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Abstract

This thesis investigates labour market policies and the way they interact with

labour market frictions.

The �rst chapter of this thesis is dedicated to the introduction of a new

method to measure skills mismatch in the labour market. By introducing a

new index that uses employment distribution across sectors to measure labour

demand and education distribution of unemployed workers, this new index

reproduces some of the more relevant results in the literature. Given the

nature of the index, the chapter can calculate it for as much as 74 countries

per year. The results point to signi�cant di�erences among men and women,

and between high income and non high income countries.

Chapter two studies the relationship between the business cycle and un-

employment bene�ts policies. Using US states as case study, it deploys sev-

eral tools in order to understand: (i) whether unemployment bene�t policy

variation across states are related with di�erences in states' business cycles;

and (ii) in which direction such relationship might work. The results show

that the maximum level of unemployment bene�ts is the main tool states

can use to in�uence both the actual level of unemployment bene�ts received.

Because of that, it is also the variable concerning the unemployment insur-
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ance scheme that co-moves with business cycle moments more often. The

last section of the chapter provides evidence that in fact, policy decisions re-

garding unemployment bene�ts are in�uenced by business cycle moments. In

particular, states where the labour market is more volatile implement lower

maximum limits to unemployment bene�ts.

The last chapter estimates the impact that policies that facilitate dis-

missal procedures have on unemployment �ows in European Union member

states. The results suggest that in the aftermath of the crisis, such policies

lead to higher in�ow rates into unemployment, without a discernible e�ect

on out�ow rates. Conversely, before the crisis the evidence produced in the

chapter points to a signi�cant positive e�ect in out�ow rates from unemploy-

ment, without no clear/signi�cant impact on in�ow rates.
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Preface

Shelter line stretchin' 'round the corner

Welcome to the new world order

Families sleepin' in their cars in the Southwest

No home no job no peace no rest.

The highway is alive tonight

But nobody's kiddin' nobody about where it goes

I'm sittin' down here in the camp�re light

With the ghost of old Tom Joad

now Tom said:

"Wherever there's somebody �ghtin' for a place to stand

Or decent job or a helpin' hand

Wherever somebody's strugglin' to be free

Look in their eyes Mom you'll see me!"

The Ghost of Toam Joad, Bruce Springsteen
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The Great Depression. It was the most severe economic depression ever

recorded worldwide . For years and years it was the greatest depression. A

time of jobless despair that lasted almost a decade. A time that most hoped

would never repeat itself.

That was until 2007-08, when a new �nancial crisis sank the world into

the worst global recession of the post WW II period. Once again the roads

were �lled with ghosts with no jobs, people struggling for a place to stand,

men looking for a decent job, families in need of a helping stand. It's in times

like these that the role of policy makers becomes more important than ever.

Can they measure the struggles? Can their helping hand reach the ghosts

on the railroad tracks? It is this yearn for hope, this need for peace, and the

struggle to reach those in need that motivate this thesis.

The �rst chapter of this thesis is dedicated to the introduction of a new

method to measure skills mismatch in the labour market. The methodological

approach allows the chapter to calculate the index to as much as 78 countries

per period. Although it being a relatively simple method, it is still able to

reproduce some of the stylized facts in the literature. It's this twofold nature

of the index that is its main contribution: it presents a novel way to measure

skills mismatch that, due to its low requirements in terms of data allows it to

be easily calculated for a wide array of countries. This brings an important

contribution to the literature, as it allows the analysis of skills mismatch

in the labour market to go way beyond developed countries, which are the

object the vast majority of the research in the �eld.

Chapter two studies the relationship between the business cycle and un-
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employment bene�ts policies. Using the US as case study, it deploys several

tools in order to understand: (i) whether unemployment bene�t policy vari-

ation across states are related with di�erences in states' business cycles; and

(ii) in which direction such relationship might work. The results show that

the maximum level of unemployment bene�ts is the main tool states can use

to in�uence both the actual level of unemployment bene�ts received. Be-

cause of that, it is also the variable concerning the unemployment insurance

scheme that co-moves with business cycle moments more often. The last

section of the chapter provides evidence that in fact, policy decisions regard-

ing unemployment bene�ts are in�uenced by business cycle moments. In

particular, states where the labour market is more volatile implement lower

maximum limits to unemployment bene�ts. This chapter looks to contribute

to the literature on optimal unemployment insurance policy along the busi-

ness cycle by taking a step back and investigating if policies don't already

depend to some extent on the business cycle. The �ndings that indeed unem-

ployment bene�t policy is in�uence by business cycle moments is important

as it strengthens the knowledge of the relationship between unemployment

insurance schemes and the business cycle.

Chapter three is dedicated to investigating the impact that policies that

change the legal framework that governs workers' dismissals by �rms have on

unemployment �ows. Focusing in European Union member states, in the pe-

riod between 2000 and 2008, the chapter �nds two main results. First, before

the crisis there is some evidence of a positive impact of such policies in job

creation, without any clear evidence of a signi�cant impact on job destruc-

tion. And second, in the aftermath of the �nancial crisis, this situation was
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reversed. Policies that facilitated dismissal procedures had no positive im-

pact and job creation, but lead to higher job destruction rates. These results

are signi�cant as they show that these policies' e�ects have di�erent e�ects

around business cycles. Because of that, policy makers should be cautious

in implementing such policies in recessionary periods, as it has happened in

many European countries after the 2007-08 crisis.
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Chapter 1

Measuring skills mismatch in the

labour market: a new approach

with Catherine Saget

"They o�ered me the o�ce, o�ered me the shop

They said I'd better take anything they'd got

Do you wanna make tea at the BBC?

Do you wanna be, do you really wanna be a cop?

Career opportunities are the ones that never knock

Every job they o�er you is to keep you out the dock

Career opportunities, the ones that never knock"

Career Opportunities, The Clash

1
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1.1 Introduction

Mismatch between the level of skills demanded by �rms and the skills pro�le

of workers and jobseekers is a phenomenon observed all around the world.

This mismatch can have diverse causes and his under constant mutation.

On the supply side, globalization leads to constant changes on job pro�les,

driven by continuous technological progress and an increasing openness do

trade by most economies. Labour demand is also far from being stable from a

skill point of view, particularly given the trend over the last decades towards

higher levels of education attainment. With such dynamic and widespread

frictions in the labour market, it is essential for all agents in the labour market

(�rms, workers and policy makers) to be aware of the degree to which their

labour markets su�er from such frictions.

This chapter contributes to the literature by introducing a new method

to measure skills mismatch. This index is able to replicate trends identi�ed

in the literature, but is also designed in a way that allows it to be calculated

for a vast number of countries - in the year with the greatest number of

observations the index is computed for 74 countries .

The skills mismatch between labour demand and labour supply can as-

sume di�erent forms. If the growth of educational attainment levels is not

accompanied by a similar change in the job pro�le in the economy, there will

be an excessive supply of over quali�ed workers. This type of mismatched -

often classi�ed as over education - can steam both from: (i) the quali�cation

of unemployed workers being higher that the skill level requested by �rms

on posted vacancies; or (ii) employed workers have quali�cations superior to

that demanded by the job they are currently employed on. The opposite case

2
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is also observed in several cases, with jobseekers having a skill level below

that that is asked by employers.

It is important to understand that all variations of skills mismatch can

have a negative impact in the labour market and the economy. When workers'

skill level is above that of the job they are hired for, this means that the �rm

is underutilizing that worker, and hence not taking advantage of all their

productive capacity. The same outcome might also derive from the converse

scenario: if �rms employ workers who are under educated for the job they

are performing, it means that �rms' output will be further away from its

productive frontier. The impact of mismatch on productivity and wages has

been the topic of works such as Iriondo and Perez-Amaral (2013), Lamo and

Messina (2010) or Allen and van der Velden (2001), among others.

The di�erent types of mismatch and the various channels through which

they can a�ect economic performance have important policy implications.

A country with an undereducated population should perhaps considered in-

creasing investment in education in order to improve its workforce's �t to

labour demand. On the other hand, a country with a certain level of overe-

ducation should focus its policies on improving the skill pro�le of the jobs in

the economy. The problem of "overeducation" can be sometimes misspeci�ed

as well. It can be that a country where there is an excess of supply of workers

with a university degree has a shortage of workers with and education more

geared towards vocational training. In such a case, there is more of a excess

of the focus on on type of education, rather than an excess of education or

of highly educated workers per se.

Given these issues, it is essential that all labour market actors - policy

3
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makers, employers and workers alike - work towards guaranteeing the skills

required by �rms are properly matched by workers. This is can be through

adequate education systems and training programmmes that compliment the

education system in order to ensure that workers' pro�les match those re-

quired by the economic which they are a vital part of.

The relevance of the concept of mismatch is further underlined by the fact

that the equilibrium unemployment model more widely used by economists,

the Diamond-Mortensen-Pissarides model is usually referred to as the Search

and Matching model. In this type of model, a matching function is used to

match potential employers (job vacancies) with potential (unemployed) work-

ers. In this sense, the two parts of the model (i.e labour supply and labour

demand) are connected through this function that one can easily see as the

inverse of mismatch: the more e�cient the matching function is, the less

mismatch there is in the model/economy. In the standard Cobb-Douglas

formulation of the matching function, it includes a matching e�ciency pa-

rameter, which in cases where it can be estimated, can be seen as a inverse

measure of mismatch in the economy, in the same broader sense of the index

developed in this paper.

Other important strand of the literature focus on studying under and over

education issues. This chapter distances itself from the concepts of over and

under education by assigning the same weight to both phenomena, making

them equally important in our measure of skills mismatch by construction.

This does not mean that the importance of over and under education is in

any sense discarded or ignored. The literature in this topic is vast1 and their

1 See Groot and van der Brink (2000) or Leuven and Oosterbeek (2011) for surveys on

4
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implications very important. Still, this chapter adopts a broader concept of

mismatch.

But what exactly should be understood as mismatch? Broadly speak-

ing, one can state that we are in presence of skills mismatch whenever the

characteristics that an employer requires for a particular job position are not

entirely met by the worker who was hired for that position. These character-

istics can be of various orders, although most literature has focused on either

spatial or skills mismatch. The de�nition above, albeit being quite precise,

takes a micro perspective when looking at mismatch that can hardly be the

basis for policy making decisions in most circumstances. This follows from

the complications of skills mismatch measuring.

In order to overcome these issues, several alternatives have been proposed

in the literature, particularly when it comes to overeducation.

For instance some studies use job analysis, which consists on the system-

atic evaluation of a job and required education/skills for it, and subsequent

comparison with the education/skill level of the worker associated with that

job to measure mismatch. However, performing such assessment for a repre-

sentative sample of the workforce can be a very demanding (not to mention

expensive) task, and hence few countries have undertaken it, making it a

suboptimal approach for a chapter that is aiming at expanding its analysis

to a wide and heterogeneous set of countries.

Another alternative proposed by some authors is to measure mismatch

based on workers' assessment of their own mismatch. But this method has its

issues as well, since results can be tainted by workers' bias and questions may

the literature on overeducation.

5
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be posed in di�erent ways across countries, making cross country comparisons

complicated.

A third alternative, and one that relates more to our work, is based on

calculating the mean/mode of existing jobs education/skills level. A mis-

matched worker is then de�ned as a worker whose skill/education level is

more than a standard deviation away from the mean/mode.

The goal of this chapter is to identify the level of skills mismatch in

the labour market, and consequent need (or lack of thereof) to change or

maintain the structure of the educational and training systems. With data

requirements that are not as demanding as in more structural works in the

literature, the index proposed by this chapter allows future literature to

expand the debate and discussion of the role of mismatch in employment

and unemployment dynamics to countries all around the world. The hope is

that this �rst step can be a stepping stone for further research willing to take

what is today the standard approach to labour market issues (be it from a

microeconometric point of view, or a more structural macro approach2) to

more countries, leaving the bubble in which modern economics seldom settle

for where the only countries analyzed are developed (mostly in Europe and

North America) countries. This would strengthen our knowledge of labour

market dynamics and equip policy makers with better tools to measure labour

market outcomes and frictions and to design better policies.

2Such as the search and matching literature for instance

6
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1.2 Methodology

To understand the relevance and adequacy of the index proposed in this

chapter it is important to understand the scope of this chapter. Its goal is to

do a cross country analysis of labour market skills mismatch for the greater

number of countries possible, in a consistent and comparable way. Therefore

the way skills mismatch is measured must be not only conceptually accurate

and consistent, but must also require data that is available for a vast number

of countries, and that is comparable to a signi�cant degree.

In order to measure labour supply's skill level, unemployed workers' qual-

i�cations are used as a proxy for their skill level. Workers are divided into

three broad categories: (i) those with primary education or less; (ii) those

with secondary education or lower (but above primary); (iii) and individuals

with tertiary education (bachelor degree, equivalent degree or higher). After

this division is performed,the share of each level of education on the overall

unemployed is calculated, which will later be de�ned as Unempjit, referring

to the number of unemployed people in sector j, at country i, in year t.

Labour demand is often measured in the literature through the number of

job vacancies in the economy. It is a particular valuable concept since these

are in the vast majority the jobs which are available to job seekers. However,

they only cover a part of the jobs in the economy, and most importantly

in this context, data on vacancies is rather scarce across countries even at

an aggregate level. For these reasons this chapter focuses on employment

as the main tool to measure labour demand. In order to match the labour

demand side of the data, the approach regarding skills measurement goes as

follows. First data for the share of employment in each sector of the economy
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according to the International Standard Industrial Classi�cation3 (ISIC) is

collected. Then sectors are grouped into three broad categories: a primary,

a secondary and a tertiary sector4. Hence, and going back to our labour

demand measure, occupation are grouped into these three broader groups

according to the predominant education level in the sector. So, for instance

agriculture is assigned to the primary sector since most people employed in

the sector have a low education level, whereas the �nancial sector is assigned

the tertiary group, given most jobs in the sector require workers to have a

bachelor degree or a higher level of education. This classi�cation is of course

open to debate, mostly because it is clear that there are people with di�erent

quali�cations working in every occupational sector. However, using each

sector as a whole is a potent tool in translating the skill pro�le of labour

demand, both in the present and for its future trends: a sizable �nancial

sector is a sign of a developed economy that has(or is moving towards) an

average job pro�le requiring higher skills from workers. Hence this approach

is to a large extent e�cient in proxing for aggregate labour demand's skill

pro�le.

There are some caveats within this approach that are worth mentioning.

First, aggregating labour demand into three main sectors discards some of

the potential that exists in the data regarding the distribution of workers

across education levels within each sector. One could argue that de�ning

a sector with 90% of the employment with primary education to the same

group as a sector with 50% of workers with primary education is a strong

3 http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=27
4 See Table 3.1 for each sector's classi�cation according to this criterium
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generalization, as this two sectors are clearly very di�erent in their skill pro�le

composition. Although this is a valid point, undertaking a more re�ned

breakdown would imply one of two alternatives: a) creating a distribution of

sectors with more than three options, which would require using distribution

of unemployed population across more than 3 education groups, for which

data is not easily available for a signi�cant number of countries in the sample;

or b) comparing each sector's employment distribution across education levels

to the education level of unemployed workers. This second option has two

main drawbacks: �rst, it leads to a sectoral analysis that strays away from

the goal of the chapter which is to provide a measure of skills mismatch of the

overall economy. One could argue that this sector by sector analysis could

be easily aggregate into a single index, but this would make the index very

similar to other measures of skills mismatch which use employed population's

educational attainment as a measure of labour demand, to which the measure

developed in this chapter aims at being an alternative too5.

Having split both labour demand and labour supply into three groups,

and after calculating each group's share of overall employment and unem-

ployment, respectively, the index is computed according to the following

formula.

Iit = (
3∑

j=1

abs[
Empjit
Empit

− Unempjit
Unempit

])/2 (1.1)

5For an extended review of other alternative methods to measure skills mismatch, see

Johansen and Gatelli (2012)
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where Iit stands for the Index on country i, in year t. The index is

divided by two to make it bounded between 0 and 1. Although the index

does not have a precise quantitative interpretation, its extreme values can

be illustrative on how to interpret the index and its variations. The case

of �total mismatch� can happen for instance when all employed workers are

concentrated in two sectors and all unemployed individuals are concentrated

in the remaining sector. In such a scenario of total mismatch, the index

would assume value 1. On the other end of the spectrum, the absence of

mismatch would be when both employed and unemployed workers would be

evenly distributed across the three sectors for instance, in which case the

index would assume value 0. Therefore, the higher the index's value, the

higher the mismatch in the labour market (according to our de�nition).

Given the way the index is constructed and the data it uses, it is important

to stress that there is no possibility of skills mismatch in a single sector sector

driving the aggregate level of mismatch in the labour market. A country with

a higher level of skills mismatch will have at least skills mismatch issues in

two of its three sectors. Consider the hypothetical case of a country which has

50% of employment concentrated in the tertiary sector, but where only 10% of

all unemployed individuals have higher education. This means that there will

be, according to our index, 40% workers with lower quali�cations in excess for

the other two sectors, as they will comprise 50% of the country's employment,

but 90% of its unemployed population will be associated to those sectors.

This is a case where our index can be directly linked to a situation of under-

education of the population: the fact that half the employment in the country

is focused on high skilled industries, but only 10% of its unemployed workers
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are quali�ed to take high skilled jobs means that there is a window for policy

makers to intervene, and help reshape the labour force skills pro�le to the

needs of the majority of its �rms.

This last example is important because it highlights an important prop-

erty of the index: any case of high skills mismatch in one sector will be

re�ected either in one or both of the other sectors. This is important be-

cause it avoids situations where the same level of skills mismatch measured

with the index can be generated by two di�erent situations: i) a situation

with high level of skills mismatch in one sector, and little to no mismatch in

the other sectors; and ii) a situation where there is moderate to little skills

mismatch in each sector, but that when it is all summed up, it leads to a

similar value of that observed for country in the situation described in i).

In order to calculate the index presented in equation 1.1, data from the

Key Labour Market Indicators (KILM) of the International Labour Organi-

zation (ILO) was used. The size of the available sample is very signi�cant. In

the year when more countries are observed (2005), the index is computed for

a total of 74 countries. From these 74, 36 countries have annual data from

2000 and 2008, allowing for a trend analysis of mismatch for that period.

Moreover, the dataset allows the results to be broken down by gender, which

adds an important dimension to the analysis.

Since applying the index to a vast number of countries was one of the

primary goals of this chapter, one can say that on that respect the index is

quite successful. Cross country comparisons rely on countries recording their

labour force education and occupation levels in similar fashion. Although it

is never possible to be completely sure about the comparability of each coun-
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try's series, this is in our understanding the closest one can get to comparable

data.

Cross-country comparisons should be done carefully however, as there are

some conclusions that one cannot draw by simply comparing two countries'

indices. This index should be used as a diagnostic tool, which needs further

decomposition or the use of complementary techniques in order to prescribe

any kind of solution to policy makers. More importantly, a relative high

value of this skills mismatch index means the country has problem of skills

mismatch in its labour force. That high value however does not necessarily

imply that this is an under or over education issue, or in which level of

education is there an excess or shortage of labour supply. Lastly, a low

(or zero, in the limit) value of the index is not a sign of a healthy labour

market: it is only an indicator of very low skills mismatch. There are other

problems in labour markets that can be observed in the absence of skills

mismatch nonetheless. For instance a country with a widely predominant

agricultural sector will present a low value of skills mismatch if most of

its population has a very low level of education. This is still however a

country that most would agree has some severe issues in the composition of

both its industry and its labour force. Hence, it is important to understand

that this index is an important tool in assessing the scope for improvement

regarding the distribution of skills in a labour market, but one that should

be used with complementary sources of diagnostic before leading to policy

recommendations or implications.
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1.3 Results

This section of the chapter is divided in �ve parts: the �rst part focuses on

the year for which more countries have available data (2005). The results are

broken down by gender and countries' income level. The second part looks

at the behaviour of the index between 2000 and 2008 for the countries that

have available data for the full period (36). Part three studies the relationship

between countries' expenditure in education and skills mismatch. The fourth

section analysis each sector's contribution to overall mismatch. The last part

is dedicated to the comparison between our results for the US and the UK and

those by Sahin et al (2014) and Patterson et al (2013) respectively, in order

to assess the e�ectiveness of the index at reproducing some of the results in

the literature.

1.3.1 Cross-section analysis

In the year with more observations, the data available allows the index to be

computed for a total of 74 countries6.

[Figure 1.1]

Figure 1.1 presents the distribution of the mismatch index in 2005 cross

those 74 countries7. The main outcome of the �gure is the signi�cant het-

6In the picture, grey represent countries for which there was no data available in this

year.
7See table 1.4 for the index for each of the 74 countries in 2005.
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erogeneity across this sample of countries.

To explore and analyze in greater detail this heterogeneity Table 1.3

presents the index averages for 2005, and the breakdown by gender and

by countries' income according to the World Bank8. The sample is divided

between high income countries and non-high income countries9, in order for

both groups to have roughly the same number of countries.

[Table 1.3]

There is a signi�cant di�erence between the average mismatch among

female and male workers in the whole sample. The average mismatch among

female workers is close to 36% higher than the skills mismatch observed for

the male workforce. This can be attributed to some extent to gender gap

issues in the labour market that have been well documented in the literature.

In particular, occupational segregation tens to be observed among women

in the labour market. According to ILO (2012), less than 20% of women

were employed in industry, while almost half were employed in the sector

services and slightly more than 33% were employed in agriculture. This level

of segregation has strong implications in our index. Even though women's

education distribution presents strong di�erences when compared to men, it

does not go to the extent of this occupational segregation. It is therefore

understandable that the values of the index for women is signi�cantly higher

than that observed for men across the sample.

8http://data.worldbank.org/about/country-classi�cations/country-and-lending-groups
9Includes Upper Middle Income, Lower Middle Income and Low Income countries.
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The other columns present results that were less predictable however.

Not only is overall average mismatch higher in high income countries, but

also the gender gap is signi�cantly wider in these countries. Given that skills

mismatch and gender di�erences are usually though of as negative features of

a country's labour market, one could expect them to be more severe in poorer

countries. However, one must bear in mind the way our index is constructed.

For instance, a very poor country with most of its workforce employed in

the agricultural sector would have a very low value for its index if most of

its unemployed population was illiterate. Of course for such a country, low

mismatch would by no means be a sign of the country's development.

To investigate the validity of this argument, the cross sectional correlation

between the mismatch index and GDP per capita (1990 prices, PPP) for 2005,

for 67 of the 74 countries (all for which GDP data was easily available) was

computed. The correlation was very close to zero, underlining the message

that this skills mismatch index should not be interpreted as an indicator

of a country's development, but should rather be seen as a descriptive and

analytical measure of country's labour market skills mismatch that should be

used as a compliment to other tools dedicated to the study of labour market

frictions.
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1.3.2 Skill mismatch over time: 2000-2008

This section explores the time dimension of the sample. The analysis is

focused in the 36 countries for which data is available for every year between

2000 and 200810.

Figure 1.2 plots the average index for the sample between 2000 and 2008,

as well as the respective gender breakdown:

[Figure 1.2]

The level of skills mismatch across these 36 countries progressively de-

creased since 2000, with very similar trends for both men and women. There

was a slight inversion of this trend around 2007 that may be related to the

�nancial crisis of 2007. However, given the short time span of our dataset, it

is impossible to make sure that this is actually the case (even though longer

series for the US and UK studied later in the chapter do suggest an increase

of mismatch around this period in both countries, both according to the

authors and to this index).

Figure 1.3 breaks down this subsample between high income countries

(25) and the rest of the subsample (11).

[Figure 1.3]

10Unfortunately, data after 2008 is not available for most countries, which makes any

analysis regarding the e�ect of the recent �nancial crisis on mismatch unfeasible at this

stage.
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The di�erences between the two groups of countries are quite striking.

While high income countries show a slow, steady decline in mismatch along

this period (dropping around 5% during the period), the evolution of mis-

match in the 11 non-high income countries in the sample is quite less steady.

The index drops quite fast from 2000 until to 2004 (around 14%), but then

bounces back up 10% until 2008. The result is that in the end, albeit the

erratic behaviour, the di�erence between the 2000 and the 2008 average for

these countries is actually very close to what was observed in high income

countries (around 5% in both cases).

[Figure 1.4]

Figure 1.4 breaks down skills mismatch both by gender and by countries'

income level. The gender di�erences for high income countries are similar

to those observed in Figure 1.2. The predominance of high-income coun-

tries on this subsample drives this similarity to a signi�cant extent. The

gender breakdown for non-high income countries however presents di�erent

patterns. What is observed is that the fast collapse of mismatch in 2004 and

subsequent bounce in these countries was driven solely by the male popula-

tion (which predominates in most of these countries' workforces) whereas the

skills mismatch for the female population shows a behaviour that is much

more in line with what is observed in high income countries.

The main message that emanates from this section of the analysis is that

mismatch has shown a slow, steady decline between 2000 and 2008, with

di�erences both across genders and between countries of di�erent income
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levels.

1.3.3 Skills mismatch and investment in education

The importance that mismatch can have for policy making decisions was

already mentioned earlier in this chapter. Given the strong relationship be-

tween skills and quali�cations, many policy decisions that address countries'

mismatch issues are directly related to the education system. Making pol-

icy conclusions based on the levels of skills mismatch identi�ed through this

index however should be made with caution.

The de�nition of mismatch associated with this index gives the same

weight to an excess of supply of highly educated workers and shortage of it

(the same being valid for the other two types of quali�cations considered).

Therefore it can be hard and unclear to make policy related conclusions based

on this index: the index can indeed indicate the existence of a mismatch

problem in the labour market, but will not give a clear picture on the nature

of the problem (i.e, whether labour supply for one sector is not enough of

excessive, or to which sector it pertains, and so on).

Still, it can be expected that higher levels of investment in education

lead to lower levels of mismatch, since investment in education, when done

properly, should aim at adjusting labour supply to what the labour market's

needs in terms of workers' classi�cation/skills, and not at just blatantly in-

crease the average education level in hopes that this can by itself raise the

job quali�cation pro�les, or productivity.

To take a look at this issue, this section compiles yearly data on overall

investment in education (as a percentage of GDP) for 45 countries in the
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sample, for the period between 2000 and 2004. Table 3 presents the cross

sectional correlation between these countries' index values for 2005, and each

of these years' investment in education.

[Table 1.2]

Independently of the lag used to compute this correlation, there is a

strong negative correlation between our index and the levels of investment

in education. Baring in mind that by construction, a higher value for the

index means a higher degree of mismatch in the economy, the main message

of this table is that, on average, countries with higher levels of investment in

education have lower degrees of skills mismatch in the labour market.

Given that we use in total 45 countries in this calculations, and the sample

of countries for which there is available data on education investment varies

from year to year, one could worry about composition issues while comparing

each of the year's correlation. Although there were only 17 countries in

the sample for which there is data for every year from 2000 to 2004, the

correlations based on this reduced sample were also calculated to test the

robustness of these �ndings. The results were in line with what is presented

in Table 1.2, with the correlation varying between -0.4 and -0.6 . This means

that, at best, if there are sample composition issues, accounting for them will

lead to a stronger relationship between countries' investment in education and

the level of skills mismatch in their labour markets, further strengthening the

conclusions above.

The results suggest that higher levels of investment in education can
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indeed reduce the level of skills mismatch in the labour market. Making

casual conclusions based on a cross section correlation should be taken with

a grain of salt, but these results can be indicative that higher investment in

education are at least associated with a better match between labour supply's

and labour demand's skill level. Moreover, to the extent that the literature

�nds evidence of a relationship of this nature between skills mismatch and

education, the results of this section will further con�rm the ability of this

index to capture the mismatch in the economy in an accurate way.
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1.3.4 Sectoral contribution to skills mismatch

This section looks at the contribution of each of three sectors considered in

the index to the overall mismatch index. Table 1.3 presents the decomposi-

tion, in 2005, for the 74 countries available, as well as the average for high

income and non-high income countries.

[Table 1.3]

When the whole sample is considered, each sector seems to have a rather

proportional contribution to mismatch. The picture changes slightly how-

ever when we split the sample between high income and non-high income

countries. The only contribution that seems rather constant regardless of

the sample breakdown is that of the secondary sector, which always accounts

for slightly more than a third of the overall mismatch. The other two sectors

contributions are signi�cantly di�erent when the sample is plit. In non-high

income countries, the biggest share of mismatch comes for the primary sec-

tor, with the tertiary sector playing a less signi�cant role, with the opposite

happening in high income countries.

Although high income countries seem to have higher mismatch levels in

the tertiary sector, one cannot say whether this comes from excess supply of

quali�ed workers or a shortage of it. Further analysis would be needed, and

probably an alternative measure of mismatch should be considered in order

to address this. Nonetheless, it is clear that while high income countries

should focus their analysis mostly on the high end of the skills spectrum of

their workforce, other countries should pay closer attention to their situation
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in the other end, i.e on the part of the workforce with a lower skill/education

level.

Even if a deeper analysis into each sector's contribution would require a

more detailed measure of mismatch by sector, or a more detailed decompo-

sition of each sector, it seems clear that again, as it has been shown earlier

in the paper, there are indeed signi�cant di�erences between high income

and non-high income countries in terms of the nature of their labour market

frictions.

1.3.5 The index and the literature: a comparative anal-

ysis

The index constructed in this chapter can be distant from more elaborate

or micro founded approaches to measure or estimate skills mismatch in the

labour market under some perspectives. Still, we are convinced that to the

best of our knowledge no other index with greater degree of complexity or de-

tail is easily applied to such a large and diverse sample of countries. Despite

some potential limitations, this index does manage to capture the overall

skills mismatch of an economy in a straightforward, competent way In or-

der to support the claim about the index's accuracy, this section compares

the index's behaviour with what other authors have found using alternative

methodologies.

The comparison focuses on two particular works in the literature that

apply much complex methods to estimate skills mismatch. We compare the
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index results for the USA with the work of Sahin et al (2012) 11. In the United

Kingdom's case, the comparison is made with the results from Patterson et

al(2013).

On these two papers, the authors, based on a theoretical model, �mea-

sure mismatch by comparing the observed allocation of unemployment and

vacancies across sectors to the optimal allocation chosen by a planner who

can freely move labour across sectors.� Although a full description of this

methodology will not be presented here, it is important to stress how dif-

ferent the approach from these papers is from this chapter's. First, these

papers have a theoretical model as a background to the way labour demand

is measure on their approach (through job vacancies).

Another important di�erence between these papers' approach and this

chapter's is the data frequency. To make the results of this chapter as com-

parable as possible with those of these two papers, this section uses higher

frequency data for the two countries in question. Monthly data for employ-

ment by sector and overall unemployment by education level in the US was

collected from the Bureau of Labour Statistics. Quarterly data for the same

period and same variables in the UK was collected from the Eurostat Statis-

tics.

Figure 1.5 presents the index behavior between 2006 and 2009 in the

United Kingdom, roughly the same period considered by the authors in Pa-

terson et al. (2013).

[Figure 1.5]

11http://www.nber.org/papers/w18265.pdf
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What Patterson et al (2013) �nd in their calculations of occupation mis-

match in the UK is a small decrease between 2007 and 2008. This is followed

by signi�cant increase from 2008 to 2009, and subsequent decline that is

only slightly inverted in 2011. Looking at �gure 1.4, it is clear that there

is a strong parallelism with the behavior just described. According to the

index, there is a drop from 2006 to 2007, a subsequent strong one year long

increase, and subsequent drop that is only reverted in the end of the period.

The precise timing of these events is not exactly the same in the two cases,

but this slight lag does not cloud the conclusion that the index does succeed

to a remarkable extent to mimic the results from these authors, using a much

simpler technique.

In order to understand whether this can be a coincidence, or this is case

in other countries too, �gure 1.6 presents the behavior of the index in the

US. The dashed line presents the index measured at a monthly frequency,

whilst the solid line represents 12 months moving average used to smooth

the index's variation over time, and facilitate its comparison with the results

from the paper mentioned below.

[Figure 1.6]

There are also similarities in the US case, according to �gure 1.6. Our

mismatch index is much more volatile, but looking at the smoothed tren,

and comparing it with the �gures presented by Sahin et al (2012) concerning

occupational mismatch there are some signi�cant co-movements. First, there

is in both cases a small decrease in the beginning of the period. This is
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followed by a signi�cant growth that leaves mismatch at a higher level for

2 to three years which in both cases start to decline after 2010. Again, the

index in this chapter is a lot more volatile that the results presented in the

Sahin et al. Nonetheless, the general pattern is still strongly similar in the

two cases.

It would be interesting to see longer series to understand whether this

di�erence in timing is particular to these periods or if it is also observed

in others. Unfortunately so far these are the only results supplied by the

authors, so we cannot draw any further conclusions. Still we think that this

index is signi�cantly similar to their measure of mismatch when one takes

into account the two approaches are di�erent in so many levels.

Concluding, this section's exercise, albeit limited in certain aspects such

as time span or the number of countries it is applied to, does highlights some

of the strengths of the index presented in this chapter. The index is able

to mimic in a general way the evolution of skills mismatch found in papers

with a very di�erent and much more complex methodological approach to

mismatch measuring/estimation. This suggests that even if the index lacks

the depth or complexity present in other alternative ways to measure skills

mismatch, it still delivers to capture the overall skill mismatch in the economy

quite well.
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1.4 Conclusions

This chapter proposes a approach to measure skills mismatch in the labour

market. The methodology adopted, through a creation of a new index, allows

for the level of skills mismatch in the labour market to be calculated for a

large, heterogeneous number of countries. At the same time, the index is

also able to mimic some of the �ndings in the literature.

The results show an overall decline of mismatch between 2000 and 2008,

with di�erences in patters when the sample is broken down by gender and

countries with di�erent income levels.

Mismatch is found to be higher on the primary sector on non-high income

countries, while the tertiary sector concentrates most of the skills mismatch in

high income countries. Mismatch is negatively correlation with investment

in education, throughout the countries in the sample with available data.

On the other hand, the cross section correlation between skills mismatch and

GDP per capita does not seem to be signi�cant within our sample.

The comparison of the index with other results in the literature suggests

that the index, albeit being simplistic to some degree, is able to capture the

general behaviour of skills mismatch in the labour market while being easily

applicable to a very large number of countries in a relatively consistent and

comparable way.

This chapter's contribution should be seen not as a conclusion, but as a

stepping stone for future research aimed at studying the issue of skills mis-

match in the labour market. The index's ability to reproduce to a signi�cant

extent the results of other analyses which make use of far more elaborated

and data demanding techniques, combined with the fact that it is easily ap-
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plicable to a vast number of countries opens the path for future research to

extend its geographical scope beyond the world of developed countries, that

is to this day the subject of most of the research in economics. That is in

essence what this chapter's main message is: it is possible to extend labour

market analysis to a wide range of countries without necessarily reducing the

quality of the methods implemented.

This chapter o�ers an important contribution to the literature, by in-

troducing a fairly new way to measure skills mismatch in labour markets,

applicable to a vast number of countries like no other we are aware of, that

future research can build upon in order to strengthen our understanding of

cross country di�erences in skills mismatch, mismatch behaviour over time or

the impact that di�erent policies can have on that very same skills mismatch

level.
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Figures and Tables

Table 1.1: Summary statistics - 2005

Gender Full Number of High Income Number of Non High-Income Number

Sample countries Countries Countries Countries of Countries

Total 0.25 74 0.27 36 0.24 37

Female 0.32 74 0.35 36 0.30 37

Male 0.24 74 0.24 36 0.24 37

Table 1.2: Sectors contribution to skills mismatch

Countries Primary Secondary Tertiary Number

Sector Sector Sector of countries

All countries 32% 35% 32% 74

Non-High Income Countries 38% 37% 25% 37

High income countries 28% 34% 38% 36
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Table 1.3: Sector classi�cation

Sector (ISIC, Rev.4 1990) Classi�cation

A - Agriculture, hunting and forestry Primary

B - Fishing Primary

C - Mining and quarrying Primary

D - Manufacturing Primary

E - Electricity, gas and water supply Secondary

F - Construction Primary

G - Wholesale and retail trade; repair of motor vehicles, Secondary

motorcycles and personal and household goods

H - Hotels and restaurants Secondary

I - Transport, storage and communications Secondary

J - Financial intermediation Tertiary

K - Real estate, renting and business activities Secondary

L - Public administration and defence; compulsory social security Tertiary

M - Education Tertiary

N - Health and social work Tertiary

O - Other community, social and personal services activities Secondary

P - Private households with employed persons Secondary

Q - Extra-territorial organizations and bodies Tertiary

X - Not classi�able by economic activity -
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Table 1.4: Skills mismatch in 2005

Country Index Income Country Index Income

Classi�cation Classi�cation

Argentina 0.17 UMI Kyrgyzstan 0.46 LI

Australia 0.28 HI Latvia 0.30 UMI

Austria 0.31 HI Lithuania 0.38 UMI

Azerbaijan 0.57 UMI Luxembourg 0.41 HI

Bahamas 0.40 HI Madagascar 0.18 LI

Bangladesh 0.09 LI Malaysia 0.30 UMI

Belgium 0.26 HI Malta 0.53 HI

Belize 0.40 LMI Mauritius 0.18 UMI

Brazil 0.23 UMI Mexico 0.17 UMI

Bulgaria 0.18 UMI Mongolia 0.19 LMI

Canada 0.08 HI Montenegro 0.31 UMI

Colombia 0.26 UMI Morocco 0.09 LMI

Costa Rica 0.31 UMI Netherlands 0.29 HI

Croatia 0.41 HI New Zealand 0.10 HI

Cyprus 0.05 HI Nicaragua 0.11 LMI

Czech Republic 0.42 HI Norway 0.28 HI

Denmark 0.17 HI Panama 0.07 UMI

Dominican Republic 0.08 UMI Peru 0.20 UMI

Ecuador 0.03 UMI Philippines 0.35 LMI

Estonia 0.34 HI Poland 0.48 HI

Ethiopia 0.04 LI Portugal 0.32 HI

Finland 0.23 HI Romania 0.47 UMI

France 0.23 HI Russia 0.22 UMI

Georgia 0.57 LMI Slovakia 0.39 HI

Germany 0.27 HI Slovenia 0.42 HI

Greece 0.13 HI South Africa 0.24 UMI

Hungary 0.30 HI Spain 0.20 HI

India 0.46 LMI Sweden 0.30 HI

Indonesia 0.07 LMI Switzerland 0.21 HI

Iran 0.11 UMI Taiwan, China 0.42 N/a

Ireland 0.16 HI Thailand 0.19 UMI

Israel 0.19 HI Turkey 0.05 UMI

Italy 0.22 HI Ukraine 0.33 LMI

Japan 0.37 HI UAE 0.02 HI

Kazakhstan 0.14 UMI United Kingdom 0.28 HI

Korea, Republic of 0.26 HI United States 0.03 HI

Kuwait 0.23 HI Uruguay 0.29 UMI
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Figure 1.1: Skills mismatch across the world in 2005
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Figure 1.2: Skills mismatch 2000-2008: Gender breakdown
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Figure 1.3: Skills mismatch 2000-2008: countries' income level breakdown
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Figure 1.4: Skills mismatch across gender and countries' income level
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Figure 1.5: Skills mismatch in the United Kingdom: 2006-2009

Figure 1.6: Skills mismatch in the US: 2005-2011
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Chapter 2

Unemployment Bene�ts and the

Business Cycle: Are they related?

"Should any political party attempt to abolish

social security, unemployment insurance,

and eliminate labor laws (...)

you would not hear of that party

again in our political history."

Dwight Eisenhower
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2.1 Introduction

There were 61 million fewer people in employment across the globe in

2014 than there were before the �nancial crisis of 2007-08 according to ILO

(2015) estimates. With such a dramatic rise in the number of out-of-work in-

dividuals, governmental schemes aimed at supporting jobseekers are today as

important as ever. A deep understanding of how such support schemes inter-

act with the economy is therefore vital, particularly in times like these. Only

with a deeper knowledge of how unemployment insurance schemes interact

with labour market outcomes can policy makers identify how to better im-

plement policies that manage to properly support jobseekers without putting

too much strain in public de�cits and social security systems.

This chapter's goal is to contribute to this knowledge by studying the re-

lationship between unemployment bene�ts policies and business cycle move-

ments.

Unemployment bene�ts are a vital component of the labour market. Not

only do they allow for out-of-work individuals to smooth their consumption

patterns during unemployment spells and hence maintain a decent life, but

they also give unemployed individuals the needed bu�er to look for a job that

better suits their skills. However, there are other, indirect channels through

which unemployment bene�ts a�ect the way an economy, and the labour

market in particular, function.

There are three main channels identi�ed throughout the literature regard-

ing the way UB can in�uence the economy:

The �rst are the welfare gains that steam from the fact that UB allow for
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smoother consumption by workers who lose their jobs and do not have enough

savings to keep their consumption smooth enough without an alternative

income source1.

The second channel is linked to the moral hazard problem that arises from

the fact that higher bene�ts give lower incentives for unemployed workers to

actively search for a new job.

The third channel works through the reservation wage - a higher UB level

may lead workers to reject job o�ers they would accept if receiving lower UB,

due to an improvement of their outside option2. Even if the last two channels

can seem clear negative side e�ects of unemployment insurance, their overall

impact on the economy is still far from being proven3.

The literature's focus on unemployment bene�ts' e�ects in the economy

as well as its design is not recent. Mo�t (1985) and Meyer (1989) are two

examples of pioneer studies about the impact of unemployment bene�ts on

unemployment spells, and Baily (1978) already studied optimal unemploy-

ment insurance design almost a decade before that.

Even though this subject has been discussed in the literature for decades

now, it has gained a greater momentum in recent years following the global

rise of unemployment rates that followed the �nancial crisis of 2007.

1See Gruber (1994) for an example of estimates of the consumption smoothing e�ect

of unemployment bene�ts.
2See McCall (1970) for the seminal work on job search and the concept of reservation

wage.
3For instance, Acemoglu and Shimer (2000) �nd that although increasing unemploy-

ment bene�ts may increase the unemployment rate, a moderate increase of these bene�ts

can nonetheless be welfare improving by increasing the average productivity of jobs in the

economy.
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There are many di�erent angles through which one can look at the way UB

policies in�uence economic behavior. The impact of unemployment bene�ts

on unemployment duration in recent years has been studied by the likes

of Nakajima (2011), Rothstein (2011) or Landais et al (2013). All of these

studies conclude that the extension of unemployment bene�ts duration in the

US in the great recession lead to increases in unemployment spells duration,

although the size of the e�ect is not as consensual.

Recent literature has also focused in a question that is closely related to

the one asked in this paper: how should unemployment bene�ts vary over the

business cycle? Works on this area go from Kroft and Notowidigdo (2011)

to Jung and Kuester (2015), among others. Albeit the approaches of these

papers di�er in many ways, most of them agree that unemployment bene�ts

should be somehow countercyclical.

This strand of literature, despite being close in spirit to the question posed

in this chapter, di�ers from it in two key aspects: The �rst steams from the

fact that these works look at the topic from a normative perspective while

this chapter's research question is posed under a positive framework: it does

not ask how should UB vary with BC characteristics, but rather how are UB

and BC moments related.

The second di�erence comes from the business cycle moments studied.

The literature mentioned looks mostly at the business cycle �rst moments.

This means that, in one way or another, these studies try to understand

whether bene�ts should increase or decrease during recessions. This chapter

however focuses on second order moments, particularly volatilities and corre-

lations, and studies to what extent they impact or are impacted by changes
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in unemployment insurance schemes.

Changing unemployment compensation can a�ect the business cycle through

several di�erent channels.

An increase in bene�ts can lead to a moral hazard e�ect if it leads to

lower search e�orts from workers. This can for instance reduce job �nding

rates, and hence reduce employment's volatility4

If workers who stop looking for jobs are counted as inactive there will be

a higher number of workers transitioning from unemployment to inactivity,

increasing the volatility of both unemployment and labour force participa-

tion. On the other hand, unemployed workers who reduce their search e�ort

but still search enough to be counted as active will have lower job �nding

rates, reducing the �ows between unemployment and employment, and hence

reducing the volatility of both variables. The overall e�ect on each variable

will depend on which of these channels dominates.

Higher bene�ts can also lead to higher reservation wages, which would

make workers accept on average less (or less often) job o�ers, reducing the

volatility of both unemployment and employment.

The relationship between bene�ts and business cycle moments can also

go the opposite way.

For instance, states with more volatile unemployment may want to in-

crease bene�ts in order to reduce workers uncertainty about future income,

smooth their consumption and as a consequence stabilize aggregate demand

to a degree.

4The channel can also work through labour force participation, in cases where jobseekers

who lower that e�orts "exit" unemployment into inactivity.
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The opposite may also happen: states with more volatile unemployment

can be more skeptical of increasing bene�ts, as it increases the size of the

expenditure in bene�ts that is in their states less predictable than in less

volatile ones.

If a state has a stronger correlation between labor force's volatility and

bene�ts, it can consider lowering its bene�ts as this can lead to a higher in�ow

of workers into the labor force, particularly if low labor force participation is

a matter of concern for policy makers.

The channels described above are just some of the alternative ways one

can think unemployment insurance schemes and business cycles can a�ect

each other. Of course there are others, and they will be mentioned and

discussed, if the results of the paper justify so.

This chapter's analysis is undertaken in two separate but connected stages:

�rst, it applies partial rank correlation techniques to study the co-movements

between the unemployment bene�ts business cycle moments. This section's

goal is to identify which relationships are statistically signi�cant. Based on

the �ndings of this �rst section, the second focuses on the relationships found

to be statistically signi�cant, and performs impact analysis in order to iden-

tify its causal direction.

This paper's methodological approach can be considered closer to that of

Gnocchi et al (2015). However, there are three important di�erences between

the two papers.

First Gnochi et al (2015) look at the relationship between labor market

institutional features and the business cycle, whilst this paper looks solely and

with greater depth to the relationship between the unemployment bene�ts
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in particular and the business cycle.

And second, their analysis focuses on a panel of countries, whereas this

chapter's analysis is focused on US state level data. This second di�erence

brings two important bene�ts to this chapter: one is a signi�cant increase in

the number of observations available as far as the cross section is concerned;

and the other comes from the possibility of using wavelet analysis to better

identify which states are better �t to be part of both the treatment and the

control group in the impact part of the analysis.

Lastly, this chapter performs wavelet analysis to determine the control

group in the impact analysis' section, which strengthens to a signi�cant de-

gree the robustness of the results.

The choice of US state level setting as the object of this chapter's empirical

approach is justi�ed in section 2.2; section 2.3 presents the data; section

2.4 describes the methodology used; results are presented and discussed in

section 2.5; section 2.6 concludes.
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2.2 The USA unemployment insurance scheme

The Unemployment Compensation program in the USA was established un-

der the Social Security Act of 1935. In the USA, individuals are eligible to

receive unemployment bene�ts in most cases if they have lost their jobs by

fault not of their own (together with other requirement they have to meet

regarding work and wage history, that are state speci�c). Availability to work

and active job search are also mandatory, with the exact rules varying from

state to state. In most states, in normal times, individuals cannot receive

bene�ts for more than 26 weeks.

The choice of the US as the subject of this analysis is directly related to

the nature of the question that his chapter aims to address. First, using US

states as the object of the analysis allows the chapter to have a large sample

of "individuals" (48), which have both a great deal of diversity and a number

of common features that strengthen the analysis. The US states have very

diverse economies in many respects. Among these di�erences, each states

has the power to de�ne its unemployment bene�ts system's characteristics

(in terms of size, length, as well as eligibility criteria, among other things).

Despite this autonomy, all states are bound by a set of common federal rules

concerning UB. Moreover, they are also part of a political and monetary

union. These factors allow this chapter's analysis to avoid concerns with

issues such as monetary policy or di�erent rules governing the unemployment

bene�t system5.

To illustrate cross state heterogeneity with regards to unemployment in-

surance schemes, �gures 2.1 and 2.2 present the distribution of maximum

5Issues that usually arise when it comes to cross country analysis, for instance.
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and minimum unemployment bene�ts unemployed workers can receive6.

[Figure 2.1]

[Figure 2.2]

The lower and upper limits to unemployment bene�ts present signi�cant

heterogeneity across states, as can be seen in �gures 1 and 2. Maximum

and minimum bene�ts do not seem to vary in the exact same way however.

This suggests that states do not always vary their upper and lower limits on

unemployment bene�ts in the same direction and/or size, perhaps because

they considered them separate tools that can be used to achieve di�erent

goals. For instance, it is reasonable to assume that workers receiving the

maximum bene�t are more prone to lower their job search e�orts with a hike

in their UB level than workers receiving the minimum level of bene�ts. Hence,

a policy maker concerned with this moral hazard e�ect would be willing to

increase minimum bene�ts at a higher rate than he would maximum bene�ts7.

The literature studying the business cycles of US states points to signi�-

cant di�erences in terms of length, amplitude, starting and ending points (see

Owyang et al (2005)). This guarantees that heterogeneity within the sample

concerning business cycle moments will be signi�cant enough to allow for the

analysis to achieve its purposes.

Finally, having such a large number of individual/states per period8 en-

6Figures are presented as averages between 2002 and 2012 for each state
7Note that this is for all intents and purposes an illustrative example.
8When compared to other similar studies that mostly use cross country comparisons
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ables the impact analysis performed in the end of the chapter to narrow

the sample to states with a certain degree of business cycle synchronization,

greatly improving the way both control and treatment groups are determined.

This would not be feasible with a sample with reduced number of individual

observations per period.

Another important aspect of this sample is that this cross-state data can

be expected to be relatively consistent, particularly when the alternative

approach would be to do a cross country analysis, in which data recovery

and comparability could be of worry.

All the factors mentioned above make analyzing data from US states

the best framework available to look for the answer to the question(s) this

chapter is trying to answer.
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2.3 The Data

The dataset used in this chapter can be divided into three parts: i) the

variables related to the unemployment insurance scheme; ii) the variables

used to describe each state's business cycle; and iii) the series on macro

variables that will be used as controls in the �rst stage of the analysis.

Due to data availability, the chapter focuses on the period between July

2002 and December 2012 and in 48 US states 9.

It is important to stress that the data used in many instances was not

easily available or organized, making the construction of the data set used

throughout this chapter a very important contribution in itself.

2.3.1 Unemployment Bene�ts

Data on unemployment bene�ts was retrieved from the Bureau of Labor

Statistics (BLS).

Minimum and maximum bene�ts and minimum and maximum weeks are

changed twice a year by each state, one in January, and another in July. In

cases were the bene�ts change during the semester, the initial value was the

one considered for the purpose of this analysis. Whenever bene�ts or weeks

could assume di�erent values (due to eligibility criteria, length of previous

employment spell, or others factors), the median points between the two

possible values was taken. These numbers are published twice a year, and

hence the database combines information from all 22 reports published during

the period of analysis by the BLS. Data on average weekly bene�ts is available

9Alaska, DC, Hawaii, Puerto Rico and Virgin Islands were not considered.

46



André Gama Three Essays in Labour Economics

in a quarterly basis for every state, and hence the dataset includes combined

information from 2,112 di�erent �les.

The �rst step of the analysis computes the partial rank correlation be-

tween each UB variable described above and each BC moment considered

(presented in the next section). That requires that there is one single value

per state for each variable. The process to obtain a single value for each state

for the variables above was as follows: i) �rst, the yearly average for each

variable was calculated; ii) then the state GDP de�ator yearly series were

applied in order to de�ate the variable; iii) �nally the average over the whole

period for each state was calculated.

To give a better understanding of both the richness of the database and

the heterogeneity of states' UB policies, Table 2.1 presents summary statistics

for all bene�t variables. All variables are averages over the 2002-2012 period,

over the 48 states in the sample.

[Table 2.1]

The �rst important thing to note is the very low variance of maximum

weeks, which comes from the fact that the federal limit for weeks (26 in

normal times) is binding in most states. Contrarily , in the case of mini-

mum, average and maximum bene�ts, all three variables present signi�cant

variability. In the state with higher minimum bene�ts for instance, the min-

imum bene�ts are higher than the maximum bene�ts in the state with lower

maximum bene�ts. Moreover, the state with higher minimum bene�ts had

a value ten times higher than the state with lower minimum bene�ts.
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Given that there is a more abundant literature looking at the impact of

higher unemployment bene�t duration (weeks) on unemployment spells, and

also taking into account that this dataset does not include the extensions that

were in place during the great recession (which concerns roughly half of our

sample), the chapter opts to discard the variables concerning minimum and

maximum weeks from its analysis from this point onwards. Therefore, the

chapter focuses its analysis on state level unemployment bene�ts' maximum

and minimum limits.

To compliment table 2.1 information, and give a more visual perspective

of di�erences across states in terms of unemployment bene�ts, Figure 2.3

presents the distribution of average bene�ts across states, again as average

between 2002 and 2012.

[Figure 2.3]

There is a signi�cant degree of heterogeneity between states during the

period. When comparing �gure 2.3 with �gures 2.1 and 2.2 presented ear-

lier in the chapter, average bene�ts distribution across states seems to be

closer to that of maximum bene�ts than the one of minimum bene�ts. To

further investigate whether that is the case or not, �gures 4 and 5 present the

cross state correlation between average bene�ts and minimum and maximum

bene�ts.

[Figure 2.4]
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[Figure 2.5]

There is a positive correlation between both policy variables and average

bene�ts. But there is a clear di�erence between the two cases, as the cor-

relation between average and maximum bene�ts is much stronger and has a

much better �t to the linear trend depicted in the �gure.

This is indicative of the distribution of unemployed workers as far as the

level of unemployment bene�ts they receive. Average bene�ts seem to co-

move with maximum bene�ts more so than with minimum bene�ts. This

suggests that the maximum level of unemployment bene�ts can be the most

e�ective tool that policy makers have in this area. This would be in line with

other results in the literature. Later sections of this paper will implement

more precise analytical tools to test whether the hypothesis that maximum

bene�ts have a stronger e�ect in the economy than minimum bene�ts is valid

or not
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2.3.2 Business Cycle Variables

To measure business cycles at the state level and compute their second mo-

ments, data for three of the four state-level series in the State Coincident

Index (SCI) 10, was collected: nonfarm payroll employment; average hours

worked in manufacturing, and the wage and salary disbursement.

In all three cases the data was retrieved from its original source: i) the

�rst two series were retrieved from the BLS; ii) the series on wages are made

available by the Bureau of Economic Analysis (BEA); iii) monthly series for

employment, unemployment and the labor force were collected from the BLS

(all seasonally adjusted).

The SCI was created to measure state level business cycles, since variables

more widely used for that purpose, such as the gross state product, are only

available at a yearly frequency, and are therefore unsuitable for business cycle

analysis.

The SCI itself is not used during the analysis because using each compo-

nent separately allows for the analysis to have a wider scope11.

All variables are available at a monthly frequency except for series for

wages and salary disbursements, which are only available at a quarterly fre-

quency. Hence, all other variables were transformed into quarterly averages,

in order to overcome this mixed frequency problem.

The series for hours supplied by the BLS, unlike all the others in his

10The SCI is calculated by the Philadelphia Federal Reserve, based on the methodology

introduced by Crone (2000).
11Adding SCI's volatility to the benchmark partial rank correlation analysis did not

bring any novelty to the results, since its correlations with bene�ts were always close to

zero, and were not close to be statistical signi�cance.
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sample, are not seasonally adjusted. Therefore the X-1212 procedure was

performed in order to seasonally adjust those series.

In order to de�ate the series on wages, state level GDP de�ator13 values

were used. Since these series are only available at a yearly frequency, cu-

bic spline interpolation was used in order to get estimates of the quarterly

variables. Given that prices present a relatively smooth trend over time, it

is likely that applying a linear interpolation method would yield similar es-

timates of these quarterly values. The fact that the price series present a

smooth, consistently increasing trend, combined with the cubic spline inter-

polation gives a signi�cant degree of con�dence to this approach14.

12The X-12 ARIMA Seasonal adjustment is a program from the U.S. Bureau of the

Census that can be used to seasonally adjust monthly or quarterly data. The procedure

makes additive or multiplicative adjustments and creates an output data set containing

the adjusted time series and intermediate calculations.
13The GDP de�ator was calculated using nominal and real GSP series available on the

BEA.
14Graphical evidence on the �t of the interpolated series to the original ones is available

upon request.
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2.3.3 Control Variables

In order to control for states characteristics that may in�uence the analysis'

�rst step, data was collected for Real GSP per capita, in�ation, average un-

employment rates and shares of manufacturing and mining on state's Real

GDP. All series were retrieved from the BEA, except for the average unem-

ployment rates which were computed using data from the BLS. 15

This chapter explores two di�erent alternative approaches to the control-

ling for macro variables: the �rst, and the one which is used in the partial

rank correlation section of the chapter is based on controlling for every con-

trol variable in the sample. However, as the set of controls expand, the loss

of degrees of freedom can be signi�cant. Hence an alternative approach is

presented in the sensitivity analysis16, in which principal component analysis

is used to narrow the set of controls, and hence reduce the loss of degree

of freedoms. The approach is limited to one principal component which is

able to reproduce 40% of the variation in the �ve variables included. Most

of the business cycle statistics used in the paper vary to some extent with

the statistical factor.17

15Given the half of the sample refers to the great recession, controlling for the share of

GDP on the �nancial and construction sector may also be in important in this context.

Unfortunately, at the date of analysis, the BEA databases were still inaccessible �due to

the lapse in government funding�
16Appendix A
17The one exception being hours' volatility.
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2.4 Methodology

The analysis in this chapter is composed of two parts that use particular

techniques to achiever their proposed goals. For clarity purposes, this section

will be split accordingly.

2.4.1 Partial Rank Correlations

This section presents the methodology that allows this chapter to study the

cross state correlations between the business cycle statistics in the dataset

and the variables that characterize the level unemployment insurance com-

pensation for each state.

Given that, for each business cycle statistic, there is only one observation

per state, it would not be possible to explore the time dimension of the

sample, which makes cross section correlations the chosen approach in this

section. More precisely, this part of the analysis is based on the concept of

partial rank correlations.

Studying rank correlations in this context is bene�cial because they are

less likely to be biased in the presence of outliers when compared to �standard

correlations�. This is important as outliers are observed in several of the

business cycle statistics used in the analysis.

Moreover, using rank correlation does not diminish the interpretative

power of the results in this case18. This comes from the complications of

18Reproducing all correlations presented in this chapter using the same set of controls,

but using standard (Pearson) correlations lead to results that are very close to those

presented during the chapter. In less than 10% of the coe�cients is the sign di�erent with

a Pearson correlation. Most of the cases are concentrated in the correlations that involve
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interpreting the size of coe�cient of a correlation between a detrended busi-

ness cycle variable and unemployment bene�t level/limit.

Although interpreting the sign of such a relationship is possible in an

understandable way (as it is done later in the chapter), interpreting the

precise value of the coe�cient of a standard correlation in this case would

be rather complicate. The results would read as something like: �In states

where average unemployment bene�ts are higher by 10 dollars, the correlation

between employment and wages, using a HP �lter with smoothing parameter

X, is lower 0.00005.�19 The quantitative implications of such a statement,

besides the negative correlation itself, are rather hard to interpret, and hence

using rank correlations in this context does not decrease the interpretive

power of the results as much as it would be the case in other contexts.

In the context of this chapter, using rank correlation does not diminish

the interpretative power of the results. This comes from the complications

of interpretation the size of coe�cient of a correlation between a detrended

business cycle variable and unemployment bene�t level/limit. This would be

even harder when the second moments considered are correlations themselves.

which is the case in a signi�cant share of the analysis.

Using rank correlations allows the results to be interpreted the following

business cycle statistics that present signi�cant outliers. Moreover, in the case of the

correlations that look at maximum bene�ts � the variable found throughout the analysis

to have a stronger statistical relation with the business cycle � the number of coe�cients

estimated which di�er in sign between the Spearsman and Pearson correlation approach

drops below 5%, suggesting that the alternative use of Pearson correlations throughout

this chapter would not change to a signi�cant extent its message and conclusions.
19Note that this is a purely illustrative example.
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way, based on Spearsman's rank correlation coe�cient:

�A state that ranks high amongst others in terms of its bene�ts size, will

on average rank/ higher/lower in terms of BC statistic X, among the same

group of states, with the converse being also true�.

This will also allow the analysis to take the p-values into account and

assess whether such correlations are statistical signi�cant or not.

It is also important, in the context of the correlation-based analysis, to

control for other variables that may somehow a�ect the relationship between

unemployment compensation and business cycle moments.

Therefore, the section calculates partial rank correlations, where �partial�

pertains to the fact that the co-movement between the variables is being

computed controlling for the variables described earlier in section 2.3.3.
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2.4.2 Impact analysis: identi�cation strategy using wavelet

analysis

Although valuable, using partial rank correlation methods to study the rela-

tionship between unemployment bene�t policy and business cycle moments

does not allow for casual interpretation. Hence, the last section of this chap-

ter takes the analysis one step further and tries to identify the casual link

between the relationships that are found to be statistically signi�cant on the

partial rank correlation section of the chapter. This section presents and

explains the methodology used to accomplish the goal of the impact analysis

(section 2.5.2).

The hypothesis tested is that big enough variations on UB size limits can

lead to changes in the business cycle moments studied.

Analyzing these causal relationships is far from being a simple task for

several reasons.

First and foremost, business cycle statistics cannot be measured every

period given their nature, hence excluding a time-series/panel data approach.

Given the limited time span of the sample, the approach adopted looks at

dividing it into two periods: one before a major change in UB happen, and

the period after. This approach will then allow for a comparison between the

BC statistics before and after such changes, and understand if those changes

had a signi�cant impact in the business cycles moments.

Such approach to the impact analysis implies several di�erent steps that

are from being trivial or straightforward.

The �rst step is to identify changes that are are both of signi�cant size

but that at the same time generates a big enough number of changes across
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states during the period. After identifying these changes, one would hope

that a signi�cant share would be concentrated in a particular period making

that period the natural point where the sample would be split.

Studying the changes in UB related variables using di�erent alternative

de�nitions of what a "signi�cant change" is showed that there is no particular

period where changes are concentrated. In fact, their distribution across all

periods was homogeneous to a signi�cant degree which is problematic in this

context. Therefore, alternative ways to determine when to split the sample

were considered.

The �rst alternative tested was to divide states across the four main US

regions � South, Midwest, Northeast and West. Splitting states according

this regional classi�cation however did not bring any more clarity to the anal-

ysis, even when considering further decomposition20. This approach would

have an added bene�t of clearly de�ne which states should be use as con-

trol group, since neighbour states could have similar business cycles and be

therefore better �t to be part of a control/treatment group setting.

Following up on the last argument, the fact that the regional breakdown

could be used to identify the control group steams from the assumption that

business cycles in neighbouring states are more synchronized, and hence these

states would be a better �t as a control group. But even though that is could

be a valid assumption it would not necessarily guarantee that all states in

the control group would be the best �t.

This section uses wavelet analysis to measure the level of business syn-

chronization across states. This allows on a �rst step to narrow the number

20Be it according to the US census bureau's �divisions� or to the standard federal regions
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of states that implemented signi�cant changes to those with similar business

cycle dynamics. And in a second stage, this technique is also used to deter-

mine which states - amongst those that did not implement major UB reforms

- should be included in the treatment group.

Using data gently supplied by Aguiar-Conraria et al (2015), the chapter

replicate their work using the monthly SCI to undertake wavelet analysis in

order to identify the level of synchronization between each pair of US states.

The main di�erence here is that while on the paper the authors focus their

attention on how synchronized each state is with the national business cycle,

whilst this chapter focuses on a broader set of relationships, as it looks at

the state-to-state distance in terms of business cycle performance.

The wavelet analysis performed estimates the spectral characteristics of a

time-series as a function of time, revealing how di�erent periodic components

of each time-series evolve over time. The wavelet transform expands the time-

series into shifted and scaled versions of a function that has limited spectral

band and limited duration in time. We refer to the work mentioned earlier

and the literature behind it for greater technical details The Morlet wavelet

is used in this case, which can be written as:

Wx(τ, s) =

∫ ∞
−∞

x(t)
1
√
s
ϕ(
t− τ
s

)dt (2.1)

S is the scaling or dilation factor that controls the width of the wavelet21

while τ is a translation parameter that controls the location of that wavelet.

x(t) is the time series under analysis.

21The bar denotes complex conjugation.
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The work by Aguiar-Conraria et al (2015) is replicated, and use a measure

of dissimilarity between the wavelet transformation for each combination of

two states is used. The analysis then focuses on Singular Value Decomposi-

tion (SVD) of a matrix to focus on the common high power time-frequency

regions.

Qa,b = Wa(τ, s)W
H
b (τ, s) (2.2)

So, de�ning equation 2.2 as the covariance matrix between two wavelet

spectral matrices Wa(τ, s) and Wb(τ, s) for two states, where WH
b is the con-

jugate transpose of Wb, after applying SVD to Qa,b the �rst components

extracted are the most important common patterns between the wavelet

spectra. They are then used to construct the leading patterns and vectors.

Using some of these leading patterns and vectors, the original spectral matri-

ces can approximately be deconstructed. Hence, de�ning a distance between

two wavelet transforms allows for the following distance to be computed:

dist(WaWb) =

∑K
k=1 σ

2
k[d(l

k
a, l

k
b ) + d(uk

a,u
k
b )]∑K

k=1 σ
2
k

(2.3)

where lka and lkb are the leading patterns whilst u
k
a and uk

b are single vectors

and σk represents the singular values. The distance between the two vectors

is calculated by measuring the angle between each pair of corresponding

segments which are de�ned by consecutive points of the two vectors, and

take the mean of these values. Computing such distance for each pair of

states allows for a matrix of distances between each pair of states business
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cycle to be �lled.

Given the methodology described, the lower the value (i.e closer to zero)

the shorter the distance between two states' business cycles, and hence the

higher the level of synchronization. The average distance between each pair

of states after the calculations was of 0.33, with the maximum distance being

0.64 (between North Dakota and Arkansas), and the lowest between Illinois

and North Carolina � 0.1122. The regression analysis section of the chapter

makes extensive use of this matrix.

2.5 Results

This section looks to answer the question posed in this chapter in two steps.

In the �rst step, it presents and discusses the partial rank correlations

between key business cycle moments and variables that characterize each

state's unemployment bene�t policy in terms of their size.

After these results are analyzed, the second section takes the analysis a

step further, by investigating the direction of the causal relationship con-

cerning those correlations that were found to be statistically signi�cant in

the �rst step.

22Since providing the full matrix would imply the inclusion of the a 48 by 48 table in

the chapter, this information was excluded from it. Values for particular combinations of

states are available upon request
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2.5.1 Partial Rank Correlation Analysis

Given the lack of variability on the number of minimum and maximum weeks

side of unemployment bene�t policy (discussed already earlier in the chapter),

this section will focus on the three quantitative variables that describe the

US state level unemployment bene�ts: the minimum and maximum limits to

bene�ts' size, and the average bene�ts size. The �rst two are policy variables,

as they are determined by policy makers every semester. The third illustrates

the outcome of the combination of those two variables, and the distribution

of unemployed workers along employment history, both in terms of duration

and wage level.

On the business cycle side, the analysis focuses on the second moments

of �ve key variables: employment, unemployment, hours, labour force par-

ticipation and wages. These second moments include the volatility of each of

the �ve variables, and the correlation between each pair of variables, making

for a total of 15 moments.23 All BC statistics used for these calculations are

log deviations of an HP-Filter with λ = 1600.24 The results from the cross-

section partial rank correlations between the business cycle statistics and the

variables concerning the unemployment insurance scheme are displayed on

table 2.2.25

23See section 2.3.2 for a description of the variables exact speci�cations and respective

sources.
24Alternative �ltering strategies are presented in Appendix A which is dedicated to the

sensitivity analysis. Results were not substantially changed.
25Note that, given that the concept of partial rank correlation is being used, when look-

ing at the correlation coe�cient between UB variables and correlations between di�erent

business cycle variables, the results should be read as follows:A positive correlation of the

correlation of variable A and B with the variable C can be interpreted as "In States with
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[Table 2.2]

The �rst important outcome from table 2.2 is that all but one of the

statistically signi�cant coe�cients concern the correlation between maximum

bene�ts and the business cycle. This underlines earlier evidence presented

in this chapter, and goes towards the general consensus in the literature

that maximum bene�ts are the most relevant policy tool states have when it

comes to their unemployment insurance schemes. This comes in part from

the fact that most UB receivers receive a level of support much closer to the

maximum level than to the minimum.

The coe�cients size show that states with higher maximum bene�ts dur-

ing this period had on average less volatile labour markets. The question

of causal direction of such relationships cannot be addressed by using cor-

relation analysis. That is why the next section takes this analysis further

and tries to assess the direction of this co-movement between these variables.

Nonetheless, it is important to discuss and understand what are the possible

channels involved.

States with higher maximum bene�ts tend to have less volatile employ-

ment (when compared to other states). This can be a result of both a greater

disincentive to work (moral hazard) due to higher bene�ts and a result of an

increase in the reservation wage. The logic goes as follows: higher bene�ts

can lead to a lower search e�ort, reducing the number of new matches (hir-

higher C, the relationship between A and B is on average stronger, when compared to other

states.".
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ings), hence reducing employment's variation by decreasing the out�ows from

unemployment into employment. As for the reservation wage, the reasoning

follows a similar path: with higher outside option in the form of unemploy-

ment support, unemployed workers will reject a greater range of wage o�ers,

hence reducing the �ow of unemployed workers into employment.

If the causality in this case works the other way around there is a main

channel that can explain it. In states where employment is more volatile,

governors may believe part of this volatility concerns workers who switch

between employment and unemployment, which means that their expendi-

ture with unemployment compensation is also more volatile, and they would

reduce bene�ts in order to diminish the amount of state expenditure that is

subject to such uncertainty.

States that rank high in terms of their maximum unemployment bene�ts

also rank on average lower in terms of their unemployment's volatility. In

this case, if we think that the relationship goes from the bene�ts to the

business, what could happen? The moral hazard argument used before when

it comes to employment would tell us the less people would actively search

for a job when they receive higher bene�ts. Therefore, more people will

exit unemployment towards non-participation, while less will exit towards

employment. Only if the latter e�ect dominates can this moral hazard e�ect

explain this result.

Thee reservation wage argument point that those who are unemployed

will reject a greater amount of job o�ers, and hence the �ow of workers from

unemployment to employment would decrease.

Considering the opposite channel, i.e that unemployment's volatility is
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in�uencing maximum bene�ts, then the arguments would be much in line

with what was previously suggested in the case of employment's volatility.

If we consider that higher unemployment is a sign of distress of the econ-

omy, and that a state with more volatile unemployment is in a worst phase of

its BC, than these results would contradict Kroft and Notowidigdo (2011) or

Landais et al (2010) recommendations, that unemployment bene�ts should

increase in recessions, since this negative correlation means that states with

higher unemployment volatility rank lower in terms of their bene�t level.

Of course the methodologies of the two papers are much apart, since

one looks at a cross section whilst the other explores the variation time

dimension of unemployment bene�ts, looking at its variation across time (and

the business cycle). Still, this is a a good example of where this chapter stands

in terms of the literature, and its complementarity to other publications in

the �eld.

States that rank higher in terms of maximum bene�ts have on average

less volatile wages as well, when compared to their counterparts This can for

instance be a sign that states where workers rights are more protected, it is

so in multiple ways: unemployed workers get higher bene�ts and �rms are

also able to adjust wages less freely, making wages more stable.

On average, states that have relatively higher maximum bene�ts, have

a stronger correlation between unemployment and wages. For a state to

have higher correlation between unemployment and wages, it means that

in that state a increase in wage is associated with a stronger variation in

unemployment. For unemployment bene�ts to a�ect this relationship, it can

be that, cetes paribus, a state with higher bene�ts will have workers with
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higher reservation wages, which will make an increase in wages less likely to

drive workers from unemployment and into employment. This explanation

holds only if one thinks that the labour supply channel is dominating the

adjustments.

Another potential explanation is that some states might combine loser

dismissal rules with more generous unemployment compensation schemes,

and hence �rms in those states can �re workers faster when wages move

up too much, hence increasing unemployment faster. This can mean that

in states where individuals eligible for maximum bene�ts can have higher

bene�ts, their increase in reservation wage will imply that unemployment

will go down less when a wage increase happens.

If the causality channel is the reverse, it can be that states where unem-

ployment and wages are more strongly correlated, policy makers have more

incentives to implement higher bene�ts in order to allow dismissed workers

to smooth their consumption levels in case of job loss.

All the channels mentioned until now are hypothesis of what might drive

the correlations presented in table 2.2. The suggested explanations focused,

when looking at the labour supply side, on the two predominant e�ects in

the literature concerning the impact of bene�ts on the business cycle: moral

hazard and the reservation wage. There are however other candidate explana-

tions. For instance liquidity constrains can a�ect the channels trough which

unemployment bene�ts a�ect employment �ows. Chetty (2008) estimates

that 60% of the impact of unemployment compensation on unemployment

duration is due to unemployed workers' liquidity constraints.

It is important to stress again that most of the correlations that are
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statistical signi�cant work through the maximum bene�t side. Hence,one can

conclude that maximum bene�ts are the most important and/or powerful tool

in the hands of policy makers in terms of their unemployment compensation

schemes.

The next section will focus on identifying the direction of the correlations

identi�ed in the analysis above. Given the results, it will focuses on the

relationships between the volatility of employment, unemployment and wages

with maximum unemployment bene�ts.

2.5.2 Impact analysis

Following the results from the previous section, the analysis narrow its fo-

cus towards maximum unemployment bene�ts and their relationship with

business cycle moments.

A "signi�cant change in maximum unemployment bene�ts" is de�ned in

this section as a variation in Max UB between two semesters that is higher

than 7.5% in absolute terms. As the average change of the upper limit on

UB in the sample was of 5%26, the changes classi�ed as "signi�cant" are 50%

bigger than the average change in the sample. This means these changes are

both signi�cant changes in size, but at the same time de�ne a big enough

number of states with "signi�cant" changes within the sample.

This approach can be seen from some perspectives ad-hoc, and in the

limit somewhat arbitrary. The choice of 7.5% as a cut-o� point is based on

the double goal of i) having enough reforms bigger than the cut-o� point to

enable a econometrically sound impact analysis and ii) having changes that

26Considering only periods and states where a change happened
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are to a signi�cant extent above what the average change of the UB max

level is in the sample. To exemplify the balance achieved with such value,

we now compare it to two of the alternatives considered during the analysis.

The �rst would be to consider a higher threshold. Increasing it to 8%

would take South Carolina out of the treatment group. Above 9%, the thresh-

old would lead to the drop of two more states of the treatment group: Nevada

and North Carolina, with no additional states being below the threshold if

the cut-o� was pushed all the way up to 10% which would de�ne �reforms�

as changes that are twice as big as the average change in maximum bene�ts

observed in the sample.

The other alternative would be to consider a lower threshold. Putting

it at 6% would bring some states' changes above the threshold which were

not considered in the analysis. However, these were unlikely to impact the

results. Indiana had two changes of maximum bene�ts between 6% and

7.5% but they were both implemented early in the sample and therefore

would not allow the computation of business cycles before the changes were

implemented. The one change in Oklahoma above 6% su�ers from the same

issue. North Dakota also implemented two changes of that magnitude, but

had the opposite problem: they were implemented to close to the end of

the period considered, making it impossible to soundly measure business

cycle statistics after those reforms were implemented. The same is true for

Washington, where the only change above the 6% mark was implemented in

2010. New Mexico's maximum bene�ts were also changed often above the

6% (and above the 7.5% threshold too). Such constant changes, often with

one strong increase being followed by a signi�cant decrease in a year make
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the state ineligible for the current impact analysis.

Changing the threshold to 6% adds only two cases where it could actually

impact the analysis. The �rst is the change in Georgia in January 2006.

Although using this change would narrow the window to measure business

cycle statistics before reforms (implying the loss of four extra quarters of

observations for the pre-reform business cycle statistics) this is not a big

departure from what is done in the benchmark analysis. . The other case

is that of Utah, where a change higher than 6% but lower than 7.5% was

implemented in January 2007.

Both states present a high degree of business cycle synchronization with

the other states in the control and the treatment group as well, which means

that they �t the benchmark analysis relatively well from a methodological

standpoint.

In the end, it is our opinion that a change that can be only 10% bigger

as the average change is hard to qualify as a �reform�, and hence the chapter

uses from this point onwards the 7.5% throughout the rest of the analysis.

The empirical approach implemented in this paper, and described in more

detail later in this section, requires the identi�cation of a control and a treat-

ment group.

The de�nition of the treatment group requires several steps.

To start, states which have implemented several changes above 7.5% dur-

ing the period (in absolute terms) are excluded from the sample. Doing so

is the only way to ensure that and pre and post reform comparison can be

performed soundly27.

27Several of the states dropped for these reasons implemented strong increases which
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The states which changes were implemented close to either the beginning

or the end of the period of analysis were discarded, as for those states it

was not possible to compute the business cycle moments before or after the

change was implemented, respectively.

These two steps lead to the identi�cation of two groups of states which

have implemented major increases (as all changes were positive) within two

di�erent 6 quarters periods.

In each case, the following procedure was followed to de�ne the respective

control group: i) �rst, all other states which implemented major changes

outside that period were discarded from the sample; ii) and second all states

which have a level of business cycle synchronization with the treatment group

which is below the overall average of the sample were also discarded from the

sample.

Table 2.3 presents the treatment and control group in the two cases:

[Table 2.3]

One now can use these two groups to perform two independent impact

analysis of the impact of maximum unemployment bene�ts on the di�erent

business cycle moments found to be signi�cantly correlated with them earlier

in this chapter.

For the �rst group, there are 5 states in the treatment group and 24 in

the control group. Business cycle moments were measured between 2002 and

July of 2006 and between 2008 and 2012, hence discarding the six quarters

were followed by signi�cant decreases in the following twelve or eighteen months.
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when the changes took place. In the second case the procedure was in all

similar, only the excluded period was from August 2007 to January 2009. The

second sample had six states in the treatment group and 23 in the control

group.

The estimation of the impact of maximum bene�ts in those business cycle

moments is based on the following empirical model:

Difi = α + βiTRi + γINi + εi (2.4)

In this equation Difi represents the di�erence between each state's un-

employment volatility before and after the break in the sample, TRi is a

dummy variable that identi�es whether a state belongs to the control or the

treatment group. Finally, INi is the initial condition and is included to guar-

antee that the estimator is not biased.28 Given the small size of the sample,

the residuals of the equation are bootstrapped accounting for potential het-

eroscedasticity and serial correlation, and 10000 repetitions are run, with the

coe�cients presented being the mean of those 10000 repetitions.

Table 2.4 presents the estimations of the impact of maximum bene�ts on

unemployment's volatility, using both groups of countries displayed before in

28In the analysis there is the implicit assumption that the business cycle moments are

in�uenced by both state and period speci�c e�ects, as well as by the policy variable D.

Given the de�nition of variable D used, applying OLS would produce unbiased estimators

only if there was no correlation between variable D and the residual. This may not be the

case for instance if the causal relationship goes from the business cycles to the policy action.

However, such e�ect would only work through the pre-reform business cycle moment, and

hence controlling for the initial condition eliminates this potential bias.
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table 3.

[Table 2.4]

Against initial expectations, increases in the maximum unemployment

bene�ts seem to have a positive impact in unemployment's volatility, and an

impact that is statistically signi�cant for the second group of states. This can

be a result of a higher limit for maximum unemployment bene�ts increasing

the moral hazard e�ect, leading more unemployed individuals to stop search-

ing for jobs and hence increasing the �ow between unemployment pool and

the inactive pool.

Since we have found earlier that maximum bene�ts were negatively corre-

lated with unemployment's volatility, and the evidence shows that the impact

of bene�ts on volatility is either positive or not statistically signi�cant, this

implies that the causal direction goes the opposite way, and it is the lower

volatility of unemployment that is leading states to choose higher maximum

levels of unemployment bene�ts. As unemployment varies less, governments

are more prone to increase their maximum unemployment bene�ts as it is

less likely that a high in�ux of workers into the unemployment pool will hap-

pen, putting a greater strain in the unemployment insurance system at the

state level. On the other side, in states with higher unemployment volatility,

governments are more cautious about increasing the upper limit of unem-

ployment bene�ts, as a spike in UB receivers is more likely than in states

with more stable levels of unemployment, and hence they try to reduce the

size of uncertain expenditure �uctuations.
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Table 2.5 studies the relationship between maximum bene�ts and em-

ployment's volatility.

[Table 2.5]

Maximum bene�ts don't have a statistically signi�cant impact on em-

ployment's volatility. This implies that, as with unemployment, it is em-

ployment's volatility that is in�uencing maximum bene�ts. The conclusion

is that states with higher employment volatility implemented lower levels of

maximum bene�ts. The reasoning would again be that policy makers are less

prone to implement higher maximum limits to unemployment bene�ts level

if they have more volatile employment levels, as this would lead to a higher

level of volatile expenditure.

The analysis now turns into wages' volatility. The impact of maximum

bene�ts on wages' volatility is presented in table 2.6.

[Table 2.6 ]

Again we see a lack of statistically signi�cant impact of the maximum

bene�t variable on the business cycle moment under analysis. This points to

the causality being from the business cycle to the policy decision. Under the

hypothesis that a lower volatility in wages is a sign of higher protection for

workers, policy makers can be reacting to the labour market conditions, by

also increasing protection of unemployed workers. This could be the case in

states were the electorate puts a higher value into employment protection.
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The results of this chapter should be seen as complimentary to other

results in the literature that study the unemployment insurance system in

the US, and the way it interacts with the labour market and the economy in

general.

For instance Mitman and Rabinovich (2015) study the optimal cyclical

behaviour of unemployment bene�ts and conclude that unemployment busi-

ness cycle should be pro-cyclical. These results are not directly comparable

to this chapters', since the chapter's analysis does not look at how bene�ts

vary over the cycle, but how they vary across states. This does not mean

that this chapter's results cannot be used in the same context.

What the two sets of results combined say is that countries with more

volatile labour markets are likely to have lower unemployment bene�ts, which

will probably make them closer to their optimal level in recessions but further

away from their optimal level when the economy is growing faster. On the

opposite side, a state with more stable levels of employment and unemploy-

ment will have higher bene�ts, which will put them closer to their optimal

level in expansions, but will be more likely to put them over their optimal

level during recessions, if compared to a state with a similar level of optimal

UB, but more volatile labour market. The contribution on this respect is

valid even if one disagrees with the results of Mitman and Rabinovich (2015)

and believes unemployment bene�ts should be countercyclical 29.

This results although harder to combine with, should also be seen com-

plimentary to works studying the impact of unemployment duration on un-

29See for instance Kroft and Notowidigdo (2011) or Jung and Kuester (2011)
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employment levels 30, since both bene�ts duration and levels are two of the

most (if not the most) characteristics of an unemployment insurance, and

only by understanding how both dimensions interact with the economy and

the business cycle can we be closer to fully understanding their impact, and

hence properly evaluate such policy tools.

Overall, this section �nds that policy makers react to the business cycle

more than they in�uence it. On the other hand, increases of the levels of

unemployment bene�ts does not seem to have signi�cant repercussions in

business cycle's second moments.

These results are a very important contribution to the literature. As a sig-

ni�cant strand of literature has been dedicated to study how unemployment

insurance policies should vary with the business cycle, it is essential that

this literature takes into account the fact that , according to the evidence

presented throughout this chapter, policy makers are already making their

policy decisions regarding unemployment compensation limits conditional on

business cycles moments.

30See Hagerdon et al (2013), Hagerdon et al (2015)
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2.6 Conclusion

This chapter's main goal was to answer the following question: is there a

relationship between unemployment bene�ts and the business cycle's second

moments.? And if so, in which direction does it work? In order to study this

relationship, the chapter uses data on unemployment bene�ts and business

cycle statistics for a panel of 48 US states, between 2002 and 2012. The

analysis is performed on the two steps.

The �rst step of the analysis adopts a partial rank correlation approach.

The approach is implemented by computing the Spearman partial rank cor-

relation between the second moments of the business cycle variables in the

sample and the unemployment bene�ts level, The results point to a statis-

tically signi�cant correlation between business cycle second moments and

the maximum level of unemployment bene�ts. These �ndings are robust

to changes in the �ltering or time aggregation approach taken. The results

were in line with the literature �ndings that the maximum level of unem-

ployment bene�ts is the most powerful tool policy makers have to alter their

unemployment insurance schemes.

The second step of the analysis is taken in order to investigate whether

maximum unemployment bene�ts are in�uencing the business cycle moments

considered or if, contrarily, policy makers react to some extent to the business

cycle when deciding on the maximum level of unemployment bene�ts.

The results show that it is the business cycle that is driving to same

extents the changes in maximum unemployment bene�ts implemented by

policy makers. In particular, states with less volatile labour markets have

on average higher maximum bene�ts. This can be due to the fact that when
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volatility is low, the impact of changing the maximum level of unemployment

bene�ts on the expenditure levels of the unemployment insurance system is

less unpredictable, and hence more appealing to policy makers. On the op-

posite side, states with more volatile labour markets might feel adamant

about increasing maximum bene�ts signi�cantly as there is a stronger likeli-

hood that high �uctuations in unemployment will be experienced, potentially

leading to a signi�cant increase in the expenditure in unemployment bene�ts.

This chapter contributes to the literature on the relationship between un-

employment insurance and the business cycle. In particular, it adds value

to literature that discusses and studies the optimal unemployment insurance

scheme design along the business cycle. The results are important as they

show that unemployment bene�t policies already react to business cycle mo-

ments, and therefore taking this relationship into account is vital in order for

future research to be able to properly determine the optimal unemployment

bene�ts' variations along the business cycle.
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Appendix A: Sensitivity Analysis

This section presents a series of sensitivity tests aimed at testing the

robustness of the results presented in section 2.5.

A1: Filtering Strategy

Since this is a cross section analysis of business cycle statistics, it is important

that one is aware of the issues that may rise from �ltering process decisions

(as it is discussed for instance in Canova (1998)).

In order to make sure that the results are not dependent on the �lter

choice, this section presents the same results as in the benchmark analysis,

only with a di�erent �lter applied to our business cycles series.

First, the Band-Pass Filter as proposed by Cristiano and Fitzgerald (2003)

is used. The results are presented in table 2.7.

[Table 2.7]

The results do not depart very much from the benchmark analysis. The

negative correlations between bene�ts and both unemployment and wages'

volatility are still statistical signi�cant, and have the same negative sign as

before.

The most important note is that the statistical correlation between the

variance of employment and maximum bene�ts is no longer statistical signif-

icant. The same is true for the correlation between maximum bene�ts and

the correlation between unemployment and wages. Nonetheless, the sign of
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both coe�cients is the same as in the benchmark analysis.

Data was also detrended by taking di�erences of the logs of the values of

the same quarter in the previous year. The partial rank correlations using

this �ltering strategy are displayed in table 2.8.

[Table 2.8]

Again the results are quite similar to those of the benchmark analysis.

There is again a statistical signi�cant correlation between maximum bene�ts

and the variance of employment and unemployment. The correlations that

are statistical signi�cant in the benchmark analysis but are not using this

�lter, all keep their original sign. The most surprising result is the negative,

statistical signi�cant correlation between bene�ts and the labor force's vari-

ance, which was didn't observed before. Were this to be true, it could mean

that the moral hazard impact in terms of search e�ort (by disencouraging

unemployed workers to actively search for a job, and hence leave the labor

force), is strong enough to o�set the lower in�ow of workers into the labor

force that results both from the moral hazard and the higher reservation wage

problems. If the causality is the other way around, then one can relate it

once again to our arguments for unemployment and employment's variances

negative correlation with the bene�t level.

Overall, although it is true that not all correlations have the same level

of statistical signi�cance across all �ltering strategies, most of the results

presented in the main body of the chapter are very robust to changes in the

�ltering strategy of the business cycle variables.
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This further increases the con�dence in the results presented in the bench-

mark partial rank correlation analysis.

A2: Principal Component in the Controls

Table 2.9 presents the same results as in the benchmark analysis, but this

time using a principle component to combine all control variables into two. 7

Combined, these two principal components account for 70% of the variation

of the controls used in the benchmark analysis.

[Table 2.9]

The negative correlation between maximum bene�ts and the variance of

unemployment is statistical signi�cant once agian. Note also that none of

the variables that loose their statistical signi�cance between the benchmark

analysis and this has change its sign as well during this exercise.

A13: Monthly Data

In order to test the sensitivity of the results to the quarterly aggregation of

the data, the same exercise of section 2.5 is now performed, with the di�er-

ence that the data on wages is discarded (for which we only have quarterly

data), and the original monthly series retrieved from the BLS to compute

our business cycle statistics are used. The data is again presented as log-

deviations from an HP-Filter, as in the main section. The only adjustment

concerns the smoothing parameter, which was set equal to 129,600, following
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Ravn & Uhlig (2001), given the calculations now use monthly data. The

results are presented in table 2.10.

[Table 2.10]

In tis section there are some important di�erences when compared to

the results of the benchmark results. Unemployment's volatility is no longer

signi�cantly correlated with the size of bene�ts, although it keeps its negative

sign.

The correlation between the variance of the Labor Force and bene�ts is

now statistically signi�cant, both for maximum and average bene�ts. Its

sign is negative, as it was in the benchmark analysis, even though it was not

statistically signi�cant there. A possible interpretation of this correlation is

already presented in the previous sensitivity analysis, concerning the �ltering

process of BC data.

Given that the results of the chapter point to the casual e�ect going from

the business cycle to the policy decisions, it is not a stretch to assume that

policy makers will react less to high frequency volatilities, and will focus on

the variation of variables across longer periods, namely quarterly, since the

upper and lower limits of unemployment bene�ts are adjusted every semester.

Overall, the sensitivity analysis underlines the robustness of the �ndings

of section 2.5, with no major departures from the benchmark results of table

2.2 in terms of sign and levels of statistical signi�cance over most of the

alternative speci�cations presented in this appendix.
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Tables and Figures

Table 2.1: Summary Statistics: Unemployment Compensation

Variable Mean Std. Dev. Mi. Max.

Average Bene�ts 274.78 43.74 183.43 379.42

Maximum Bene�ts 387.30 92.45 220.91 701.82

Minimum Bene�ts 51.25 27.47 10.00 123.00

Minimum Weeks 14.17 6.45 2.27 26.00

Maximum Weeks 26.05 0.70 24.91 30.00
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Table 2.2: Partial Rank Correlations

Variable Average Minimum Maximum

Bene�ts Bene�t Bene�ts

V ar(E) -0.22 -0.09 -0.26*

V ar(H) 0.00 0.10 -0.22

V ar(LF ) -0.20 -0.09 -0.10

V ar(U) -0.23 -0.12 -0.41***

V ar(W ) -0.26* -0.16 -0.38**

Corr(E,H) 0.12 0.14 0.24

Corr(E,LF ) -0.13 0.03 -0.22

Corr(E,U) 0.00 -0.08 0.14

Corr(E,W ) -0.01 0.01 -0.02

Corr(H,LF ) 0.13 -0.02 0.13

Corr(H,U) -0.09 -0.14 0.01

Corr(H,W ) 0.11 0.18 0.11

Corr(LF,U) 0.10 0.06 0.00

Corr(LF,W ) -0.09 -0.02 -0.19

Corr(U,W ) 0.01 -0.11 0.27*

82



André Gama Three Essays in Labour Economics

Table 2.3: Control and Treatment Groups

Treatment Control Treatment Control

Group 1 Group 1 Group 2 Group 2

Kentucky Alabama Missouri Kentucky

Missouri Arizona Nevada Alabama

Nevada Arkansas New Hampshire Arizona

New Hampshire California South Carolina Arkansas

South Carolina Connecticut Minnesota California

Idaho North Carolina Connecticut

Kansas Idaho

Louisiana Kansas

Michigan Louisiana

Massachusetts Michigan

Minnesota Massachusetts

Mississippi Mississippi

Nebraska Nebraska

New Mexico New Mexico

North Carolina North Dakota

North Dakota Oklahoma

Oklahoma South Dakota

South Dakota Tennessee

Tennessee Vermont

Vermont Virginia

Virginia Washington

Washington West Virginia

West Virginia Wyoming

Wyoming
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Table 2.4: Impact analysis: var(Unemp)

Group 1 Group 2

Policy Dummy 0.0001 0.0032 *

(0.004) (0.0026)

Initial Condition -0.39 -0.149

(0.386) (0.146)

Constant -0.00001 -0.000009

(0.0035) (0.002)

* Indicates that the coe�cient is statistically signi�cant at a 10% con�dence level.

Bootstrap standard errors in parenthesis.
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Table 2.5: Impact analysis: var(Emp)

Group 1 Group 2

Policy Dummy -0.166 0.548

(0.149) (0.871)

Initial Condition -0.000003 -0.000001

(0.000026) (0.000058)

Constant 0.00002 0.000002

(0.0000001) (0.000001)

* Indicates that the coe�cient is statistically signi�cant at a 10% con�dence level.

Bootstrap standard errors in parenthesis.

Table 2.6: Impact analysis: var(Wages)

Group 1 Group 2

TR -0.042 -0.08

(0.297) (0.18)

IN 0.0002 0.00008

(0.0001) (0.00008)

Constant 0.000081 0.0000621

(0.000002) (0.0000034)

* Indicates that the coe�cient is statistically signi�cant at a 10% con�dence level.

Bootstrap standard errors in parenthesis.
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Table 2.7: Partial Rank Correlations: BP-Filter

Variable Average Bene�ts Minimum Bene�ts Maximum Bene�ts

V ar(E) -0.20 0.02 -0.20

V ar(H) 0.01 -0.02 -0.09

V ar(LF ) -0.21 0.17 -0.19

V ar(U) -0.22 -0.27* -0.38**

V ar(W ) -0.28* -0.25 -0.29*

Corr(EH) 0.04 0.14 0.04

Corr(ELF ) -0.25 -0.06 -0.20

Corr(EU) -0.06 0.08 0.07

Corr(EW ) 0.05 -0.09 -0.04

Corr(HLF ) -0.02 -0.01 -0.01

Corr(HU) -0.01 -0.07 -0.01

Corr(HW ) 0.05 -0.09 -0.04

Corr(LFU) 0.08 0.04 0.10

Corr(LFW ) -0.06 -0.04 -0.08

Corr(UW ) -0.03 0.11 0.19
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Table 2.8: Partial Rank Correlations: Log-Dif

Variable Average Bene�ts Minimum Bene�ts Maximum Bene�ts

V ar(E) -0.21** -0.04 -0.26**

V ar(H) -0.01 -0.07 -0.09

V ar(LF ) -0.22* 0.09 -0.27**

V ar(U) -0.24 -0.30** -0.34**

V ar(W ) -0.22 -0.21 -0.23

Corr(EH) 0.13** 0.10 0.14*

Corr(ELF ) -0.23 -0.08 -0.21

Corr(EU) -0.01 0.12 -0.02

Corr(EW ) 0.01 -0.11 -0.09

Corr(HLF ) 0.09 0.06 0.05

Corr(HU) -0.03 -0.02 -0.04

Corr(HW ) 0.01 -0.11 -0.09

Corr(LFU) 0.14* 0.00 0.12

Corr(LFW ) -0.15 -0.03 -0.13

Corr(UW ) -0.28** 0.02 -0.09
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Table 2.9: Partial Rank Corrleations: Principal Component

Variable Average Bene�ts Minimum Bene�ts Maximum Bene�ts

V ar(E) -0.15 0.05 -0.16

V ar(H) 0.02 0.01 -0.22

V ar(LF ) -0.27 -0.06 -0.14

V ar(U) -0.03 -0.11 -0.28*

V ar(W ) 0.00 -0.13 -0.19

Corr(EH) 0.08 0.10 0.21

Corr(ELF ) -0.20 0.06 -0.26*

Corr(EU) -0.06 -0.12 0.09

Corr(EW ) 0.00 0.19 0.04

Corr(HLF ) 0.01 0.03 0.07

Corr(HU) -0.19 -0.14 -0.07

Corr(HW ) 0.11 0.25* 0.13

Corr(LFU) 0.22 -0.06 0.04

Corr(LFW ) -0.11 -0.03 -0.21

Corr(UW ) -0.03 -0.22 0.17
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Table 2.10: Partial Rank Correlations: Monthly Data

Variable Average Bene�ts Minimum Bene�ts Maximum Bene�ts

V ar(E) -0.14 -0.08 -0.21

V ar(H) -0.09 0.06 -0.23

V ar(LF ) -0.30* -0.22 -0.42***

V ar(U) -0.10 0.00 -0.18

Corr(EH) -0.03 -0.09 0.06

Corr(ELF ) 0.06 0.06 -0.07

Corr(EU) 0.00 -0.01 0.13

Corr(HLF ) 0.10 0.02 0.06

Corr(HU) 0.03 -0.01 0.01

Corr(LFU) 0.04 -0.03 0.08
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Figure 2.1: Minimum Bene�ts

Figure 2.2: Maximum Bene�ts

90



André Gama Three Essays in Labour Economics

Figure 2.3: Average Bene�ts
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Figure 2.4: Minimum and Average Bene�ts
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Figure 2.5: Maximum and Average Bene�ts
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Chapter 3

Does facilitating dismissals lead

to lower unemployment? Not in

recessions

"Muscles aching to work,

minds aching to create - this is man."

The Grapes of Wrath, John Steinbeck
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3.1 Introduction

The debate about employment security and legal restrictions on the dismissal

of workers has been part of both political and economic landscape ever since

employment protection legislation �rst was implemented. Regulation aimed

at guaranteeing employment security is important as, by limiting employers'

ability to dismiss workers, it guarantees a degree of parity and fairness within

employment relationships.

This type of regulation can also have other positive e�ects in the econ-

omy, for instance by helping to smooth employment levels along the business

cycle. However, these legal constraints to �rms' labour demand adjustments

can also have less desirable consequences in the labour market. Excessive

employment protection legislation can slow down often necessary labour de-

mand adjustments, which lead to a less e�cient allocation of resources. This

e�ect is pointed by many authors as one of the reasons behind being behind

the sluggish employment growth observed in Europe in the 1970s and 1980s

- a phenomena referred to in the literature as eurosclerosis. This conclu-

sions were supported by the example of the USA, a country with much faster

employment growth at the time where restrictions on dismissals were much

looser than in most European countries.

The literature on the impact of labour market institutions on labour

market outcomes is vast, and spans many di�erent areas. The diversity of

approaches both empirical and theoretical that followed the seminal study

from Lazear (1990) is well document by works such as Addison and Teixeira

(2003) or Baker et al (2003). Both works point to results almost as varied as

the number of di�erent approaches taken to study this relationship. This lack
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of consensus is one of the reasons that the number of works dedicated to this

topic grew even faster in recent years. A more recent review of the empirical

literature by Per Skedinger (2011) associates higher employment protection

legislation with lower turnover and job reallocation levels, but fails to �nd a

consistent link between stricter EPL and higher unemployment levels.

This paper stands out from the literature in several respects, being more

unique in some than in others. One, it focus on a single facet of EPL �

dismissal rules � instead of taking the more widely used approach in the

literature of looking at labour market institutions as a whole. Second, it

departs from the strand of literature that looks at unemployment as it main

variable to measure the impact of such institutions. This chapter uses unem-

ployment in�ow and out�ow rates to supply a more detailed understanding

of how institutions � and in this particular case dismissal costs � a�ect em-

ployment dynamics. And thirdly, it makes use of a new source of policy data:

the ILO policy inventory. This type of database, developed by the ILO in

recent years, document policies in a wide range of topics, and is as valuable

as it is underused in the literature so far. This type of data source allows

for the identi�cation of the timing of policy changes on every domain, hence

being particularly suited for the analysis of the impact of policies in labour

market outcomes. It departs from other measures of change in labour mar-

ket institutions which concentrate on coding labour market institutions, and

then proceed to identify as policies or reforms the variations on the value of

that coding. The approach of this chapter focuses on the policies themselves,

which increases the variability of the policy variables used when compared to

other measures such as the OECD EPL indices, and abstains from making
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any judgments on the weight of each policy change.

Regardless of these di�erences, there are several empirical studies that,

to one extent or another, relate closely to this chapter. For instance Kahn

(2007) uses EU household panel data to study the period between 1996 and

2011 in nine countries, �nding short-term negative e�ects on employment of

policies that reduce employment protection 1.

Heyes & Lewis (2015) is also an important related publication as it doc-

uments the dedication of policy makers to weaken employment protection

observed across the EU after the crisis, which is the starting point of this

chapter . Other works such as Feldmann (2009) �nd employment protection

to be associated with higher unemployment, but the country sample used

di�ers to a great extent to the scope of this paper.

Avdagic (2015) uses an alternative data source to show that government's

e�orts to deregulate EPL in Central and Eastern Europe have failed to reduce

unemployment, even on young people � a group that is found in the literature

more likely to be a�ected by such policies. These results are in line with those

of Noelke (2011).

A paper that relates closely to this chapter's approach on how to measure

policies is that of Turrini et al (2014) which uses the LABREF database used

1A series of papers that include Bernal-Verdugo et al (2012) or Crivelli et al (2012)

studied large panels of countries and �nd evidence that more �exible labour markets were

better equipped to recover from the e�ects of the �nancial crisis. This evidence was severely

and convincingly contested on methodological grounds by Aleksynska (2014), and hence

their results are not discussed, even though their scope is close to that of this analysis,

and these are some of the more relevant or at least widespread read works on the role that

employment protection legislation played on countries' recovery from the crisis.
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also in this chapter. However, the paper focus on di�erent type of policy

instruments, namely tax and bene�t reforms.

In the end, it is important to acknowledge that the study of the impact of

policy reforms in Europe after the crisis is still ongoing, and it is to contribute

to that stream of work that this chapter is written.

This chapter investigates whether policies changing dismissal rules and

costs implemented by European Union (EU) member states between 2000 and

2013 had a signi�cant impact in unemployment �ow rates. To accomplish its

goal this chapter makes use of two policy databases: the ILO Inventory of

Labour Market Policy Measures (KILM) in the EU 2008-13 and the LABREF

database from the European commission. Additionally, unemployment in�ow

and out�ow rates from the ILO Key Indicators of the Labour Market are used

to proxy for job destruction and job creation, respectively. The chapter's goal

is to strengthen our understanding of how labour market policies interact

in�uence unemployment �ows, particularly during recessions.

The discussion about the bene�ts and costs of employment protection leg-

islation was brought again to the spotlight in the wake of the �nancial crisis,

with many blaming costly and slow dismissal procedures for the high unem-

ployment levels recorded in countries like Greece, Portugal or Spain. Fol-

lowing this idea, several countries were pressured to implement policies that

facilitated dismissal procedures or decreased their costs. In some countries'

cases - such as Greece and Portugal - such measures were imposed within the

framework of the bailout packages agreed with the troika(composed by the

European Commission, the European Central Bank and the International

Monetary Fund).
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The main argument supporting this type of policy measure is that by

making the dismissal of workers easier to some extent, employers will be less

reluctant to hire new workers, as they know they will be able to �re them

more easily or less costly in the future in case of necessity. But as the cost

and/or complications of �ring workers are decreased, �rms can also start to

�re more workers. That means that this type of policy measure can have

two contradictory e�ects in (un)employment levels. And hence, the question

arises: Which of these two e�ects dominate the other? Knowing the answer

to this question is vital to understand the net impact of this type measures

in labour market outcomes. It is that question that this chapter aims to

answer.

The rest of this chapter is structured as follows: section 3.2 presents

and describes the data used; the methodology is presented and discussed in

section 3.3; section 3.4 is dedicated to the presentation, interpretation and

discussion of the results; and section 3.5 concludes
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3.2 The Data

This chapter makes use of data from three di�erent sources. Data for poli-

cies was retrieved from the forthcoming "Inventory of labour market policy

measures in the EU 2008-2013", from the ILO, and the LABREF database

from the European Commission2. In�ow rates into unemployment and out-

�ow rates of unemployemt where retrieved from the ILO's Key Indicators of

Labour Market (KILM) database 3. This section is divided into two parts.

In the �rst, the data regarding policies is presented and discussed. The sec-

ond is dedicated to describe the unemployment �ow rates used during the

chapter to proxy for job creation and job destruction.

3.2.1 Policy data

The ILO's Inventory of Labour Market Policy Measures and the LABREF

database were both created with the goal of listing and classifying policies

implemented in EU member states across several topics and dimensions. This

chapter uses both of them as compliments. This complementarity comes

from the fact that the ILO Inventory addresses a shorter period, but has

information on the quarter/month in which policies are implemented. Hence

the ILO data is used to study the question in hands using higher frequency

data, whereas the LABREF database is used to enable the analysis to go

beyond the post crisis period, albeit using only annual data.

Both the ILO inventory and the LABREF databases have remarkably

similar shares of policies aimed at changing dismissals procedures: 6% and

2https : //webgate.ec.europa.eu/labref/public/
3http : //www.ilo.org/empelm/what/WCMS114240/lang −−en/index.htm
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5% of the overall number of policies, respectively. The ILO inventory includes

all policies regarding dismissals in a single category. The LABREF database

however has policies concerning dismissal divided in three separate policy

�elds: "Collective dismissals", "De�nition of fair dismissals" and "Notice and

severance payments". For the rest of this chapter, policies in all three policy

�elds will be included under the same"dismissal" label for simpli�cation.

Figure 3.1 presents the distribution of policy measures across member

states in the two databases, for the period between 2008 and 2013 when

both datasets overlap.

[Figure 3.1]

Di�erences in the number of policies was expectable as the LABREF

database is much more extensive than the ILO's. Nonetheless, with some

exceptions, both databases identify very similar trends. In both databases

South European countries are amongst those with more policies in the area,

and on most countries with less policies implemented are also common in the

two cases.

To further illustrate those di�erences and similarities, �gure 3.2 presents

the distribution of the total number of policies in this area over time.

[Figure 3.2]

During the period in which the two data sets overlap, there is a very sim-
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ilar pattern in the evolution of the number of policies implemented targeting

dismissal procedures. The only signi�cant di�erenc is the fact that between

2010 and 2011 the LABREF identi�es a constant number of policies, whereas

the ILO inventory shows a decrease in that number. Nonetheless , the be-

havior of both series over the rest of the period remains however remarkably

similar.

The number of policies in the area increased remarkably in the after-

math of the �nancial crisis, if one focus its attention on the LABREF series.

This underlines that not only this became a hot topic of debate amongst

economists and politicians during the period, but it also made its way to

policy makers decisions at a remarkable pace: the number of average policies

per year went from an average of less than 8 between 2000 and 2007 to almost

15 between 2008 and 2013 according to the LABREF database.

Although these databases are source of invaluable data, they also have

some shortcomings that are important to acknowledge and discuss. The way

policies are coded in both databases implies that every policy is weighted

the same way, regardless of their magnitude. But no two policies are made

the same, so this coding can be seen as an over simpli�cation. However,

weighting such policies goes beyond the scope of this chapter. Moreover, ILO

(2005b) shows that the inventory's dismissal policies category captures to a

great degree the changes in the OECD EPL index dedicated to dismissals,

which weights changes in employment protection legislation concerning the

dismissal of worker both at the individual and collective level. This is a sign

that even without undertaking any weighting exercise, does a consistent job

in identifying signi�cant changes in the legislation framework of dismissal
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procedures.

Finally, to allow for the coding of the policy variable described later in

the chapter, there is a need for an indicator of the direction of the policy

in question. In the case of the ILO inventory, the concept of the "Main

Bene�ciary" is used. The chapter codes as policies facilitating dismissals

those that have employers as the main bene�ciary, whist policies that bene�t

�rst and foremost workers are considered as increasing workers' protection

against dismissal. In the case of the LABREF database, the concept of the

direction of policies is used. According to the database's user guide, in the

case of policies that concern job protection, coding the policies as "Increase"

implies that the measures increase "protection against job dismissals", among

other factors. So, what in the ILO inventory is de�ned as a policy that has

the employer as main bene�ciary, is classi�ed in the LABREF database as

a policy "decreasing" protection. Conversely, if a policy has workers as the

main bene�ciary, it increases protection.

In order to gauge how much the two databases diverge on this respect,

�gures 3.3 to 3.5 present the breakdown of policy measures in each database

according to their direction/bene�ciary4.

[Figure 3.3]

[ Figure 3.4]

4For simpli�cation purposes, measures that had no clear direction were omitted in both

graphs, as they concern a negligible share of the total policies in both cases.
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[Figure 3.5 ]

The two datasets identify a strong emphasis on policies aiming at making

dismissal procedures easier or less costly on the post �nancial crisis period.

Before the crisis, there was a greater share of policies concerning dismissals

aimed at increasing workers protection in that area. These results point to

a change in the dominant direction of dismissal policies in the aftermath of

the �nancial crisis to the bene�t of �rms/employers.

3.2.2 Unemployment �ows

The goal of this chapter requires not only data on policies that change dis-

missal procedures and/or costs but also variables that can translate their

impact in the labour market. Given the arguments for and against the facil-

itation of dismissal procedures, the most signi�cant impact should be felt in

job creation and job destruction levels. In this chapter, they are proxied for

with data for unemployment's out�ow and in�ow rates, respectively.

Unemployment in�ow and out�ow rates are �ow measures that describe

the dynamics in the labour market. The out�ow rate measures how quickly

an unemployed person �nds a job, whilst the in�ow rate measures the rate

at which an employed person enters the unemployment pool. These rates are

directly related to the probabilities that an employed person becomes unem-

ployed and an unemployed person becomes employed. While probabilities

denote the likelihood of transition occurring within a discrete time period,

in�ow and out�ow rates correspond to instantaneous rates of transition on a
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monthly basis. These rates are calculated on the basis of data on the labour

force, the unemployment rate and unemployment by duration. Various dura-

tions are used to calculate �ow rates, relying on the methodologies developed

by Shimer (2012) and Elsby et al. (2013)5.

To gain a broad picture of the cross country di�erences in these variables

within the sample, �gure 3.6 presents the distribution across states of both

rates' average between 2008 and 2013.

[Figure 3.6]

There is signi�cant variation across member states in term of their �ow

rates. There is also some evidence that the two �ows are positively correlated

to some extent. This could be the result of the two e�ects mentioned earlier:

more �exible labour market legislation can lead to more hirings as well as

more �rings, leading to the two rates to co-move to some extent. To further

investigate the di�erences and similarities between the two variables, �gure

3.7 plots the unweighted EU-27 average of each variable between 2000 and

2010.

[Figure 3.7 ]

The �gure shows a signi�cant increase in out�ow rates from unemploy-

ment after 2004. When the �nancial crisis hit European economies in 2008,

5A more detailed description of the methods use to calculate the data used in this

chapter can be consulted at http://kilm.ilo.org/2011/download/FlowsEN.pdf
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the two rates go in opposite directions: in�ow rates into unemployment spike,

and out�ow rates drop.

The drop in out�ow rates was due to less jobs being available in the

economy, but also to the increase in the pool of unemployed workers, which

increases the competition for each open vacancy, lowering the probability

each unemployed worker will �nd a job.

The increase in in�ow rates was also clearly associated with the lower

number of jobs across European labour markets, leading to large levels of job

destruction.

It is in order to understand the extent to which dismissal policies in�u-

enced these changes in unemployment �ows that the analysis of the next

section is undertaken.
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3.3 Methodology

In order to estimate the impact of the implementation of policies that change

dismissal procedures, the following empirical model is used:

UFRi,t = α + βDi,t + γXi,t + εi,t (3.1)

where the subscript i indicates the country and t represents the period.

UFRi,t represents the unemployment �ow rate (out�ow or in�ow), as calcu-

lated by the ILO, and Xi,t is a vector of control variables. εi,t represents the

error term.

Variable Di,t represents the policy variable. In all its variations, a higher

value of the variable indicates a higher number of policies implemented that

facilitated dismissal procedures for employers. The variable was coded in

three alternative ways, to ensure the robustness of the results was not de-

pendent to the way policies are (not) weighted in both databases.

In the �rst variation, the variable is coded as a dummy variable. For

each country, Di,t assumes the value of 0 from the beginning of the sample

until the period in which a policy that facilitates dismissals is implemented.

The variable value switches to one in the period when the �rst policy is

implemented and remains with that value until the end of the sample6.

The second variation of variable is cumulative, in the sense that the vari-

able assumes value 1 when the �rst policy is implemented, 2 after a second

measure is implemented, and so on.

6Unless the policy is temporary, in which case the dummy reverts to 0 when the policy

is terminated .
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In the third alternative the cumulative D variable was further enhanced

by including dismissal policy measures that increased workers' protection and

assigning a negative (�1) weight to them7.

The empirical framework described above can, given the structure of the

data set, create econometric problems that need to be taken into account

when deciding the type of estimation method to implement, in order to ensure

that the estimations lead to e�cient, unbiased results.

The �rst issue has to do with reverse causality. It is plausible to hypoth-

esize that not only can policies lead to changes in unemployment �ows, but

that also policy makers might react to unemployment �ows. This chapter

assumes that in the case of in�ow rates into unemployment, if there is such

a reverse e�ect, it is negative: when there are larger in�ows of workers into

unemployment, policy makers are less likely to implement policies that can

increase those rates even further. More simply, it is assumed that govern-

ments are less likely to implement policies that make dismissals easier when

�rms are �ring workers at a faster pace. Under this assumption, if there is a

reverse causality problem in this context, it will imply that the coe�cient of

the policy measure variable is actually underestimated, and the results can

thus be interpreted in the limit as a lower bound for the actual impact of

policies facilitating dismissal in in�ow rates into unemployment. The same

assumption is made regarding out�ow rates from unemployment: the faster

7The results in most cases are not signi�cantly changed by using this alternative, par-

ticular in the section using ILO/quarterly data, as most policies in the ILO inventory

bene�t employers. Hence, results using this third speci�cation are omitted from the tables

in the main text of the chapter. Appendix A presents the results of some of the regressions

applying this de�nition of the D variable.
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workers are exiting unemployment, the less likely governments are of imple-

menting policies that have as main bene�t increasing those very same rates.

In the context of this database, there are also issues that can rise if

the variables in the model are not stationary. The null hypothesis that the

unemployment �ow rates have a unit root was rejected after applying a Fisher

test using an augmented Dickey-Fuller8.

An issue that can arise from applying a standard ordinary least square

(OLS) to panel data is that the estimations will be biased if unobserved

individual e�ects are statistically signi�cant. Given the heterogeneity of the

labour markets of the countries across the sample - evidenced for instance in

�gure 3.6 - this issue is likely to be present in the context of this analysis.

One possible alternative method that overcomes the shortcomings of OLS

in this context is to use a �xed-e�ects model. Fixed e�ects methods assume

a correlation between the error term and the regressor. This is an intuitively

compelling option in this analysis, since each country has its own historical.,

social, economical and institutional background, which are likely to have

permanent and signi�cant in�uence on its policy making decisions and its

labour market performance.

The problem of unobserved heterogeneity could also be overcome by using

a random e�ects model. In that case, the model assumes the existence of a

country speci�c e�ect that is not correlated with the regressores or the error

term.
8The advantage of this test, when compared with alternative unit root tests for panel

data frameworks, is that it can be performed in an unbalanced panel, whereas most of the

others cannot (Maddala and Wu, 1999)
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To assess which method is more adequate to this chapter's analysis, an

Hausman speci�cation test was performed in order to test the validity of the

additional orthogonality conditions imposed by the random e�ects model. If

they were valid, it means that the regressors are uncorrelated with the error

term, and therefore the �xed e�ects model is consistent but ine�cient. In

that case, the random e�ects model should the preferred approach as it would

be both consistent and e�cient. However, if the test shows a correlation

between the error term and the regressor, the random e�ects estimator would

not be consistent, whereas the �xed-e�ects would be both consistent and

e�cient. The test performed rejected the null hypothesis that the error term

is not correlated with the error term, and hence the �xed-e�ects is used as the

preferred/benchmark approach throughout the rest of this chapter's analysis.

To ensure the results from the Hausman test were robust, the Breusch

and Pagan Lagrangian multiplier test was applied. The null hypothesis in

this particular test is that the variance across countries is zero. Again the

results support the use of the �xed e�ects model in detriment of the random

e�ects model.

Another way to overcome unobserved heterogeneity in the sample would

be to use a �rst-di�erences approach. In the context of this database the use

a �rst-di�erence method would lead to signi�cant problems due to the low

variability of the dismissal policy variable, particularly when it is coded as a

dummy variable.

One could try to use a e general method of moments (GMM) to overcome

problems that methods such as the �xed-e�ects or the �rst-di�erences model

might present. However, the system GMM model is better suited to data
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sets with a large number of individuals and a small number of periods, which

is not the case of this sample. In this case, using a GMM approach would

have led to a signi�cant loss of degrees of freedom, given the size of the

sample. Therefore the decision was made to keep the �xed-e�ect method as

the benchmark estimation method.

Applying an instrumental approach could be yet another alternative to

overcome unobserved heterogeneity issues in a panel data setting. Finding

an appropriate instrument however is seldom easy or straightforward. In

this case, the composition of the parliament could be seen as a potential

instrument for the number of policy measures. The reasoning behind such

instrument would be that, on average, parliaments with a greater share of

�left wing� seats would be more reluctant to pass legislation that facilitates

dismissal procedures. Hence, the coding of such instrument would associate

the number of policies in this area with the number of seats in the parliament

held by political parties on the right side of the political spectrum. Such an

approach would imply the collection of data that goes beyond the scope of

this chapter and will also be open to signi�cant criticism, particularly when

it comes to the categorization of parties using the left/right dichotomy.

Taking in to account the arguments above, this chapter opts to use a

�xed-e�ects method to estimate the impact of dismissal related policies in

unemployment �ows. Even though that this method is not without short-

comings, they are considered to be smaller than those associated with other

alternative estimation strategy. The negative bias of the �xed-e�ects model

for instance is larger when there is a small number of periods and a large

number of individuals in the sample. This implies that it would not be as se-
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vere in these estimations as it would be in other data frameworks. Therefore,

as long as the results supported it, the �xed- and random-e�ects estimation

methods are used as the main econometric framework throughout the anal-

ysis.

3.4 Results

The section dedicated to the presentation and interpretation of the results

in this chapter is composed of two parts.

The �rst uses data from the ILO inventory and quarterly unemployment

�ow rates to assess the impact of dismissal policies in the aftermath of the

�nancial crisis.

The second part of the analysis uses policy data from the LABREF

database and yearly �ow rates between 2000 and 2013. This section has

a twofold contribution: in one hand, it acts as a robustness check for the re-

sults of the �rst part of the section; and on the other hand allows to compare

the pre and post crisis periods by breaking down the sample between two

separate periods: 2000-07 and 2008-13.

All tables in the section include three columns. Column (A) includes the

coe�cients when the dismissal policy variable is coded as a dummy variable.

Column (B) presents the results when the coding of the policy variable is

cumulative. The third column (C) presents the results using a one lagged

version of all independent variables to allow for the possibility of implementa-

tion lags regarding the policy variable, or for the feedback from these policies
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to unemployment �ows to take one period to take place.

All coe�cients are estimated through a �xed-e�ects model.

3.4.1 Quarterly data: 2008-2013

By facilitating dismissal procedures and/or making them less costly, the poli-

cies included in the dataset can lead to higher in�ows into unemployment,

as employers' �nd it easier to terminate employment contracts. The table

below presents the coe�cients that estimate the impact of these policies on

in�ow rates into unemployment.

[Table 3.1]

The policy variable's coe�cient is both positive and statistically signi�-

cant in two of the three speci�cations presented9. This result suggests that

policies that made the dismissal of employees easier or less costly lead to a

statistically signi�cant increase in in�ow rates into unemployment.

In what concerns the control variables the coe�cients are within what

could be expected. Higher GDP growth leads to lower in�ow rates into un-

employment. The size of imports also seems to be connected to lower in�ow

rates. This can be a result of a greater share of the adjustment on labour

demand after consumption/demand shocks hit the economy being made by

foreign �rms. Following this reasoning, higher (relative) import levels lead

9The third alternative of the policy variable also presented a positive a statistically

signi�cant coe�cient under this speci�cation.
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to both lower in�ow rates into unemployment but also lower out�ow rates of

unemployment. Table 3.2's results support this hypothesis. Both the share

of exports and government consumption lead to higher in�ow rates. On the

export side, this can mean that the turbulence on the main trading partners

lead to countries with more open economies to feel to a harsher degree the

e�ects of the crisis, leading to higher job destruction. Government's con-

sumption impact is not clear to explain. One possibility is that countries

that had bigger public sectors - namely southern European countries - ob-

served higher in�ow rates into unemployment. In this case, this variable in

particular would be capturing part of the country speci�c e�ect10.

The results above suggest that the negative e�ects associated with policies

concerning dismissals' legal framework were present to some extent during the

period in these countries. The analysis now shifts its focus to the potential

positive e�ects associated to these policies Table 3.2 presents the estimated

coe�cients for the impact of the policy variable on the out�ow rates from

unemployment.

[Table 3.2]

The results point to the absence of the positive e�ects associated with the

policies under study. Moreover, whenever the relationship between policies

that changed the legal framework of the dismissal of workers to the bene�t of

employers and out�ow rates of unemployment was statistically signi�cant, it

was actually negative. Whereas the absence of the e�ect can be thought of as

10None of the results changes signi�cantly if this variable is dropped from the analysis.
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a lack of reaction from employers due to the negative economic context, and

the skepticism of a recovery that has been tepid at best, an actual negative

e�ect can be harder to understand. Perhaps it can be that observing a trend

towards the reduction of dismissal costs and facilitating of the respective

procedures, employers feel that these are not one shot policies, but part of

a greater trend. In that case, they would be expect such costs to decrease

further in the future, and then might keep the dismissal of workers to a

near future where they feel they would be less costly. This is however just a

tentative explanation for such result.

This section concludes that there is evidence that the negative e�ects as-

sociated with policies that facilitate dismissals were present in the aftermath

of the crisis, across EU member states' labour markets, while the positive

e�ects usually associated with this type of policies were absent.

3.4.2 Annual data: 2000 - 2013

This section makes use of the LABREF database to extend the analysis

to a longer time series, from 2000 and 2013. The analysis works also as a

robustness check for the previous section. The main drawback of using this

database is that data regarding the date of policy implementation is available

only on a yearly basis. Hence the analysis below focus on yearly �ow rates

out of and into unemployment.

The �rst part of the analysis focus on presenting and interpreting the

results regarding the full sample, in a similar fashion to what is done in the

previous section. In the second stage of the analysis, the sample is broken

down into a pre and a post �nancial crisis period. This is done to study
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whether the e�ects of dismissal policies changed to some extent after the

�nancial crisis hit European labour markets.

Table 3.3 presents the estimations for the impact of labour market policies

targeting dismissal procedures on yearly in�ow rates into unemployment

[Table 3.3]

The results are very much aligned with the results of the previous sec-

tion, with policies that facilitate dismissal procedures or lower dismissal costs

leading to higher in�ow rates into unemployment. All other coe�cients have

also the same sign as in the table 3.1, and they are again all statistically

signi�cant. Although not surprising, since a signi�cant share of policies are

common to both databases, the fact the results are robust to an extension

of the period for additional eight years, and to the use of yearly �ow rates

underlines the robustness of the results of the previous section.

The next table focus on the impact of dismissal policies on out�ow rates

from unemployment for the same period as table 3.3.

[Table 3.4]

The results again fail to identify a clear positive e�ect from policies facil-

itating dismissals on job creation - only under one speci�cation is this e�ect

observed, whilst in the two others the inverse e�ect is observed. The results

converge to those presented in table 3.2. The reason behind the absence of

such e�ect can be that this is a channel that works mainly through the ex-
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pectations of employers: expecting less costs in the eventuality of a need for

the worker's dismissal, �rms will be more likely (or less reluctant at least)

to hire new employees. Give the unprecedented severity of the �nancial cri-

sis repercussions in the labour market and the sluggish recovery observed in

most countries, it is possible that employers' expectations were presenting in

the aftermath of the crisis a higher degree of upward rigidity than normal.

To test the hypothesis discussed above, the next four tables are dedicated

to breaking the sample in two periods: 2000-2007 and 2008-13. This exercise

will try to shed some light on the validity of the hypothesis above that the

absence of a positive e�ect from this policies can be speci�c to the post-crisis

years. If it is valid, there will be observed a signi�cant (positive) e�ect of

these policies on out�ow rates out of unemployment on the 2000-2007 period.

Note however that the results below should be taken with an extra degree

of caution, as the breaking down of the sample reduces the observations

signi�cantly when compared to all the analysis undertaken up to this point.

Tables 3.5 and 3.6 present the estimations for the pre and post crisis

period when it comes to the out�ow rates out of unemployment.

[Insert Table 3.5 here]

[Insert Table 3.6 here]

While the results for the post crisis case are inconclusive (as the coe�cient

has di�erent signs depending on the speci�cation of the policy variable), the

coe�cient of the policy variable in the pre-crisis period is always statistically
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signi�cant and positive. These results suggest that the hypothesis that the

lack of a positive e�ect of these policies was speci�c to the most crisis period

is indeed valid. This steams from the fact that this e�ect works mainly

through employers expectations, which might be dominated by the gloomy

economic prospects of the slow recovery registered in most countries in the

sample.

Tables 3.7 and 3.8 present the estimations for the 2000-07 and 2008-13

period respectively, when it comes to in�ow rates into unemployment.

[Table 3.7 here]

[Table 3.8 here]

There is no clear/statistically signi�cant e�ect of dismissal policies on

unemployment in�ow rates in the two periods presented between the two

tables. This can be due to the lack of observations in each case. In the

limit, given the higher frequency of the data presented in the �rst part of

this section, one should take those results into stronger considerations than

these, as they are based on a signi�cantly higher number of observations,

while keeping the same methodology.

It is important to note that breaking down the sample in two is not the

only way to compare pre and post crisis e�ects. An alternative method would

be to create a �crisis dummy variable�, and then create an interaction variable

between this new dummy variable and the policy variable. The results with

this alternative method did not depart signi�cantly from the results presented
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in this section: the interaction term shows an increase of the impact of the

dismissal policy variable in unemployment in�ow rates after the crisis, and a

decrease of the impact of these policies on unemployment out�ow rates after

the crisis.

Overall, the results of this chapters suggest that the impact of policies

that reduce workers' protection against dismissals changed signi�cantly after

the �nancial crisis. While before the crisis the positive e�ect of these policies

on job creation was the only e�ect that was consistently statistically signif-

icant across di�erent speci�cations, after the crisis the inverse is observed,

with only the negative e�ect on job destruction being identi�ed as being

statistically signi�cant.

The result that the positive e�ects of lowering EPL are only felt in good

times mimics those of Bouis et al (2012) which �nds that labour market

reforms such as those a�ecting job protection or unemployment bene�ts have

their positive e�ects felt quicker in good times than in recessions, involving

in some cases short-term losses in severely depressed economies, which is

clearly the case pointed by this chapter's results in the context of the EU

labour markets after the crisis.

These results have important policy implications, as they suggest that

dismissal related policies' impact in the labour market varies to an extent

along the business cycle. Failing to take this into account can lead policy

makers to implement policies that aim at improving labour market condi-

tions but end up causing more harm than actually improving labour market

dynamics. Future research should look at extending this analysis to other

countries and periods, to improve our knowledge of whether these results are
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consistent across any country/business cycle, or if they are speci�c to Europe

and the economic scenario experienced before and after the 2007-08 �nancial

crisis.

3.5 Conclusions

This chapter has been dedicated to the study of the impact of policies that

change the legal framework of workers' dismissal procedures on unemploy-

ment �ows.

By using data for European Union member states, at di�erent periods

and frequencies, the chapter shows that policies that made the dismissal of

employees easier or less costly lead to a statistically signi�cant increase in

job destruction in the aftermath of the �nancial crisis. This result is robust

to a variety of changes in the model's speci�cation, from data source and

frequency to the period of analysis or the approach taken to the coding of

policy variables. On the other hand, the evidence from this chapter points

to a non positive and/or signi�cant impact of these policies on out�ow rates

form unemployment (i.e job creation) during that period.

When focusing on the pre-crisis period however, the evidence points to the

fact that the positive e�ect associated with policies that facilitate dismissals

were muted after the crisis, but were presented before it. This implies that

the lack of a positive e�ect of these policies after 2008 is more likely a crisis

speci�c feature, and whenever the economy and the labour market recover

to their pre-crisis employment paths, such policies should have the desired

positive e�ects once again.
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This chapter improves our knowledge of the way policies that change

dismissal rules interact with labour market �ows during the business cycle. It

provides evidence that reducing workers' protection against job dismissal has

predominantly negative consequences during recessions, whilst the positive

e�ects on job creation seem to dominate during booms.

To conclude, this chapter has deepened our knowledge of the way the legal

framework that governs the procedures of the dismissal of workers can impact

unemployment �ows, when changed. By using one novel policy database,

and an existing one, the chapter shows that policies that facilitated dismissal

procedures have lead to an increase in job destruction in the years that

followed the �nancial crisis. On the other hand, the positive e�ects in terms

of hirings associated with such policies seemed to have been absent in the

European Union countries during the same period .

These results stress the dangers of the reducing workers' rights and pro-

tection when labour markets are sluggish, and underline the necessity of a

deeper knowledge of the way employment protection legislation changes inter-

act with labour market �ows, in order to enable policy makers to anticipate

with greater precision the impacts of policies aimed at changing the legislative

framework of employment relationships on employment and unemployment

levels.
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Appendix A: Sensitivity analysis

Given the number of results presented in the chapter, and the signi�cant

number of alternative speci�cations of all regressions ran to test the results

robustness, present all the details on every single one of them was not feasi-

ble.11

To make the presentation of this sensitivity analysis clearer, the main

robustness checks are summarized in table 3.9. The table indicates the sign

and level of signi�cance of the policy variable for every table, using each

alternative speci�cation. The benchmark results in the �rst two columns are

retrieved from the �rst line of column B of tables 3.1 to 3.8.

[Table 3.9]

Speci�cation (I) row presents the results of using the third alternative

de�nition of the policy variable mentioned during the analysis. There are no

signi�cant departures from the main results, with the only times the coe�-

cient change signs being in cases where they are not statistically signi�cant.

The results of the benchmark analysis when controlling only for GDP

growth are displayed in the columns concerning variation (II). Again the

results are very much in line with those of the results section of the chapter.

Using Employment as an alternative measure of macro economic perfor-

mance instead of GDP growth seems to reduce the overall level of signi�cance

of coe�cients as it can be seen by the last two columns (III). However these

11Any particular set of results mentioned from this point onwards are available upon

request.
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results should be taken with caution because of the way the �ow rates are

calculated.

Finally, a set of other tests were performed on the quarterly data speci�ca-

tion to additional test the robustness of the results. Adding labour force par-

ticipation, the share of each sector in employment or unemployment growth

as the macro variable substituting GDP growth all produce very similar re-

sults to the results presented throughout the chapter.

The results presented in table 3.9 underline the robustness of the results

presented in chapter 3, increasing the con�dence in its results, as they are

robust to changes in the sets of control variables or on the codi�cation of

the policy variable, not to mention to the usage of di�erent sources of policy

data and data frequency, as it was already shown in the main body of the

chapter.
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Tables and Figures

Table 3.1: Policies' impact on unemployment in�ow rates (2008-13 Quarterly data)

Column A Column B Column C

Policy Variable 0.00068 ** 0.00026 * 0.00019

( 0.00030) (0.00016) (0.00017)

GDP Growth -0.00021 *** -0.00020 *** -0.00029 ***

(0.00006) (0.00006) 0.00006)

Exports (% of GDP) 0.00015 *** 0.00015 *** (0.00010 ***

(0.00003) (0.00003) (0.00003)

Imports (% of GDP) -0.00018 *** -0.00018 *** -0.00013 ***

(0.00003) (0.00003) (0.00003)

Government Consumption (% of GDP) 0.00041 *** 0.00043 *** 0.00031 ***

(0.00009) (0.00009) (0.00010)

Constant 0.00233 0.00187 0.00455 *

(0.00253) (0.00252) (0.00262)

Number of observations 455 455 455

R-squared 0.09 0.09 0.07

*,**, *** Indicate coe�cient is statistically signi�cant at a 10%, 5% and 1% level respectively.
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Table 3.2: Dismissal policies' impact on unemployment out�ow rates, 2008-13, quarterly data

Column A Column B Column C

Policy Variable -0.007 -0.008 ** -0.008 **

(0.006) (0.003) (0.003)

GDP Growth 0.003 ** 0.003 ** 0.004 ***

(0.001) (0.001) (0.001)

Exports (% of GDP) -0.002 *** -0.002 *** -0.001 *

(0.001) (0.001) (0.001)

Imports (% of GDP) 0.003 *** 0.002 *** 0.001 **

(0.001) (0.001) (0.001)

Government Consumption (% of GDP) -0.008 *** -0.008 *** -0.007 ***

(0.002) (0.002) (0.002)

Constant 0.265 *** 0.263 *** 0.224 ***

(0.049) (0.048) (0.053)

Number of observations 455 455 424

R-squared 0.21 0.2 0.2

*,**, *** Indicate coe�cient is statistically signi�cant at a 10%, 5% and 1% level respectively.
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Table 3.3: Dismissal policies' impact on unemployment in�ow rates, 2000-2013 annual data

Column A Column B Column C

Policy Variable 0.00108 *** 0.00043 *** 0.00060 ***

(0.00040) (0.00011) (0.00014 )

GDP Growth -0.00013 *** -0.00013 *** -0.00002

(0.00004) (0.00004) (0.00004)

Exports (% of GDP) 0.00013 *** 0.00010 ** 0.00001

(0.00004) (0.00005) (0.00005)

Imports (% of GDP) -0.00018 *** -0.00015 *** -0.00004

(0.00005) (0.00005) (0.00006)

Government Consumption (% of GDP) 0.00042 *** 0.00040 *** 0.00039 ***

(0.00011) (0.00011) (0.00012)

Constant 0.00129 0.00140 0.00081

(0.00260) (0.00254) (0.00280)

Number of observations 271 271 260

R-squared 0.03 0.05 0.06

*,**, *** Indicate coe�cient is statistically signi�cant at a 10%, 5% and 1% level respectively.
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Table 3.4: Dismissal policies' impact on unemployment out�ow rates, 2000-2013 annual data

Column A Column B Column C

Policy Variable 0.0095 *** -0.0024 *** -0.0025 ***

(0.0027) (0.0007) (0.0009)

GDP Growth 0.0005 0.0001 0.0008 ***

(0.0003 ) (0.0003) (0.0003)

Exports (% of GDP) -0.0023 *** -0.0016 *** -0.0004

(0.0003) (0.0003) (0.0003)

Imports (% of GDP) 0.0026 *** 0.0023 *** 0.0006

(0.0003) (0.0004) (0.0004)

Government Consumption (% of GDP) -0.0041 *** -0.0037 *** -0.0029 ***

(0.0008) (0.0008) (0.0008)

Constant 0.1359 *** 0.1159 *** 0.1217 ***

(0.0177) (0.0176) (0.0192)

Number of observations 272 272 261

R-squared 0.14 0.23 0.13

*,**, *** Indicate coe�cient is statistically signi�cant at a 10%, 5% and 1% level respectively.
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Table 3.5: Dismissal policies' impact on unemployment out�ow rates, 2000-2007 annual data

Column A Column B Column C

Policy Variable 0.0131 *** 0.0092 *** 0.0071 **

(0.0038) (0.0028) (0.0030)

GDP Growth 0.0007 0.0007 -0.0001

(0.0008) (0.0008) * (0.0010)

Exports (% of GDP) -0.0010 * -0.0011 -0.0001

(0.0005) (0.0005) (0.0007)

Imports (% of GDP) 0.0019 *** 0.0019 *** 0.0013 **

(0.0005) (0.0005) (0.0006)

Government Consumption (% of GDP) 0.0012 0.0009 -0.0007

(0.0013) (0.0013) (0.0016

Constant 0.0004 0.0063 0.0277

(0.0323) (0.0329) (0.0375)

Number of observations 137 137 125

R-squared 0.09 0.07 0.09

*,**, *** Indicate coe�cient is statistically signi�cant at a 10%, 5% and 1% level respectively.
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Table 3.6: Dismissal policies' impact on unemployment out�ow rates, 2008-2013 annual data

Column A Column B Column C

Policy Variable 0.0149 *** -0.0033 *** -0.0015

(0.0050) (0.0009) (0.0011)

GDP Growth 0.0002 0.0001 0.0009 **

(0.0004) (0.0004) (0.0003)

Exports (% of GDP) -0.0027 *** -0.0016 ** 0.0008 **

(0.0004) (0.0004) (0.0004)

Imports (% of GDP) 0.0025 *** 0.0018 *** -0.0011 **

(0.0004) (0.0005) (0.0004)

Government Consumption (% of GDP) -0.0045 *** -0.0052 *** 0.00002

(0.0013) (0.0013) (0.0013)

Constant 0.1650 *** 0.1718 *** 0.0885 **

(0.0335) (0.0330) (0.0341)

Number of observations 135 135 116

R-squared 0.08 0.16 0.34

*,**, *** Indicate coe�cient is statistically signi�cant at a 10%, 5% and 1% level respectively.
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Table 3.7: Dismissal policies' impact on unemployment in�ow rates, 2000-2007 annual data

Column A Column B Column C

Policy Variable 0.0004 -0.0001 -0.00099 **

(0.0005) *** (0.0004) (0.00043)

GDP Growth -0.0004 -0.0004 *** -0.00023

(0.0001) (0.0001) (0.00014)

Exports (% of GDP) 0.0001 0.0001 0.000001

(0.0001) ** (0.0001) (0.00009)

Imports (% of GDP) -0.0001 -0.0001 * -0.00006

(0.0001) *** (0.0001) (0.00009)

Government Consumption (% of GDP) 0.0006 0.0006 *** 0.00050 **

(0.0002) (0.0002) (0.00022)

Constant -0.0006 -0.0012 0.00129

(0.0045) (0.0046) (0.00526)

Number of observations 136 136 124

R-squared 0.003 0.001 0.05

*,**, *** Indicate coe�cient is statistically signi�cant at a 10%, 5% and 1% level respectively.
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Table 3.8: Dismissal policies' impact on unemployment in�ow rates, 2008-2013 annual data

Column A Column B Column C

Policy Variable 0.00022 -0.000004 0.00029

(0.00084) (0.000159) (0.00020)

GDP Growth -0.00025 *** -0.000251 *** 0.00014 **

(0.00006) (0.000060) (0.00006)

Exports (% of GDP) 0.00006 0.000066 -0.00003

(0.00006) (0.000066) (0.00007)

Imports (% of GDP) 0.00001 0.000005 0.00000

(0.00007) (0.000077) (0.00008)

Government Consumption (% of GDP) -0.00017 -0.000167 0.00047 **

(0.00021) (0.000216) (0.00023)

Constant 0.00784 0.007808 -0.00026

(0.00557) (0.005594) (0.00617)

Number of observations 135 135 116

R-squared 0.07 0.08 0.05

*,**, *** Indicate coe�cient is statistically signi�cant at a 10%, 5% and 1% level respectively.
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Figure 3.3: Policy direction: LABREF (2000-2007)
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Figure 3.4: Policy direction: LABREF (2008-2013)
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Figure 3.5: Policy direction: ILO Inventory (2008-2013)
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Figure 3.6: Unemployment �ow rates' cross country distribution
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