenditures).

The youth unemployment rate is, in most countrags)east twice as high as the total
unemployment rate. This phenomenon is particulsglyous because youth unemployment refers to
people who have freshly invested in human capikeir unemployment erodes such investments
and raises the risk of being excluded from the uaboarket, ending in a negative status of “neither
in employment or education or training”. In additjoyoung people were substantially and
negatively affected by the recent crisis.

What are the causes of high unemployment ratesinmergl and youth unemployment in
particular? The causes are numerous, but in thperpave focus on the impact of policies and
institutions.

The emphasis on the role of policies and instingiags motivated by the outcomes of
previous studies. For example, the OECD (2006, tehap) has shown that almost two-thirds of
non-cyclical unemployment changes are explainedhaynges in policies and institutions. Since the
OECD'’s Jobs Studyin 1994, the weak employment performance in Eurdpe so-called
“eurosclerosis”, is explained in terms of labourrked rigidities and inappropriate policies or
institutions. Since then, many things have changenhost European countries (see additionally
Blanchard, 2006, and the follow-up OECD study bariit et al., 2005).

This paper considers a long period, ending in tbestwear of the recent crisis (2009), and
distinguishes between youth unemployment and tsraenants and total unemployment.

Our empirical analysis shows that, in addition tmreomic growth, economic freedom,
labour market reforms, a high share of part timglegment, and active labour market policies
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reduce unemployment. In contrast, a high intera@s, taxes on labour and unemployment benefits
can unfavourably impact the unemployment rate. \ditnally find that estimation results for
youth and overall unemployment rate are differamigl this difference in results is statistically
significant.

The structure of the paper is as follows. In Sec®, a trend analysis for youth and total
unemployment rate is presented. In Section 3, adtebrief discussion of the causes of
unemployment in general, there is a review of teegninants of youth unemployment. Section 4
presents our econometric investigations on the rodants of the total and the youth
unemployment rate. Section 5 concludes the paper.

2. Youth unemployment: trends and comparisons

Let us consider, first, some definitions. In mosumtries, “youth unemployment” refers to
individuals aged 15-24 years, but other ages are8mes considered. Moreover, problems such as
underemployment and informal sector employment beynore relevant for young people. Some
authors (e.g., O’Higgins, 2011 and Scarpetta ¢t28l110) observe that the size of the group of
“youth left behind” can be proxied by the numberoting people who are neither employed nor in
education or training (NEET).

Globally, total unemployment increased during teent crisis from 2007 to 2009 from 170
million to over 210 million. However, a trend ofcieasing unemployment began in the previous
two decades. The phenomenon occurred in both enteagid advanced economies. In the EU, the
unemployment rate in 2008 was close to 7%. In 2010t rose to 10%, especially in the Euro area,
a level last reached a decade earlier. The receksido an increase in unemployment sooner in the
most flexible labour markets or later in marketsevehrigidities or internal flexibilities were
prevailing? After normal recessions, employment returns tgies-crisis levels after four or five
months, on average, but the lags are longer igdBke of financial crises.

The unemployment rate trend in high income OECDnties is presented in Table 1. The
unemployment rate has increased in most countses eonsequence of financial and economic
crises. The table shows that the largest increagt@sh occurred between 2005 and 2010, were in
Spain, Ireland, Iceland, and Hungary, but everhenWnited States, the unemployment rate nearly
doubled from 5.1% to 9.6%; an opposite trend waenked in Germany.

Arpaia and Curci (2010) produced a broad analysiabmur market adjustments in the EU-
27 after the 2008-2009 recession in terms of enmpéy, unemployment, hours worked and wages.
They highlighted that young workers, who have weakerk contracts, lower qualifications and
less experience than older workers, have bornebthet of the “Great Recession”. In fact, the
increase in the youth unemployment rate has beeargky larger than the rise in the total rate.
Verick (2009) noted that during and after seveoessions, young people have a difficult time both
acquiring a job as a new entrant in the labour etaakd remaining employed.

That the worst impact was on young people is géigar@cognised, notwithstanding some
exceptiond and despite the recent study by the European Cssioni (2010) that indicates that the
largest amount of the increase in total unemployrbetween 2008 and 2010 (almost one third of
the total) was accounted for by the growth amortgese 25-34 years old. Although in some

! This group represented, on average for the OE@B, drl% of those 15-25 years old in 2007. The NE&finition was first used
by OECD, that has recently (2009) introduced two wategories: poorly integrated (young people whadofind stable jobs but
move between temporary employment, unemploymentiaactivity) and left behind youth (young people avface long-term
joblessness).

2 In some countries, public support has favouredriral flexibility and labour hoarding for short-tmwork. This was the case for
Germany, where unemployment decreased even irigig years. The differences between Germany ayldre analysed by Arico
and Stein (2012).

3 In three countries, Austria, Germany and Luxemgpyouth unemployment rates fell over the perio8823 — 2010 3. The
relative position of young people worsened the mo#aly, Portugal, and the New Member StateshmEU, youth unemployment
rates increased, on average, by more than onedhBd®b percentage points (see O’Higgins, 2012).
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countries, the initial impact of the crisis on yloutnemployment has been moderate, its long run
consequences, such as loss of work experiencewandrhcapital, lower employability and reduced
earnings over the entire life cycle, poorer jobliyand precarious employment, are troublesome.
Long-term unemployment is especially pernicious] enthe case of young people, it raises the risk
of a “lost generation” (e.g., Scarpetta et al. 2010

Table 1: TheTotal Unemployment Rate by Year
1980 1985 1990 1995 2000 2005 2010

Australia 61 83 69 85 63 50 52
Austria 36 32 37 35 52 44
Belgium 113 73 93 66 84 83
Canada 75 106 8195 68 6.8 8.0
Czech Republic 40 88 79 73
Denmark 78 83 7.0 45 48 74
Finland 47 51 31 153 9.7 84 8.4
France 6.4 103 94118 102 89 93
Germany 8.1 7.7 111 7.1
Greece 4 78 70 91 111 9.9 125
Hungary 102 64 7.2 11.2
Iceland 49 23 26 7.6
Ireland 179 141 120 43 43 135
Italy 75 94 98 11.7 108 7.7 8.4
Japan 2.0 26 21 32 48 44 50
Korea, Republic of 5.2 40 25 21 44 3.7 3.7
Luxembourg 30 16 29 23 45 44
Netherlands 79 105 77 72 27 47 45
New Zealand 7.8 6.5 6.2 38 6.5
Norway 1.6 26 53 49 34 46 3.6
Portugal 6.7 86 47 72 39 7.6 108
Slovakia 13.1 188 16.2 144
Spain 11.1 21.0 16.0 227 139 9.20.1
Sweden 22 31 18 91 58 7.7 84
Switzerland 21 33 27 44 42
United Kingdom 11.3 6.8 86 55 46 7.8
United States 71 72 56 56 40 51 96

Source: ILO (2012).

Trends in the youth unemployment rate (YUR) dutimg period 1980-2010 in high income
OECD countries are presented in Table 2. The youtmployment rate was high and further
increased in most countries in our sample. If wau$oour attention on the EU, one of the most
affected areas in the world, we can analyse thentezvolution of the YUR for young people in the
15-24 years age group and disentangle the pecigdsadf individual countries. Higher than average
figures were found in different groups of countri@s some Mediterranean countries (Spain, Italy,
Greece) plus France and Belgium; (ii) many Nordaiardries (Sweden and Finland); and (iii) some



new member states (NMS) such as Hungary and Ska¥dkie pattern further deteriorated after the
crisis in 2010.

Table 2: TheYouth Unemployment Rate by Year
1980 1985 1990 1995 2000 2005 2010

Australia 125 152 130 154 121 106 115
Austria 43 38 52 51 103 838
Belgium 235 145 215 152 215 224
Canada 128 16.1 123 148 127 124 1438
Czech Republic 78 17.0 193 183
Denmark 115 115 99 6.7 8.6 138
Finland 88 97 89 270 203 189 203
France 257 198 27.1 206 203 225
Germany 82 84 152 9.7
Greece 13.8 242 233 279 295 26.0 329
Hungary 18.6 12.7 194 26.6
Iceland 11.0 47 7.2 16.2
Ireland 250 197 190 6.5 86275
Italy 250 321 289 335 315 240 2738
Japan 36 48 43 6.1 92 87 9.2
Korea, Republicof 11,5 10.0 7.0 6.3 10.8 102 9.8
Luxembourg 6.7 36 72 64 137 142
Netherlands 176 111 121 53 8.2 87
New Zealand 141 123 136 9.717.1
Norway 47 65 11.8 119 102 120 93
Portugal 164 190 96157 86 16.1 223
Slovakia 248 37.0 299 336
Spain 253 43.8 30.2 404 253 19.7 416
Sweden 63 72 46 195 116 220 252
Switzerland 32 55 50 88 7.2
United Kingdom 17.8 101 153 11.7 122 191
United States 138 136 11.2 121 93 113 184

Source: ILO (2012).

After this introduction of the present situationdgmerspectives of the impact of the crisis,
we now extend our viewpoint in line with the aimtbé paper. Even before the recent crisis, youth
unemployment had been increasing in many countbiet) developed and emergihgslobally,
young people aged between 15 and 24 years repmesgatthan two-fifths of the total number of
unemployed individuals.

Youth unemployment as a ratio of aduihemployment and its share in total unemployment
in 2010 are presented in Figure 1. The share afiyonemployment in the total unemployment rate
is quite high. For example, in Australia, New Zeaalceland, Sweden, Norway and the United

4 The situation was bad in other countries, as walth as Poland and the Baltic states (not showreitable).

5 O'Higgins (2005) examines trends in the youth Imbarket in developing and transition countrigghlighting the considerable
difficulties of integrating young people into "detevork”. For transition countries, see additiopderugini and Signorelli (2010a
and 2010b).

5 Adult unemployment means unemployment among iddifis who are 25 to 64 years of age.



Kingdom, the youth unemployment rate accounts forarthan one third of total unemployment.
The ratio of youth to adult unemployment rates (igbt-hand axis of Figure 1) is greater than 2 in
most countries, reaching top values above or ctosd in Italy, Sweden, New Zealand, and
Luxembourg.

Many studies have tried to assess the reasonhihgouth unemployment rate is persistently
higher than the adult (or total) unemployment fafée discuss alternative interpretations in Section

3.

Figure 1: The Youth Unemployment Share in Total tdpeyment (2010)
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Source: Elaborations on ILO (2012).

3. Key determinants of youth unemployment

We begin by reviewing the literature on “unemplowytian general before discussing the
issues related to youth unemployment. A first grafpcauses include macroeconomic cyclical
conditions. The key explanatory variable of unempient (rate) changes is GDP growth; the link
between the two variables is the well-known Okula\w, which has been established in many
empirical studies. However, the relationship is siaible over time and varies across countries, as
confirmed by Lee (2000), who in any case concluttatl the impact of growth on (un)employment
is still valid. In addition, Solow (2000), arguitigat much of European unemployment is due to a
lack of demand, used an Okun equation. More regettte IMF (2010) examined the role of
institutions and policies in explaining changesQkun’s law across countries and over time.
Finally, Bartolucci et al. (2011) estimated a motledt detects an additional impact of financial
crises on unemployment beyond their effect thro@bP changes; this additional impact is
ascribed to the increase in systemic uncertainty.

In addition to GDP or the output gap (in alternatspecifications, individual countries’
GDP growth rates are normalised for their trendwginorates), some macroeconomic variables that

’ See, for example, Clark and Summers (1982) andvénied Saget (2005).

8 From a methodological perspective, a dynamic warsf Okun’s law is used in which the change inmp®yment depends on the
lagged values of the change in output, the chamgmémployment itself and some control variablesluiding a dummy to indicate
a state of recession.
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are significant in explaining unemployment inclygteductivity growth, trade openness, the terms
of trade dynamics, the inflation rate and real gkd@rm) interest rates. While the impact of some of
these variables on (un)employment is obvious, atmnegeffect of inflation on unemployment may
be because if the actual price level exceeds tipeated price level, real wages are lower than
expected during the wage bargaining process, amgecuently, employment increases and
unemployment decreases.

Regarding cyclical conditions, there are alreadyeoalbeit rare, specific investigations of
the effects on unemployment of the last financiais and “Global Recession”; see, for example,
ILO (2010), O’Higgins (2012), and Marelli et al.022)*° In many papers, the impact of financial
crises on the youth unemployment rate is largat tha impact on the overall unemployment rate.

A second group of variables that are significantd@ermining unemployment and labour
market performance includes either demographic tanctiral conditions. The demographic
variables are population density, the age struatut@e percentage of young (or old) people on the
population, and migration flows (Pissarides and Mshkr, 1990). In addition to the sectoral mix of
productiort?, the relevant structural conditions include tfeelér specialisation of countries, the links
between the financial structure and real econortiwities, and the degree of competitiveness, for
instance, some indices of “economic freedom”.

There is a third group of variables that we catistitutional” variables, including labour
taxes, unemployment benefits (amount, duration, #ve&l replacement ratio), the degree of
unionisation (union density and union coverageg, structure of collective bargaining (degree of
coordination and/or centralisation), employmentt@cton legislation (EPL), the incidence of
temporary (or part-time) contracts, active labouarket policies, the liberalisation of product
markets, housing policies, and many otHéraVhile most empirical investigations refer to
developed or OECD countries, some analyse bothnaedsand emerging economfés.

Different empirical studies use diverse samplesurftees, periods) and employ various
econometric methods; these studies exhibit difterankings and, in some cases, even different
signs for the specific impact of the above variablln some studies, static models in which
institutional variables affect unemployment rates ased. In other studies, dynamic models are
preferred, where institutional variables determihe change in unemployment over time. The
lagged level of unemployment is often added to stigate persistent effects.In addition, the
outcomes may differ if we explain variation in ur@oyment rather than employment rates
because policies and institutions may affect pgdioon rates.

As to the key results for unemployment rates, tHeCO (2006, chapter 7) stresses the
statistical significance of tax wedges, (unemplogthebenefit systems and stringent (anti-
competitive) product market regulations in explaghihigh unemployment rates and bad labour
market performance. Hence, product market reforamsreduce unemployment rates (Fiori et al.,
2007). On the contrary, there is no significant awipof the strictness of EPL, consistent with
previous studies. The only certain evidence isldeer volatility of employment growth in high

® See Nickell (1998), Nickell et al. (2005), and Belad van Ours (2001).

10 While the first two studies focus specifically pouth unemployment, the third refers to the impdhe crisis on unemployment
in general, but with an analysis at the regiondli8-2) level for the EU countries. In addition, Ddova and Signorelli (2012)
investigate the determinants of youth unemploynreRussian regions for the period 2000-2009.

11 with reference to previous financial crises, Chayd#t al. (2012), considering approximately 70 doies, found that the crises’
impact on youth unemployment rate is significard apbust; youth unemployment increase until fivargeafter a financial crisis,
with the largest effects in the second and thiarye

12 For example, the share of construction workesigsificant in the analysis of Destefanis and Mars@tteo (2010).

13 Brandt et al. (2005) use a synthetic index of therisity of the “reform policies”; they found tHaECD-inspired reforms improve
labour market performance with a five-year lag émis of both the employment and unemployment r&es, in addition, the
review by Bassanini and Duval (2006).

14 These economies are from up to 97 countries (Bafeadugo et al., 2012), 85 countries (Botero et 2004), 73 countries
(Feldmann, 2009) and 100 countries (Feldmann, 2010)

15 Furthermore, some econometric analyses contropéssible endogeneity and reverse causality froemioyment to labour
market institutions (e.g., Bernal-Verdugo et al120

6



EPL countries. A similar outcome was found for ttmpact of union density, while the degree of
coordination in collective bargaining appears tesigmificant (OECD, 20063

Not only labour market but also product market abtaristics, including institutions and
policies, are relevant in shaping labour marketomes. In particular, “economic freedom” affects
unemployment favourably both by improving the fumcing of such markets (direct effect) and by
stimulating economic growth (indirect effect). longse empirical studies, an “index of the economic
freedom of the world” (EFW) has been used (Feldm&©10), but more particular “freedoms”
have additionally been investigated: the size ef government, the rule of law and security of
property rights, the liberalisation of internatibtrade, and flexible regulatiort5.

Moreover, such reforms are mutually reinforcingstiiying comprehensive reform
programmes rather than separate labour marketmsfyrand may interact with macroeconomic
conditions and shocKs.Changes in policies and institutions, togethehveihanges in the output
gap, are estimated to explain 74% of the crosstcpwariance in the observed unemployment
changes for the period 1982-2003 (OECD, 2006).

Not only is the impact of macroeconomic shocks dmegl by the existence of certain
policies and institutions, but the persistencehef $hocks is increased because of long run effects
on labour demantf. Alternately, active labour market programmes aduce the negative effects
generated by high unemployment benefits; experelitan training programmes are especially
effective. The key roles of active labour marketigpes (ALMP) and unemployment benefits in the
explanations of changes in both employment andutiemployment rate are confirmed by the
empirical analysis of Destefanis and Mastromatf&i ()%

With regard to the specific determinants of youttemployment, although many authors
found that the “scarring” effect of unemployment ysung people depends on the overall labour
market conditions, such effect is significantly g for disadvantaged youth. Hence, youth
unemployment rates are more sensitive to the bssimgcle than adult unemployment rates.
However, what are the specific reasons for the &vgaaith labour market performance compared to
adults?

On the labour supply side, a lower level and/ofedént quality of youth human capital and
productivity may be one reason for that bad perforoe. Human capital is a prominent element in
the transition of young people from school to thbdur market, the risk of unemployment they
face, their performance at work, and the qualitgt atability of their position. Young people with
low human capital and few skills are more exposebbng-term unemployment, unstable and low
quality jobs, and perhaps social exclusion thanngopeople with high human capital and high
skills (OECD, 2005). In most countries, well-ed@chyoung adults exhibit higher employment and
labour force participation rates and lower unemplegt rates. In addition, they have generally
been more able to reduce the negative impact afrthes than young people with less educatfon.

The problem, however, is that young people, despgenerally higher education than older
cohorts, often lack the other two components of &urapital: generic and job-specific work
experience. Educated young people need to acqumespecific knowledge through work for
human capital secured at school to become produ¢siwe Carmeci and Mauro, 2003). Thus, the
existence of a “youth experience gap” harms theleyapility of young people. The characteristics

16 Other studies have found that central or cooréihatage bargaining can improve labour market pernce (see Belot and van
Ours, 2004). Even the tax wedge exhibits a lar¢ee oo labour costs and employment when bargairsrapnducted at the industry
level, as in continental Europe.

17 Feldmann (2010) considered 100 industrial and Idgireg countries for the period 1980-2008.

18 This point is additionally stressed in Bassinind dbuval (2009) because improvements in labour nigpkeformance require

reforms in more than one area of the labour market.

19 See Blanchard and Wolfers (2000).

2 This effect can be estimated using a dynamic madethich the previous unemployment rate is inclids a regressor for
explaining changes in current unemployment rates.

%L They consider 30 OECD countries over the periodt48®04. According to their results, much of theralleexplanatory power of

labour market institutions derives from the perforgrenhancing effects of ALMP.

22 Notice that a time of crisis may be a good opputyuto encourage young people to remain in, arrreto, education; see Bell and
Blanchflower (2010).
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of the educational systems and the different psesesf human capital formation have additionally
been investigated. For example, countries operatitfaual apprenticeship system” improve youth
labour performanc®’

The institutional framework of the labour marketetated to the demand side. In addition to
the impact of high taxes, high unemployment besdfnd, in some studies, high unionisation
rates) are relevant in the case of youth unemploynepecific institutional variables that have
been considered include minimum wages, whose intmehowever been found to be ambiguous,
and the diffusion of temporary contracts (see Nekwraad Wascher, 2004, and Booth et al., 2002,
respectively).

Employment protection legislation has not beennébuwsignificant in explaining the
behaviour of total unemployment rates. Howevers tleigislation appears more significant for
young workers than older workers, but more so fapleyment rate specifications rather than for
unemployment ones. In fact, EPL and lay-off regafeg affect the distribution and duration of
unemployment by affecting worker turnover more thlhe unemployment level (OECD, 2006).
However, the magnitude of the effect is in gensmaall even in the case of youth unemployment.
In any case, empirical results range from a non#sognt relationship or even positive effects of
EPL* to a large (negative) impact of EPL or similariges. For example, Bernal-Verdugo et al.
(2012) found that hiring and firing regulations ahating costs have the strongest effect on
unemployment outcomes, especially for youth unegmknt. The effect is significant for both
OECD and non-OECD groups of countrfédReforms strengthening “economic freedom” impact
youth unemployment more than general unemploynsasi(Feldmann, 2016.

The matching between labour demand and supply ynaiepends on a different set of
institutional variables, such as the school-to-wwaksition (STWT) processes. Such processes are
quite heterogeneous in different countries and gbasver time (see Caroleo and Pastore, 2007,
Quintini and Manfredi, 2009; and Ryan, 2001).

The above variables may interact with each othemsening the youth unemployment
problem. For example, cyclical conditions (recess)omay cause a greater impact on the young
than other ages because of the higher diffusideraporary contracts among the young or the strict
EPL protecting adult workef3.In fact, not only are the young who are alreadshinlabour market
generally among the first to lose their jobs, esdlgcin countries with the highest EPL on
“permanent contracts”, but labour hoarding prastican further reduce the labour demand for
young people; thus, the young have greater ditiiesilin finding another job than do other age
groups.

Furthermore, the crises exacerbate structural pnablaffecting the transition from school to
work. Because of the reduction in labour demankpskleavers compete with more jobseekers for
fewer vacancies (see Scarpetta et al., 2010). iEkeof a “lost generation” highlights the need to
adopt effective active and passive labour policied adequate STWT institutions to minimise the
increase in the number of young people losing &ffeccontact with the labour market and
permanently damaging their employment prospects.

2 Brunello et al. (2007), Checchi (2006). Anothergibke cause of high youth unemployment and low iuamployment is the
mismatch between the knowledge acquired throughdbeducation and the skills required by the laboarket. For a case study of
the characteristics and timing of university-to-lwénansitions, see Sciulli and Signorelli (2011).

2 O'Higgins (2012), using data for the recent cripiriod, found a beneficial influence of the EPIdém on youth labour
performance; that is, in countries where EPL isrgir young people are less likely to become disageat workers or unemployed.
% They considered a large panel of countries over pleriod 1985-2008, thus controlling for unobsengedintry-specific
characteristics that may affect labour market perémce and assessing how the effect of labor nankstitutions has evolved over
time. The main explanatory variable was the EFWeindn addition, they considered the six sub-conepts of the composite
labour market index.

26 This author estimates that if ltaly had enjoyeel same degree of economic freedom as the UniteesSitss unemployment rate
might have been reduced by 1.2-1.6% and its yoo#dmployment rate by 2.3-3.0% (a 3.5-3.9% redudfitime indirect effects via
greater economic growth are taken into account).

2 In the EU, just before the crisis in 2008, 41.8%young people were in temporary employment congpace14.4% for all
employees. The incidence of youth in temporary eypent has risen to 44.3% after the crisis. In maoyntries (for example, in
Italy), practically all new employment opportungi this period have been temporary (O’Higginsl 20
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Finally, O'Higgins (2011 and 2012) warns that K&y problem is not only that young
people are more vulnerable to a crisis’ effects tblaer adults but also that these effects ardylike
to be more long-lasting for the young. Long perieafisinemployment erode the skills of young
workers, reduce their employability, cause a peenanloss of human capital and make
unemployment persistent. In other words, extendftudties in the search for work early in the
work life are likely to have long-term negative sequences for both employment prospects and
wages.

4. An econometric investigation

In this section, we present an econometric analylssur basic research question, i.e., the
determinants of the youth unemployment rate (YUBNpared to the total unemployment rate
(TUR) and the specific role played by policies aefrms.

4.1. Variables, data and sample

To estimate econometrically the impact of variouscroeconomic, structural and
institutional variables on the unemployment raspeeially the youth unemployment rate, we used
a sample of high income OECD countries for thequefi980-2009. The initial number of countries
included in the regressions is 26. One reasomtid dur sample to high income OECD countries is
the availability of reliable data on various indma, specifically for labour market reforms and
policies. A list of countries included in our ansilyis presented in Table Al in the appendix.

According to the International Labour Organisaffti®), from which the YUR and TUR data
were extracted, the unemployed comprise all persyeve a specified age who, during the
reference period, were (a) without work, (b) cutieavailable for work, and (c) actively seeking
work. The unemployment rate is defined as the nurabenemployed in an age group divided by
the labour force for that grotfp

We have included various explanatory variablesapture their impact on the YUR and
TUR. These control variables belong to differertegaries, e.g., the macroeconomic situation, the
demographic condition, governance and economicdfne@e the labour market conditions, and
policies and reforms. The choice of control vamgior our econometric analysis was motivated in
Section 3; in particular, we take guidance fromvyes literature (Booth et al., 2002; OECD, 2006;
Destefanis and Mastromatteo, 2010; Feldmann, 2028}. control variables include the lagged
GDP growth rate, inflation, the real interest ralbe education level, the youth population shdre, t
labour market reform index, the economic freedodex) active labour market policies expenditure
and unemployment benefits.

Data for GDP growth, the inflation rate, the re@krest rate and the population 0-14 years
of age are from the World Bank Development Indicat®WvDI) historical database. Data on the
labour market reforms (LMR) index and the econofreedom index are from the Fraser Institute.
The LMR index is our main variable for evaluatirige timpact of labour market reforms on the
youth unemployment rate. The LMR is an un-weightaanposite index based on six measures of
labour market institutions: the minimum wage, hgriregulations, firing regulations, centralised
collective bargaining, the mandated cost of hiriaigg the mandated cost of worker dismissal and
conscription. Similarly, economic freedom is a casife measure of Economic Freedom of the
World, scaled to take values between O (least feew) 10 (most free); the index measures the
degree of economic freedom in five different dimens.

2 n the case of our YUR, the labour force of tha ggoup (15-24 years) is used as the denominaiilafly, when we are using
the total unemployment rate as our dependent Jerigtie TUR is calculated as the total unemploysblr force divided by the
total labour force in the age group 15-64 years.
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Detailed explanations of definitions, calculatioaed sources of all data used in the
empirical analysis are presented in Appendix Ta#leThe summary statistics of the dependent
and independent variables are presented in Tahle A3

4.2. Model and econometric specifications

The empirical investigation of the impact of thegydial determinants of the unemployment
rate on the YUR is conducted for a sample of higtome OECD countries for the period 1980-
2009. The empirical estimation is performed withbalanced panel data to fully utilise the
available information for our variables of interest

The baseline model for estimation is

YURt = LMRnﬁ + MECitﬂﬂ' Zit,u + &t (1)

where YUR; represents the youth unemployment rate in counétytimet and is our dependent
variable. AlternativelyYUR; is replaced by UR; when we use the total unemployment rate as our
dependent variabld.MR; represents the labour market reforms indeMR; is an un-weighted
composite index, and its value ranges from 1MBGC; represents the macroeconomic conditions
prevailing in country i at time & is a vector of other control variables, anqds the error term. We
have employed a fixed effect panel estimation nekttw estimate our baseline model. A fixed
effects model was selected on the basis of a Hausiest. The Hausman test statistic and
corresponding p-value are reported in the resaliket

4.3. Econometric results and discussion

We estimate equation (1) using a fixed effects parwlel over the period 1980-2010 for a
panel of high income OECD countries. The resultsnfrthe empirical estimation are presented
below in Table 3 for the YUR and in Table 4 for theR. We discuss the results in Table 3 and
Table 4 together to capture and highlight the dififee between the results for youth
unemployment and the total unemployment rate.

In Tables 3 and 4, column 1 reports the resutisfour base model. In the base model, we
evaluate the impact of the labour market refornexndnd lagged GDP growth rate on the youth
unemployment rate. We observe that the LMR indegffament is negative and statistically
significant. The result implies that labour markeforms improve the YUR. This finding is
additionally true for the total unemployment raslown in Table 4. Similarly, a higher GDP
growth rate reduces unemployment. A comparisonhef YUR and TUR results show that the
favourable impacts of labour market reforms ancheouc growth are particularly large for young
workers. Our estimates suggest that a one unieaser in the LMR index will result in a 0.98 per
cent decrease in youth unemployment and an 0.88gmrdecrease in the total unemployment rate,
ceteris paribus. In summary, according to our e an improvement in the LMR index and
economic growth is likely to reduce unemploymenthbamong the total labour force and among
young workers.

We then incorporate additional explanatory vagablo evaluate the role of various
macroeconomic, demographic, and institutional iattics in determining the total unemployment
rate and the unemployment rate amongst young pebpleodel 1, we incorporate the inflation
rate. The coefficient for the inflation rate is aige and statistically significant, implying that
inflation lowers the YUR and the TUR (see modeh Tables 3 and Table 4). The coefficient of the
LMR index remains negative and significant, imptyits robustness.

In model 2, we control for the share of childrerthe total population. We incorporate the
share of the population aged 0-14 years in thd fmpulation as a demographic variable. Our
assumption is that a large share of those aged @ebts will have implications for the
unemployment rate, specifically for young workelree coefficient for share of children is positive
for both TUR and YUR but is statistically signifrdaonly for youth unemployment rate.
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In model 3, we introduce the real interest ratealde. A high real interest rate may lead to
lower investment and a decline in labour demand. €3timates suggest that a high interest rate is
likely to result in a high unemployment rate; hoeewhe coefficient is statistically significantlpn
for the TUR. Our findings are in agreement withvioas literature (Blanchard and Wolfers, 2000,
Nickell et al., 2005 and Feldmann, 2010)

Table 3. Determinants of the Y outh Unemployment Rate

D356 Model1 Model2 Model3 Modeld Model5 Model6 Msd Model8 Modelo M0
LMR Index -0.978** ‘l*'ifg ‘O*'ZZS '1;326 -0.386 -0*.153 -0.066
0.219 0.228 0.241 0.389 0.501 0.239 0.167
-0.971 -0.950 -0.914 -0.874 -0.932 -0.941 -0.740 -0.687 -0.854 -0.588 -0.650
0.113 0.113 0.111 0.212 0.246 0.113 0.168 0.138 0.108 0.121 0.091
. -0.189 -0.332 -0.342 -0.223 -0.392 -0.531
Inflation . e -0.161 s e e -0.072 -0.07 rr -0.102*
0.074 0.08 0.125 0.128 0.075 0.12 0.135 0.063 0.181 0.054
Population aged 0.644
0_14 * %k %k
0.161
Real Interest Rate 0.216
0.157
Education -1.224*
0.654
Part-time -0.366
employment okok
0.108
-3.836
EFI P
1.156
-0.231
ALMPEMP .
0.041
Employment tax 0.201
0.123
Unemployment 2.316
Benefits okk
0.871
Unemployment 0.798
Rate (-1) okok
0.036
23.391 24.972 11.467 23.133 33.919 28.608 46.366 20.037 14.988 15.453 5.772
Constant * %k KKK KKK * %k * %k KKK * %k * %k KKK KKK KKK
1.47 1.581 3.704 2.891 6.262 1.94 8.735 0.685 1.925 1.033 1.571
Hausman Test 8.37 1023 1029 2162 219 139 9.31 1187 1406 3841  109.97
Statistic
P-value 0.06 0.03 0.02 0.00 0.00 0.03 0.05 0.04 0.05 0.00 0.00
Observations 321 321 321 248 114 308 326 329 328 260 319
Number of
Countries 26 26 26 25 26 26 26 19 19 25 26
R-square 0.21 0.23 0.27 0.26 0.205 0.256 0.275 0.48 0.177 0.28 0.761
Significance of 35.97 29.093 26.965 5.914 5.425 23.854 17.027 27.495 21.903 30.015 178.238
Model * %k KKK KKK * %k * %k KKK * %k * %k KKK KKK KKK

Note: Robust standard errors are reported underab#icient value.* significant at 10 %, ** sigigant at 5 %, *** significant at 1 %.
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The education indicator is used as explanatoryatbéeito capture the impact of human
capital (model 4). The coefficient for education nggative both for the youth and total
unemployment rate but statistically significantyoifdr the YUR. Estimates suggest that an extra
year of schooling will help young workers find jobs

Part time work opportunities can lead to declimesinemployment rate. To capture this
phenomenon, we include part time employment asepé&ige of total employment as an
explanatory variable (model 5). As expected, tlgh Ipart time employment coefficient is negative
and statistically significant. This result impligsat part time jobs can be helpful for unemployment
problem.

The Economic Freedom Index (EFI) is included indelo6 as an explanatory variable to
capture its impact on labour market performances ERI coefficient is negative and statistically
significant, as shown in model 6 in Tables 3 andilds result implies that more economic freedom
can lead to a decline in the youth and overall ysleyment rate. The EFI is a summary index of
governance, legal structure, property rights, acdesmoney, freedom to international trade and
regulation of credit, and labour and business. tm@ments in these dimensions can be helpful for
the unemployment problem. Because labour markermesf are already included in the EFI, we
exclude the LMR index variable from our regressst. [Our estimates for the EFI suggest that
economic freedom substantially reduces unemploynespiecially amongst young workers.

To capture the impact of labour market policied amforms, we include expenditures on
active labour market policies per unemployed irdlial, employment tax and unemployment
benefits. The results are presented in modelsafd39 in Tables 3 and 4. The coefficient for the
active labour market policy expenditures is negatind statistically significant both for the youth
and overall unemployment rate. Active labour mapdicies appear to reduce the unemployment
rate, especially among young workers. The employrteen coefficient is positive, which implies
that heavy taxes on labour will lead to a high uplyment rate. However, the employment tax
coefficient is statistically significant only foheé TUR (see model 8 in Table 4). Moreover, our
empirical estimates suggest that unemployment benk&ve negative implications for labour
market performance. The unemployment benefit caefit is positive and statistically significant
for both the TUR and YUR. This result implies tlgginerous unemployment benefits have a large
and significant impact on unemployment for yound adults workers.

The short term determinants of the unemploymeetaet estimated by including the lagged
value of the dependent variable as an explanatargable. The estimation results are presented in
model 10 of Tables 3 and 4. The LMR variable coefft is still negative but statistically
insignificant®. The lagged dependent variable coefficient is Igigsignificant, reflecting the
persistent effect of unemployment. The inclusiomrmdbhgged dependent variable may potentially
lead to a multicollinearity problem. To detect thessible quasi-dependence between several
explanatory variables, we calculated the variamétion factof* (VIF). The result suggests that
multicollinearity is not a problem in our analysis.

In our discussion of the empirical estimationuitss the impact and magnitude of the
explanatory variables differ for the YUR and TUR, laghlighted in the previous discussion. To
test the equality of coefficients for the YUR andR statistically, we employ the Wald t&tThe

29 For an analysis of the design of unemployment fitsn@mount, duration and replacement ratio), Geesini (2012).

%0 1n other words, the LMR effect is not visible irethort run. Perhaps the LMR affects labour mapkeiormance with a time lag.
Alternately, the very strong persistence effedagfjed dependent variable, which is additionalible from high R square, may be
another reason the effect is not visible in thetshm.

31 1n Table 3, the VIF for lagged youth unemploymeie is 3.64, for inflation 2.29, for LMR 4.01 arat fagged GDP growth 3.13.
The tolerance levels are 0.28, 0.44, 0.25 and 0e3pectively. The mean value of the VIF is 3.27T&ble 4, the VIF for the lagged
total unemployment rate is 3.63, for inflation 2.2dr LMR 3.99 and lagged GDP growth 3.22. The thee level is 0.28, 0.45,
0.25 and 0.31, respectively. The mean value forikeis 3.26. The low values of the VIF suggestt thrulti-collinearity is not a
problem in our estimations.

%2 Let B, andps denote two vectors of k parameters, one for gévapd one for group B, with covariance matricesavid \i;; then,
the Wald statistic

(ﬁA 'BB)'(VA +VB)_1(BA 'EB)'
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results indicate that the null hypothesis has todpected. Thus, age-targeted policies to addtess t
unemployment rate may be more successful thanfarompolicy.

Table 4: Determinants of the Total Unemployment Rate

\D3%  Model1 Model2 Model3 Model4 Model5 Model6 Mdd Model8 Modelo Mo0®

-0.823  -0910 -0.650  -0.735  -0.521  -0.649

0.202 0.119 0.202 0.14 0.224 0.123 0.077

-0.453  -0.442  -0415  -0.422  -0494  -0.463  -0.281  -0396  -0.472 -0.340
GDP Growth ('1) * %k % * %k % * %k % * %k * %k % * %k % * %k * %k * %k % -0.121 * %k

0.086 0.059 0.075 0.068 0.124 0.058 0.086 0.081 0.056 0.097 0.047
Inflation '0;298 -0.196* -0.078 * -o;‘z*oo '0*',}24 '0;52*06 -0.041 '0;272 -0.238 -0.027

0.038 0.105 0.043 0.097 0.039 0.086 0.072 0.033 0.154 0.026

Population aged 0- 0.445
14
0.279
0.153
Real Interest Rate ok
0.043
Education -0.676
0.546
Part-time -0.307
employment okok
0.056
-2.375
EFI ek
0.714
-0.146
ALMPEMP e
0.04
Employment tax Oiio
0.042
Unemployment 2.311
Benefits okok
0.525
Unemployment. 0.827**
Rate (-1) *
0.02
13.061 13.865 12.162 19.375 17.071 25.798 11.190 4.860 5.517 2.838
1.39 0.817 5.357 1.065 5.375 0.992 5.391 0.665 0.704 0.609 0.683
Hausman Test 5.05 270 12135 1476 8.07 14.47 15.9 12.9 12.26 19.19 13433
Statistic
P-value 0.08 0 0 0.03 0.06 0.03 0.03 0 0 0 0
Observations 344 334 334 256 119 320 339 348 355 272 332
Number of
Countries 27 27 27 26 27 27 27 20 20 26 27
R-square 0.22 0.242 0.308 0.273 0.209 0.307 0.239 0.461 0.302 0.329 0.84
Significance of 14.30 32.384 11.512 21.219 6.067 32.012 14.244 14.571 47.918 35.225 824.876
Model KKK KKK KKK * %k KKK kKK * %k * %k KKK * %k * %k

Note: Robust standard errors are reportedruthdecoefficient value.* significant at 10 %, *fdgificant at 5 %, *** significant at 1 %.

has a chi-squared distribution with k degrees eédom under the null hypothesis that the estimait€s andpg have the same
expected value. The test statistic is 1337.36,thag-value is 0.00. We can reject the null hypsithef equality of the coefficients.
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LMRs reduce the unemployment rate, and their coeffts are significant in most cases (in 5
out of 7 specifications in case of YUR and in 6 ofit7 specifications in case of TUR). The
inclusion of various control variables does notrgethe sign and significance of this variablesthu
reflecting the robustness of our findings. For asgievity analysis, we included more control
variables® in the analysis, but our findings on the impact®IR remain robust.

5. Conclusions

Unemployment, especially for young people, is & kwoblem in many developed
countrie$®. In general, total and youth unemployment dependnmcroeconomic, structural,
educational and labour market policies, in additornhe role played by labour market institutions
and regulations.

This study investigates the determinants of thettyanemployment rates during the period
1980-2009 for a sample of high-income OECD coustrighe estimation technique used is a fixed
effects panel model. The empirical study highlighte differentiated impact of various
determinants on total unemployment rate (TUR) asutly unemployment rate (YUR).

We find that the impact of labour market reformsviR) on the unemployment rate is
statistically significant and robust and that LM&s more substantial for the YUR than the TUR.
The inclusion of many control variables, includiagged GDP growth, inflation, real interest rate,
education level, part time employment and popufatige structure, does not change the sign and
significance of the key explanatory variable. Mam@o our results additionally show that GDP
growth, economic freedom, education, part time eympent and active labour market policies
reduce unemployment, especially for young peopleijeathe proportion of young people in a
population and unemployment benefits increase tbhiR Yand TUR. Finally, employment taxes
increase only the TUR.

In summary, the key findings of our econometrianeates are as follows: (i) the effect of
various determinants on youth unemployment is grethian the effect on overall unemployment
and (ii) the differences between the results fog tlouth and total unemployment rates are
statistically significant. In conclusion, our fimgdjs suggest that to reduce the overall (and youth)
unemployment rate, policy mak&tsshould first stimulate economic growth. Next, pgthakers
should implement appropriate labour market reforadopt generous “active” policies for the
labour market that are well integrated with theassary “passive” labour market policies and foster
economic freedom in product markets. These measin@sld be helpful, especially for countries
with particularly high unemployment among young gpeo
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APPENDIX

TableAl: List of Countries

Australia Greece New Zealand
Austria Hungary Norway

Belgium Iceland Portugal
Canada Ireland Slovakia

Czech Republic Italy Spain

Denmark Japan Sweden
Finland Korea, Republic of Switzerland
France Luxembourg United Kingdom
Germany Netherlands United States

Table A2: Data description and Sour ces
Variable | Definition | Source
Dependent Variables

Youth (15-24 years) unemployed labor

Youth Unemployment Rate force/youth labor force

Key Indicators of Labor market (KILM)"7Edition

Total Unemployment Rate Total unemployed labecdfTotal labor force Key Indicators of Labor metrkkILM) 7™ Edition

Key Explanatory Variable

Labor Market Regulations (LMR) index as an
explanatory variable. LMR is a composite index

based on six measures of labor market institutipns

(minimum wage, hiring and firing regulations, Fraser Institute

centralized collective bargaining, mandated costitp://www.freetheworld.com/2011/2011/Dataset.
of hiring, mandated cost of worker dismissal and

conscription). The LMR index is an un-weighted
average of these six measures and its value varies

Labor Market Reforms
Index

S

from 1-10
Control Variables
GDP Growth Annual GDP growth World Development Indicator
Inflation Annual change in the consumer price inde World Development Indicators

The lending interest rate adjusted for inflation g
measured by GDP deflator

Population aged 0-14 Share of population in agagfbto 14 years World Development Indicators

Summary index from Economic Freedom of thg
World, scaled to take values between 0 (least
free) and 10 (most free). The index measures the
degree of economic freedom in the following
areas: (1) Size of government: expenditures, taxes Fraser Institute

Economic Freedom Index | and enterprises, (2) Legal structure and security http://www.freetheworld.com/2011/2011/Dataset.
of property rights, (3) Access to sound money (4)
Freedom to trade internationally, (5) Regulatio
of credit, labor, and business. The summary
ratings of the index are the arithmetic means o
the five area ratings.

7]

Real Interest Rate World Development Indicators

S
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Part time Employment

Part time employment as percentage| of

total employment

World Development Indicators

Education

Average years of schooling

Barro and Lee

Employment Tax

The employment tax rate is
ESS/(IE-ESS)

With ESS equal to employers’ social

security contributions and IE equal {oThe CEP — OECD Institutions Data Set (1960-20

total compensation for employees. ES
is available from the OECD Nationg

Accounts detailed tables and IE from

OECD Revenue Statistics

S http://eprints.lse.ac.uk/19789/

D4)

ALMP/UNEMP

Expenditure on Active Labour Market
Policies per unemployed individual

normalised on GDP per member of the
labour force

The CEP — OECD Institutions Data Set (1960-20
http://eprints.Ise.ac.uk/19789/

D4)

Unemployment Benefits

Out of work income maintenance and

support-Full unemployment benefits

OECD-Stats
http://stats. OECD.org/index.aspx

Table A3: Summary Statistics of Variables

Std.
Variable Mean Dev. Min Max
Youth Unemployment Rate 14.460 7.463 3.200 43.800
Total Unemployment Rate 6.652 3.428 1.613 22.676
Labor Market Reforms 6.076 1.642 2.620 9.280
Population aged 0-14 year 17.989 2.679 13.322 39.67
Real Interest Rate 4.487 3.301 -10.600 12.873
Inflation 3.231 3.206 -9.629 28.303
GDP growth 2.412 2.731 -7.580 10.579
Part-time Employment 15.273 7.440 1.600 36.700
Economic Freedom Index 7.403 0.583 5.240 8.640
Unemployment Benefits 0.781 0.527 0.080 2.810
Average year of schooling 9.874 1.730 5.5633 13.190
Employment Tax Rate 14.836 8.448 0.000 30.000
ALMP/UNEMP 16.468 15.082 1.570 103.560
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