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Chapte rr  2 

Return ss to Educatio n and Matchin g for 

Agricultura ll  Graduate s 

2.1.. Introductio n 

Inn this chapter we explore determinants of Over-education. In particular, we examine the 

higherr educated labor market in Netherlands using a sample data of graduates from one 

largee Dutch University. Furthermore, we investigate which impact the different forms of 

humann capital and the labor market allocation have on wages and we explore the 

determinantss of Over-education. 

Thee significance of Over-education rests on the fact that there has been a major 

expansionn in the proportion of the population acquiring educational qualifications, particularly 

butt not exclusively at degree level in many countries. Over- and Under-education appears to 

bee ranging between below 10% and above 40% in Europe, though some differences reflect 

differencess in measurement. The literature covering various aspects of imperfect job 

matchingg in relation to the educational attainments of workers and the educational 

requirementss of jobs is known as Over-education literature, but it has links with issues as skill 

bumping,, sheepskin effects1 or more broadly with the literature on internal labor markets or 

laborr market discrimination. 

Thee idea of Over-education has received a lot of attention in recent discussion about 

thee value of higher education. The Economist2 in an article entitled "Degrees of Choice" 

11 Sheepskin effects are returns specific to educational credentials in contrast to accumulated years of 

education. . 
22 See The Economist, July 15th- 21st, 2000, pp34. 
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questionedd the belief that a university education is a good investment and a guarantee of 

economicc success. The author asks "Are the degree certificates worth the paper they are 

printedd on?". The concept of Over-education is not new. Hurt (1939) suggested that waste 

resultingg from workers being in the wrong jobs could be more important than that associated 

withh the unemployment in the economy. Berg (1970) documented the plight of those who 

couldd not get jobs to match their qualifications and Freeman (1976) drew attention to the 

potentiall problem of Over-investment in education. Duncan and Hoffman (1981) laid the 

basiss of an ORU (Over/Required/Under education) literature based on the concepts of Over-

educationn and Under-education. The results show that a substantial part of what is called 

Over-educationn simply reflects the heterogeneity of the individual abilities and skills within 

particularr educational qualifications. Far from representing inefficient allocation this indicates 

thatt the labor market is functioning effectively allocating workers to jobs that match their 

abilitiess and skills. 

Thee existence of Over-education raises the question of its significance for the human 

capitall theory. The human capital model (Becker 1964, 1993) suggests that individual 

earningss are only related to individual characteristics. Differences among individuals are 

therebyy reduced to differences in human capital they have built up, through formal education, 

on-thee job training and other activities. Job or occupation is not a systematic variable in this 

theory.. Mincer (1974) was aware of this and states on page 137 "The model of worker self-

investmentt as the basic determinant of earnings might be criticized as giving undue weight to 

thee supply of human capital while ignoring the demand side of the market. Certainly demand 

conditionss in general and employer investments in human capital of workers in particular, 

affectt wage rates and time spent in employment, and thereby affect earnings." He goes on to 

state:: " the present approach is an initial and simple one and greater methodological 

sophisticationn is clearly desirable." There is indeed substantial evidence that precisely where 

aa worker is employed has a significant effect on earnings. Thus, Bowles, Gintis and Osborne 

(2001)) note that apparently similar individuals receive quite different levels of earnings across 

thee U.S. Studies by Wachtel and Betsey (1972), Dickens and Katz (1986) and Krueger and 

Summerss (1986) find that a substantial part of the variance in wage earnings in the U.S can 

bee explained by industrial structure. Demand side variables have been given prominence in 

segmentedsegmented labor market theories (Cain, 1976). An extreme position is taken by Thurow 

(1975)) who claims that marginal productivity resides in the job, not in the worker, and wages 

aree fixed as job wage rates. The models for internal labor markets integrate job assignment, 

humann capital acquisition and learning. It is assumed that there is uncertainty about the 

worker'ss ability when he joins the labor force, but the firms learn about the workers' ability 
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fromm public output observations as the worker ages. Gibbons and Waldman (1999a) provided 

detailedd analyses of careers within firms. The last strand in the literature is based on the job 

assignmentassignment theory, which goes back to Roy (1951) and Tinbergen (1956) and was further 

developedd by Hartog (1977) and Sattinger (1975). This model is based on the proposition 

thatt there is an allocation problem in assigning heterogeneous workers to jobs that differ in 

theirr complexity. 

Inn this chapter, we will analyze data on graduates from a single, specialized 

university,, the Wageningen Agricultural University. In particular, we will consider the effects 

off Over- and Under-education, matching by field of study, and educational diversity before 

andd after obtaining the Wageningen degree. 

Thee remainder of this chapter is divided into five sections. Section 2.2. discusses the 

dataa and the variables used. Section 2.3. explores the determinants of Over-education. 

Sectionn 2.4. presents rates of return to (Over)education. In the specifications we incorporate 

thee individual's allocation on the job market so we can further address the relation between 

wages,, allocations, different forms of human capital and personal characteristics. Section 

2.5.. summarizes and draws some conclusions. Section 2.6. explains the data. 

2.2.. Data 

STOAS,, which is affiliated with the Agricultural University of Wageningen (WU) in the 

Netherlands,, has provided data on the labor market positions of people who have earned a 

universityy degree from WU. The survey was held in September of 1996. Workers were not 

includedd in the analysis unless their earnings, current job status, work experience, studies 

beforee WU, studies after WU graduation, school type, gender, age, required level of 

educationn (as specified by the employer) were available. Due to this selection rule the initial 

samplee size of 3500 observations is reduced to about 3384. The graduates in the sample are 

11066 women and 2278 men. 

Thee full educational history of the respondents is available, before and after WU. The 

educationall classification reflects the Dutch education system with an academic track and a 

vocationall track. The dummies used to describe education prior to WU are Higher Vocational 

Educationn (HBO), Higher Vocational Education in Agriculture (HAO), Pre-university 

Educationn (VWO), and unspecified type of pre-university education. The dummies used to 

describee education Post WU are Post Doctoral degree, a Ph.D. degree, a Short Graduate 
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Programm (MBA/Master) degree, an HBO degree, another University (different from WU) 

degree,, or another field in WU degree (see Appendix 2.1.). In order to compute Mincer 

estimatess a correspondence had to be made between the educational levels and the 

associatedd number of years needed to complete those years. We assumed that individuals 

neededd the minimum required years of schooling to complete their degrees and that they did 

nott attend further years of schooling. The actual years spent by the individual for completing 

thee degree are not reported but since the educational degrees before and after WU are 

known,, a variable for the total years of education was constructed as the sum of all years 

minimallyy spent in school. 

Wee compared the required schooling, as specified by the employer, with workers' 

reportss on completed schooling to generate measures of surplus or deficit education for each 

individual.. Required/Over/Under education dummies indicate that an individual has 

exact/more/lesss schooling compared to the employer's requirements (see Appendix 2.1.). A 

similarr comparison between the worker's field of study and the field of study required by 

employerr generates a dummy for matching by field (see Appendix 2.1.). 

Experiencee on the labor market is the potential experience as proxied by age minus 

estimatedd age when leaving education and number of jobs held since graduation (see 

Appendixx 2.1.). 

Thee earnings are reported as gross monthly earnings, including workers' share in 

sociall security premiums. The earnings are converted in gross hourly wages by apportioning 

monthlyy earnings into the weekly equivalents and dividing through by the average weekly 

hourss worked. The gross salary reported by the graduates of this sample is reported in the 

formerr Dutch currency, gulden, or NLG (NLG was short for "gulden", the Dutch currency 

beforee the introduction of the single European currency, the Euro). 

Inn order to rank the jobs of the workers in the sample, each job was analyzed for its 

degreee of complexity and the result indicated the required level of intellectual ability and 

knowledgee generally required for obtaining the standard proficiency for the job. The 

distinctionn of occupation in classes is based on the ARBI scale, created by "The Dutch 

Departmentt of Labor". ARBI is based on the American Dictionary of Occupational Titles, 

developingg a 7-point scale for occupational intervals. The different occupations are classified 

accordingg to the following schedule: 

 Level 1: Very simple work requiring no consultation and where proficiency is attained 

inn a few days of experience. 

 Level 2: Simple labor, requiring some understanding and consultation, which can be 

performedd after a few weeks of experience. . 
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 Level 3: Somewhat complex labor, requiring understanding and consultation and a 

feww months of experience. 

 Level 4: Fairly complex labor, requiring consultations, initiative, substantial 

experience,, and perhaps some theoretical knowledge. 

 Level 5: Complex labor, requiring explicit ability, a large amount of experience, and 

theoreticall knowledge. 

 Level 6: Very complex labor, requiring explicit ability, intermediate theoretical 

schooling,, and experience 

 Level 7: Applied work or work on scientific basis. 

Sincee all the respondents are university graduates, they work in high job levels so according 

too ARBI they occupy job levels 4, 5, 6 and 7. 

Otherr independent variables in the wage equation include age, dummies for fields of 

study,, gender, size of the employer's firm, child at home, full time job, missing observation for 

matchingg by field (see Appendix 2.1.). 

Wee may conclude by noting that this data set has several special features. All 

observationss relate to graduates of one university with a narrow, specialized profile 

(agriculture),, we have detailed observation on education before and after graduating from 

thiss university and by field of study, and we have observation of job requirements as set by 

employers.. Variables that can be used as instruments for schooling variables (IQ, parents' 

educationn and occupation, location of the house during childhood) were not available. 

2.3.. Overeducatio n 

Threee main alternative measures have been used to estimate the degree of Over-education: 

(i)) Systematic job evaluation (job analysis), which states the level of qualifications 

requiredd for performing a particular job. This is referred to as an objective 

measuree though it is better regarded as an objective measure based on subjective 

values.. It ignores the possibility that there may be a distribution of educational 

levelss suitable for performing different tasks within a broad occupation and may 

becomee inappropiate over time as the nature of a job alters, 

(ii)) Worker self-assessment (subjective measure), based on questions such as "How 

muchh education is required to get a job like yours?". Workers may give biased 
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estimates,, upward if they want to feel important, downward if they are cynical or 

disappointed, , 

(iii)) Realized matches (empirical method), commonly implemented as "mismatch" 

whenn the level of education is more than one standard deviation above or below 

thee mean3. This measure cannot be compared with the above measures as it 

ignoress minor differences between actual and mean education. 

Inn both measures (i) and (ii) reference is made to the level of education rather than the type 

off education. Thus a worker may still be mismatched if the level of education is appropriate 

butt its type is inappropriate, such as a humanities graduate being hired as a lawyer. Van der 

Veldenn and van Smoorenberg (2000) favor measure (ii) on the grounds that job evaluation 

methodd systematically over-estimates the level of Over-education, while Hartog and 

Oosterbeekk (1988) suggest that worker assessment may lead to an upward bias. 

Feww authors compared the results of using different measures of Over-education. 

Battu,, Belfield and Sloane (2000), using data from two cohorts of UK graduates, found that 

thee scale of Over-education varies with the measurement techniques. However the effects of 

Over-educationn as measured in the three cases on earnings and job satisfaction are similar, 

despitee the fact that each measure identifies different individuals as being Over-educated. 

Hartogg (2000) draws the same conclusion: the qualitative results are not sensitive to the 

measuree of Over/Under education that is used. However, for Holland Groot and Maassen 

vann den Brink (2000) found that the estimated rates of return vary markedly among the three 

definitions.. Thus, the precision of mismatching measures is somewhat suspect and any 

resultss from such studies should be treatedd with a degree of caution. 

Thee criterion for the present classification is based on level of education requested by 

thee employer. As far as we know this is the first time that the employer's definition of required 

educationn was used. In our data set the employer states the level of education required for 

thee offered job. If a person has received more education than the employer requires for the 

jobb he is classified as Over-educated. Alternatively if the person has received less education 

thann the employer requires he is classified as Under-educated. Since our sample consists 

33 Given asymmetry between over and under education it seems more approapiate to use the modal 

ratherr than the mean measure of education. This also has the advantage of being less sensitive to 

outlierss or technological change. Such measure was used among others by Oliviera, Santos and Kiker 

(2000)) and they noted that in some occupations the number of workers may be so small or the 

dispersionn of actual qualifications so wide that any measure of central location is likely to be unreliable. 

Thus,, as a rule of thumb they limit their analysis to cases where the modal number of years of 

educationn is shared by at least 60% of the workers in that occupation. 
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onlyy of university graduates, any employer who requires less than an academic level for the 

offeredd job, will pose the worker in an over-qualified position. Only the individuals who are 

requiredd to have a Ph.D. degree and do not have such a degree are Under-educated. In 60% 

off the cases presented in the sample there is proper match between the acquired level of 

educationn and the level of education the employer asks for the job. Again, we have to be 

cautious,, as employers may have many motives for specifying a particular required level of 

education.. For example, if there is credentialism, firms may specify a higher level of 

educationn to obtain the job than is required to perform it adequately, thereby leading to skill 

under-utilization. . 

Tablee 2.1. PERCENTAGE DISTRIBUTION OF OVER-, REQUIRED- AND UNDER-

EDUCATIONN BY YEARS OF POTENTIAL EXPERIENCE 

Males s 

Yearss of Potentia l 

Experienc e e 

Over-Educate d d 

Required-Educate d d 

Under-Educate d d 

Total l 

Females s Over-Educate d d 

Required-Educate d d 

Under-Educate d d 

Total l 

0-55 6-10 11-20 21-25 26-30 30+ 

41.077 33.57 25.20 12.03 2.38 13.15 

55.199 59.48 61.65 72.23 81.02 63.22 

3.744 6.95 13.15 15.75 16.06 23.63 

4333 416 365 108 84 38 

41.233 35.26 20.90 15.38 11.11 0.00 

58.133 56.26 70.53 76.93 55.59 100.00 

0.644 8.48 8.57 7.69 33.30 0.00 

2344 224 105 13 9 2 

Tablee 2.1. provides information on the distribution of Over, Required and Under 

educatedd individuals by the years of potential experience. One observation is that 42 percent 

pointss of the unexperienced males (0-5 years of potential experience) and 42 percent points 

off the unexperienced females (0-5 years of potential experience) are Over-educated. For 

bothh men and women with less than 20 years of experience the percentage of Over-

educatedd workers is higher than the percentage of Under-educated workers. Furthermore, 

thee percentage of Under-schooled male workers is often higher than the percentage of 

Under-schooledd female workers in the same experience category. If Over-education were a 

transitoryy stage, diminishing during a career as workers search for high level, well paid jobs, 

wee would expect that workers with the least work experience should have the highest 

prevalencee of surplus education and workers with the most experience should have the 



122 Chapter 2. Returns to Education and Matching for Agricultural Graduates 

highestt prevalence of deficit education. This is indeed what we find, taking into account that 

somee columns contain very few observations, and percentages are estimated with little 

precision.. In that sense, our matching measure based on stated employers qualifications 

producess the same regularities as the other measures. 

Wee have analyzed the determinants of Over- and Under- education to the extent that 

ourr data allow so. In order to account for the ordered nature of the matching in the 

educationall level, an ordered probit specification was estimated. There are three possible 

casess of matching in the educational level: "Under-education", "Required-education" and 

"Over-education".. The ordered response model structures educational mismatches through 

thee use of a latent variable edt and interval boundaries af. individual i is observed in case/ 

{/=00 for Under-education, y=1 for Required-education and y'=2 for Over-education) if 

aa._,._, < edi < a with a0 = -oo, a3 = +00 . The latent variable e<̂  is assumed to depend linearly on 

aa vector of explanatory variables Xt: 

ed^Xfied^Xfi + Vi 

wheree v, are the error terms, normally and i.i.d. distributed N(0,1). The model implies that an 

individual'ss probability distribution Over educational (mis)matches is determined from the 

areass in successive segments of the standard normal distribution. Individual' s differences in 

thee values of X shift the entire distribution across fixed interval boundaries. To estimate the 

parameterss of this model, the probability that individual / is found in the educational-match j, 

PyPy , is equal to: 

P^^a.-X^-^a^-X.blP^^a.-X^-^a^-X.bl j = 1,2,3 (2.1.) 

wheree ) represents the cumulative standard normal distribution function. The model can 

bee estimated through the method of maximum likelihood, using explicit expressions for the 

first-- and second-order conditions on the likelihood function derived from (2.1.). To explain 

educationall mismatches in the current job as of September 1996, educational variables were 

used,, along with experience variables, some market characteristics and also some personal 

characteristics. . 
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Tablee 2.2. PROBIT ESTIMATION: MATCH IN THE LEVEL OF EDUCATION 

Variabl e e 

ai i 

a2 2 

Educatio nn (tota l years spen t in school ) 

Experienc ee on thee Labo r Market 

Potentiall Experience 

Nrr of Jobs 

Markett  Variable s 

Jobb Level 

Employer'' s firm size>500 (omitted) 

Employer'' s firm size<100 

100<== Employer' s firm size<500 

Matchingg by Field 

Permanentt Job 

Otherr  Variable s 

Female e 

Child d 

Missin gg Observation s 

Matchingg by Field 

Logg likelihood 

Numberr of Observations 

Coefficien tt  (t-vaiues ) 

-1.1355 (-0.33) 

2.0544 (5.13**) 

0.1722 (8.31") 

-0.0344 (-9.97") 

-0.0100 (-0.67) 

-1.3544 (-8.57") 

0.4611 (8.30**) 

0.409(7.16") ) 

0.2744 (5.72") 

-0.2688 (-2.19**) 

0.1422 (2.57") 

0.026(0.51) ) 

-0.0355 (-0.25) 

-2459.453 3 

2940 0 

'significantt at 10%, * 'significant at 5% (two-tailed test). 

Thee estimation results are given in Table 2.2. On top are the interval boundaries. 

Moree years spent in school increases the chances to be Over-educated. Mincer noted that 

humann capital not only consists of the investments in formal education, but also in on-the-job 

training,, if one kind of human capital can be substituted by another kind of human capital we 

cann expect that the employees with little experience are more likely to be Over-educated than 

thee employees with ample experience (as Table 2.1. indicates). This is indeed what we find. 

Jobb level reduces the probability of being Over-educated. In high-level jobs it is expected that 

itt is more difficult to be Over-educated as there are simply fewer job levels above any 

requiredd level of education. In larger firms (more than 500 workers) there is smaller chance of 

beingg Over-educated. Match by field within the current job has a positive effect on the 
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probabilityy of Over-education. Apparently, moving out to another field is an option to evade 

Over-education,, or skill under-utilization. Persons working in temporary jobs do not gather as 

muchh human capital as people working in permanent jobs. In principle temporary workers 

spendd fewer hours per year on the job than permanent workers, so temporary workers have 

lesss experience and therefore less human capital. To qualify for the same jobs as permanent 

workers,, temporary workers need to compensate the lack of experience by attained 

educationn and therefore they are more likely to be Over-educated than permanent workers. 

Althoughh we expect that family commitments may result in Over-education, i.e. individuals 

withh children should be more likely to accept inadequate jobs because they lack experience 

andd time, having children at home apparently does not affect the Over-education. But indeed, 

womenn are more likely to be Over-educated. 

Wee have also studied the allocation of individuals to job levels. In Table 2.3., the 

samplee of 2940 individuals is cross-tabulated by the highest level of education attained and 

byy the job level. Each column contains the percentage of people working in different job 

levelss but with the same educational level. 

Tablee 2.3. JOB LEVEL3 BY EDUCATION IN PERCENTAGES 

Highes t t 

levell  of 

educatio n n 

Jobb Level 

Total l 

4 4 

5 5 

6 6 

7 7 

PostWU : : 

Nothin g g 

3.34 4 

27.03 3 

51.05 5 

18.58 8 

2748 8 

PostWU : : 

HBO O 

0.00 0 

12.50 0 

87.50 0 

0.00 0 

16 6 

Postt  WU: 

Anothe r r 

Univ .. or 

Anothe r r 

Fieldd in WU 

0.00 0 

23.07 7 

46.15 5 

30.78 8 

13 3 

PostWU : : 

Shor t t 

Graduat e e 

Program e e 

(Master/MBA ) ) 

3.57 7 

14.28 8 

71.42 2 

10.73 3 

28 8 

PostWU : : 

Ph.D. . 

1.45 5 

13.86 6 

56.93 3 

27.76 6 

137 7 

jobb level ranked according to ARBI-scale 

Tablee 2.3. illustrates one of the features of the present data set. Individuals differing in 

capabilitiess (expressed as level of education) are to be matched with jobs that differ in the 

levell of complexity of the activities to be performed. Additional education after WU tends to 
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raisee the job levels occupied after graduation. There is an association between education 

levell and job level, but it is not perfect. A given level of education certainly does not match up 

onee to one with a particular job level. However the evidence of a dispersion of individuals 

withh given education across job levels cannot be taken as a proof of a general inefficiency. 

Thiss requires more information on the effects of allocation. The majority of workers have not 

undertakenn additional education after finishing WU and the most "frequent" job level is job 

levell 6. 

Forr a formal analysis of allocation, the nature of measurement of job difficulty as a 

numberr of ranked intervals will be respected by again employing an ordered response model. 

Thee ordered response model (cf. e. g. Maddala, 1983) structures allocation to job levels. The 

allocationn on the labor market is explained by schooling variables, experience variables, 

somee market characteristics and also some personal characteristics. 

Thee estimation results are presented in Table 2.4. On the top are the interval 

boundaries.. Many independent variables have a significant effect on the job level distribution. 

Wee use the degrees of education as a measure of educational attainment. The short post-

graduatee programs provide the only notable, positive and significant, effect on job level. 

Thus,, job level attainment is independent of education prior to university. Apparently the 

threee different routes are not associated with differences in individual qualities and abilities 

thatt pay off in terms of job level. Additional schooling after university, except for short 

graduatee programs, also is without effect. This can be understood from the short graduates 

programss generating extra qualifications, whereas the other qualifications are more likely to 

reflectt switches based on preferences or dissatisfactions after graduating in the first line of 

choice.. Experience on-the-job (both "Potential Experience" and "Number of Jobs"), increases 

thee probability of getting a higher ranked job. This reflects effects of search processes and 

usuall career developments. It may also be that it measures the experience in other job-

relatedd aspects and walks of life. In many award systems seniority plays a very important role 

sincee it may capture elements of worker' s personality, such as maturity, that are valued by 

thee employer. 



166 Chapter 2. Returns to Education and Matching for Agricultural Graduates 

Tablee 2.4. ORDERED RESPONSE MODEL: JOB LEVEL ALLOCATIO N 

Variabl e e 

Ci i 

c2 2 

c3 3 

Educatio n n 

Priorr to WU: Unspecified (omitted) 

Priorr to University: HBO 

Priorr to University: HAO 

Priorr to University: VWO 

Postt University: Ph.D. (omitted) 

Postt University: Short Graduate Programs 

(Master/MBA) ) 

Postt University: University 

Postt University: HBO 

Postt University: -

Experienc ee on the Labo r Market 

Potentiall Experience 

Nrr of Jobs 

Markett  and fir m effect s 

Required-Educationn (omitted) 

Under-Education n 

Over-Education n 

Employer'' s firm size >500 (omitted) 

Employer'' s firm size <100 

100<== Employer' s firm size<500 

Permanentt Job 

Matchingg by Field 

Otherr  variable s 

Childd at Home 

Female e 

Numberr of Observations 

Coefficien tt  (t-statistic ) 

0.6144 (0.93) 

2.082(3.15") ) 

3.7677 (5.68**) 

0.0033 (0.02) 

0.0011 (0.19) 

0.0555 (0.80) 

0.132(1.75') ) 

0.089(0.31) ) 

0.0566 (0.45) 

0.0222 (0.77) 

0.0366 (10.86**) 

0.0933 (6.55**) 

0.7033 (7.79**) 

-0.3488 (-7.41**) 

0.1811 (3.52**) 

0.098(1.84*) ) 

0.195(3.88") ) 

0.060(1.35) ) 

0.1400 (2.90**) 

0.0200 (0.40) 

2940 0 

significantt at 10%, " significant at 5% (two-tailed test). 
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Under-educationn has the expected positive sign, and Over-education the expected 

negativee sign. Both of them are highly significant. These results indicate that if an employer 

callss you Under-educated you are more likely to hold a high-level job, and conversely for 

beingg Over-educated. The distribution of the job levels is independent of "Matching by field of 

study"" and gender. The size of the firm is important in the scheme of getting a high ranked 

jobb level. However, the chances to get a higher job diminish with the size of the firm. The 

workerss with permanent jobs are more likely to be found in high ranked jobs. Having a child 

helpss in job hierarchy. This is unexpected but may very well be due to selectivity. 

Wee can conclude that, except for the educational degrees, matching by field of 

educationn and gender, all the variables used stand out and influence the job level. The 

irrelevancee of pre-university education and the matching by field are novel and interesting 

results. . 

2.4.. The Pay Impac t of Education , Mismatche s in Educatio n 

andd Job Allocatio n 

Itt is by now well known (Hartog, 2000) that a comprehensive analysis of wage determination 

requiress inclusion in a wage equation not only of the actual level of schooling completed by 

thee worker, but also the extent of the mismatch (Over or Under-education) between the 

actuall level of school attained and the required or adequate level of schooling associated 

withh his occupation. The Over-education literature encompasses earnings that are functions 

off both worker and job characteristics. Thus Mincer and Thurow models are put together in a 

moree general equation, usually referred to as ORU model: 

\nw\nw = Prs
r+/3os° + 0us"+pX + £ 

wheree lnw are the log earnings, and the actual educational qualifications (s) are 

decomposedd into required (sr), surplus  and deficit (su) qualifications in relation to those 

necessaryy to do the job. The human capital specification implies that fir = fis = -/3U and the 

jobb competition specification that ps - fiu = 0. The hypothesis of earnings equations 

restrictedd to the human capital and job competition models can be tested with an F-test on 

thee residual sum squares. Such tests have been conducted on Dutch data {Hartog 1988, and 
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Hartogg and Oosterbeek 1988), and by Sloane, Battu and Seaman (1999) on British data. In 

eachh case it was found that the job assignment model outperformed both the standard 

humann capital and job competition models. Sicherman (1991) and Hartog (2000) conclude 

thatt there are two stylized facts relating to the earnings of Over-educated and Under-

educatedd workers. The first is that earnings of Over-educated workers are less than the 

earningss of those with the same level of education as themselves but who are in jobs with the 

requiredd level of education, but more than those in their current occupation with the required 

levell of education. The second stylized fact is that the earnings of the Under-educated 

workerss are more than the earnings of those with the same level of education in a matching 

job,, but less than the earnings of their coworkers who have the required but higher level of 

education.. One explanation for these stylized facts relates to the internal labor markets. 

Workerss may be initially hired for jobs below their educational capabilities with the 

expectationn of internal promotion. This has been studied for the US where seniority is 

particularlyy important, by Hersch (1993) and for the Netherlands by Dekker, de Grip and 

Heijkee (2002). Another possibility is that formal education is a substitute for other forms of 

humann capital investment. However that Over-, Under- education may be a substitute for 

experience,, tenure or job training does not necessarily lead to the stylized facts referred to 

above.. A third possibility is that Over-educated workers are of inferior quality than matched 

employeess with the same qualifications, but again it is not clear why such workers should 

attractt a wage premium. Recently Bulman and Krakel (2000) have offered a novel 

explanation.. Employers hire Over-educated workers as an insurance against breakdown of 

thee production process as such workers are capable of improvisation. 

Thiss section focuses on the relationship between Over-education and wages. One of 

thee key questions of this literature is whether the Over-educated earn less than their peers 

whoo have jobs commensurate with their education. Groot and Maassen van den Brink in their 

meta-analysiss summarize 25 studies presenting unweighted average rates of return of 5.5% 

forr attained years of education, 7.8% for Required years of education, 3.0% for years of 

Over-educationn and -1.5% for years of Under-education, confirming Sicherman's stylized 

factss and suggesting a real impact on pay. While they find no tendency for Over-education to 

increasee or decrease over time, they suggest that Over-education has increasingly been 

concentratedd among lower ability workers for whom the payoff to one year of education is 

low.. Likewise Conn and Ng (2000) find for Hong Kong that the wage benefits of Over-

educationn decline as one gains experience on the labor market. This is consistent with the 
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existencee of the sheepskins effects4. They are based on the hypothesis that education serves 

ass a credential which signals high innate ability, with the expectation that returns decline as 

workerss gain increased experience and employers become better informed about the actual 

productivityy of the worker. The returns to education for Over-educated may vary according to 

theirr ability and skills5. Wage effects are unlikely to be constant over all levels of education6. 

Mostt of the studies have been cross-section in nature and it is possible that the estimates are 

biasedd as a result of unobserved heterogeneity. Bauer (2002) has used panel data, which 

enabledd him to control for innate ability. He was able to replicate earlier findings when using 

thee standard OLS estimation. The results changed dramatically when using panel estimation 

techniques.. As we have no panel observations, we cannot replicate his approach. 

Too test for the relevance of supply and demand structure we run earnings regression 

equationss explaining earnings from allocations to job levels, dummies for educational 

degrees,, fields of study and matching in education, experience on the labor market and its 

square,, personal, market and firm characteristics. Inter-gender and inter-job differences are 

studiedd as well. 

Thee Mincer equation which relates the logarithm of hourly earnings to years of 

schooling,, years of work experience and years of work experience squared is one of the 

mostt commonly estimated relationships in labor economics. Table 2.5. presents the 

coefficientss from standard Mincerian earnings equations for males and females. The 

dependentt variable in both cases is the natural logarithm of the gross hourly wage. We 

considerr the full sample, gender separated. The independent variables are the total number 

off years of education completed, potential experience (calculated as age-years of 

education-6)) and potential experience squared. The average rate of return to one extra year 

44 Evidence consistent with the presence of sheepskin effects have been found, among others, by 

Dennyy and Harman (2001). 
55 Thus, Allan and van der Velden find that skill under-utilization reduces earnings by six percent, when 

overr and under education are excluded and 3.2% when they are included. Battu, Belfield and Sloane 

(1999)) find that class of degree had a significant role on graduate earnings, with a first class degree 

havingg a premium of 8-13% over the lower-second class honors. 
66 Vahey (2000) finds for Canada that over-educated males only receive a wage premium when the 

requiredd level of education is a first degree. For under-educated males a wage penalty only applies at 

lowerr required levels of education. For women, over and under education have no impact on earnings. 

Inn one of the few studies including an occupation specific model Verdugo and Verdugo (1989) find that 

thee earnings of over, adequately and under educated do vary substantially by broad occupational 

group. . 
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off education for the males is around 6% and for the females is around 6.5%. The male 

estimatess are smaller than the female estimates. This result is in line with the average 

returnss to education of 7.3% for males and 8.1% for females as presented by the PURE 

partners7.. Log-earnings in relation to experience have the usual inverse U shape8. Finally the 

factt that the value of intercept is higher for females indicates that an individual with no 

schoolingg and potential experience would earn more if she is female. 

Tablee 2.5. MINCER MODEL FOR GROSS HOURLY WAGES 

Variabl e e 

Constant t 

Education n 

Experiencee (potential) 

Experiencee Squared/100 

Adjusted-R2 2 

Numberr of Observations 

Males s 

1.862(11.40") ) 

0.0588 (6.28") 

0.077(18.69") ) 

-0.1100 (-9.80") 

0.391 1 

1985 5 

Females s 

2.6766 (7.01") 

0.0633 (4.62") 

0.105(15.69") ) 

-0.1844 (-8.39") 

0.401 1 

955 5 

t-statisticss in parenthesis; "significant at 5% (two-tailed test). 

Accordingg to the conventional wisdom especially women have a choice to work and 

thuss whether we observe their wages in our data or not. This decision is not made randomly 

butt is typically linked to certain characteristics. Thus, women who would be facing low wages 

inn the labor market may be unlikely to work. Consequently, the sample of observed wages is 

biasedd upward. However we only have data on women who work. Therefore we cannot 

checkk the presence of any selectivity bias. However, we can check the presence of 

selectivityy bias for full-time working females. The results are reported in Table 2.6. The 

selectionn equation includes years of schooling, field of study, experience and personal 

characteristicss as gender and child at home. The term lambda is a proxy for the probability of 

workingg full time. Lambda is not significantly different from zero9. In conclusion, the selectivity 

77 The main objective of PURE (Public Funding and Private Returns to Education) was to estimate 

privatee returns to education evaluating the relationship between wages and education across fifteen 

Europeann countries. 
88 Human Capital Theory explains the concavity of the earnings profiles in terms of on-the-job training. 

Earnings,, low at first because of training investments, rise quickly as more skills are acquired. When 

thee experience increases the returns first rise and subsequently fall. 
99 Common sense leads us expect the coefficient of this regressor to be positive, since unobservable 

factors,, such as ambition, intelligence, etc., which lead a person get a full-time job, will also increase 
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biass is not present in the data. Hence it is expected that on average the gross hourly wages 

forr full-time female workers are close to average gross hourly wage of similar part-time 

femalee workers. Throughout the literature it is assumed that selectivity bias is not a 

substantiall problem for men. 

Tablee 2.6. SELECTIVITY BIAS FOR FULL TIME FEMALE WORKERS 

Variabl e e 

Constant t 

Education n 

Experiencee (Actual) 

Experiencee Squared/100 

Lambda a 

Numberr of Observations 

OLS S 

2.5711 (11.50") 

0.0233 (1.79') 

0.119(18.35") ) 

-0.2777 (-9.52") 

955 5 

2-stepp Heekman 

2.340(11.68") ) 

0.0322 (2.70**) 

0.104(15.45") ) 

-0.2444 (-8.27**) 

0.055(1.53) ) 

597 7 

t-statisticss in parenthesis; 'significant at 10%, "significant at 5% (two-tailed test). 

Iff the analysis is placed in the Assignment Theory framework, job level will be 

includedd among the independent variables. The estimation by OLS will yield unbiased 

estimatess of the returns only if all explanatory variables are exogenous. One of the 

explanatoryy variables in the model is the job level. Employers try to optimize the type of 

workerss for their job offer and individuals try to optimize the type of job given their abilities. If 

workerss choose the level of their jobs, the job level should be treated as an endogenous 

variable.. In order to deal with potential bias from this endogeneity, instrumental variables 

techniquess will be used. This technique yields the earnings function purged of selectivity. In 

thee first stage an ordered response model is used to obtain predicted probabilities of 

participatingg in one of the four job levels. The variables used to predict the job levels are the 

humann capital variables (educational degrees and experience), market and firm variables 

(sizee of the firm, temporary employment, full-time employment, matching by field and level of 

education)) and personal characteristics (gender, age and dummy for child at home). The 

predictedd probabilities for each job level are used as instruments for job level in the earnings 

functionn estimation in the subsequent modeling stage. What we call "Job Level" is the 

predictedd probability that an individual with some characteristics works in a certain job level. 

"Jobb Level" is one of the independent variables of the earnings function together with 

thee probability that the person is highly-productive (earns high wage). In our case, although it is not 

significant,, the sign of the coefficient is the expected one. 
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Tablee 2.7. 2SLS ESTIMATION OF THE EARNINGS FUNCTION 

Variabl e e 

Intercept t 

Educatio n n 

Priorr to WU: Unspecified (ommited) 

Priorr to University: HBO 

Priorr to University: HAO 

Priorr to University: VWO 

Postt University: Ph.D. (ommited) 

Postt University: Short Graduate 

Postt University: University 

Postt University: HBO 

Postt University: -

Experienc ee on the Labo r Market 

Potentiall Experience 

Potentiall Experience Squared/100 

Nrr of Jobs 

Markett  Variable s 

Jobb Level 

Requiredd Education (ommited) 

Over-Education n 

Under-Education n 

Employer'' s firm size >500 (ommited) 

Employer'' s firm size <100 

100<== Employer' s firm size<500 

Matchingg by Field 

Permanentt Job 

Otherr  Variable s 

Childd at Home 

Female e 

Missin gg Observation s 

Matchingg by Field 

Hausmann t 

R* * 

Numberr of Observations 

Ful ll  Sampl e 

2.179(14.322 ) 

0.0500 (0.62) 

0.0366 (0.49) 

-0.0555 (-0.80) 

0.132(1.79*) ) 

0.0322 (0.25) 

0.0966 (0.83) 

0.0300 (0.79) 

0.0700 (15.80") 

-0.1322 (-9.51") 

0.0166 (2.98**) 

0.0755 (5.45**) 

-0.0311 (-1.70') 

-0.0199 (-0.59) 

0.0111 (0.55) 

-0.0011 (-0.05) 

0.0122 (0.76) 

0.132(6.38") ) 

0.0688 (3.39") 

0.0611 (3.12") 

-0.0699 (-1.50) 

1.0000 0 

(stt err=0.0065) 

0.451 1 

2940 0 

Males s 

2.186(11.988 ) 

0.015(0.21) ) 

0.0455 (0.76) 

0.0877 (0.65) 

0.105(1.82*) ) 

0.067(0.11) ) 

0.0999 (0.99) 

0.022(0.81) ) 

0.0666 (12.60**) 

-0.1177 (-7.34") 

0.019(2.90") ) 

0.067(4.17") ) 

-0.0544 (-2.41") 

-0.0122 (-0.33) 

-0.0155 (-0.61) 

-0.0211 (-0.88) 

0.010(0.52) ) 

0.1233 (4.82") 

0.026(1.12) ) 

-0.1311 (-2.13") 

1.0000 0 

(sterr=0.0017) ) 

0.454 4 

1985 5 

Females s 

2.2366 (8.68) 

0.012(0.11) ) 

0.0233 (0.90) 

0.0322 (0.33) 

0.078(1.71") ) 

0.0344 (0.09) 

0.0400 (0.23) 

0.0700 (0.05) 

0.0811 (8.99**) 

-0.176-0.176 (-5.18") 

0.0066 (0.58) 

0.0877 (3.19**) 

0.0200 (0.62) 

-0.0299 (-0.43) 

0.044(1.26) ) 

0.023(0.61) ) 

0.0277 (0.90) 

0.1311 (3.63") 

0.185(4.69**) ) 

0.0333 (0.48) 

1.0000 0 

(sterr=0.0031) ) 

0.465 5 

955 5 

t-statisticss in parenthesis; " significant at 5%,' significant at 10% (two-tailed test). Note: The twenty dummies for 

fieldss of study are also included in the regression. 
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Inn the first column we show the estimates of the earning functions for the full sample 

andd in the next columns, separately, the estimates for men and women in an attempt to 

ascertain,, for each gender separately, the response of earnings to the variables included. 

Thee wages are explained using the education (we include the dummy variables that 

describee the education before and after WU), the potential experience and its square, the 

numberr of jobs held, job level, fields of study attended in WU, market variables and some 

personall characteristics. We look at return to specific levels of education. The basic 

specificationn assumes that earnings are linear in education or that each year of education 

addss the same amount to earnings irrespective to the particular year. The linearity 

assumptionn in the Mincerian years-of-schooling specification is now dropped. This is 

particularlyy interesting given the recent discussion about heterogeneous returns for specific 

groupss (Card 1999). Moreover, for choice of schooling type returns to different levels of 

schoolingg (at the same level, say academic) are important by themselves. The estimates 

showw that Prior to WU education has no effect on wages. It may be that it does not provide 

usefull information on the real ability of the graduate. This matches the result found for 

allocationn to job level. But the most important and novel finding is that Post WU education 

(withh one exception) does not affect earnings either. The return to Short Graduate Programs 

iss the highest and the only statistically significant effect at a reasonable level. Obviously a 

Universityy with a very specific field, Agriculture in our case, will produce quite homogenous 

educatedd graduates. Apparently, school careers loose part their potential to explain the 

earningg differentials. As to job level, the implicit assumption that performing in jobs of higher 

levell always involves more effort implies that in equilibrium high-level jobs should yield higher 

wagess than lower jobs. An alternative specification was used by Tinbergen (1956) who 

assumedd that working in a job below one's capability level generates as much disutility as 

workingg above one's capability level. In our case the high level jobs raise earnings. The 

returnss to "Job Level" are higher for female employees than for male employees. We should 

alsoo note that wages are unrelated to field of study. In the regression we included all the 

dummiess for the agricultural fields of study during WU. The results are not included in the 

tablee for the sake of space. The rates of returns to all fields of study are statistically 

insignificantt for any reasonable power tests. Clear and strong sequences are found with 

respectt to the concave Experience /Earning profiles. Earnings-experience profiles differ by 

gender.. The profiles for males are rather steep compared to those of females, rising towards 

muchh higher earnings later in the career. This is an indication that men search for advancing 

inn their career (job level and earnings) till late in their labor life whereas women do not. 

"Numberr of jobs" positively influences the overall earnings and males earnings. In the full 
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samplee and for males sub-sample wages rise if the job is permanent whereas the missing 

dataa on "Matching by Field" decrease the earnings. Notably, there is a strong positive effect 

off having a child on women' s wages, almost nine times higher than the effect of a "child at 

home"" variable on men's wages. Checking the structure of our data set we see that females 

withh at least one child at home earn on average more than their male workers counterparts 

(seee Appendix 2.3.). This suggests a stronger selection effect for women. 

Thee specific data set we use allows us to differentiate between the worker's available 

capabilitiess and the job required capabilities. The effects of the mismatching in schooling 

levell expressed by Over/Required/Under education are also included. As we highlighted 

previouslyy we approach the issue of mismatching in education using a different method of 

measure:: we use the requirement stated by the employer (as described in Appendix 2.1.). 

Thee typical result found in the ORU literature so far, with respect to matching in schooling, is 

thatt the economic return to Over-education is positive but smaller than the return to adequate 

schooling.. In contrast, the return to Under-schooling is typically negative. Our results10 

deviatee from the standard ORU results, possibly because we have already included much 

detaill on education and job level, in particular for Over-education. The effect of Under-

education,, while insignificant, ties in with the generally small negative effect found in the 

literature.. The negative effect of Over-education is more deviant from standard results. Over-

educationn has only a positive effect for women, but is not significant for men, the effect is 

evenn significantly negative. This may be related to the detailed representation of education: 

thee post-university education may pick up the effects of Over-education. 

Comparisonn of the results for men and women separately, exposes notable 

differences.. To formally test for differences in parameters across sub-samples, a Chow test 

forr all the variables included is used. The F-statistic from Chow test is 2.11, significant at 1% 

acrosss the sub-samples of men and women separately. Therefore there is significant 

differencee among the return on the covariates for men and women. 

Evaluatingg the evidence so far, one may conclude that it makes sense to differentiate 

earningss both to individual's capabilities and to the requirements demanded of them in their 

job,, although the difference in acquired education has almost no effect. With this special 

measuree of mismatching in education we find results deviatory from the common ORU 

findings:: no premium for Over-education, on the contrary a rather large penalty for Over-

educationn relative to the returns on Required-education. Additional education (as degrees 

100 We estimated the regressions leaving out all the education details on prior and post WU education. 

Wee obtained positive, statistically significant effect of Over-education and smaller in absolute value, 

negative,, statistically insignificant effect of Under-education. 
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obtainedd after a university degree) has, with the exception of the Short Post Graduate 

degree,, zero effect on wages. The earnings profiles of the women who work are markedly 

differentt from that of men (probably because of selectivity but we are unable to correct for it). 

Fieldd of study has no effect on earnings. We also checked (without reporting here) earnings 

riskk as measured by residual earnings variation. It is highly similar across fields of study. 

Generally,, it seems, in this data set, field of study is fairly immaterial for earnings. 

Wee have also estimated earnings functions within job levels. However in this case it is 

possiblee that OLS regression will yield biased and inconsistent results because the 

assignmentt to job levels is selective and part of the wage determination process. In order to 

dealdeal with the potential selectivity problems we make use of Heekman' s two stage least 

squaree technique. These techniques yield consistent estimates. The selection equation has 

too be properly specified because the estimated coefficients of Heekman two-step method are 

veryvery sensitive to the specification. 

Wee specify an earnings function for each job level. Education, personal 

characteristicss (child at home, gender), variables related with the experience on the job 

markett (number of jobs and potential experience), as well as market variables (permanent 

job,, matching by field, firm size) are used in the probit selection equation to identify 

participationn in job level 4, 5, 6 or 7. 

Tablee 2.8. presents the earning functions estimated when controlling for selection bias 

withinn job level. The first column presents a rather standard earnings function, ignoring the 

jobb level effects altogether. The years of education positively influence the earnings and the 

experience/earningss profile is bell shaped. Also the "number of years" has the expected 

positivee sign on wages. The fact of being female positively influences the earnings. 

Uponn inspecting the results for the earnings functions separately by job level the first 

impressionn is that many variables keep their statistical significance level. Some of the 

significantt earnings contributions in the overall earnings function return within job levels. 

However,, many variables exhibit different magnitudes when they are compared to the overall 

model.. The earnings functions estimated by job level certainly do not show an easily to 

interprett pattern and some results are rather disturbing. Job level 4 has the weakest 

representation,, with less than 4% (95 observations) of the total sample. As a consequence 

wee have discarded the results from job level 4. Perhaps less than 100 observations are 

simplyy too few to bring out the relations that appear there. 



ChapterChapter 2. Returns to Education and Matching for Agricultural Graduates 27 

Tabl ee 2.8. SENSITIVITY OF THE RETURNS TO EDUCATION WITHIN JOB LEVEL S 

Intercept t 

Educatio n n 

Al l l 

2.559(18.65") ) 

0.0244 (3.32™) 

Experienc ee on the Labo r Market 

Potential l 

Experience e 

Experience e 

squared/100 0 

Nrr of Jobs 

0.076(17.42") ) 

-0.142 2 

(-10.22**) ) 

0.019(3.45**) ) 

Markett  and Firm Variable s 

Employer'' s firm 

sizee <100 

100<== Employer' s 

firmm size<500 

Matchingg by Field 

PermanentPermanent Job 

Otherr  Variable s 

Childd at home 

Female e 

Missin gg Observation s 

Matchingg by Field 

X X 

0.0144 (0.75) 

-0.0022 (-0.13) 

0.0111 (0.67) 

0.129(6.25") ) 

0.0700 (3.44***) 

0.0611 (3.11") 

-0.0003 3 

(-0.01) ) 

5 5 

2.517(11.800 ) 

0.0444 (3.89") 

0.103(16.47**) ) 

-0.203 3 

(-8.79") ) 

0.0211 (2.30**) 

0.0822 (3.21**) 

0.039(1.53) ) 

0.0600 (2.40") 

0.189(7.37") ) 

0.137(4.10") ) 

0.0666 (2.29") 

-0.053 -0.053 

(-0.78) ) 

-0.338 8 

(-11.98") ) 

6 6 

2.7111 (11.18 ) 

0.0211 (1.75*) 

0.0588 (7.78**) 

-0.085 5 

(-3.47") ) 

0.0255 (2.74**) 

-0.0199 (-0.59) 

-0.026-0.026 (-0.77) 

-0.366 (-1.26) 

0.0888 (2.70") 

0.062(1.90") ) 

0.103(2.92") ) 

-0.174 4 

(-2.50") ) 

0.004 4 

(0.09) ) 

7 7 

3.9266 (14.93 ) 

-0.0022 (-0.19) 

0.038(5.61"*) ) 

-0.088 8 

(-4.66") ) 

0.0088 (0.88) 

-0.021 1 

(-0.72) ) 

0.0022 (0.09) 

-0.0044 (-0.13) 

0.159(3.64**) ) 

0.016(0.49*) ) 

0.0944 (2.30") 

0.160 0 

(2.27**) ) 

-0.406 6 

(-15.63") ) 

R55 0.446 

Observationss 2940 770 1520 515 

t-valuess in parenthesis; * significant at 10%, " significant at 5% (two-tailed test). 

Interceptss increase with job level. The negative coefficient of schooling in job level 7 

mayy be due to the strong negative selectivity effect. The 4.4% return to an extra year of 

educationn when an individual works in job level 5 halves in job level 6 and becomes 

statisticallyy insignificant in job level 7. Experience/earnings patterns suggest a well-behaved 

concave,, regular structure in all job levels. The return to number of jobs is constant at about 

2%% in job levels 5 and 6 and zero in job level 7. Matching by field is irrelevant in all the job 

levelss and child at home is irrelevant in job level 7. "Permanent Job" appears to have effects 
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thatt persist at virtually each and every job level. In all job levels (except for job level 7) the 

returnn to gender is positive. The effect of "child at home" decreases with job level. The 

correctionn term for selectivity bias in the earnings functions is significant in all but one job 

levell (job level 6). Hence, in the job levels 5 and 7, because the expected earnings are 

significantlyy affected by selectivity in unobservables, they are downward biased. As to the 

effectt of observables, a look at the results provides support for the hypothesis of 

Comparativee Advantage: earnings differentials between two different individuals are 

dependentt on the job level at which they work. If there would be no comparative advantage 

inn this sense, earnings may still depend on job level, but there would be no interaction with 

personall characteristics. Then the allocation is irrelevant for social efficiency {provided 

earningss reflect productivity differentials) as total earnings will be the same for all allocations. 

2.5.. Conclusion s 

Thiss chapter has the dual objective of analyzing the educational mismatches and the effects 

off education (educational mismatches) and job allocation on the wages for the graduates 

fromm an Agricultural University. In the process, an extended earnings equation, containing 

bothh supply and demand side parameters has been used. We only claim a modest position 

forr the model discussed, as it does not identify a full market structure. All we specify is a 

wagee function and an allocation function in a world where heterogeneity of the demand side 

cann be measured by job level and by employer's hiring standard. 

Usingg standard Mincerian earnings functions with potential experience on the labor 

markett no surprising result appeared: the rate of return to schooling for men is 5.8% and for 

womenn it is 6.3%. "Job level" possesses high levels of significance explaining variations in 

earningss which lends support to the hypothesis that "Job level" is an important variable in the 

structuree of earnings differentials and employers see in it an indicator of the capability to 

generatee commitment, effort and success. 

Inn almost all the specifications the dummy for female has positive and significant 

effectt on earnings, therefore there is no sexual discrimination in this sample. These unusual 

resultss may have something to do with the special sample. Fifty five percent of the females 

workk full time. So our female sample mostly consists of a special category, the "career" 

women,, who prefer to work full-time in order to earn higher wages and probably to have good 
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sociall position. However, we detected no selectivity bias for the full-time working females 

relativee to part-time female workers. 

Thee central result is that prior and post university education makes not much 

differencee in terms of wages. When returns to particular levels of education were examined it 

wass found that the great majority of the dummies for educational levels turned out to be 

statisticallyy insignificant. Prior to WU education makes no difference on future earnings: pre-

universityy ability, as measured by the type of school attended, has no impact on post WU 

wages.. The interpretation is that only WU counts, not how you got there. Post academic 

acquiredd skills are also not important predictors of wages as a subsequent labor market 

success.. Except for Short Graduate Degree, after WU graduation, post WU education is not 

relevant.. The fields of study do not generate differences in wages either. By including in the 

earningss function dummies for mismatches in education we find penalties of Over-education 

andd irrelevance of Under-education on wages. 

Ourr results do not support the common finding of the ORU literature. Under-education 

reducess earnings, but not significantly, Over-education does not significantly increase 

earnings;; the positive effect is insignificant for women, for men there is even a significant 

negativee effect. 
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2.6.. Appendice s to Chapte r 2 

Appendi xx  2.1. The Definitio n of the Variable s 

Schoolin gg Variables : 

Educationn Prior to WU: 

Priorr to WU: HBO Dummy variable that takes the value of 1 if prior to WU education 

wass HBO (Higher Vocational Education) and 0 otherwise. 

Priorr to WU: HAO Dummy variable that takes the value of 1 if prior to WU education 

wass HAO (Higher Vocational Education In Agriculture) and 0 

otherwise. . 

Priorr to WU: VWO Dummy variable that takes the value of 1 if prior to WU education 

waswas VWO (Pre-University Education) and 0 otherwise. 

Priorr to WU: Else Dummy variable that takes the value of 1 if prior to WU education 

waswas different from the specified above and 0 otherwise. 

Educationn Post WU: 

Postt WU: Ph.D. Dummy variable that takes the value of 1 if a Ph. D Program 

wass successfully completed after WU and 0 otherwise. 

Postt WU: Short Dummy variable that takes the value of 1 if a Short Graduate 

Graduatee Programs Program was successfully completed after WU and 0 otherwise. 

(Master/MBA) ) 

Postt WU: Another Dummy variable that takes the value of 1 if Post WU education 

Universityy consists of graduation of Another University (different from WU) 

andd 0 otherwise. 

Postt WU: HBO Dummy variable that takes the value of 1 if HBO courses were 

successfullyy completed after WU and 0 otherwise. 

Postt WU: Nothing Dummy variable that takes the value of 1 if the education ended 

withh WU graduation. 

Matchh by level/typ e of education : 

Required-educationn Indicates that an individual has the Required schooling as specified 

byy the employer. 

Over-educationn Indicates that an individual is Over-schooled as regarding the 

employerr requirements. 

Under-educationn Indicates that an individual is Under-schooled as regarding the 

employerr requirements. 
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Matchh by Field Dummy that signals when the field of study followed by the 

respondentt coincides with the field of study asked by the employer 

forr the job 

Experience : : 

Potentiall It is measured as the age minus six minus total number of years 

Experiencee spent in education (by assigning standard durations to educations) 

Numberr of Jobs The number of jobs held since graduation 

Sizee of the firm : 

Employer'ss firm size <100 Dummy variable that takes the value of 1 if the 

employer'ss firm has less than 100 workers, 0 otherwise. 

100<=Employer'ss firm size Dummy variable that takes the value of 1 if the firm has 

<5000 between 100 and 500 workers, 0 otherwise. 

Employer'ss firm size >500 Dummy variable that takes the value of 1 if the firm has 

moree than 500 workers, 0 otherwise. 

Otherr  variables : 

Permanentt Job Dummy that takes value of 1 if the current job is permanent and 0 

otherwise e 

Childd Dummy that takes value of 1 if the individual is a parent for at least one 

childd and 0 otherwise 

Femalee Dummy that takes value of 1 if the worker is Female and it takes value 

00 if Male 

Field ss of Stud y Dummies : 

Thee dummy set for each field of study {each dummy takes value 1 if the field of study is the 

specifiedd one, and 0 otherwise) provides information on the specialization obtained in the 

university.. There are 20 fields and 20 dummies attached to them. The fields are (in order 

fromm 1 to 20): 1. "Biology", 2. "Plants' Reproduction and Protection", 3. "Agriculture: Plant 

Culture",, 4. "Gardening", 5. "Zootechnics", 6. "Agricultural Systems", 7. "Forestry", 8. "Soil, 

water,, atmosphere", 9. "Agricultural Equipment", 10. "Tropical Areas Usage", 11. 

"Environmentt Hygiene", 12. "Food/Provision Technology", 13. "Nutrition and Health", 14. 

"Molecularr Biology", 15. "Biotechnology", 16."Economics in Agriculture and Environment", 

1/."Managementt and Consuming", 18. "Development of Rural Areas", 19. "Agrarian 

Sociology",, 20. "Management in tropical Area". 
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Appendi xx 2.2. Descriptiv e statistic s 

Variabl e e 

Grosss Hourly Wages 

Yearss of studies 

Yearss in Jobs 

Experiencee (potential) 

Age e 

Numberr of Jobs 

Mean n 

18.3 3 

16.5 5 

8.3 3 

9.3 3 

34.9 9 

2.8 8 

Std.. Dev. 

15.3 3 

1.1 1 

7.9 9 

6.8 8 

8.6 6 

1.7 7 

Min n 

0 0 

16 6 

0 0 

0 0 

23 3 

0 0 

Max x 

623.1 1 

22 2 

35 5 

38 8 

65 5 

14 4 

Numberr of Observations 2940 

Appendi xx 2.3. Wages for men and wome n with/withou t childre n 

Logg wages 

Womenn with at least one child (254 obs.) 

Womenn without children (701 obs.) 

Menn (all) (1985 obs.) 

Mean n 

3.8 8 

3.3 3 

3.5 5 

Std.. Dev. 

0.3 3 

0.5 5 

0.5 5 

Min n 

2.2 2 

-4.6 6 

-4.6 6 

Max x 

5.6 6 

5.1 1 

7.2 2 

Appendi xx 2.4. The Dutc h Educatio n Syste m 

Dutchh education consists of a two tracks system with a general (or academic) track and a 

vocationall track. The tracks are not completely separated however, and crossovers are 

possible.. The standard duration needed to obtain a higher vocational degree from the end of 

primaryy education varies from 7 to 9 years. For a university degree, the standard duration of 

post-primaryy education is 11 years, or 13 years in the case of medical degree. Although the 

differentt education types are difficult to compare, their respective durations (beyond 

elementaryy school) give some indication of standing and difficulty. Omitting the category of 

elementaryy education, the following six levels are distinguished (all educations are expressed 

ass highest education level attended): Extended Primary (a duration of 2 years after the 

elementaryy school), Lower Vocational (a duration of 3 years after the elementary school), 

Intermediatee Vocational (a duration of 4 years after the elementary school), Intermediate 

Generall (a duration of 5 years after the elementary school), Higher Vocational (a duration of 

99 years after the elementary school), University or more (a duration of 11 or more years after 

thee elementary school). 


