
SciELO Books / SciELO Livros / SciELO Libros 
 
CÁRDENAS RUBIO, J. Conclusions and Implications. In: A web-based approach 
to measure skill mismatches and skills profiles for a developing country: the 
case of Colombia [online]. Bogotá: Editorial Universidad del Rosario, 2020, pp. 
298-326. ISBN: 978-958-784-545-7. Available from. 
https://books.scielo.org/id/kt6p8/pdf/cardenas-9789587845457-13.pdf. 
https://doi.org/10.12804/urosario9789587845457. 
 

 

All the contents of this work, except where otherwise noted, is licensed under a Creative 
Commons Attribution 4.0 International license. 

Todo o conteúdo deste trabalho, exceto quando houver ressalva, é publicado sob a licença 
Creative Commons Atribição 4.0.  

Todo el contenido de esta obra, excepto donde se indique lo contrario, está bajo licencia de 
la licencia Creative Commons Reconocimento 4.0. 

 

 
 

 
 

 
 

10. Conclusions and Implications 
 
 

Jeisson Cárdenas Rubio 
 

https://books.scielo.org/id/kt6p8/pdf/cardenas-9789587845457-13.pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


298 

A web-bAsed ApproAch to meAsure skill mismAtches And skills profiles for A developing country

10. Conclusions and Implications



299c

 c

10.1. Introduction 

This book investigated to what extent a web-based model of skill mismatches 

could be developed for Colombia, where information regarding the labour mar-

ket is relatively scarce. In particular, this research sought to answer how and 

to what extent novel sources of information from job portals might be used to 

inform policy recommendations, especially to address two major labour market 

problems in Colombia, which are relatively high unemployment and informality 

rates (9.4% and 47.2% in 2017, respectively). Indeed, the Colombian economy 

had the second highest unemployment rate in the Latin American region in 

2015, and the informality rate was around 1.4 percentage points higher than 

the Latin American average in the same year (ILO 2016b) (see Chapter 3).

Under the model of perfect competition, the over- or undersupply of skills 

(skill mismatches expressed in informality and unemployment) only arise over 

the short term (Bosworth, Dawkins, and Stromback, 1996). Consequently, this 

mode cannot explain the high and persistent informal and unemployment rates 

that exist in countries like Colombia. The conditions needed for perfect com-

petition seldom exist because agents usually possess imperfect information 

about offered skills and those in demand (Garibaldi 2006; Reich, Gordon, and 

Edwards 1973; Stiglitz et al. 2013). This failure in the labour market can cre-

ate skill shortages. Workers with the skills demanded by employers are more 

likely to be engaged in the formal economy, while workers without the “proper” 

skills have more chances of being absorbed by the informal economy or being 

unemployed. Consequently, an economic model with imperfect information 

better explains labour market outcomes in countries like Colombia (Chapter 2). 

The evidence gathered for this document suggests that one of the lead-

ing causes of high unemployment and informality rates in Colombia is due to 

skill shortages. Employers, labour market experts, and national and interna-

tional institutions agree that, in general, Colombian job seekers do not have 
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appropriate skills to fill available vacancies (OECD 2015a; ManpowerGroup, 

n.d.; Arango and Hamann 2013). People make decisions about human capital 

investments and look for jobs based on imperfect information; hence, they do 

not meet employer requirements. Moreover, employers do not have perfect 

information about the skills possessed by potential workers and where they can 

be found (Desjardins and Rubenson 2011; Oyer and Schaefer 2010) (Chapter 2).  

Despite the high incidence of these phenomena, Colombia does not have a proper 

labour market analysis system to identify possible skill shortages and current 

employer requirements regarding skills. One main reason for the absence of 

a skill mismatch identification system is that the collection of labour demand 

information through traditional sources (employer surveys) is costly, in terms 

of resources and time. Additionally, the available data do not provide detailed 

characteristics of the labour demand for certain occupations or skills over time, 

and thus it is not possible to draw comparisons between labour demand and 

supply information (Chapter 3). 

Recently, the use of online job portals as a source of information has 

attracted the attention of researchers and policymakers (Kureková, Beblavy, 

and Thum, 2014), since job portals seem to provide quick and relatively low-

priced access to analyse labour demand information. Importantly, this kind 

of data might be more relevant in contexts where employers experience diffi-

culties in filling job vacancies; in these instances, information from job portals 

might be the only data available to analyse labour demand for skills in order to 

address labour supply limitations according to employer requirements. Infor-

mation from job portals has considerable potential to fill information gaps in 

different countries, in real time and at a low cost (Chapter 4).

Like any other source of information, Big Data sources need to be exam-

ined to avoid biases and determine the scope of these data. For instance, given 

internet penetration rates and the type of job portal users who have access to 

online vacancies, online vacancy data might have some representativeness 

limitations. The existence of those potential limitations, though, does not 

necessarily invalidate the use of job portals for labour market insights. In fact, 

an identification of the biases and limitations of online vacancy data helps us 

to understand the topics on which the analysis of online vacancy data might 

have a higher and decisive impact, such as the design of labour market public 

policies and academic research.
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However, in general, little has been done to investigate, in depth, the advan-

tages, limitations, and possible uses of job portals to tackle skill mismatches in 

different countries. Thus, this study contributes to a better understanding of the 

advantages and limitations that job portals can provide towards addressing public 

policy issues or academic research problems by: 1) showing how skill mismatches 

help to generate unemployment and informality in Colombia; 2) providing a bet-

ter understanding of these phenomena through the development of a framework 

that uses matching theory and Big Data concepts (Chapters 2 to 4); 3) develop-

ing methods and proposing criteria to collect and organise information from job 

portals in a consistent and efficient way (Chapters 5 to 6); 4) testing the internal 

and external validity of online vacancy data for economic analysis (Chapter 8); 

5) providing a detailed and novel analysis of unmet Colombian labour demand 

(Chapters 7 to 9); and 6) determining skill shortages based on job portals and 

household surveys using an updated occupational classification (household 

survey occupational information has been updated to ISCO-08 thanks to the 

methodologies conducted in this book) (Chapter 9).

This book has used a variety of quantitative methods to collect, clean, 

organise, categorise, compare, and analyse a large amount of labour demand 

vacancies and labour supply information. Specifically, web-scraping methods 

were implemented to systematically and automatically collect vacancy infor-

mation from three main Colombian job portals over three years. Once this 

information was collected, text mining techniques were used to structure the 

vacancy database (Chapter 5). As skills and occupational data are one of the most 

important features of this vacancy information (and also one of the most difficult 

features to organise for statistical analysis), a combination of machine learning as 

well as automated and manual classification methods were conducted to obtain 

consistent occupation and skills variables. Once the vacancy information had 

been structured, the next step was to impute the values of essential variables 

for statistical analysis, such as education and salaries (Chapter 6).

The following careful steps were taken to test the vacancy database. First, 

a statistical analysis provided a description of the vacancy database. This 

analysis also served as an initial approach to comprehend the structure and 

the dynamics of the Colombian unmet labour demand in detail (Chapter 7).  

However, one of the main concerns of using information from job portals for 

statistical purposes is that little is known about the possible biases and limits 
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of these sources of information (Chapter 4). Thus, internal and external valid-

ity tests were conducted to determine these biases and limitations (Chapter 8). 

Once data limitations were established, quantitative methods focused on pro-

viding a labour market analysis were proposed using a combination of demand 

and supply information to monitor skill shortages and address labour supply 

according to employer requirements (Chapter 9).

This chapter presents the conceptual contributions in Section 10.2, while 

the main contributions of this work to methodology, such as the collection and 

validation processes to evaluate the vacancy database, are discussed in Sec-

tion 10.3. The empirical contributions (e.g. main findings of skill mismatches 

and skill requirements) are presented in Section 10.4. The implications of this 

study for policymakers, education and training providers, and job seekers are 

described in Section 10.5. Limitations and further research are discussed in 

Sections 10.6 and 10.7, respectively. Finally, Section 10.8 presents the conclud-

ing statement to this research.

10.2. Conceptual contributions

As Kureková, Beblavy, and Thum (2014) state (Chapter 4), the debate regarding 

the use of online sources (e.g. job portals) for labour market analysis is flawed, 

one reason being that any source of information has certain limitations or 

biases (census, surveys, the internet, etc.). Additionally, most studies that use 

vacancy data obtain information from private companies, and their methods 

(and corresponding changes over time) for collecting such data remain in a 

“black box” (see, for instance, Lima and Bakhshi 2018, or Turrell et al. 2019). 

Consequently, these studies are not able to explain in detail how data were 

obtained and processed, nor the challenges and limitations of consolidating 

an unmet labour demand database. Moreover, given that these sources of 

information are relatively new and there are challenges to test the validity of 

these data, there is a lack of debate concerning the types of research questions 

information from job portals can provide consistent and valuable data for so 

as to conduct an adequate labour market analysis (see Chapters 4 and 8). 

Thus, this book offers an important contribution to the debate about whether 

data from job portals can be used more extensively, and to what extent they 
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provide reliable results. Specifically, this research determines whether online 

vacancy information can provide key and reliable information to manage labour 

supply according to labour market requirements. Despite different concerns 

about the use of information from job portals for labour market analysis, this 

study found that, with the proper techniques, it is possible to obtain online 

vacancy information of a relatively high quality (Chapters 5 to 9). 

As discussed earlier in Chapter 4, the quality framework and guidelines 

provided by the OECD establish seven dimensions in order to evaluate the 

quality of data in a specific database: relevance, accuracy, credibility, timeliness, 

accessibility, interpretability, and coherence (OECD 2011, pp. 7-10) (Chapter 

4). Table 10.1 presents the findings of this research regarding this framework. 

Table 10.1. OECD quality framework and vacancy data

Criteria Result

Relevance 
The online vacancy database is (at the very least) a relevant source to 
gather information about skill mismatches and job requirements in the 
Colombian labour market (Chapters 7 to 9).

Accuracy 
The vacancy database broadly describes the structure of urban unmet 
labour demand, except for self-employed (“business owners”), informal, 
governmental, military, and agricultural occupations (Chapters 7 to 9).

Credibility 
This book shows evidence that it is possible to consolidate a consistent 
vacancy data in accordance with proper statistical standards (Chapters  
4 to 6).

Timeliness 

This criterion is one of the most important advantages of information 
from job portals compared with other sources of information. Once the 
algorithms and statistical procedures are established to collect information 
from job portals, it is possible to analyse employer requirements almost 
immediately after the information is created. This document has shown 
that vacancy information helps to guarantee that skill shortage indicators 
are relevant in the short term (Chapter 9).

Accessibility 
This book demonstrated that a consistent vacancy database can be con-
solidated from job portals and, potentially, this information and derived 
results can be made accessible to the public (Chapters 5 to 9).

Interpretability 

Given the theoretical framework, definitions, target population, and rep-
resentativeness of this study, the interpretability of the vacancy database 
considerably improves. This book has shown that the analysis of vacancy 
and household survey information can be combined to produce consistent 
and easy-to-interpret indicators for skill shortages (Chapter 9).

Coherence 

The vacancy data provides internally and externally consistent results. 
For instance, information from job portals adequately represents the “real” 
trends and economic seasons of the total number of job placements in 
Colombia (Chapter 8). 
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These criteria have evidenced that this document addresses the key issues 

of vacancy data. Consequently, the research demonstrates that the concept 

and sources of Big Data (in this case, from job portal sources) can provide 

consistent results to orient public policies (e.g. identifying skill shortages) (see 

Chapters 7 to 9). Importantly, it also shows that, using the proper techniques, 

online vacancy data can fulfil conceptual requirements to be considered as 

high-quality data for labour market analysis (see Chapters 4 and 10). 

Moreover, this book makes a conceptual contribution by showing, first, 

how skill mismatches help to create informality and unemployment, and, 

second, by providing a better understanding of these problems through the 

development of a framework that uses matching theory and Big Data concepts 

(e.g. concepts of informality, unemployment, skills, imperfect information, the 

causes of labour market segmentation, web scraping, etc.) (see Chapters 2 to 4). 

As will be discussed in Section 10.3, by considering some important elements, 

such as the size of the informal economy, this document has defined and esti-

mated skill mismatch indicators according to the Colombian context. The 

specific contributions of the book are now explained.

10.3. Contributions to methodology

As mentioned above, most research that uses vacancy information obtains data 

from private companies, and their methodologies, challenges, and changes 

for consolidating a vacancy database remain in a “black box.” Consequently, 

these studies are not able to discuss and overcome important concerns such as 

data quality, representativeness, internet penetration rates, etc., of the online 

sources used, as happens in the case of job portals (see Chapter 4). There 

does not exist a discussion about a comprehensive methodology for collect-

ing, consolidating, and analysing job portals in order to tackle skill mismatch 

issues. This lack of discussion concerning methodology has undermined the 

credibility of a consistent and useful potential source of labour demand infor-

mation from job portals.

This book makes an original contribution by developing an extensive 

and novel mixed-methods approach to process and analyse the advantages 

and limitations of information from job portals; more specifically, to address 



ConCLusions and imPLiCations

305c

labour supply according to employer requirements. Next, the main aspects of 

this contribution to methodology are described in more detail.

Vacancy information is available from multiple websites. However, collecting 

job advertisements from each job portal in the country might not be an optimal 

approach to build a vacancy database. First, each job portal has its own HTML 

structure. Consequently, it is necessary to develop and update an algorithm for 

each website to extract labour demand information. Including every job portal 

in the country is inconvenient due to limited resources (time, money, human 

and computational capabilities, etc.). Second, employers can advertise the same 

vacancy in one or more job portals. Consequently, the larger the number of web-

sites scraped in order to consolidate the vacancy database, the more chances 

are that duplication problems arise. 

Conversely, to consider just one job portal is also problematic because one 

website might be focused on a specific part of the labour market, hence results 

from that source might not be representative of the economy. Additionally, 

some job portals might provide false or low-quality vacancy information (see 

Chapter 5). Therefore, not every job website is good enough to provide vacancy 

information and, hence, it is critical to establish rigorous criteria to select the 

job portals that can provide a less biased understanding of labour demand. 

Consequently, Chapter 5 proposes three criteria to select the most relevant job 

portals to better capture the dynamics of the labour market: 1) volume (num-

ber of advertisements available), 2) website quality (structure and number of 

variables), and 3) traffic ranking (number of users). Based on these criteria, a 

vacancy data base was built for Colombia.

So far, web scraping techniques are the best way to obtain labour vacancy 

information from job portals. However, there are challenges to consider regarding 

this technique. First, conducting web scraping requires a deep understanding 

of programming (such as R and Python, among others) and a knowledge of 

the architecture of each job portal selected in the sample (HTML). Second, 

each website has a unique HTML structure and, as a consequence, different 

algorithms are required to be programmed that automatically and periodically 

collect information from each website. Third, websites might change over time, 

thus, algorithms need to be updated whenever there is a change in the HTML 

structure of the sample websites. Fourth, given such changes, the number of 

job portals in the selected sample might also vary over time. Thus, to overcome 
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the above issues, this document programmed different algorithms that auto-

matically and periodically collect information from each selected job portal. 

These algorithms were periodically revised to ensure their proper functioning.

This book discussed and applied different methods to consolidate a con-

sistent vacancy database for economic analysis and public policy advice. One 

key strength of this mixed-methods approach is that it overcomes linguistic 

(such as gendered words in Spanish) and orthographic (misspelled words) 

issues, and merges different datasets that have the same identification keys 

(e.g. company names in the vacancy and Business Registry database) in order 

to compile a homogenous vacancy database for analysis (Chapter 5). By using 

these methods, it was possible to organise (homologate) information from dif-

ferent job portals into a single database for statistical analysis.

Importantly, this research considerably contributes to current under-

standings by applying this novel mixed-methods approach to identify skills 

and occupations in online job announcements, which would otherwise be com-

plex to collect via other means. First, in countries like Colombia, information 

regarding skills is widespread in online job advertisements, and employers do 

not use pre-defined categories to describe required skills. Moreover, in this 

country, a national official skill dictionary is unavailable to identify which 

words in vacancy descriptions correspond to a specific skill. This document 

proposed the use of international dictionaries such as the ESCO (a multilingual 

classification of European skills, competencies, qualifications, and occupations) 

to build a methodology that identifies the skills being demanded in each job 

advertisement. 

With the implementation of text mining techniques (such as stop words, 

stemming, etc.), each pattern in the skills dictionary was searched in each job 

vacancy advertisement. A skill variable took the value of one if a certain pattern 

in the skills dictionary was found in the advertisement, and zero otherwise. 

Consequently, it was possible to identify the skills required by Colombian 

employers via job portals. Additionally, this book found that with the help of 

similar text mining techniques as those mentioned above, it is possible to iden-

tify country-specific or new skills that are not listed in the ESCO dictionary but 

are mentioned in online job vacancy descriptions. By doing so, this research 

provides an innovative and comprehensive methodology to automatically 

categorise skills from job announcements (Chapter 6).
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Second, job titles are the backbone of this vacancy analysis. The cate-

gorisation of job titles into occupations is one of the most critical procedures 

because this occupational variable summarises the main characteristics of 

labour demand. Literature has developed different methods and algorithms to 

classify job titles into occupations, such as manual coding, classifiers, machine 

learning algorithms, etc. (Jones and Elias 2004; Gweon et al. 2017). Although 

machine learning algorithms have recently attracted the attention of researchers 

across disciplines (e.g. economics and statistics), these automatic methods do 

not classify, so far, the entire job title sample. In some countries like Colom-

bia, a training database (data to train occupational classification algorithms) 

is not yet available, although it is a fundamental input to conduct machine 

learning techniques. This book recommends, as a first step, the combination of 

manual, semiautomatic, and automatic classification techniques to accurately 

classify as many job titles as possible. Furthermore, this document proposes 

an extension of a machine learning algorithm (nearest neighbour algorithm) 

that takes into account not only available job titles, but also skill requirements 

to increase the accuracy level and the number of coded job titles (Chapter 6).

Another critical issue concerns duplication. As vacancy data are collected 

from different websites, some job advertisements can appear on more than 

one job board or even on the same job portal. This study has argued that an 

n-gram-based approach (which is not sensitive to minor changes in string 

variables) is the best method to minimise duplication issues (Chapter 6). This 

document has shown that once the variables are organised and categorised, it 

is possible to impute values. Indeed, it has been demonstrated that differences 

between imputed and non-imputed wages are minimal (Chapters 7 and 8).

Thus, this novel mixed-methods approach has improved data collection 

and aided a better understanding of the methodological changes required to 

obtain information from job portals. As a product of this robust methodology, it 

has been possible to test the validity of an online vacancy database to analyse 

possible skill shortages in a developing country such as Colombia. 

Like any other source of information, the vacancy database has its lim-

itations. This book has addressed one of the most critical concerns regarding 

job portal data, which is the internal and external validity of these sources of 

information (i.e. their internal and external consistency or data representative-

ness). To test internal validity, this research proposed to compare different but 
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correlated variables: wage and vacancy distribution by educational, experi-

ence, and skill groups. This comparison enabled the understanding of possible 

biases or identifying errors in data collection in the most relevant variables 

for a skill mismatch analysis (Chapter 8).

Ideally, to examine the external validity of vacancy information collected 

from job portals, it is required to have an updated census of vacancies, which 

details the total vacancies available in a given country. Nonetheless, carry-

ing out and maintaining an updated census is expensive in terms of time and 

money. Indeed, countries with less restricted budgets, such as the UK, also 

face issues to collect a vast amount of vacancy information. As mentioned by 

the UK ONS, “It is not feasible to survey every business in the UK” (ONS 2019). 

Thus, in Colombia, there is no available census of vacancies or a similar data-

base (see Chapter 3). Therefore, testing the representativeness of the vacancy 

database in Colombia is challenging because it is not possible to utilise a 

vacancy census or any official information to comprehend the total number 

of vacancies (statistical universe). 

Despite these various difficulties, this book has provided a methodology 

to carry out the external evaluation of the vacancy database with sources of 

information available in the country. A “traditional” (aggregated and static) 

comparison of occupational structures was conducted between the vacancy 

database (demand) and total employment from the GEIH (supply). However, 

this exercise was limited, given that total employment is composed of the 

number of job matches, while information from job portals is the total of the net 

and replacement labour demand (see Chapter 8). Thus, this document has 

developed further validity tests as part of its methodological contribution. 

First, a static comparison was proposed between the distribution of wages 

in the vacancy database and the GEIH household survey. Second, given that 

vacancy information was collected for three years, a time series comparison was 

conducted between the number of vacancies and employed and unemployed 

people as well as new hires in order to determine whether economic seasons 

could be observed in the vacancy database. These comparisons evaluated 

whether the vacancy data are representative of the labour market structure, 

and whether these sources of labour demand information reflect the economic 

seasons and trends of the Colombian labour market (Chapter 8). As a result of 

these validity tests, it was concluded that information from job portals reflects 



ConCLusions and imPLiCations

309c

Colombian economic seasons and trends for a considerable set of occupations 

(see Section 10.4).

Moreover, this book has made an important methodological contribution 

to the measurement and analysis of skill mismatches. First, it has proved that 

(with proper techniques and corresponding precautions) job portals, along 

with official sources of information (such as household surveys), can be used 

to provide an overview of the labour market, while skill shortage indicators 

enable the monitoring of skill requirements over time. Indeed, indicators used 

(for instance) by the MAC can be improved with high-quality vacancy informa-

tion; this helps to have labour market insights over a relatively short period, 

and such information can fill information gaps (Chapter 9). 

Second, this document contributes to the ongoing debate on skill mis-

match measurements by taking informality into account. As mentioned in 

Chapter 2, in Latin America, especially in Colombia, informality rates are 

relatively high, and skill mismatches are a vital explanation of these results. 

A considerable part of employment growth might be due to people who were 

not able to find a formal job and opted for the informal economy. In this case, 

increases in the number of employees do not correspond to skill shortages; 

this information suggests that there is an oversupply in the formal economy. 

Therefore, skill mismatch indicators need to control for informality to avoid 

misleading results (Chapter 9).

In summary, this book has provided a comprehensive guide to collect 

and analyse vacancy information from job portals, and to test its validity. This 

framework is particularly useful for countries like Colombia where testing 

and comparing the representativeness of a vacancy database based on online 

sources is more challenging because labour demand information collected 

by traditional methods such as vacancy surveys is, at best, relatively scarce.

10.4. Empirical contributions

As outlined in Chapter 4, little attention has been paid to possible research 

questions that information from job portals can help to answer for different 

countries, even considering the particular limitations and biases of these 

sources. In Colombia, given various problems related to collecting detailed and 
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representative labour demand information through surveys, the occupational 

structure of labour demand, its dynamics, and employer skill requirements are 

relatively unknown. Due to this lack of labour demand information and the use 

of outdated occupational classifications in household surveys, it had previously 

not been possible to conduct a combined analysis of labour demand and sup-

ply and estimate skill mismatches at an occupational level. This considerable 

lack of empirical evidence has hampered the design of public policies oriented 

to reduce skill mismatches, an issue that has been highlighted as one of the 

leading causes of unemployment and informality in countries like Colombia 

(Arango and Hamann 2013; Álvarez and Hofstetter 2014; OECD 2015a).

In this respect, the main empirical contribution of this document is a 

detailed and original analysis of unmet Colombian labour demand, as well as 

the determination of skill shortages based on novel sources of information, such 

as job portals and the use of household surveys with an updated occupational 

classification (ISCO-08) (the occupational information of household surveys 

was updated thanks to the methodologies developed in this book). Moreover, 

this study sheds light on the validity of information from job portals for eco-

nomic analysis, such as the general structure and dynamics of labour demand 

in Colombia, while providing a method to estimate occupations in shortage.

In particular, the labour demand analysis based on job portals has shown 

that 1) information collected from job portals is representative of a consider-

able set of occupations from 2016 to 2018: formal, non-agricultural, non-gov-

ernmental, non-military, and non-self-employed (“business owners”); and  

2) even if vacancy data do not capture a considerable share of some occupa-

tions, such as agricultural jobs, the relatively few observations in the database 

for these occupations might provide insights about new skill requirements 

and general trends to policymakers, education and training providers, and 

job seekers (Chapter 8). 

Regarding the composition of Colombian labour demand, the analysis 

shows that: 1) most job positions require a person with at least a high school 

diploma; 2) in accordance with the previous result, most occupations demanded 

in Colombia correspond to middle- and low-skilled occupations (such as “Sales 

demonstrators” and “Kitchen helpers,” respectively); 3) job portals are a rich 

source of information to keep updated Colombian occupational classifications 

according to changes in the domestic labour market. The most relevant new or 
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specific job titles found in the vacancy database include “TAT vendors,” “CNC 

operators,” and “Baristas” (“new” or “specific” job titles can refer to new job 

titles or job titles that the ISCO list of occupational titles adapted to Colombia 

did not previously identify). 

Regarding information on skills, the vacancy database shows that 4) the 

most demanded skills are customer service (knowledge), communication 

(knowledge), and work in teams (competence); and 5) it is possible to iden-

tify new or specific skills in the Colombian labour market (such as “Fintech,” 

“Mailings,” and “Perifoneos,” among others). Thus, it is possible to monitor 

the changes and specific requirements of the domestic labour market at a 

low cost by using information from job portals. This single vacancy database 

enables the analysis of job attributes (occupations demanded) and the skills 

employers want their workers to have (Chapter 7). Consequently, job portals 

provide detailed and valuable information about the Colombian labour demand, 

which was not possible to obtain before via other sources of information (i.e. 

household surveys). 

One of the most distinctive elements of this book is that it has conducted, 

for the first time in Colombia, a homologated analysis of labour demand and 

supply information at an occupational level. Specifically, the GEIH has shown 

that 1) unemployment and informality are widespread phenomena; 2) informal 

labour (once compared with the formal and unemployed population) tends to 

be composed of adults over 29 years old, with an education level of high school 

or less. Consequently, informality rates are higher in low-skilled occupations. 

3) In contrast, the unemployed population tends to be characterised by young 

adults (less than 29 years old), and high- and low-skilled occupations have the 

highest unemployment rates and prolonged unemployment periods. 4) The 

labour supply trend analysis has demonstrated that Colombian employment 

conditions have deteriorated since 2016; and 5) some segments show signs of 

skill shortages. Indeed, with the use of vacancy and labour supply informa-

tion, it was found that 30 occupations are currently in short supply, of which 

46.7% of the categories belong to high-skilled occupations, while 36.6% and 

16.7% correspond to middle- and low-skilled occupations, respectively. This 

evidence suggests that the formal labour market needs people at all skill levels. 

In addition, 6) skill mismatch results for Colombia confirm a global trend where 

occupations related to data, networks, and web professionals show clear signs 
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of shortage. 7) A detailed analysis of vacancy descriptions can reveal the most 

important skills in demand for a particular occupation. For instance, SQL, data-

base, and JavaScript are the most demanded skills for “Web and multimedia 

developers.” 8) Moreover, the vacancy analysis has shown that (for instance) 

for “Web and multimedia developers,” object-oriented modelling, creating 

software design, and Apache Tomcat, among other skills, are becoming more 

relevant at the time of applying for a job (Chapter 9).

As previously noted, interdisciplinary studies have used online job vacancy 

data to provide insights about labour demand in different countries. Most of 

those studies do not properly discuss representativeness issues (which might 

affect data results) or do not combine and analyse labour supply data and 

information from job portals to estimate possible skill mismatches and skill 

requirements. The most important ongoing project similar to this document 

(in term of objectives) is the “Big Data analysis from online vacancies,” con-

ducted by Cedefop (see Chapter 4). However, even compared to the Cedefop 

project, this book has produced different contributions, which can be sum-

marised as follows. 

a. This study has focused on investigating the advantages, limitations, 

and uses of information from job portals for Colombia, which is a 

non-European developing country with severe skill mismatch issues;

b. introduced a theoretical framework regarding labour market mis-

matches and the potential usefulness of job portals to tackle those 

phenomena in the Colombian context (Chapters 2 to 4); 

c. discussed and proposed methods to collect and process a wider num-

ber of variables (e.g. education, wages, etc.) (Chapters 5 and 6); 

d. suggested a new mixed-methods approach to classify job titles into 

occupations and to identify skills for a country that does not have 

official skills dictionaries (Chapter 6); 

e. analysed a wider scope of variables, such as educational requirements, 

wages, sector, among others (Chapter 7);

f. used a more extended period of data study for Colombia (January 

2016-ongoing) compared to Cedefop (April 2018-ongoing). This extended 

period enables the analysis of labour market trends and seasons in 

Colombia (Chapter 7);
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g. provided a framework and tested the validity and consistency of infor-

mation from job portals (Chapter 8);

h. combined job portal and household survey data to determine skill 

shortages in Colombia (Chapter 9). 

In conclusion, this book has contributed to the development of a concep-

tual and methodological framework that enables the generation and robust 

analysis of much needed empirical data, such as those regarding skill require-

ments, as well as the estimation of skill shortages at an occupational level. 

Moreover, the empirical contributions of this study include evidencing that 

(Big Data) information from job portals can complement traditional data (e.g. 

household or employer surveys) for a consistent, comprehensive, and fruitful 

labour market analysis to support public policy advice. Therefore, this book 

has various important implications for national statistics offices, policymakers 

(e.g. ministries), education and training providers, and career advisers.

10.5. Implications for practice and policy

As mentioned above, one of the most important contributions of this study 

is its significance for national statistics offices, policymakers (e.g. Ministry of 

Labour and Education), education and training providers, and career advisers, 

which are analysed in more detail in the following subsections.

10.5.1. For national statistics offices

The importance of this research for national statistics offices consists of demon-

strating that, with the adequate techniques, online information (in this case 

from job portals) can be an important source of data that can complement the 

statistical analysis of data collected using “traditional” methods. However, it 

is necessary to implement novel techniques to test and use these sources of 

information. Thus, the first specific input for the offices of national statistics 

is that the faster they adopt new techniques, the better they can benefit from 

the abundant information produced online to fill information gaps. 
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As mentioned in Chapter 4, despite the fact that vacancy information is not 

being created for economic analysis, this source has proved to offer consistent 

data regarding the characteristics of the Colombian labour market. However, 

the scope of information that can be extracted from job portals depends on 

the research focus. For instance, this book has demonstrated that it is possible 

to accurately determine skill shortages via vacancy information. Nonetheless, 

national statistics offices need to create their analytical frameworks to deter-

mine whether information from job portals (among other sources) can be used 

to answer other economic questions. Thus, the second input of this document 

is that it urges national statistics offices worldwide to debate and determine 

the scope of information from job portals based on national contexts. 

As highlighted in this research, vacancy data have an advantage when 

compared to other “traditional” sources of labour market information given 

that job portals provide real-time, detailed, and accurate information about 

economic seasons and trends at an occupational level (as they did for Colombia 

and would potentially do for other countries too). Thus, other debate should 

focus on using vacancy time series for measuring labour demand seasons and 

trends, and testing whether the vacancy database is an accurate source for 

the early identification of economic cycles. To do so, it is paramount to con-

tinue collecting vacancy information in a consistent manner. For instance, as 

mentioned in Chapter 4, other countries, such as the US and Australia, have 

developed vacancy indexes based on online information to provide short-term 

measures of labour demand at different disaggregation levels. Furthermore, 

this debate should also focus on how detailed information from job portals, 

such as skills and experience, among other employer requirements, can help 

economic agents to make informed decisions. Vacancy information can serve 

different purposes (e.g. skills, educational, regional, structural, trend analysis, 

etc.) and offices for national statistics can assist with determining the validity 

of each potential use for vacancy information.

Third, as discussed in Chapter 7, some countries might identify emerging 

occupations and skills (e.g. O*NET or ESCO) faster than other countries because 

they have relatively higher budgets to conduct employer surveys among other 

continuous efforts. However, offices for national statistics can start looking 

at information from job portals immediately to identify occupational and skill 

changes rapidly (see Subsection 10.7.2). As demonstrated in Chapters 6 to 9, 
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based on online vacancy information, it is possible to build robust text mining 

and classification methods (e.g. machine learning) to regularly identify and 

include new job titles, skills, and occupations into occupational classifications 

at a low cost.

Moreover, this book has highlighted the importance of updating and con-

tinuously adapting occupational classifications drawn from household surveys. 

As discussed earlier, the usage of outdated classifications (such as the 1970 

SOC) might lead to misclassification and/or underestimation/overestimation 

of certain occupational categories. Given that obsolete classifications make 

internal and international comparisons difficult, the DANE should endeavour 

to update its occupational classifications. 

10.5.2. For policymakers 

The main implication for policymakers is that they can use information from 

job portals along with traditional data to create a set of coherent public poli-

cies that tackle skill mismatches. In general, with the implementation of the 

methods and results of this study, the government is able to inform education 

and training providers and job seekers about the most demanded skills and 

occupations in skill mismatch. With this action, the government has the oppor-

tunity to reduce imperfect labour market information, and, hence, interested 

parties can make better informed employment decisions (Chapter 2). 

More specifically, the Colombian Public Employment Service (UAESPE, 

for its acronym in Spanish) could take advantage of these methods to develop 

a profiling framework based on the statistical model presented in the previ-

ous chapters. As demonstrated in these chapters, the profile of people in the 

informal economy is different from those who are unemployed. Furthermore, 

some occupations show clear signs of skill shortages. Consequently, given an 

informal or unemployed person’s occupation (among other characteristics), it 

is possible to know which are the most similar job(s) to this person’s occupa-

tion that have skill shortages. Based on people’s profiles and the identification 

of occupations in shortage, the UAESPE could effectively assist informal and 

unemployed individuals to find the best and shortest route to obtain a formal job. 

As mentioned in Chapter 3, one of the reasons that might explain skill 

mismatches is the relatively high presence of educational and job training 
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programmes that are not aligned with employer requirements and have a low 

standard of quality. The Ministry of Labour and the Ministry of Education 

could encourage education and training providers to increase their courses or 

degrees related to those occupations in skill mismatch. For instance, Chapter 9 

has shown that “Electrical line installers and repairers” and “Structural-metal 

preparers and erectors” display strong signs of skill mismatch (see Table 9.9). 

Thus, with the training programme-occupation matrix created by the Ministry 

of Education and the SENA, it is possible to determine which courses should 

be increased or improved. In the case of Colombia, the matrix indicates that 

a required programme for “Electrical line installers and repairers” is “instal-

lation of telecommunications services, installation and maintenance of HFC 

networks,” while “Structural-metal preparers and erectors” require knowledge 

of “construction of concrete structures” and “light constructions.” Consequently, 

such training programmes should be encouraged.

Related to the above point, ministries could encourage education and 

training providers to adapt their curricula to the skills identified in vacancy 

announcements. As discussed earlier, skills are a crucial factor to find a job. 

Furthermore, for a considerable number of occupations, the vacancy informa-

tion allows identifying, over a short period, the most relevant skills in demand. 

Consequently, keeping up-to-date the educational and training supply accord-

ing to skill requirements is an important step to avoid future increases in skill 

shortages, and also to decrease the current incidence of unemployment and 

informality in the labour market due to imperfect information. 

Currently, Colombia is building its national qualifications framework 

(NQF).149 One of the most important inputs for the NQF is a detailed labour 

demand analysis, given that the study of labour demand allows identifying the 

qualifications and skills (competences) related to each occupation. Therefore, 

the vacancy database and methodologies presented in this book could serve 

as a guide to the Ministry of Education (among other institutions) regarding 

149 An NQF “describes the qualifications of an education and training system and how they inter-
link. National qualifications frameworks describe what learners should know, understand, 
and be able to do on the basis of a given qualification. These frameworks also show how 
learners can move from one qualification, or qualification level, to another within a system” 
(Quality and Qualifications Ireland, n.d.).
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how vacancy information might be used to profile occupations and identify 

qualifications and skills in demand. 

Some European countries, such as Austria, Germany, and the UK, use 

National Occupational Standards (NOS) or occupational profiles as primary 

units to identify skills and guide the construction of vocational qualifications 

(EQF Predict 2008). As this document has evidenced, detailed information 

and analysis based on data collected from job portals can provide insights 

for NOS and for occupational profiles, which in turn aids the construction of 

qualifications needed in the NQF of each country.

In countries, such as the UK, US, and New Zealand, there exist initiatives 

to make labour market data available to the public (Hughes, Bimrose, and 

Barnes, n.d.). For instance, the “Labour Market Information (LMI) for All” 

initiative in the UK has important added values for the design of well-oriented 

public policies given that this project combines and standardises labour mar-

ket data from various sources (e.g. the Labour Force Survey and the Annual 

Survey of Hours and Earnings carried out by the Office for National Statistics, 

and the Employer Skills Survey (ESS) performed by the UK Commission for 

Employment and Skills), the purpose of which is to provide high quality and 

reliable information at an occupational level to orient career paths.

One attempt of this kind of initiative in Colombia is FILCO (Fuente de 

Información Laboral de Colombia) undertaken by the Ministry of Labour. How-

ever, the platform only gathers information from sources such as the DANE, it 

utilises aggregated labour analysis and is not user-friendly. Consequently, the 

information provided through this platform is insufficient to assist people with 

making career and curriculum decisions. The Ministry of Labour can improve 

the services offered through FILCO by integrating labour market analysis and 

methods like the ones described in this book. 

Moreover, the government needs to promote the use of initiatives such 

as the FILCO by providing a user-friendly tool with updated, disaggregated, 

robust, and relevant labour market information, open to the public. An exam-

ple of such open vacancy database is “skills-OVATE: Skills Online Vacancy 

Analysis Tool for Europe” launched by the Cedefop150 in 2019 (Chapter 4). This 

150 See https://www.cedefop.europa.eu/en/data-visualisations/skills-online-vacancies/
skill-sets-occupations.
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kind of tools can be very useful for public and private institutions in order to 

provide better training and career advice, among other services. 

Finally, given the dynamic nature of the labour market, occupations that 

are in skill shortage today might not have this problem in the future. Conse-

quently, the quantitative approach for occupational matching and skills pro-

files (described in this study) needs to be updated at least monthly to monitor 

trends, seasons, and potential cycles of the labour dynamics over the short 

term. Moreover, the use of vacancy information for other purposes than the 

identification of skill shortages will involve different institutions, such as Offices 

for National Statistics, ministries, etc. Government institutions, such as the 

DANE, the Public Employment Service, and the Ministry of Labour, need to 

work together in order to update this methodology, which will allow improving 

public policies related to a better management of human resources.

10.5.3. For education and training providers 

As mentioned in Chapter 2, the match between employers and job seekers 

depends substantially on how education and training systems answer and adapt 

to company requirements. However, in Colombia, educational and job training 

programmes are not aligned with employer demands, and programmes with 

low standards of quality have proliferated. This phenomenon is partly due to 

the lack of an articulated human capital formation system with accurate tools 

to address education and job training programs (Chapter 3). This document 

has demonstrated that, with the proper methods, job portals are a novel and 

valuable tool that allow identifying current occupational and skill requirements 

in the Colombian labour market over time (Chapters 7 to 9). Based on these 

insights, educational and job training can provide appropriate skills to prepare 

people for formal jobs. Consequently, this book has implications regarding how 

education and training providers can make use of vacancy information. It is 

expected that one of the main concerns of education and training providers 

is to provide relevant curricula. In this way, people studying in relevant pro-

grammes will find it easier to get a formal job, institutions offering relevant 

courses will gain popularity, and thus the number of enrolled individuals or 

the willingness to pay to be enrolled in these institutions will increase (which, 

for the institutions, might represent higher profits). 
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Thus, education and training providers need to consider employer require-

ments when planning their curricula. In cases where the government is not 

able to provide updated labour demand information, private institutions can 

create a system to monitor the segment of the labour market in which they 

are interested. This book has demonstrated that it is possible to develop, at a 

relatively low cost, a system that monitors company requirements for a sig-

nificant number of occupations or a particular segment of the labour market. 

The main concepts behind this system have been analysed and defined in this 

document. Consequently, any institution or person with an interest in building 

a particular labour demand monitoring system will find helpful the discussions 

and findings of this book.

10.5.4. For career advisers 

Career advisers can improve their efficiency by considering the analysis of 

data collected from job portals to inform people’s decisions regarding their 

educational, training, and work options. This document has shown that, despite 

overall socio-economic improvements during the last decades, employment 

conditions have deteriorated recently. Moreover, labour demand has a dynamic 

nature, and some occupations and skills emerge while others decline. As dis-

cussed in Chapter 2, the more efficiently information and advice is provided 

to job seekers, the better the labour market outcomes. Consequently, career 

advisers should use and, if possible, carry out analyses of information from 

job portals to provide better insights to job seekers. 

Given the results from the vacancy data, career advisers can offer accurate 

information on occupations in demand, as well as on educational and training 

programmes available in a certain region. Importantly, these institutions can 

help people to make a connection between education, training, and occupations 

demanded, and inform people regarding the costs and benefits of a specific career 

path. For instance, using vacancy information, it is possible to know the average 

salary for an occupation, while information regarding the costs and duration of a 

particular educational and training program is usually available in each educa-

tional institution or the Ministry of Education (Sistema Nacional de Información 

de Educación Superior, SNIES). Thus, career advisers are able to consistently 

estimate and inform people about the returns of a particular career path.
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Furthermore, personal guidance services provided by career advisers 

can be improved because the vacancy database gives insights about the most 

critical sector-specific, cross-specific, and transversal skills for an occupation 

(Chapters 7 to 9). Therefore, career advisers have a proper tool to determine 

what are the most pertinent skill training programmes for a person with specific 

characteristics and vocational aspirations. Finally, using vacancy information 

and the results of this book, career advisers can potentially direct job seekers 

at a regional level to companies that currently have job vacancies, and assist 

people with preparing their CVs according to employer requirements. Conse-

quently, integrating the vacancy analysis presented in this book with initiatives 

such as the LMI for the UK and the FILCO for Colombia can improve the effi-

ciency of career advisers who could provide advice based on proper, continu-

ously updated, and publicly available labour supply and demand information. 

10.6. Limitations

Despite its many contributions to advancing our understanding of the topic, 

this research is not exempt from limitations. The sources of these limitations 

originate from the type of information available in online job vacancies, the 

methods for collecting labour demand data, the relatively short period used 

for the analysis (which will be resolved as web scraping continues), the lack 

of official external information for the comparison of results, and other issues 

such as multicollinearity, omitted variables, etc., in the estimated regressions. 

Although it has been argued that it is not necessary to know the precise 

amount of vacancies in the economy to identify possible skill shortages (Chap-

ter 8), having a rough estimation of the number of vacancies in the country might 

be helpful to tackle skill mismatches and their consequences. For instance, it 

could be helpful if education and training providers have an idea of the number 

of courses and people they will train in a specific occupation; however, at this 

moment, it is not possible to determine the exact number of vacancies available 

in the Colombian economy, mainly due to the absence of a vacancy census or 

similar tool. Thus, one of the specific limitations of this book is that it identifies 

skill mismatches but does not provide the number of occupational shortages. 
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Related to the above point, in terms of data collection, it is essential to 

recognise that (with the techniques available today) there is no way to demon-

strate that all duplicated observations have been dropped. However, Chapter 8 

has shown that latent duplication issues do not considerably affect the validity 

of the vacancy database. 

Moreover, there are gaps or weaknesses in the vacancy information content. 

This document has identified the most demanded skills by Colombian employers. 

Nevertheless, nothing is said about the level and extent of the required skills. 

For instance, an employer might need “English” for a certain vacancy. With this 

limited information, it is not possible to know whether employers are asking 

for an advanced or intermediate level of English, or whether they are referring 

to speaking, writing, or listening skills in English. In most cases, employers 

do not provide enough information to determine the level and extent of the 

required skills. Thus, in this case, for an extensive analysis of the skills being 

demanded, it is necessary to complement the vacancy information (whenever 

it is possible and appropriate) with employer in-depth surveys.

Although Chapter 6 has shown that it is plausible to impute missing vari-

ables such as wages, for some variables, at this moment, it is not possible to 

properly apply imputation methods. For instance, as discussed earlier, due 

to the high participation of “Temporary employment agency activities” and 

missing values in the sector variable, it is not feasible to construct an accurate 

analysis of the labour market by sector. The issue of missing values in some 

variables is an important limitation for the analysis of skill mismatches. 

Finally, the regression conducted in Chapters 8 and 9 can have potential 

multicollinearity, omitted variables, and other issues. On the one hand, it is 

important to note that, although the vacancy data are rich in information, this 

source might not have all the variables (omitted variables) to make a proper wage 

regression. Variables such as the type of contract, number of hours required to 

work, and other relevant variables were not considered because the vacancy 

database does not have these kinds of information or the proportion of missing 

values is considerably high. On the other hand, the estimations with the GEIH, 

for instance, might not control for the unobserved heterogeneity of individuals. 

Unobservable skill differentials (e.g. self-motivation) and preferences might 

affect labour market outcomes, such as unemployment, informality or wage 
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levels (Heckman, Stixrud, and Urzua 2006). However, further examination is 

required to address these problems properly.

10.7. Further research 

This book has demonstrated that it is possible to build a robust theoretical and 

methodological framework to collect and analyse vacancy data collected from 

job portals to tackle skill mismatch issues. This robust framework brings statis-

tical confidence to using the results of information from job portals for different 

purposes. Based on the main findings and limitations discussed earlier, online 

vacancy data in Colombia can, potentially, be improved by refining text mining 

algorithms, identifying new occupations, and making international comparisons; 

as a result, they can be used for academic or public policy purposes. Next, this 

section examines these main future research directions in more detail.

10.7.1. Improving machine learning and text mining algorithms 

As discussed in Chapter 6, a considerable percentage of non-coded job titles 

were due to the absence of key information in the job title variable. In many 

cases, the words in job titles without an occupational code did not provide ade-

quate information regarding the job position; for instance, a regular word with 

these characteristics is “Bachilleres” (which in English means “Undergraduate”). 

Based on this limited information, neither automatic nor manual classifiers 

can assign an occupational code to an observation with these characteristics. 

Similarly, there is a portion of the information that has no ISIC code because 

the company name variable was not enough to identify the corresponding 

industrial code.

One reasonable alternative to overcome these issues is considering the 

job description. Sometimes, information about the job position or a company’s 

activities is in the job description rather than in the job title or in the company’s 

name. Thus, processing and identifying specific patterns in the job descrip-

tion might increase the number of observations with an occupational and 

industrial code. However, to carry out this task, it is necessary to develop an 

advanced text mining method that recognises different linguistic patterns used 
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by employers to describe an occupation and the activities of a company in the 

vacancy description. It is important to note that despite algorithm improve-

ments, observations might remain without sufficient or clear information to 

be able to assign an occupational or industrial code.

10.7.2. New job titles and potential new occupations

Chapter 7 has shown that job portals provide updated information regarding 

new job titles required by employers, such as “TAT vendors” and “Picking 

and packing assistants.” In some cases, the new job titles are already listed in 

different versions of ISCO-08 in other countries, as is the case for “CNC oper-

ators” or “Bobcat operators.” In these cases, vacancy information might help 

to identify and update similar job titles demanded by Colombian companies 

that are not included in the Colombian ISCO-08 classifications but are listed 

in other countries’ versions. 

However, in some cases, new Colombian job titles are not listed in other inter-

national versions of ISCO-08. In these cases, it is necessary to evaluate whether 

a certain new job title corresponds to a new occupation or, on the contrary, the 

new job title can be assigned to an existing occupational ISCO-08 category. 

One of the most complete systems for the identification of “new and emerg-

ing (N&E) occupations” is the O*NET in the US. Developing a system like the 

O*NET for Colombia would be costly in terms of time and money, since it is 

necessary to make agreements with different institutions and obtain enough 

budget to conduct in-depth interviews in each sector and different occupations, 

among other elements. Despite the high costs of the O*NET, this system pro-

vides a sufficiently solid theoretical and methodological framework to design 

a methodology (based on vacancy information and other available data) that 

identifies new and emerging occupations in Colombia.

Following the O*NET definitions, an N&E occupation is defined as follows: 

• “The occupation involves significantly different work than that per-

formed by job incumbents of other occupations, as determined by NC 

State and O*NET research consultants; and 

• The occupation is not adequately reflected by the existing O*NET-

SOC structure” (O*NET 2006).
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Based on these definitions, it is possible to identify new occupations. 

For instance, one of the most frequent new job titles identified in Colombian 

job portals was “TAT vendors.” The question is whether that job title should 

be considered as a new occupation or a new title of an existing occupational 

category. One way to address this issue at a low cost and over a short time 

period is by using the vacancy database. As shown in Chapters 7 and 9, online 

vacancy data properly capture demanded skills (among other requirements) 

by occupation and potentially by job titles.

Consequently, vacancy information can, potentially, determine whether 

the set skills and tasks required for an occupation such as “TAT vendors” 

are different from other types of sellers. With a list of potential new occupa-

tions, activities, and skills, institutions in charge of adopting and updating the 

national occupational classification system can be more efficient in these tasks 

by carrying out in-depth interviews with experts and focusing on potential 

new occupations. This area of future research would aim to determine to what 

extent and how information from job portals can provide a quick and inexpen-

sive way to keep updated and adapt occupational classifications according to 

national contexts.

10.7.3. International comparison

Over the last decades, there has been a skill-biased technological change, 

which has increased labour demand and wages for skilled labour compared 

with unskilled labour (Autor, Katz, and Krueger 1998). However, countries 

have not implemented the same technological changes due to differences in 

the supply of skills, economic cycles, and existing national regulations (Ace-

moglu 1998; Pertold-Gebicka 2014). As Acemoglu and Zilibotti (2001) point 

out, wealthier economies tend to employ more skilled workers, creating skill 

complementarities and increasing the productivity of those regions. Conse-

quently, changes in preferences for skilled workers (labour demand for skills) 

have enlarged the gap in productivity and wages between poor and wealthy 

countries (Acemoglu 1998; Broecke 2016). 

Since the information for labour demand is scarce or imprecise, it is difficult 

to analyse and compare company requirements in different countries (Handel 

2012; Kureková, Beblavy, and Thum, 2014; Reimsbach-Kounatze 2015; Tijdens, 
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Beblavy, and Thum-Thysen 2015). Hence, the purpose of future international 

research could be to elaborate a standardised approach to collecting vacancy 

information, which would allow international comparisons of unmet labour 

demand and an analysis of differences between various regions in the world, 

mainly in terms of occupations and skills demanded by job portals. These 

sources of information can provide insights to identify different technolog-

ical paths (such as job polarisation or skill traps) (Carnevale, Jayasundera, 

and Repnikov 2014). Consequently, the analysis of unsatisfied labour demand 

could provide answers regarding how far or distinct developing economies are 

from more developed economies in terms of their labour demand for skills. 

10.8. Conclusions

This book has investigated to what extent a web-based model of skill mis-

matches can be developed for Colombia, where information regarding labour 

demand is scarce. It was found that online job portals can provide high quality, 

real-time, and detailed data to decrease imperfect information in the labour 

market and to tackle skill mismatch issues. However, before using job portal 

data for economic analysis, it is necessary to undertake an exhaustive and 

continuous evaluation of these sources of information. 

The evidence for the Colombian case suggests that for a considerable set of 

occupations, information from job portals is representative of the urban unmet 

labour demand. This information provides abundant, relevant, and consistent 

insights regarding the skills demanded by employers over time. Consequently, the 

vacancy database—along with the Colombian household survey—can be used to 

create a quantitative system to identify skill mismatches and skill requirements. 

The evidence from this system has shown that there is a set of occupations at 

different skill levels that experience skill shortages, and the profile of people 

in the informal economy is different from that of unemployed people. Thus, it 

is possible to design better public policies according to employer requirements 

and different profiles of people outside of the formal labour market.

The findings of this book make important conceptual, methodological, and 

empirical contributions as they demonstrate that (with the proper techniques) 

information collected from job portals can fulfil the conceptual requirements to 
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be considered high-quality data for labour market analysis; develop a detailed 

framework and methods to collect, clean, and organise vacancy data; test the 

internal and external validity of data from this source of information; provide 

a detailed and consistent labour market analysis that reveals relevant and 

previously unknown characteristics of the Colombian labour demand; and 

show the advantages and limitations of a web-based model of skill mismatches 

adapted for Colombia. Furthermore, other countries, especially those with 

similar characteristics to the Colombian economy (high unemployment and 

informality rates and scarce information for labour demand) can benefit from 

adopting a web-based model of skill mismatches (skill shortages) based on the 

contributions of this book. In this regard, whilst this document has advanced 

current understandings of the topic, it also opens new avenues of enquiry for 

future research. 




