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Outline of the presentation

Introduce the PIMEC-URV Data Set

Advantages of this type of data

Example of analysis: returns to 
competences



Data

Partnership Catalan government, 
employer association, university

“conceptual” approach: employers, 
employees, territory

Both quantitative and qualitative data



Data: Survey methods

Survey development and sampling

Items based on prior studies

Customized questions based on field work 

and focus groups with employers’

association members

Pre-test and pilot survey questionnaires

Employee surveys based on random 

sample



Data: Survey methods

Survey administration
Initial telephone contact to gain 
participants
Surveys sent via mail to each firm
Follow-up phone contacts
Courier pick-up of completed surveys

Good response rate and representative 
sample (firm level). High quality of the 
data (low missing information)



Data: Survey methods

Customized surveys (by industry)

Firm Survey: Owner or general manager

Questions: ownership, customer characteristics, 

process technology, product strategy, product 

development and innovation, market leadership,  

Human Resource practices (hiring, promotion, 

payment, work organization, centralization of 

decisions, training)



Data: Survey methods

Customized surveys (by occupational 
group)

Employee survey
Managers, supervisors, core non-management 
employees
Questions: Job requirements (list of job 
characteristics, risk, responsibility, intensity, 
exchanging ideas, perceived complexity, skill 
needs), human capital (education, training and 
experience divided into types), job satisfaction, 
wages, basic background information.



Data: Survey methods

Survey data matched to objective data 
“SABI” data:  Financial balance sheet and 
profit and loss statement required by law to 
be submitted by all firms with 10 employees 
or more

Variables include: Value added, return on 
investment, assets, physical capital, etc.

Territorial data: regional labor market, 
demographic, and industry data



Data: Survey methods

Field work

Additional field work designed to better 
understand meaning of innovation and trade-
offs in context of small firms in different 
industries

Matched pairs of innovative and non-innovative 
firms 

31 site visits



Data: Survey outcomes

Employer – employee survey data 
497 firms and 4.900 employees

Small firms in Catalonia: 9 sectors
Firm size: 10-250 (mean 40)
Manufacturing

Food & beverages 
Rubber & plastics
Fabricated metal products, exc. machinery" ‘
Machinery & equipment 
Office, accounting & computing machinery
Furniture

Services
Hotels
Computer & related activities
Human health services“



Research projects

Determinants of innovation: interaction between work 

organization, technology, HC and decentralization (Rose Batt, 

Cornell)

Internal and external determinants of innovation: absorptive 

capacity (A. Faggian, Southampton) 

Determinants of productivity

Decentralization of decisions: determinants and consequences 

Payoff to competences and overeducation

Individual and firm payoff to risk (J. Hartog, UAms)

Work organization and job satisfaction



Returns to competences

Economics of competences

According to the HCT, years of schooling and 

experience are a proxy of individual 

competence. In this theory little attention has 

been given to the specific knowledge and 

skills acquired. To be effective, the HCT 

presents some restrictions to define the 

individual competence.



Returns to competences

Economics of competences

The fundamental problem of the HCT is 

the confusion between the process and 

the product (between the source of 

acquisition of the competence and the 

competence itself). 



Returns to competences

Economics of competences

The HCT does not specify the kinds of 

knowledge and skills acquired through 

the investments in schooling and 

experience.

Green (1998), Garcia Aracil et al. (2004); Dickerson and 

Green (2004); Suleman and Paul (2007)



Returns to competences

There is no consensus on the competences 

that generate higher pay-offs

Competences depend on the surveys

Opposing evidence regarding some competences

Generic competences are primarily learnt in 

the workplace

Previous studies tended to neglect the impact of firm 

characteristics on wage equations

Most appreciated competences by employers 

are the same for all positions?



Generic competences

Initial set of 25 competences
Job analysis

Required competences = acquired 
competences?

We apply factor analysis to reduce data



Generic competences
Table 1. Initial set of competences 

Dealing with people 
Selling a product or a service 

Counselling, advising or caring for customers or clients 
Making speeches or presentations 
Persuading or influencing others 
Planning the activities of others 

Delegating tasks 
Planning your own activities 
Organizing your own time 

Thinking ahead 
Learning continuously 

Working with a team of people 
Listening carefully to colleagues 

Instructing, training, teaching people, individually or in group 
Reading short documents such as short reports, letters or memos 
Writing long documents such as long reports, handbooks, articles or books 

Calculations using decimals, percentages or fractions 
Calculations using advanced mathematical or statistical procedures 

Spotting problems or faults 
Working out the cause of problems or faults 

Thinking of solutions to problems 
Noticing when there is a mistake 
Paying close attention to details 

Knowledge of particular products or services 
Specialist knowledge or understanding 

 



Generic competences
Table 2. Classification of competences emerging from factor analysis 
Spotting problems or faults 
Working out the cause of problems or faults 
Thinking of solutions to problems 
Noticing when there is a mistake 
Paying close attention to details 

Problem solving 

Dealing with people 
Selling a product or a service 
Counselling, advising or caring for customers or clients 
Making speeches or presentations 

Client communication 

Persuading or influencing others 
Planning the activities of others 
Delegating tasks 

High-level communication 

Planning your own activities 
Organizing your own time 
Thinking ahead 
Instructing, training, teaching people, individually or in group 

Planning skills 

Dealing with people 
Learning continuously 
Working with a team of people 
Listening carefully to colleagues 

Horizontal communication 

Calculations using decimals, percentages or fractions 
Calculations using advanced mathematical or statistical procedures Numeracy skills 
Knowledge of particular products or services 
Specialist knowledge or understanding Technical knowledge 
Reading short documents such as short reports, letters or memos 
Writing long documents such as long reports, handbooks, articles or books Literacy skills 

 



Generic competences
Table 3: Mean levels of  generic competences by gender, highest education level attained, and technology 
level 
 Sex Highest educational level attained Technology 
 Men Women Educ. 1 Educ. 2 Educ. 3 Educ. 4 Low-Tech High -Tech 
Obs. 2932 1339 2005 1074 803 389 2382 1889 
Prob. solv. 0,034 -0,075 -0,019 0,061 0,012 -0,097 -0,056 0,070 
Client com. -0,039 0,086 -0,098 -0,027 0,175 0,220 0,033 -0,041 
High com. 0,067 -0,147 -0,113 -0,031 0,110 0,442 -0,053 0,066 
Planning -0,018 0,040 -0,057 0,010 0,063 0,133 -0,009 0,012 
Horiz. com. -0,057 0,124 -0,046 -0,003 0,107 0,025 -0,015 0,020 
Numeracy 0,065 -0,142 -0,109 0,049 0,103 0,213 -0,009 0,012 
Tec. know. -0,009 0,020 -0,198 0,076 0,259 0,276 -0,019 0,024 
Literacy -0,017 0,037 -0,128 -0,057 0,195 0,414 -0,016 0,020 
Abbreviations: Problem-solving (Prob. solv.), Client communication (Client com.), High-level communication (High com.), Horizontal 
communication (Horiz. com.), Technical know-how (Tec. know.); Educ. 1 (No qualifications, Compulsory education and Basic Vocational 
Education), Educ. 2 (Secondary Education and Medium Vocational Education), Educ. 3 (Higher Vocational Education and 3-year-degree), 
Educ. 4 (4-year-degree and PhD). 

 



Generic competences
Table 4: Mean levels of generic competences by job characteristics 
 Time needed to reach the optimal level of productivity Position in the firm 

 < 1 Month 
1-3 

months 
3-6 

months 1/2-1 year 
1-2  

years 
> 2  

years Manager  Supervisor
Core 

employee 
Obs. 387 813 768 893 726 684 569 607 3095 

Prob. solv. -0,305 -0,139 -0,011 0,096 0,100 0,119 -0,002 0,186 -0,036 
Client com. -0,014 -0,102 0,008 -0,007 0,043 0,083 0,280 -0,015 -0,049 
High com. -0,392 -0,237 -0,078 0,064 0,223 0,272 0,640 0,709 -0,257 
Planning -0,206 -0,076 -0,009 0,016 0,037 0,158 0,165 0,202 -0,070 
Horiz. com. -0,031 -0,007 -0,071 0,049 0,020 0,021 0,001 0,047 -0,009 
Numeracy -0,345 -0,181 0,003 0,032 0,143 0,213 0,340 0,082 -0,079 
Tec. know. -0,270 -0,060 0,070 0,058 0,045 0,022 0,158 0,092 -0,047 
Literacy -0,100 -0,065 0,033 0,058 0,054 -0,036 0,228 0,040 -0,050 
Abbreviations: Problem-solving (Prob. solv.), Client communication (Client com.), High-level communication (High com.), Horizontal 
communication (Horiz. com.), Technical know-how (Tec. know.).  

 



Returns to competences

We consider competences as job attributes 
that must be compensated.
We estimated an augmented mincerian
equation
Dependent variable in intervals

OLS        inconsistent estimation
We estimate the model using Maximum Likelihood

(1)iiiiiiii TechHCFirmIndJobCompW υηϕφδγβα +++++++=ln



Returns to competences
Table 5. Hedonic wage equations. Returns to Managers 
  MODEL 1 MODEL 2 

 
Competences 

 
Competences 

Other job characteristics 

Problem-solving -0,016  (0,0208) -0,029  (0,0207) 
Client communication 0,0773*** (0,0184) 0,0719*** (0,0182) 
High-level communication 0,0364  (0,0236) 0,0173  (0,024) 
Planning skills 0,008  (0,0229) -0,0047  (0,0232) 
Horizontal communication 0,0383  (0,0256) 0,0194  (0,0271) 
Numeracy skills 0,0358* (0,0214) 0,0154  (0,0218) 
Technical know-how 0,0083  (0,0273) -0,0024  (0,0266) 
Literacy skills -0,0654*** (0,0222) -0,0635*** (0,0216) 

Intensity   0,0124  (0,0178) 
Degree of freedom   0,0703*** (0,0229) 
New initiative   0,0386** (0,0194) 
Exchanging ideas   -0,0064  (0,0209) 

Technology Index -0,0581** (0,027) -0,0477* (0,0269) 

St. error of est./Log likelihood 0,2890 -794,9623 0,2821 -784,9064 
Chi2 / Probability 316,97 0,00 322,16 0,00 
McKelvey & Zavoina's R2 0,255 0,275 
Controls for individual characteristics YES YES 
Controls for human capital YES YES 
Controls for firm characteristics YES YES 
N = 569 
Robust standard errors in parentheses; * denotes significant at 10%; ** denotes significant at 5%; *** denotes significant at 1% 

 



Returns to competences
Table 6. Hedonic wage equations. Returns to Supervisors 
  MODEL 1 MODEL 2 

 
Competences 

 
Competences 

Other job characteristics 
Problem-solving 0,0075  (0,0152) 0,0086  (0,0159) 
Client communication 0,033*** (0,0124) 0,0325*** (0,0127) 
High-level communication 0,025  (0,0177) 0,0232  (0,0182) 
Planning skills -0,0146  (0,017) -0,0155  (0,0174) 
Horizontal communication 0,0096  (0,0161) 0,0163  (0,0163) 
Numeracy skills 0,032** (0,0131) 0,0308** (0,0131) 
Technical know-how -0,0007  (0,0192) 0,0011  (0,0192) 
Literacy skills 0,0272  (0,0177) 0,0279  (0,0175) 

Intensity   0,0025  (0,0131) 
Degree of freedom   0,0269  (0,0164) 
New initiative   0,0081  (0,0145) 

Technology Indexa 0,009  (0,0201) 0,0065  (0,0206) 

St. error of est./Log likelihood 0,2184 -943,5899 0,2169 -940.322 
Chi2 / Probability 477,25 0,00 493,28 0,00 
McKelvey & Zavoina's R2 0,368 0,376 
Controls for individual characteristics YES YES 
Controls for human capital YES YES 
Controls for firm characteristics YES YES 
N = 607 
Robust standard errors in parentheses; * denotes significant at 10%; ** denotes significant at 5%; *** denotes significant at 1% 

 



Returns to competences
Table 7. Hedonic wage equations. Returns to Core Employees 
  MODEL 1 MODEL 2 

 
Competences 

 
Competences 

Other job characteristics 

Problem-solving 0,0027  (0,0044) -0,0001  (0,0045) 
Client communication 0,0068  (0,0056) 0,0057  (0,0056) 
High-level communication 0,0291*** (0,006) 0,0269*** (0,006) 
Planning skills 0,0177*** (0,0047) 0,0136*** (0,005) 
Horizontal communication -0,0081  (0,0055) -0,0101* (0,0055) 
Numeracy skills 0,0286*** (0,0062) 0,0267*** (0,0062) 
Technical know-how 0  (0,0068) -0,0015  (0,0067) 
Literacy skills 0,0033  (0,0076) 0,0036  (0,0075) 

Intensity   0,0057  (0,0046) 
Degree of freedom   0,0129*** (0,0046) 

Technology Indexa 0,0046 (0,0083) 0,0049  (0,0082) 

St. error of est./Log likelihood 0,2211 -3930,1929 0,22071 -3925,3169 
Chi2 / Probability 1659,47 0,00 1689,37 0,00 
McKelvey & Zavoina's R2 0,352 0,354 
Controls for individual characteristics YES YES 
Controls for human capital YES YES 
Controls for firm characteristics YES YES 
N=3095 
Robust standard errors in parentheses; * denotes significant at 10%; ** denotes significant at 5%; *** denotes significant at 1% 

 



Returns to competences

Returns to generic competences

Managers

Client communication generates a remarkable 

positive pay-off

Literacy skills yields negative returns

Degree of freedom and initiative increase earnings

Supervisors

Client communication and numeracy skills carry 

positive returns



Returns to competences

Returns to generic competences

Core employees

High level communication, numeracy skills and 

planning skills yield a wage premium

Horizontal communication depresses earnings

Degree of freedom is also positively valued



Returns to competences

Production technology
Core employees and supervisors

Non significant impact

Managers
Negative impact

Can technology either produce no effect on 
earnings or depress them?



Table 11. Returns to each of the generic competences and its interaction with the type of firm.

Managers Supervisors Core employees

Problem-solving -0.0441 (0.0281) 0.0113 (0.0203) -0.0046 (0.0056)

Problem.- solving x technology 0.0263 (0.0373) -0.0125 (0.0318) 0.0115 (0.0088)

Client communication 0.1001*** (0.0231) 0.0213 (0.0168) 0.0012 (0.0071)

Client com. x technology -0.058* (0.0334) 0.0165 (0.0229) 0.0097 (0.0102)

High-level communication 0.0266 (0.031) 0.0038 (0.0233) 0.0251*** (0.0077)

High-level com. x technology -0.0132 (0.04) 0.044 (0.0326) 0.0042 (0.0117)

Planning skills 0.0061 (0.0287) -0.0027 (0.0215) 0.0135** (0.0062)

Planning skills x technology -0.0352 (0.0463) -0.0304 (0.0342) 0.0002 (0.0092)

Horizontal communication 0.0167 (0.0365) 0.0359* (0.0218) -0.0117* (0.0069)

Horizontal com x technology -0.0013 (0.0474) -0.052* (0.0313) 0.004 (0.0106)

Numeracy skills -0.0205 (0.0314) 0.0333* (0.0174) 0.0282*** (0.0077)

Numeracy skills x technology 0.0692* (0.0388) -0.0078 (0.0233) -0.0034 (0.011)

Technical know-how -0.0556 (0.0369) -0.0109 (0.0256) 0.0117 (0.0085)

Tech. know-how x technology 0.1104** (0.0491) 0.0296 (0.0364) -0.0298** (0.0124)

Literacy skills -0.066** (0.0294) 0.0484** (0.0231) -0.0003 (0.0093)

Literacy skills x technology 0.0117 (0.0424) -0.0413 (0.0309) 0.0094 (0.0146)

Computer use -0.0116 (0.0349) -0.0211 (0.0183) 0.0003 (0.0066)

Computer use x technology 0.0585 (0.0493) -0.0053 (0.0239) 0.0013 (0.0085)

Robust standard errors in parentheses; * denotes significant at 10%; ** denotes significant at 5%; *** denotes significant at 1%



Comments on HC-competences

HC variables not affected by the inclusion 
of competences – complements? 

Reduction on the value of the coefficients 
are overall modest and related to firm 
characteristics (except supervisors)

The coefficients on competences are not 
affected either 



Conclusions

Some competences are very appreciated 
by employers 
Differences depending on the position 

Managers
Client communication

Supervisors
Client communication and Numeracy skills

Core employees
High-level communication, Numeracy and 
Planning skills



Conclusions

Job characteristics
The degree of freedom is associated with 
higher earnings for managers and core 
employees
For managers, initiative is also positively 
compensated



Conclusions

No impact of the technological level on 
earnings for supervisors and core 
employees

It is negative for managers. However, 
the interaction terms come up positive 
and the tech. Variable is no longer 
negative
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