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Abstract 
Starting at the labor market under bad economic circumstances may cause difficulties when 

looking for the right job. Do these negative effects persist in the long run? This study 

researches the long-term effects on wage of graduating in a recession in the Netherlands. A 

mincer model is used to analyze data from the labor supply panel. The results show an initial 

negative effect on wage of graduating in a recession. The long-term effect depends on the 

definition of a recession and is not present in every scenario.  
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Introduction 

 

In 2008 the biggest recession since World War II started.
1
 Companies went bankrupt, 

employees were laid off and the prices of shares dropped to a minimum.  Every company, big 

or small, had a hard time continuing their business. In order to make sure income and 

expenses maintained at least break-even, difficult decisions had to be made. To reduce the 

expenses, many employees were fired. Furthermore, fewer new employees were hired. As a 

result, the unemployment rate went up ever since  the crisis began.
2
  

 

Due to the lack of job openings it is hard for graduates to find a job, or at least a suitable one. 

This is a clear short-term consequence of the economic meltdown. But what happens in the 

long run with these graduates? Are they still affected by the crisis, even after 10 years of work 

experience? Or do they move up when the economy recovers and will they earn as much as 

they would have, if they graduated in a good economic environment? In other words: What 

are the long-term effects on wage of graduating in a recession in the Netherlands? 

 

In order to research this question the labor supply panel is used. This dataset contains 

information about the Dutch labor force. For this research question the years of experience, 

gender, country of birth, working sector and education level are of interest. Furthermore the 

unemployment rate is used to define a recession.  

 Three models are created to analyze the long term effects of graduating in a recession. 

The first model will measure the initial effect on wage, the second and third will analyze the 

effect over a longer period. After running a linear regression, the results can be analyzed. 

 

In this research an initial negative effect of graduating in a recession is found. However, the 

effect is not persistent in all analyzed situations.  

  

                                                 
1
 http://www.huffingtonpost.com/2011/08/09/ecb-head-jean-claude-tric_n_921884.html  

2
 http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=82309NED&D1=19-

20&D2=a&D3=0&D4=0&D5=4%2c9%2c14%2c19%2c24%2c29%2c34%2c39%2c44%2c49%2c54%2cl&VW=T  

http://www.huffingtonpost.com/2011/08/09/ecb-head-jean-claude-tric_n_921884.html
http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=82309NED&D1=19-20&D2=a&D3=0&D4=0&D5=4%2c9%2c14%2c19%2c24%2c29%2c34%2c39%2c44%2c49%2c54%2cl&VW=T
http://statline.cbs.nl/Statweb/publication/?DM=SLNL&PA=82309NED&D1=19-20&D2=a&D3=0&D4=0&D5=4%2c9%2c14%2c19%2c24%2c29%2c34%2c39%2c44%2c49%2c54%2cl&VW=T
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Literature review 

Maybe it is due to the recent economic meltdown that the interest in the effects of graduating 

during a recession on a workers career has grown. The short-term effects seem to be quite 

clear. It is not hard to imagine that a graduate has difficulties finding a suiting job in bad 

economic times, if he even finds a job. Research confirms these effects and finds that a 

recession has influence on the quality of matches between graduates and employers (Bowlus, 

1995). In her study Bowlus measures the match quality with job tenure. Her theory is that 

good matches will last, so a short tenure indicates a bad match. Studying the National 

Longitudinal Survey of Youth she finds that in a recession, defined as an increase in the 

unemployment rate, job tenures decline. When controlling for wage the found effect declines, 

but she finds that the labor market adjusts to the economic conditions by lowering the starting 

wages. However, the long-term effects have caught the attention of researchers and a growing 

literature exists of the persistent consequences of graduating in a recession.  

  Kahn (2010) explores the effect of graduating from college in bad economic times for 

white males in the United States of America. She finds an initial decrease in wage of 6 to 7% 

for a 1% increase in the unemployment rate. These negative wage effects are persistent and 

last up to 20 years after entering the labor market. According to her research the wage loss is 

still 2,5% after 15 years. Although less substantial, Oreopoulos et al. (2012) also find negative 

long-term career effects among male college graduates in Canada. Compared to Kahn, the 

initial wage loss found is higher, namely 9%. This effect, however, is not as persistent as 

described above and fades after 10 years. The effects are larger for individuals without any 

working experience and for graduates from majors that have a negative career prospective. 

Beside wages Oreopoulos et al. also look at firm quality, where a firm with a large amount of 

employees and high average earnings is a high quality firm. They find that workers that 

graduate in a recession have a hard time finding a job at good employers.  

 Research on the long-term consequences of economic conditions at labor market entry 

does not only focus on North-America, but is also conducted on the European labor market. 

Based on an analysis of Norwegian data, Raaum and Røed (2006) find that the unemployment 

rate is higher for adults that have dealt with unemployment during their younger years. 

Stevens (2007) studies the effects for West-Germany and finds a small, but persistent negative 

effect on earnings. Remarkable is the fact that Stevens finds an increase in the effects over 

time, in contrary to other studies where the effect of entering the labor market in bad 

economic conditions is declining after several years.  
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Unemployment rates and income are not the only factors that are reviewed when 

looking at the long-term career effects. Liu et al. (2012) focus on skill mismatches between 

employers and graduates. They define a skill mismatch as a discrepancy between the field of 

study of the graduate and the industry where the job is found. Analyzing Norwegian data they 

find that the probability of a skill mismatch rises with 30% during a recession. The effects of 

the skill mismatch on a workers career decrease, but remain persistent over time.  

The mentioned studies all find persistent negative effects of bad economic conditions 

when entering the labor market. However, Gaini et al. (2012) find opposing results when 

studying the French labor market. After analyzing French Labour Force Surveys they find no 

negative long-term effects of graduating in a recession. Gaini et al. tested for unemployment 

rates, wage, the hours worked and the proportion of managers and concluded that the negative 

short-term effects of a recession are quickly overcome by the graduates.   

Thus the results might differ per country, which is also addressed by some researchers. 

Genda et al. (2010) conduct research for the USA and Japan and find differences between 

these countries. A persistent negative effect on wages and employment is found for Japanese 

men, while the effect for American employees appears to be temporary. Genda et al. focus on 

less-educated men, which explains the difference in the results found compared to Kahn, who 

focused on workers graduated from college. Genda et al. assign the difference between 

Japanese and American workers to two characteristics of the Japanese labor market. Firstly it 

is prohibited in Japan to lay off adult employees and secondly Japan has a high-school based 

hiring system, which can be problematic for graduates who encounter unemployment directly 

after finishing school. These papers show that it might be relevant to look at the structure of 

the labor market and the education system, when analyzing the long-term effects of 

graduating in a recession.  

Most of the papers covered look at the effects of entry labor market conditions on men 

or do not make any distinction between men and women. Liu and Chen (2014) did distinguish 

female and male workers and found different results for both demographic groups. The 

persistent negative effect on female employees appears to be more substantial than on male 

workers. Liu and Chen give the gender discrimination at the Asian labor market as 

explanation. Kondo (2007) also compared the long-term effects on male and female workers. 

She found, in contradiction to the results of Liu and Chen, a weaker effect on women. Kondo 

thinks that due to the lower participation rate of women at the labor market, the negative 

effects are not as strong as on men. Apart from gender differences, Kondo also explores the 

effects on diverse racial groups. She compares African American employees with Caucasian 
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workers. Based on this examination she concludes that the initial effects are more substantial 

for African Americans, but the negative effects turn out to be more persistent for white 

employees. Kondo argues that the skill level might play an important role in these results. 

Caucasian employees from the dataset will generally be higher skilled, where African 

American employees are on average less skilled. If you take that into account, racial 

differences might not be the explaining factor. Nevertheless does Kondo give racial 

discrimination as a possible driving factor behind the differences between the effects on both 

groups.  

Beside the geographical labor market, gender and race, we have seen that skill level is 

possibly relevant for the long-term effects on graduating in a recession. Brunner and Kuhn 

(2010) for example, focus on medium- and low-skilled workers. Studying the Austrian labor 

market they find a persistent negative effect on careers. They find an 6,5% decrease in income 

for every 1% increase in the unemployment rate. This effect appears to be stronger for so-

called blue collar workers in comparison to white collar workers.  A possible explanation for 

this phenomenon is that white-collar workers have the opportunity to extend their graduation 

to avoid bad entry conditions. However, this has not been researched by Brunner and Kuhn. 

Persistent negative effects have recently been discovered for Belgium as well by Cockx and 

Ghirelli (2015). They distinguish high- and low-skilled workers and connect that to the 

difference in the rigidity of the labor market for both groups. They analyze both wages and 

hours worked per year. For the lower educated employees, the poor economic entry 

conditions mainly effect the amount of hours worked per year. Graduating in  a recession as a 

high educated worker affects the wage, instead of the employment. Both effects have negative 

consequences for the earnings of employees in Belgium, but in a different way. The earlier 

mentioned study of Genda et al. (2010) also focused on low-skilled workers and found 

different outcomes for the USA than Kahn who studied high educated graduates. The level of 

education thus has influence on the long-term consequences of poor entry conditions. 

Lastly the field of study of the graduate may have impact on the consequences of the 

recession. Oyer (2006) for example focuses on the long-term effects for academic economists 

specifically. He finds that a high ranking of the initial institute where the economist works 

will result in a higher ranking of later employers in their career. This high placement has 

consequences for the productivity, for example the amount of publications, of the economist 

as well. He also conducts research on the careers of MBAs and finds that the initial job has 

significant influence on a workers lifetime earnings (Oyer, The Making of an Investment 

Banker: Stock Market Shocks, Career Choice, and Lifetime Income, 2008). To see if the field 
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of study matters for the impact of a recession, Altonji et al. (2014) distinguish different 

college majors when researching the effects of graduating in a recession. The results show a 

larger negative effect for lower-earning major relative to an average major. On the other hand 

are graduates from a high-earning major less effected by economic depressions. To explain 

these differences Altonji et al. look at the quality of the initial job match and at the differences 

between the reaction of the labor demand to business cycles.  

Mechanisms 
Although most of the studies find lasting negative career effects of graduating in a recession, 

the authors are not consentient about the mechanisms behind these effects. Some economic 

theories argue that graduates should be able to overcome an adverse economic shock. Gaini et 

al. (2012) do not find persistent negative effects and explain this partly with a signaling 

theory. If a worker faces unemployment during poor economic conditions, then employers 

will evaluate that less as negativity than unemployment during an economic boom. This will 

help employees that graduate during a recession in the hiring process, to overcome the ‘gap’ 

at their resume. The results of the research conducted by Biewen and Steffes (2010) confirm 

this theory. By calculating the chance on unemployment when taking the economic situation 

in the previous period into account, they find a stigma effect. A worker will face fewer 

problems with his unemployment after a slow economic period. Kroft et al. (2013) 

demonstrate that stigma effects are weaker in a poor labor market. Employers will make less 

use of the information that a worker has been unemployed during a recession.  

 Kahn (2010) states that job changing theory predicts that graduates in a recession 

should be able to catch up with their luckier counterparts by switching into another, better job. 

Mincer (1986) found that by changing jobs a workers wage improves, especially with young 

employees that switch. Employees that started in a low paying job will have a larger incentive 

to search for better employment than graduates that entry in a tight labor market. Neal (1999) 

explored job mobility among young men and found that workers who change their jobs not 

only change their firm, but also change industry and occupation. According to Neal this 

shows that job changes are used to find a better career, beside a better employer. Topel & 

Ward (1992) researched mobility among young employees and found that job changes are 

beneficial for wages. The first ten year of a workers career account for 66% of the total 

increase in wage. Of the wage increase in these ten years, approximately 33% is caused by job 

changes.  
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 Contract theory can also provide reasons why bad labor market entry conditions do not 

have to have a lasting impact on wages. Imagine a worker that graduated in a recession. Due 

to the high labor supply and low demand he had to settle for a low income. After a few years 

the economy is booming again and the labor demand goes up. If the firm wants to prevent this 

worker from leaving, they should offer him a raise. Otherwise, other firms will offer him a 

better job and the worker will switch. In that way, bad entry conditions will not have long-

term consequences. Beaudry and DiNardo (1991) find that wages are determined by the best 

labor market circumstances of a workers career, instead of the entry conditions, which 

confirms this theory.  

 Based on these theories, graduating in a recession should not have a long-term impact 

on a workers career. Other theories contradict this and predict lasting negative outcomes of 

bad entry conditions. Oreopoulos et al. (2012) state that job changing theory does not apply if 

search friction increase with age. Looking for a new job takes time, especially when you take 

into account that information is not complete. These costs get higher when workers get older, 

which means that the benefits of switching jobs are likely to be absent later in a workers 

career. Some workers will stop searching too early, so they will never overcome the lag in 

their career. 

 Apart from the job changing theory, the contract theory has opponents as well. If you 

sign a contract in flourishing economic times, you will probably negotiate a high wage. On 

the other hand under bad conditions you will have to accept a lower wage. Beaudry and 

DiNardo (1991) discovered that wages will not be lowered during the tenure of the contract 

due to bad conditions. This is positive for graduates in a boom, since their wage will remain 

high. However, if renegotiation is not perfect, the unlucky graduates will not be able to 

increase their wage. If that is the case, lasting negative effects will occur.  

 The third theory that predicts long-term negative outcomes of graduating in a 

recession has to do with human capital accumulation. Graduates that start working in a slack 

labor market will be assigned tasks that require fewer skills (Brunner & Kuhn, 2010). These 

jobs might not offer the same opportunities for training and learning skills as the high quality 

jobs. Since research points out that human capital accumulation has positive effects on a 

workers career, this might have lasting impact (Liu & Chen, 2014). Genda et al. (2010) argue 

that due to lack of human capital accrual, a cohort becomes less productive. An employer will 

evaluate the productivity of a worker when promoting him or giving him a raise. The results 

of Kwon et al. (2010) confirm this and state that workers that started in a recession are 
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promoted slower than their luckier counterparts. However, they conclude that this is not fully 

explainable by the differences in productivity.  

These theories are based on the research of Gibbons and Waldman (2006) on task-

specific human capital. In earlier studies researchers focused on general human capital or 

human capital that is specific for a firm. Task-specific human capital is connected to the tasks 

that a job requires. When you execute these tasks at a different firm, the task-specific human 

capital will still be relevant. Imagine a worker that started under unfavorable circumstances 

and is overqualified for the job he finds. Due to learning by doing he will accumulate task-

specific human capital. When the economy improves and the worker moves into a better 

suiting job, the task-specific human capital will become redundant. In contrary to his luckier 

counterparts, he did not gain the right task-specific human capital, which means he will lag 

behind.  

Liu et al. (2012) have similar ideas about the driving mechanisms behind the persistent 

effects of graduating in a recession, focusing on skill mismatches. According to the 

researches, there is a skill mismatch when the skills provided by the graduates do not match 

with de skills demanded by the firms. They find that the chance of a mismatch is larger for 

employees graduated in a recession. Once mismatched early in their career, employees will be 

more sensitive to economic fluctuations over time.  

We have seen that the geographical labor market, gender, race, skill level and field of 

study can be relevant for the long-term effects of graduating in a recession. These effects are 

possibly explained by search costs, the lack of renegotiation possibilities, human capital 

accumulation and skill mismatches. 
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Data 
In this chapter I will describe the dataset used to conduct my research. I will discuss how the 

data was collected, what the used sample looks like and how I constructed my final dataset. 

Furthermore I will describe the key variables that I used in my analysis. 

The source 
 
To conduct the research I used the labor supply panel

3
. This dataset is the result of a survey 

sent out from 1985-2012. On behalf of the OSA Institute for Labor Studies households were 

interviewed biennially from 1986.
4
 Since 2010 is The Netherlands Institute for Social 

Research in charge.
5
 Important themes in this dataset are job tenure, labor market mobility, 

search behavior and opinions about labor. I obtained the dataset from Data Archiving and 

Networking Services (DANS), which is an institute that provides datasets especially for 

research. DANS is founded by the Royal Netherlands Academy of Arts and Sciences in 

collaboration with the Dutch Organization for Scientific Research.
6
 The survey started to 

collect information about employed and unemployed Dutch citizens. They focus on the 

potential labor force, so only people between 16 and 66 are interviewed. Striving for a sample 

that is representative for the Dutch population, both men and women from all over the 

Netherlands are selected to participate in the survey. Until 2004 oral interviews were used, 

thereafter the information has been collected through a questionnaire, which can be filled out 

online as well. 

 Every year approximately 4500-5000 people are interviewed. Since it is a longitudinal 

dataset, the goal is to follow a household as long as possible. Inevitably the dataset has to deal 

with people leaving the sample. In order to maintain the quality of the panel, a new sample is 

added every observation year. This new sample is around 25% of the total of observations. I 

combined the datasets from 1985 until 2012 into one large dataset. This results in a dataset 

with 69496 observations. The observations where information about income, hours worked, 

year of graduation, education level or the job sector is missing are dropped, since this is 

essential information for my research question. It was not possible to distinguish the 

participants that refused to answer from the participants without an income. As a consequence 

participants without a job are not included in this research. Earnings lower than 500 and 

higher than 10000 euros per month are dropped, since these are quite exceptional 

                                                 
3
 The original Dutch name is Arbeidsaanbodpanel. 

4
 OSA stands for Organisatie voor Strategisch Arbeidsmarktonderzoek. 

5
 Sociaal en Cultureel Planbureau is the Dutch name for this institute. 

6
 In Dutch these organisations are called the KNAW and NWO respectively.  
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observations. These so-called outliers may influence the outcome of the research. Furthermore 

the few people with an age lower than 16 or higher than 65 are removed from the dataset, 

since they do not belong to the potential labor force. Since I have no information about the 

unemployment rate before 1950, I dropped the observations that are graduated in 1949 or 

earlier. This results in a dataset with 23230 observations in total.   

         
Variables 
 

The original dataset includes almost 1500 variables, which are inevitably not all relevant for 

my research. I made a selection from the dataset based on the literature review. I will describe 

my key-variables below.  

  The unemployment rate plays an important role when measuring the effect of 

graduating in a recession on wage. I retrieved the unemployment rates from the Statline 

database of Statistics Netherlands.
7
 The unemployment rates are available from 1950, which 

is why I dropped the participants that graduated before this year, as I mentioned before. The 

unemployment rate is measured as the percentage of unemployed people of the labor force. I 

matched the unemployment rates with the year of graduation of the participant. For example, 

the unemployment rate in 1967 was 2.2%. As the year of graduation was available in the 

original dataset I could add the number ‘2.2%’ to every participant that graduated in 1967. 

This is done for every occurring year. The variable is called ‘Unemployment Rate’. 

  Moreover a dummy for graduating in a recession is created, since that is directly 

related to the research question. In line with previous literature, the unemployment rate is 

used as an indicator for the economic conditions. The mutation of the unemployment rate in 

percentage points is calculated and matched to the year of graduation. Thereafter a dummy is 

created, where the value 1 equals graduating in a recession.  In the first situation a recession is 

defined as an increase of more than 0.5 percentage point of the unemployment rate in the year 

of graduation. So if a participant graduated in 1999 and the unemployment rate is for example 

0.7 percentage point higher than in 1998, this participant graduated in a recession. In the 

second situation a recession is defined as an increase of more than 1 percentage point. Finally 

an increase of more than 1.5 percentage point specifies a recession in situation three. 

The name of this variable is ‘Recession’, combined with the change in percentage point. So 

Recession 0.5 stands for situation 1. Figure 1 shows the unemployment rate and the mutation 

                                                 
7
 The Dutch name is Centraal Bureau voor de Statistiek. 
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over time. It is difficult to define a recession in a right way. Normally economists look at the 

GDP when determining if we are in a recession. The labor market however does not react 

immediately to economic downturns. To take this lag into account, I used the unemployment 

rate to define a recession. 

 As I want to research the long-term effects of graduating in a recession on wage, 

income is naturally the dependent variable. The variable I used here is ‘net monthly income’. I 

adjusted the data to 2012 with the consumer price index, to take inflation into account. Since 

the distribution of this variable is not normal, but right skewed, I use the logarithm of the 

variable. This variable is called ‘Wage’.  

 There are different variables that possibly influence the dependent variable, called 

independent variables. First of all, gender is included as a control variable. As wages tend to 

differ across men and women, it is important to take gender into account. I created a dummy 

variable with the value one for female participants and zero for male participants. This 

variable has the label ‘Gender’.  

 Previous literature also explored the difference in effects when looking at race. To take 

the ethnical background into account I included information about the land of birth. I created 

a dummy variable where the value one means that the participant was born in the Netherlands. 

If the dummy variable equals zero, the participant was born in a foreign country. This variable 

is labelled ‘Country’.  

  The differences in the found effects between high-skilled and low-skilled 

workers have been pointed out by several researches. To examine this effect for the 

Netherlands a dummy for highest completed level of education is created. The participants 

can choose out of six options when filling out the survey, which are linked to the Dutch 

Standard Classification of Education (SOI) codes. In this system 1 stands for preschool 

education and 6 means a university degree. The lowest level present in the dataset is 2, which 

stands for lower school. This is therefore used as the reference category for the dummy. For 

every level a separate dummy variable is created. I refer to the set of 5 dummies with 

‘Education Level’. 

 To examine if the field of work matters for the effect on wage, a dummy for the sector 

of employment is included. There are 10 possible sectors, namely agriculture, industrial, 

construction industry, trade, logistics, business services, healthcare, other services, public 

sector and education. The largest category, healthcare, is used as the reference category. A 

separate dummy is included for each sector. The label of the group of 9 dummies is ‘Sector’. 



13 

 

 Additionally a variable for the potential working experience is included in the dataset. 

This variable is created by calculating the difference between the year the survey was 

conducted and the year of graduation. There is not enough information about the real working 

experience available to include this in the analysis. That is why the potential working 

experience is included as a variable, labelled ‘Experience’.  

Descriptive statistics 
An overview of the characteristics of the variables is given in table 1 in the appendix. It is 

clear that most participants of the survey are born in the Netherlands, considering the 0.96 

average. The distribution of men and women is almost equal, as the average is 0.43. 

Furthermore it is clear that just a small percentage of the observations completed a university 

degree, since the average is only 0.09. Lastly we can see that most people did not graduate in 

a recession. In the first situation we see an average of 0.24. In situation two and three there is 

an average of 0.10 and 0.06 respectively.  
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Methodology 
In this section the methodology used will be explained. The different models will be 

described. Furthermore the assumptions that are made will be discussed. 

Model 
To estimate the long-run effects of graduating in a recession on wage I start with a basic 

mincer equation. The variables as described above are included in the model.  

 

𝐿𝑜𝑔 (𝑤𝑎𝑔𝑒) =  𝛼 +  𝛽1𝐺𝑒𝑛𝑑𝑒𝑟 +  𝛽2𝐶𝑜𝑢𝑛𝑡𝑟𝑦 +  𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 𝑙𝑒𝑣𝑒𝑙 +  𝛽4𝑆𝑒𝑐𝑡𝑜𝑟
+  𝛽5𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 +  𝛽6𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛+ ∈ 

 

With this model the difference in wage between graduating in a recession and graduating 

under good economic circumstances is measured. β6 will tell us what the percentage change 

in wage is, for a 1 percent increase or decrease of the unemployment rate. To measure the 

long-term effect an interaction variable is added to the model. 

 

𝐿𝑜𝑔 (𝑤𝑎𝑔𝑒) =  𝛼 +  𝛽1𝐺𝑒𝑛𝑑𝑒𝑟 +  𝛽2𝐶𝑜𝑢𝑛𝑡𝑟𝑦 +  𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 𝑙𝑒𝑣𝑒𝑙 +  𝛽4𝑆𝑒𝑐𝑡𝑜𝑟
+  𝛽5𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 + 𝛽6𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛 +  𝛽7𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛 ∗ 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 + ∈ 

 

By including the interaction term it is not only possible to measure the initial effect of the 

recession, but also the influence of experience on this effect. The expectation is that the 

results will show an initial negative effect on wages, which means that β6 will be negative. 

Previous research showed that this negative effect decreases over time, which is the case if β7 

is positive. A third model is made to explore if the effect of experience on the initial effect on 

wage increases or decreases over time.  

 

𝐿𝑜𝑔 (𝑤𝑎𝑔𝑒) =  𝛼 +  𝛽1𝐺𝑒𝑛𝑑𝑒𝑟 +  𝛽2𝐶𝑜𝑢𝑛𝑡𝑟𝑦 +  𝛽3𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 𝑙𝑒𝑣𝑒𝑙 +  𝛽4𝑆𝑒𝑐𝑡𝑜𝑟

+  𝛽5𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 +  𝛽6𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛 +  𝛽7𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛 ∗ 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 

+  𝛽8(𝑅𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛 ∗ 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒)2 + 𝛽9𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒2+ ∈ 

 

The expectation is that the effect of experience decreases over time, so that means β9 is 

negative. If these hypotheses are true an employee will experience an initial negative effect on 

wage, which decreases over time due to his experience.  
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Assumptions 
The hypotheses will be tested with the Ordinary Least Squares method (OLS). In order to use 

this method, five assumptions have to be met.  

1. The equation is linear in its parameters. This means that the βx’s in the model should 

be linear.  

2. 𝐸(𝑈𝑖|𝑋𝑖) = 0 

This assumption is called the zero conditional mean. This means that the expectation 

of the error, given any of the independent variables, has to be equal to zero.  

3. Random sample  

The observations have to be drawn randomly from the population.  

4. 𝑣𝑎𝑟(𝑈𝑖|𝑋𝑖) =  𝜎2 

This means that the variance of the errors has to be constant. When this is the case, the 

variance is homoskedastic. If the variance of the errors is not constant, we speak of 

heteroskedasticity.  

5. The independent variables should not be highly or perfectly correlated. If the 

correlation is too close to one, the problem of multicollinearity will arise.   
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Results 
 
Testing the assumptions 
Before the regression can be executed, the assumptions as described above have to be met. 

The first condition, that the equation has to be linear in its parameters, is satisfied by building 

a correct model according to the theory. All the parameters in the three models described 

under methodology are linear. By using the labor supply panel as my dataset I secured that I 

make use of a random sample. Figure 2 shows that assumption two, the zero conditional 

mean, will not cause any problems. The observations are scattered around the zero line, 

without a clear pattern. This figure also makes visible that variance of the errors is constant. 

The scatterplot shows homoscedasticity, which means that assumption four is met as well. 

The final assumption, that the variables should not be highly correlated, is checked by making 

a collinearity matrix. A correlation above 0.800 may indicate multicollinearity. Table 2 shows 

that the highest correlation found is -0.462, between secondary education first phase and 

secondary education second phase. Since there are no variables highly mutually correlated, 

multicollinearity will not be a problem here. This means that all the assumptions have been 

met and the ordinary least squares estimator will be the best linear unbiased estimator. 

Testing the models 
In this section the results of the estimation of the models discussed under methodology will be 

presented. I start with the simplest model, model 1. Every model is tested for three situations, 

each with a different definition of a recession.  

 
Model 1 
 Table 3 shows the results of a linear regression of the first model in situation one. The most 

important result for my research question is the beta for recession. According to this result, 

employees that graduated in a recession earn 0.2% less on average than workers that 

graduated during a blooming economic period. However, this effect is not statistically 

significantly different from zero, implying that we cannot reject the hypothesis that the 

average effect of graduating in a recession is zero. 

The outcome for gender is as expected, according to the results women earn on average 

17.5% less than men. In this research the hours worked are not taken into account. Since more 

women than men work part-time, this might be an explanation for this difference. The betas 

for education show that wage increases with the education degree. For this category lower 

school is the reference category. Participants that finished the first phase of secondary school 
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earn on average 4.3% more compared to participants who only finished lower school. People 

who have a university degree have an income which is 30.1% higher.  

 If we look at the different sectors we see that employees earn more in all sectors than 

in the healthcare sector, which is the reference category here. Only employees in the 

agriculture sector have an income that is on average lower than workers in the healthcare 

sector, but this result is not statistically significant. The results for experience show a positive 

relation, which follows the expectation. Nevertheless, a larger beta was predicted. According 

to the results wages increase with 0.3% for every extra year of experience. You might expect 

a stronger effect, since working experience can be a valuable asset for an employer. The 

outcome might have to do with the fact that I used the potential years of experience, not the 

actual working experience. An unemployed period has not been accounted for in this 

regression. 

 When looking at situation two, where a recession is defined as an increase in wage of 

at least 1% when graduating, compared to the previous year, a clear change in the effect of 

graduating in a recession is observable. In this situation participants who graduated in a 

recession earn 1.1% less than participants who received their degree under good economic 

circumstances. This result is statistically significant. If we analyze the result of situation three 

we see the same result as for situation two. The results of situation two and three can be found 

in table 4 and 5 respectively. 

 

Model 2 

As explained under methodology an interaction term is added to this model. The results in 

table 6 show that the coefficient of the interaction term is positive. This is in line with 

previous literature and means that the initial negative effect of graduating in a recession 

decreases when an employer gains more experience. Although it is positive, it is a noticeably 

small value. A possible explanation is the small impact that experience has on wage.  

 In situation two, visible in table 7, is the interaction term not significant, which means 

that the coefficient that resulted from the regression has no explanatory value. When 

analyzing the third situation we see that both the variable ‘recession’ and the interaction term 

are significant. The coefficient of the interaction term is small, but positive. The positive 

effect is expected based on previous literature. If we look at the coefficient of recession we 

see that the value has tripled compared to model 1, while you would expect it to maintain the 

same.  
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Model 3 
The results of the regression for model 3 are shown in table 9, 10 and 11. In situation one, the 

coefficient of the interaction term of recession and the squared experience shows us a very 

small negative coefficient. This means that the decrease of the initial negative effect is 

slowing down over the years. The negative effect was expected based on previous research, it 

is not a substantial effect. 

 In situation two we observe a small but positive coefficient for the second interaction 

term. This implicates that the increase in wage that is caused by experience, increases even 

more over the years. When looking at the coefficient of recession we observe again an 

increase compared to model 1. Table 11 shows the results for model 3 in the third situation. 

Here the results for the recession dummy and the both interaction terms are statistically 

significant. Equal to situation two, the second interaction term has a small, but positive 

coefficient. The first interaction term and the recession dummy do follow the expectations 

based on the literature.   

 

Figure 3 and 4 show graphically how wage develops over time according to model three in 

situation two and three respectively. The lines show that the initial negative effect of 

graduating in a recession is fading after workers gain more experience.  
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Conclusion 
Existing literature points out that graduating in a recession has a negative long-term effect on 

wage. I have discussed several mechanisms that deny this effects and several that have a 

possible explanation. The signaling theory, job changing theory and contract theory all 

reasoned that employees should be able to overcome an initial negative effect of graduating in 

a recession. However, these theories can be explained differently, causing an opposing 

outcome. Furthermore, Oreopoulos’ theory about task-specific human capital seems to be the 

driving force behind the found effects. Many researchers developed a theory that is linked to 

the idea that people who graduate in a recession do not find a suiting job. Therefore they gain 

task-specific human capital which is not useable in the job they want to have. This  makes that 

these employees lag behind their luckier counterparts. 

 To test if these effects are also observable in the Netherlands, three models were build. 

The first model measured the initial effect of graduating in a recession. The second and third 

model analyzed how this effect develops when experience increases. The labor supply panel 

was used to perform this research. 

  The results show an initial negative effect of graduating in a recession. However, if 

this effect is long-term depends on the definition of a recession. The results of the analysis of 

model 2 show us that the initial negative effect decreases when experience increases. When 

looking at situation 1 for model 3, a long-term negative effect is observable. The decrease in 

the initial negative effect slows down after some time. For situation 2 and 3 however, the 

decrease becomes stronger when experience increases. This difference makes it hard to draw 

an explicit conclusion. We can say that graduating in a recession results in a lower initial 

wage. The length of this negative effect depends on the definition of the recession. 
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Discussion 
Despite the fact that I tried to do this research as accurate as possible, this research has some 

limitations. First of all I used panel data and turned them into cross-section data. This can be a 

problem, since I do not take individual fixed effects into account. The sample I used is large 

and the individual participants do not occur often in the sample, relatively speaking. 

Therefore, the cross-section approach will probably not cause any problems.  

  I do not include participants without a job in my research. This may influence the 

results, since unemployment can be a negative effect of graduating in a recession. This also 

accounts for the variable for experience. Since there was no data of the real experience, I used 

the potential years of working experience. It is likely that participants that graduated in a 

recession miss some years of working experience since they graduated. For further research I 

would recommend to search for data to solve this problem. 

  Furthermore there might be some problems with endogeneity. The sector where 

participants work might be endogenous. It is possible that some sectors encounter less 

disadvantage of bad economic times. There will be relatively more jobs available in those 

sectors during an economic meltdown, so more graduates will work in these sectors when 

graduating in a recession. The year of graduation might also be endogenous. When studying 

during a bad economic period, you might postpone the year of graduation. By waiting you 

might prevent a period of unemployment.  

  Lastly the definition of a recession is a limitation of this research. Differences 

occurred depending on the definition of a recession. According to the used definition, it is 

possible to graduate when there is a unemployment rate of 20%, but you are not identified as 

a recession graduate. If the unemployment rate was 19% in the previous year, the definition 

will qualify the year as a good year. Therefore I would recommend to test other definitions of 

a recession, to see if the effects deviate from the found effects in this research. 
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