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7.1. Introduction

From a theoretical point of view, Chapter 2 discussed what can be understood 

as skill mismatches and how this phenomenon might arise in a particular econ-

omy (e.g. due to imperfect information). Chapter 3 showed that this problem 

has specific relevance in countries like Colombia. Indeed, evidence from the 

labour market in this country suggests that skill mismatches might explain a 

substantial portion of high unemployment and informality rates. One factor 

that hinders the design of well-orientated public policies to tackle skill mis-

matches is the absence or scarcity of detailed labour market information. More 

specifically, given the high cost of collecting information about labour demand 

for skills through surveys, the composition and dynamics of Colombian labour 

demand are relatively unknown.

However, information regarding unmet labour demand can be collected 

from job portals with the implementation of relatively novel data mining tech-

niques. These online sources might provide valuable information in real time 

and at a low cost for the analysis of labour demand and, thus, for the early 

identification of labour demand for skills as well as possible skill shortages. 

A better understanding of this information can provide proper information to 

training providers and policymakers and, in this way, might improve education 

and public policy designs to tackle issues of unemployment and informality. 

This chapter describes the main characteristics of vacancy data collected and  

organised in Chapters 5 and 6. Section 7.2 shows the number of vacancies  

and job positions demanded on job portals. Then Section 7.3 displays the geo-

graphical coverage of the Colombian vacancy database. The fourth section 

provides a descriptive analysis of the labour demand for skills in Colombia, 

and analyses labour demand composition by education, occupation (at a four-

digit level), new job titles, skills, and experience requirements. Section 7.5 

shows labour demand organised by sectors. The sixth section analyses the 

 c
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most notable trends in the Colombian labour demand by occupation: occu-

pations with higher demand, occupations with a considerable increase, and 

occupations for which demand has decreased over time. Section 7.7 describes 

the distribution of wages offered by employers, and the last section describes 

other (secondary) characteristics of the vacancy database, such as the type of 

contract and the duration of vacancies.

7.2. Vacancy database composition

Chapters 5 and 6 have described the methods and challenges involved in 

obtaining and organising vacancy information from job portals. As a result of 

those methods, a Colombian vacancy database has been generated to be tested 

and analysed for public policy recommendations. The sample period runs 

from January 1, 2016 to December 31, 2018. Each observation in the database 

is a vacancy. By the definition that has been applied in this book, a vacancy 

can require one or more people (the total number of jobs or job placements 

available) (see Chapter 5). Following the above definition, the total number of 

observations (vacancies) in the database are 2,247,959, while the numbers of jobs 

are 5,720,513 (Table 7.1). Consequently, a vacancy advertisement on average 

contains 2.5 job placements. 

As shown in Table 7.1, by volume, most of the vacancies (55.7%) and jobs 

advertised (total vacancies) come from Jobportal_a, followed by Jobportal_b 

(33.4%) and Jobportal_c (10.8%). Likewise, 65.2% of the total number of jobs 

originate from Jobportal_a, followed by Jobportal_b (23.7%) and Jobportal_c 

(10.9%)86 (Section 7.4 will discuss the types of job titles posted on each job portal). 

86 This result reaffirms that websites such as Jobportal_c do not necessarily contain the major-
ity of job advertisements, even when the website stated that it had 263,621 job vacancies on 
October 30, 2017 (see Chapter 5). As mentioned in Chapter 5, when clicking on some vacancy 
announcements on Jobportal_c, a new window redirected the search by opening another 
website where the vacancy was originally posted (e.g. Jobportal_b).
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Table 7.1. Total number of vacancies and job positions

Source 
Total vacancies Total jobs

Number Percentage Number Percentage

Jobportal_a 1,252,366 55.7% 3,734,835 65.2%

Jobportal_b 752,032 33.4% 1,358,911 23.7%

Jobportal_c 243,561 10.8% 626,767 10.9%

Total 2,247,959   5,720,513  

87 Amazonas, Antioquia, Arauca, Atlántico, Bogotá, Bolívar, Boyacá, Caldas, Caquetá, Casanare, 
Cauca, César, Chocó, Córdoba, Cundinamarca, Guainía, Guaviare, Huila, La Guajira, Mag-
dalena, Meta, Nariño, Norte de Santander, Putumayo, Quindío, Risaralda, San Andrés and 
Providencia, Santander, Sucre, Tolima, Valle del Cauca, Vaupés, and Vichada.

Source: Author’s calculations based on vacancy information, 2016-2018.

7.3. Geographical distribution of vacancies and number of jobs

Figure 7.1 shows the distribution of vacancies in departments across the 

Colombian national territory from 2016 to 2018. Colombia is divided into 32 

departments.87 As can be observed, most vacancies and jobs are concentrated 

in the capital of the country (Bogotá). Indeed, 56.7% (1,276,410) of the total 

number of vacancies and 61.9% (3,546,172) of the total number of jobs were 

offered in Bogotá, while 7.9% of vacancies and 9.3% of jobs were available in 

Antioquia, and 15.2% of vacancies and 7.9% of jobs were offered in Bolívar. 

In contrast, the departments with fewer job placements are Vichada (228 job 

placements), Guainía (274 job placements), and Vaupes (75 job placements).
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Figure 7.1. Distribution of job placements by departments, 2016-2018

88 See http://www.dane.gov.co/files/investigaciones/poblacion/proyepobla06_20/Municipal_ 
area_1985-2020.xls.

Source: Author’s calculations based on vacancy information and GEIH, 2016-2018. 

Note: The ranges were chosen according to quintile distribution of job placements in the vacancy database.

It is unsurprising that more than half of the job placements in Colombia 

are concentrated in Bogotá, and departments like Vichada possess significantly 

fewer job placements. First, regarding the population, Bogotá is the biggest city 

in Colombia. According to the most recent figures published by the DANE,88  
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Bogotá has 8,281,030 inhabitants. This population represented approximately 

16.4% of the total population in Colombia and 21.3% of the country’s urban 

population in 2019. Additionally, Bogotá has 4,609,000 individuals in the 

economically active population (EAP). This number of people represented 

18.6% of the total Colombian EAP and 23.6% of the urban EAP in Colombia 

in 2017.89 Nevertheless, the above estimations do not consider that Bogotá 

attracts workers from its smaller surrounding cities. For instance, it is well-

known that people from towns such as Soacha or Chía commute to Bogotá. 

Thus, by considering the surrounding cities,90 the population of metropolitan 

Bogotá rises to 9,732,848, which represents 19.3% of the (total) population of 

Colombia and 25.1% of the country’s urban population.

Given the economic concentration in Bogotá, this city produces 24.8% of 

the Colombian gross domestic product (GDP) (Valencia et al. 2016). Thus, it 

is logical to expect that the number of available vacancies is higher in Bogotá 

than elsewhere in the country. Likewise, the second largest department in terms 

of population and economic activity is Antioquia, followed by Cundinamarca, 

Atlántico, Bolívar, Valle del Cauca, and Santander. Therefore, it is also expected 

that these departments have a higher number of vacancies when compared to 

other Colombian departments. In line with this assumption, the departments 

of Vichada, Guainía, and Vaupes contributed only 0.3% of Colombia’s GDP in 

2017 (DANE 2018a, p. 4) and contained 0.33% of the total Colombian popula-

tion in 2019.91 Hence, it is unsurprising that those departments have a lower 

rate of job placements.92 

Figure 7.2 shows Colombia’s job distribution divided by EAP in each 

department from 2016 to 2017. The map does not include information from 

2018 due to household data (GEIH) not being available at the moment.93 The 

89 See https://www.dane.gov.co/files/investigaciones/boletines/ech/ech/anexo_empleo_dic_17.
xlsx.

90 Soacha, Facatativá, Chía, Zipaquirá, Mosquera, Madrid, Funza, Cajicá, Sibaté, Tocancipá, 
Tabio, La Calera, Sopó, Cota, Tenjo, El Rosal, Gachancipá, and Bojacá.

91 See http://www.dane.gov.co/files/investigaciones/poblacion/proyepobla06_20/Municipal_ 
area_1985-2020.xls.

92 Chapter 8 will provide more detailed evidence about the external validity of the vacancy 
information.

93 This issue illustrates that there is a degree of delay between the release of household survey 
results and the problem researchers or policymakers want to analyse (Chapter 4).
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first aspect to observe in the map is the presence of missing values; specifically, 

in the south-east zones of the Colombian territory. These missing values exist 

because there is no official information about the labour market (such as EAP 

and unemployed population, among others) in those departments.94 Conse-

quently, sources such as job portals might facilitate the provision of labour mar-

ket information where it is difficult to carry out traditional methods (surveys).

94 Due to problems of public order and the difficulty in accessing these areas of the country, 
the DANE collects information (since 2012) from the department’s capital, but not from other 
cities in those south-easterly zones.

Figure 7.2 Ratio of job placements to EAP by departments, 2016-2017

Source: Author’s calculations based on vacancy information and GEIH, 2016-2017. 
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As shown in Figure 7.2, in Bogotá the ratio between job placements and 

EAP is 0.245, which means that for one job placement there are four employed 

or unemployed workers. For departments such as Antioquia, Cundinamarca, 

and Caldas and Valle del Cauca, the ratios are around 0.05 (for each job offer 

there are 20 workers), while for Bolívar the rate is 0.147 (for each job offer there 

are 6.7 workers). 

Figures 7.1 and 7.2 show that the vacancy information is unevenly distributed 

across the national territory. Online job placements tend to be concentrated 

in specific zones such as Bogotá, Antioquia, Bolívar, etc. This concentration 

of data correlates with the relative economic importance of each department. 

Departments with a larger proportion of EAP and GDP also tend to have a 

relatively higher number of job placements. Thus, the geographical results of 

the vacancy information appear to reflect Colombia’s economic and popula-

tion dynamics.95 

7.4. Labour demand for skills 

As discussed in Chapter 2, skill is a multi-dimensional concept. However, most 

skill definitions associate this concept with the task complexity attached to each 

job and the characteristics that each worker needs in order to successfully carry 

out tasks required in a certain job position. Reflecting on the definitions of skill 

from Chapter 2, skill is considered as any measurable quality that increases 

worker productivity and can be improved by training or development. Con-

sequently, given the current sources of information available to analyse the 

labour market ( job portals and household surveys), and the information pro-

vided by these sources, it is possible to analyse the Colombian labour demand 

by demanded education, skill, and experience (worker skills), and occupation 

(skills as job attributes) (see Chapter 2).

95 Potentially, the labour market analysis in this book can be disaggregated at the regional 
level. However, due to space limitations, (hereinafter) this document will present its results 
aggregated at the national level.
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7.4.1. Educational requirements 

Figure 7.3 shows the distribution of available jobs by educational require-

ments.96 According to this figure, 56.5% of the job placements ask for a person 

with (at minimum) a high school degree, followed by lower (28.2%) and upper 

vocational educational requirements (16.0%). Despite using online sources 

(job portals), there are a considerable number of jobs that require people with 

a primary school and high school level of education, who tend to carry out 

low- or middle-skilled jobs. This evidence suggests (at least for the Colombian 

case) that companies do not only search for high-skilled workers when using 

job portals. As will be seen in more detail in this section, job placements posted 

on job portals cover a variety of low-, middle- and high-skilled jobs. 

Figure 7.3. Job placements by minimum educational requirements

96 As pointed out in Appendix B, employers might be indifferent about educational levels. 
For instance, a vacancy might require a person with a high school degree and lower voca-
tional education level. In these cases, the educational dummy variables (“high school” and 
“lower_vocational _degree”) take the value of one at the same time. For this reason, the sum 
of percentages in Figure 7.3 is more than 100%.

Source: Author’s calculations based on vacancy information, 2016-2018.
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7.4.2. Occupational structure

With the occupational variable, it is possible to understand labour utilisation 

and the composition of an economy (high-, middle-, and low-skilled jobs); it 

also allows examining changes (such as job polarisation) in the labour force, 

and it serves as a guide for training providers and policymakers, among others. 

Job portals provide job titles when a vacancy is posted online. As dis-

cussed in Chapter 6, there are different techniques available that might help 

to classify job titles from job portals into occupational groups. However, two 

concerns arise when using job title information from different job portals for 

the analysis of labour demand. First, job portals might be biased towards spe-

cific groups of occupations. Given that the vacancy database is composed of 

a group of main job portals in Colombia (see Chapter 5), the results might be 

biased due to one or more job portals only publishing vacancies for specific 

occupational groups. Second, the techniques carried out in Chapter 6 might 

misclassify some job titles, and thus the results regarding occupations might be  

affected.97 This subsection provides evidence that the concerns mentioned 

above are not the case for the Colombian vacancy database.

Figure 7.4 shows a word cloud with the most common job titles for each 

job portal selected in Chapter 5. As can be observed, the most frequent job 

titles are “Call centre employees,” “Customer service” (“Cliente”), “Assistants” 

(“Auxiliar”), “Salespeople” (“Venta”), “Promoter,” etc. There are two aspects 

to highlight from Figure 7.4. First, the most demanded job titles correspond to 

low- or middle-skilled occupations. Second, the three job portals offer similar 

job positions. For instance, in all three job portals, one of the most common job  

titles is “Call centre employees.” This result suggests that the job portals selected 

in Chapter 5 are not biased to a specific market (i.e. high-skilled jobs such as 

managers or professionals).98

97 For instance, according to information from job portals and the techniques carried out in 
the previous chapter, one of the most demanded occupations might be “Actors.” It is not 
expected that an occupation such as “Actors” (or other occupations that usually do not have 
a big market) constitute an important share of the labour demand.

98 Chapter 8 will provide more evidence regarding the occupations demanded by job portals.
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Figure 7.4. Word cloud: Most frequent job titles by job portals99

99 The text mining figures are presented in the Spanish language because it is the original lan-
guage used on the Colombian job boards. 

Jobportal_a

Jobportal_b
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Source: Author’s elaboration based on vacancy information, 2016-2018.

Figure 7.5 shows the distribution of job placements by their major occu-

pational groups (aggregated at a 1-digit level ISCO-08). Around 26.9% of jobs 

demand “Clerical support workers,” 24.7% demand “Technicians and asso-

ciate professionals,” and 17.9% required “Services and sales workers.” Only 

1.4% of job placements do not receive an occupational code (“Not classified”). 

These missing values correspond to observations that do not have enough or 

completely lack useful information in the job title (for instance, “students,” 

“part-time job,” etc.). 

Jobportal_c

Figure 7.5 is useful because it shows the general structure of the vacancy 

database and, potentially, the Colombian labour demand structure. Moreover, 

these results reaffirm what was stated previously: companies do not only 

search for high-skilled workers when using job portals. However, as men-

tioned in Chapter 3, Big Data information unlock the opportunity to monitor 

job requirements at the disaggregated level (e.g. 4-digits occupation level). 
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Figure 7.5. Distribution of job placements by major occupational ISCO-08 groups

Source: Author’s calculations based on vacancy information, 2016-2018.

Table 7.2 shows the occupational structure (at a four-digit level) of the 

labour demand. According to the vacancy data, the most required occupation 

in Colombia from 2016 to 2018 is “Commercial sales representatives” (15.4% 

of job placements), followed by “Telephone switchboard operators” (8.3% job 

placements), and “Stock clerks” (8.3% of job placements). These three occupa-

tions constitute around 32% of all job placements. Moreover, the Top 50 most 

demanded occupations form 78.2% of the Colombian labour demand. Conse-

quently, according to the information from job portals, the most required occu-

pations are related to sales, customer services, guards, and food preparation. 

Another aspect to highlight is the presence of occupations related to tech-

nology and software development, such as “Information and communications 

technology user support technicians”, “Information and communications tech-

nology operations technicians,” and “Web and multimedia developers.” This 

result confirms what was mentioned in Chapter 4: the labour demand for those 

occupations has dramatically increased during the last few years (Section 7.6 

provides detailed evidence about labour demand trends). 
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Table 7.2. Top 20 most demanded occupations in Colombia

Position ISCO-08 code Occupation Number of jobs Percentage 

1 3322 Commercial sales representatives 878,503 15.4%

2 4223 Telephone switchboard operators 473,021 8.3%

3 4321 Stock clerks 472,076 8.3%

4 5223 Shop sales assistants 269,756 4.7%

5 5242 Sales demonstrators 235,481 4.1%

6 5230 Cashiers and ticket clerks 201,939 3.5%

7 4412 Mail carriers and sorting clerks 123,381 2.2%

8 5414 Security guards 111,717 2.0%

9 2411 Accountants 110,560 1.9%

10 1221 Sales and marketing managers 109,265 1.9%

11 4214 Debt-collectors and related workers 91,483 1.6%

12 9412 Kitchen helpers 75,535 1.3%

13 3343 Administrative and executive secretaries 73,364 1.3%

14 4110 General office clerks 69,875 1.2%

15 4322 Production clerks 67,997 1.2%

16 4311 Accounting and bookkeeping clerks 58,822 1.0%

17 8153 Sewing machine operators 54,628 1.0%

18 4222 Contact centre information clerks 50,337 0.9%

19 3312 Credit and loan officers 48,063 0.8%

20 5321 Health care assistants 45,279 0.8%

Source: Author’s calculations based on vacancy information, 2016-2018.

Despite the potential theoretical bias of the information mentioned in 

Chapter 4, the results from Table 7.2 suggest (at least for the Colombian case) 

that job portals are not entirely focused on high-skilled occupations. Indeed, 

most of the categories listed in Table 7.2 are middle- (such as “Sales demonstra-

tors”) or low-skilled occupations (“Kitchen helpers”), which are the expected 

results for a developing economy such as Colombia. Additionally, the Top 20 

most demanded occupations in Colombia do not present any unusual results. 

Occupations that usually do not have a big market (such as “Actors”) do not 

constitute a large share of the Colombian labour demand. All the above results 

suggest that vacancy information from job portals might provide relevant 

information for a wide range of low-, middle-, and high-skilled occupations. 



164 

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

As mentioned above, with the job vacancies categorised into occupations, 

it is possible to identify the share of high-, middle-, and low-skilled occupations 

demanded in Colombia. For instance, the OECD (2017c) defines the following 

as high-skilled occupations (classified under the ISCO’s major groups): 1) leg-

islators, senior officials, and managers, 2) professionals, and 3) technicians and 

associate professionals. Similarly, middle-skilled jobs include: 4) clerks, 5) craft 

and related trade workers, and 6) plant and machine operators and assemblers, 

while low-skilled jobs include: 7) service workers and shop and market sales 

workers, 8) agricultural and fishery workers, and 9) elementary occupations. 

Table 7.3 shows the distribution of jobs according to the above defini-

tions: 22.5% (2,356,979) and 35.7% (2,011,352) of job placements correspond 

to low-skilled and middle-skilled occupations, respectively, while 41.8% of job 

placements are high-skilled occupations. It is important to notice that around 

878,503 of job placements in the high-skilled group correspond to “Commer-

cial sales representatives.” Consequently, the high-skilled group is the most 

frequent due to the high demand for “Commercial sales representatives.” 

Importantly, the results of Table 7.3 confirm that the vacancy information 

from job portals provide a high volume of information for low-, middle-, and 

high-skilled occupations.

Table 7.3. Distribution of job placements by high-, 
middle-, and low-skilled occupations

Classification Number of jobs Percentage

High skill 2,356,979 41.8%

Middle skill 2,011,352 35.7%

Low skill 1,269,604 22.5%

Source: Author’s calculations based on vacancy information, 2016-2018.

7.4.3. New or specific job titles

As pointed out in Chapter 3, the labour market changes rapidly and new occu-

pations (or job titles) emerge or disappear over time. This document defines 

as “new or specific job titles” those titles that are not in the ISCO list of occu-

pational titles adapted for Colombia. Consequently, new or specific job titles 
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can correspond to new job titles or job titles that the ISCO list of occupational 

titles adapted for Colombia has not yet itemised.

As mentioned in Chapter 4, the early identification of these new labour 

demands has at least two economic benefits. On the one hand, it allows train-

ing providers to adapt their curricula and, therefore, it helps to adjust people’s 

skills to suit labour market changes. On the other hand, the identification of 

emerging patterns in labour demand might provide occupational classifications 

with real-time information. Consequently, statistics and public policy designs 

based on an adapted occupational classification might provide more precise 

results according to different regional and sectorial contexts.100

Given that job portals generate detailed information on a daily basis, the 

systematic collection of data from these sources allows the identification of 

new job titles, providing thus key information to identify new or emerging 

occupations. By implementing text mining techniques (word clouds), it was 

possible to identify the most common words in those job titles without an 

occupational code (see Chapter 6). As mentioned in the previous chapter, a 

considerable percentage of those words do not describe a job position (e.g. 

“Bachilleres,” “undergraduate” in English). However, a deep visual inspection 

of these words reveals patterns (or phrases) that describe a job position. Given 

that this manual inspection to identify all the new or specific job titles for all 

the vacancy database is a time-consuming task, Table 7.4 presents the most 

recurrent new job titles identified in Colombia.101 

100 Provided the relevance of this topic for policy and education, institutions such as the O*NET 
have developed a methodology to identify, evaluate, and incorporate new and emerging 
occupations that have not yet been properly covered in the O*NET-SOC classification system 
(Dierdorff et al. 2009).

101 It is important to note that these new or specific job titles might or might not be defined as new 
or specific occupations. As will be discussed in more detail in Chapter 10, further evaluation 
is required to determine whether a certain new job title corresponds to a new occupation (for 
instance, it is necessary to evaluate whether the new job title involves considerably different 
work than that performed by other job positions).



166 

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

It is worth noting the number of new job titles related to social networks 

and data management, such as “Cloud infrastructure engineer,” “Professional 

SQA” (Software Quality Assurance/Advisor), “Influencer” (which is an industry 

expert who can influence other’s behaviour through social networks, such as 

Twitter, Facebook, etc.), “Customer service social networks,” “Big data spe-

cialist,” and “Professor in Big Data”, among others. However, it is not only in 

the IT sector that new job titles have emerged. Other job titles related to dif-

ferent activities have appeared too: “Supervisor or specialist HSEQ” (Health, 

Safety, Environment & Quality), “Baristas” (a person specialised in high-quality 

coffee, who creates new and different drinks based on their knowledge), and 

“TAT vendors” (store-to-store vendors, people who are considered as brand 

managers, and promote and sell products to local mini-markets). 

Table 7.4. New job titles

Job titles Number of jobs

TAT vendors 52,849

Picking and packing assistants 8,652

CNC operators 2,840

Supervisor or specialist HSEQ 2,349

Baristas 1,715

Community manager 1,550

NIIF assistants, manager, or coordinator 1,532

Customer service social networks (Facebook, Twitter, etc.) 368

Cloud infrastructure engineer 169

SEO specialists 167

“Maquetador web” (web layout designer) 142

Datacentre operator 125

SSTA inspector 49

SQA professional 36

Influencer 23

Big Data specialist 14

Professor in Big Data 12

Bobcat operators 11

Source: Author’s calculations based on vacancy information, 2016-2018.
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Interesting occupational titles involve “CNC operators” or “Bobcat oper-

ators.” In the ISCO-08 occupational titles provided by the DANE, these job 

titles are not listed, neither in Spanish nor in English; however, these job titles 

are listed in the UK version of ISCO-08. This result shows that some coun-

tries might faster identify emerging occupations compared to other countries, 

or that the arrival of some technologies occurs with certain delays for some 

developing countries like Colombia. 

In general, new job titles involve new tasks or the use of new technologies. 

For instance, CNC operators programme and operate manufacturing machines. 

One difference with other operators is that CNC operators need to programme 

CNC machines to produce elaborate pieces of work. In contrast, certain kinds 

of jobs might be of particular interest for Colombia. For instance, this country 

is well-known as a producer of high standard coffee, and a considerable share 

of the Colombian economy depends on the performance of this product. Con-

sequently, “Baristas” jobs might be essential job opportunities for Colombian 

workers, especially for informal and unemployed people. Baristas differ from 

other barman and similar occupations because the job of a barista requires a 

profound knowledge of high-quality coffee.

Thus, job portals are a rich source of changing information that requires 

the constant updating and adjusting of occupational classifications according 

to changes in the domestic labour market. Maintaining an updated occupa-

tional classification requires the continuous monitoring of occupations and 

new job titles, and might improve labour market matching and, hence, tackle 

informality and unemployment rates (see, for instance, Chapter 9). 

7.4.4. The most in-demand skills (ESCO classifications)

As mentioned in the previous chapters, one of the most important character-

istics of the vacancy database is that it might provide real-time and low-cost 

information about the most demanded skills in a particular economy. With 

the help of text mining techniques, it is possible to identify the skills explic-

itly demanded by employers according to the 13,485 skills listed in the ESCO, 

which is based on the principles of the European Qualifications Framework 

for lifelong learning (European Commission 2017) (see Section 6.2). Thanks 

to this well-known classification, it was not necessary to spend a considerable 
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amount of time in order to identify the words that describe skills in the vacancy 

database. Thus, this book avoids the use of a poorly defined list of skills and 

it uses an international categorisation instead.

Moreover, this dictionary groups the 13,485 skills into three groups:  

1) knowledge,102 2) skill,103 and 3) competence104 (European Commission 2017). 

This categorisation provides a framework to analyse the patterns of skills 

demanded in Colombia. Additionally, the ESCO uses the concept of skill reus-

ability (i.e. how widely a skill can be applied in different sectors or occupations) 

to divide the list of skills into four groups: 1) transversal,105 2) cross-sector,106 

3) sector-specific,107 and 4) occupation-specific108 knowledge, skills, and com-

petences. This definition is particularly useful because it allows identifying 

whether the Colombian labour demand requires general (transversal) skills or 

specific skills for an occupation or sector. 

Following the above definitions, of the 13,485 skills listed in the ESCO, 4,051 

were found in the vacancy database. In around 84.6% of the job advertisements 

mentioned, at least one word was related to skill information. For illustrative 

purposes, Table 7.5 shows the Top 20 skills most in demand in Colombia.

 

102 Knowledge refers to “the body of facts, principles, theories and practices that is related to a 
field of work or study. Knowledge is described as theoretical and/or factual and is the out-
come of the assimilation of information through learning” (European Commission 2017, p. 6).

103 Skill is defined as “the ability to apply knowledge and use know-how to complete tasks and 
solve problems. Skills are described as cognitive (involving the use of logical, intuitive and 
creative thinking) or practical (involving manual dexterity and the use of methods, materials, 
tools and instruments)” (European Commission 2017, p. 6).

104 Competence is “the proven ability to use knowledge, skills and personal, social and/or 
methodological abilities in work or study situations, and in professional and personal devel-
opment” (European Commission 2017, p. 6).

105 This category includes knowledge, skills, and competences that are important to a broad 
range of occupations and sectors. Usually, researchers refer to them as “core skills,” “basic 
skills,” etc. (see Chapter 2). 

106 This category includes knowledge, skills, and competences that are necessary for different 
sectors. For instance, knowledge in “mechanics” is relevant for the automotive and textile 
industries (see European Commission 2017, p. 6). 

107 This group refers to skills that are relevant for one sector but are required in different occupa-
tions. For instance, knowledge in “sales activities” is relevant for the marketing industry, but 
it is required for different occupations such as sales support assistant, shop manager, etc.

108 These skills tend to be used within one occupation or speciality. For instance, knowledge in 
“surgical instruments” is a relevant skill for surgical instrument makers. 
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Table 7.5. Top 20 most demanded skills in Colombia

Skills Skill type Skill reusability Number of jobs Percentage

Customer service Knowledge Sector-specific 827,705 14.50%

Communication Knowledge Cross-sector 480,653 8.40%

Work in teams Skill/Competence Transversal 322,457 5.60%

Work in shifts Skill/Competence Cross-sector 308,740 5.40%

Logistics Knowledge Cross-sector 208,013 3.60%

Blueprints Knowledge Cross-sector 169,579 3.00%

Telecommunication 
industry

Knowledge Cross-sector 114,998 2.00%

Mechanics Knowledge Cross-sector 106,655 1.90%

English Knowledge Transversal 102,874 1.80%

Industrial engineering Knowledge Cross-sector 99,976 1.70%

Manage personnel Knowledge Cross-sector 96,579 1.70%

Customer insight Knowledge Sector-specific 94,318 1.60%

Electronics Knowledge Cross-sector 92,614 1.60%

Financial products Knowledge Cross-sector 66,990 1.20%

Accounting Knowledge Cross-sector 56,240 1.00%

Electricity Knowledge Cross-sector 42,391 0.70%

Telecommunications 
engineering

Knowledge Cross-sector 38,967 0.70%

Sales activities Knowledge Sector-specific 37,411 0.70%

Sales strategies Knowledge Sector-specific 36,383 0.60%

Personal development Knowledge Cross-sector 35,160 0.60%

Source: Author’s calculations based on vacancy information, 2016-2018.

As can be seen, the most in-demand skill is “Customer service” (14.5% 

of job advertisements), followed by “Communication” (8.4%), and “Work in 

teams” (5.6%). The second column of Table 7.5 shows that the most frequently 

demanded skill type in Colombia is knowledge. Additionally, according to the 

third column, most of the skills are cross-sector skills (14 out of 20 skills), followed 

by sector-specific and transversal skills (e.g. “Work in teams” and “English”). 
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Importantly, the results of Table 7.5 are consistent with the occupational 

structure of Colombia (Table 7.2), where the most demanded occupations are 

“Commercial sales representatives,” “Telephone switchboard operators,” and 

“Stock clerks.” Consequently, it is to be expected that the most frequently 

required skills are related to customer services, communication, and customer 

insight, among other skills. 

Moreover, the ESCO groups the transversal skills into broader categories: 

values, ICT safety, application of knowledge, digital communication and collab-

oration, language, digital data processing, health and safety, problem-solving 

with digital tools, transversal skills/competences, attitudes and values, social 

interaction, thinking, digital competencies, numeracy and mathematics, work-

ing environment, and digital content creation. This aggregation provides an 

overview of the general structure of demanded transversal skills.109 Table 7.6 

contains the aggregated results of the demanded skills in Colombia. Social 

interaction skills (such as work in teams, manage personnel, assist customers, 

etc.) are the most demanded group, followed by language (mainly English) and 

thinking skills (develop working procedures, plan teamwork, perform market 

research, among others). 

Table 7.6. Skill groups demanded in Colombia

Broader skill categories Number of jobs Percentage

Social interaction 895,530 15.7%

Language 109,708 1.9%

Thinking 46,865 0.8%

Numeracy and mathematics 25,340 0.4%

Health and safety 24,640 0.4%

Attitudes and values 23,881 0.4%

Problem-solving with digital tools 20,088 0.4%

Working environment 9,070 0.2%

109 For a detailed definition of each category see Larsen et al. (2018). 

Source: Author’s calculations based on vacancy information, 2016-2018.
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7.4.5. New or specific skills demanded  

in the Colombian labour market

As mentioned in Chapter 6, the ESCO is a useful dictionary to identify the skills 

required in the labour market in Europe. However, this dictionary might not 

fully identify the skills demanded in the Colombian labour market given that 

Colombian employers might demand different skills compared to Europe and 

because updating dictionaries to keep pace with changes in the labour market 

is challenging. Consequently, this book defines new or specific skills to address 

those skills that are not listed in the ESCO dictionary but are demanded in the 

Colombian labour market. 

The identification of specific or new skills required in Colombia is relevant for 

tackling skill mismatch issues. With the implementation of new technologies, 

for instance, early identification of new skills required in the labour market 

might help people to adapt to Colombia-specific requirements and changes in 

the labour market, reducing thus unemployment and diverting people from 

joining the informal sector.

As described in Chapter 6, it is possible to identify potential words related to  

new and/or specific skills in the vacancy database. Given that it is necessary  

to carry out a careful visual inspection (which is a time-consuming task) to 

finally determine the words that describe skills (see Chapter 6), Table 7.7 shows 

twenty new or specific skills demanded in Colombia for illustration purposes. 

Table 7.7. Twenty new or specific skills demanded in Colombia

Skills Number of jobs

Packing or picking 67,493

SAP 21,378

Siigo 11,784

Pdv 7,360

Helisa 6,024

Scrum 4,219

Cosmetología 3,201

Apm 878

Perifoneos 858
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Skills Number of jobs

Mailings 536

Staad 336

Otdr 228

Rph 195

Kaizen 177

Fintech 176

Brandeo 149

Cloudera 138

Bigip 130

Rpgii 110

Ssst 98

Source: Author’s calculations based on vacancy information, 2016-2018.

“Packing or picking” is an Anglicism that describes the process of gath-

ering and placing individual components of an order into a box or envelope 

addressed to a recipient. These words are an example of terms that the Colom-

bian labour market uses but are not incorporated into the ESCO dictionary. To 

identify these words, the vacancy database quantifies the real relevance of these 

logistic skills for the Colombian labour market. SAP (systems, applications, and 

products) is an integrated business management system designed to model and 

automate different areas of a company. According to the vacancy database, the 

use of this technology was necessary for 21,378 jobs between 2016 and 2018. 

Importantly, employers asked for knowledge in Siigo and Helisa (accounting 

and administrative softwares for enterprises). Clearly, these Colombian-spe-

cific softwares are not in the ESCO dictionary because the technology was 

developed and in demand in Colombia.

It is important to highlight here that some employer requirements—such 

as knowledge in Cloudera, Fintech, Mailings (email marketing)—have recently 

increased. In 2016, this knowledge was not demanded; however, by 2017 and 

2018, these requirements began to appear in the Colombian labour market. 

This example shows that the analysis of information from job portals identifies 

changes in the labour demand for skills. Yet, it is also worth mentioning, that 

not only skill changes related to new technologies were found in the Colom-

bian job market. For example, “Cosmetología” (cosmetology), “Perifoneos” (to 
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promote a product or business on the street with the help of a microphone) 

or “Brandeo” (an Anglicism of branding) are skills mentioned in the vacancy 

database that are not listed in the ESCO dictionary. Thus, job portals are a rich 

source of information to identify new or specific skills, which helps to update 

skills dictionaries such as the ESCO and improve education and training sys-

tems to meet specific requirements and changes in the domestic labour market.

7.4.6. Experience requirements

Regarding the experience requirements that employers are looking for in 

Colombia, 83.4% of the job placements explicitly require people with some 

work experience (see Figure 7.6). This result indicates that labour experience is 

an essential characteristic needed by workers when applying for most Colom-

bian vacancies. While the median year for required experience is one year, 

it is important to note that this variable contains a large portion of missing 

values in the database. Indeed, 44.4% of the job placements that require some 

job experience do not report the specific years of work experience required.110 

Figure 7.6. Job placements by experience requirements

110 For instance, an employer might post a job advertisement in the following way: “a person 
with experience in photography is required to…” The variable “years of experience” can 
be imputed with the techniques explained in Chapter 5, and this imputation process will be 
part of a future research.

Source: Author’s calculations based on vacancy information, 2016-2018. 

No experience

Experience

16.6%

83.4%
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7.5. Demand by sector

An analysis of the vacancies by sector might serve to identify what skills or 

occupations are sector-specific or generic, which helps to address labour sup-

ply according to the needs of each industry. Thus, Table 7.8 shows the distri-

bution of job placements by sector. As evidenced in the table, more than half 

of the job placements (around 55%) were coded according to ISIC revision 4 

(division groups). 

Table 7.8. Job placements by sector

ISCO rev4 Number of jobs Percentage

Administrative and support service activities 2,070,156 36.2%

Wholesale and retail trade; repair of motor vehicles and motorcycles 338,387 5.9%

Professional, scientific, and technical activities 136,955 2.4%

Manufacturing 98,359 1.7%

Financial and insurance activities 97,351 1.7%

Construction 84,935 1.5%

Information and communication 74,502 1.3%

Transportation and storage 67,038 1.2%

Accommodation and food service activities 48,192 0.8%

Human health and social work activities 22,831 0.4%

Other service activities 14,661 0.3%

Arts, entertainment, and recreation 13,099 0.2%

Education 11,552 0.2%

Real estate activities 6,205 0.1%

Agriculture, forestry, and fishing 4,101 0.1%

Water supply; sewerage, waste management, and remediation 
activities

3,861 0.1%

Public administration and defence; compulsory social security 425 0.0%

Electricity, gas, steam, and air conditioning supply 308 0.0%

Activities of households as employers 6 0.0%

Not coded 2,627,589 45.9%

Total 5,720,513

Source: Author’s calculations based on vacancy information, 2016-2018.
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As observed, companies related to “Administrative and support service 

activities” posted around 36.2% of the job positions, followed by “Wholesale and 

retail trade; repair of motor vehicles and motorcycles” (5.9%), and “Professional, 

scientific, and technical activities” (2.4%). The “Administrative and support 

service activities” category contains most of the job placements because this 

group includes companies related to “Temporary employment agency activities” 

and “Activities of call centres.” Temporary employment agencies act as a third 

party (intermediary) between companies and employees. They collect CVs and 

make their clients’ (employers) vacancies public. Consequently, if a vacancy is 

posted on job portals and the company’s name refers to a temporary employment 

agency, this does not mean that potential employees will work in the “Admin-

istrative and support service activities.” People who apply for those kinds of 

vacancies might end up working in other sectors (e.g. manufacturing). (Perhaps, 

information about the company’s name is in the description rather than in the 

company name variable. Thus, processing and identifying specific patterns in 

the job description might increase the number of observations of where people 

will work. However, this further development will be part of a future work).

On the other hand, it is expected that companies related to “Activities of 

call centres” have a considerable share of all job placements. As was shown 

in Table 7.2, there is a high demand for “Telephone switchboard operators,” 

among other related workers. Indeed, the results of Table 7.8 correlate with the 

results of Table 7.2 as the sectors with the highest number of job placements are 

related to the most demanded occupations. For instance, in Table 7.2, the most 

required occupations are related to “Sales,” “Customer services,” “Accountants,” 

and “Production clerks,” while the sectors with more job placements (apart 

from administrative and support service activities) are “Wholesale and retail 

trade,” “Manufacturing,” and “Financial and insurance activities.” 

Another aspect to highlight is the relatively low frequency of job placements 

from sectors such as “Agriculture, forestry, and fishing,” “Public administra-

tion,” and “Defence companies,” etc. It was expected that these sectors would 

not have a high participation in the vacancy database because job portals (at 

least in Colombia) do not adequately cover rural zones where most of agri-

culture, forestry, and fishing companies operate, and, in addition, job portals 

are not a usual channel for posting vacancies related to public administration 

and defence, water supply, sewerage, and waste management, among other 
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activities. Instead, these vacancies are advertised on the website of individ-

ual companies; the scraping of that information will be part of a future work. 

The issue of missing values in Table 7.8, as well as the high participation of 

“Temporary employment agency activities” might make it difficult to estimate 

the current level of labour demand by sector. Instead, information from job 

portals might be more useful for the identification of skills and possible skill 

shortages by industry. As can be seen in this table, there are a considerable 

number of observations for most sectors. This information might provide valu-

able insights regarding the most demanded generic and sector-specific skills 

and trends in the labour market by industry (see Chapter 8). 

7.6. Trends in the labour demand 

Although analysing the structure of labour demand is vital in order to know 

the kind of human resources required by employers, this analysis might not be 

sufficient to improve skills matching in the labour market if trends, seasonal 

changes, and business cycles are overlooked. The labour demand for certain 

occupations might increase over specific periods (i.e. quarters). For instance, 

in holiday periods, the need for “Hotel receptionist” might increase due to an 

increase in tourism. Moreover, the labour market is dynamic, and the labour 

demand for certain occupations or skills might increase/decrease over time. 

The analysis of labour demand cycles, seasons, and trends is of paramount 

importance because it enables training providers to adapt their curricula and 

train people in the required skills for technological changes, business cycles, etc. 

Table 7.9 shows the distribution of vacancies and job positions across the 

period of analysis (2016-2018). As evidenced in the table, in 2016, the total num-

ber of vacancies and job positions was 688,477 and 1,746,762, respectively. In 

2018, the total number of vacancies and job positions was 818,160 and 2,073,726, 

respectively. Consequently, the number of vacancies and the total number of jobs 

increased from 2016 to 2018 by about 15.8% and 15.7%, respectively. This increase 

in the number of job advertisements might correspond to economic growth in 

Colombia and the extended use of job portals to advertise job positions.111 

111 The next chapter provides more detailed evidence regarding this discussion. 
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Table 7.9. Yearly distribution of vacancies and job positions

Year
Total vacancies Total jobs

Number Percentage Number Percentage

2016 688,477 30.63% 1,746,762 30.54%

2017 741,322 32.98% 1,900,025 33.21%

2018 818,160 36.40% 2,073,726 36.25%

Total 2,247,959   5,720,513  

112 The labels “2016m1,” “2017m1,” etc., on the x-axis correspond to January 2016, January 2017, 
and so on.

113 As will be seen in Chapter 8 in more detail, this cyclical behaviour correlates with the official 
unemployment statistics provided by the DANE, demonstrating that unemployment rates are 
relatively low between October and December, and higher between January and March. This 
result is due to the fact that companies hire people for the December season (when formal 
workers usually receive a Christmas bonus), and tourism, among other economic activities, 
considerably increases.

Source: Author’s calculations based on vacancy information, 2016-2018.

Figure 7.7 shows the Colombian labour demand during the period of analysis 

for major occupational groups (one-digit level ISCO-08).112 As seen in the figure, 

most of the major groups demonstrate an increase in labour demand between 

October and December, and a substantial decrease in demand between January 

and March.113 In contrast, the labour demand for “Professionals” grew during 

the period of analysis. As mentioned in Subsection 7.4.2, aggregated results 

are useful because they provide an idea of global labour demand behaviour. 

However, analysing the results in a disaggregated way over time (for instance, 

at the four-digit level ISCO-08) produces summary measures of trends and 

amplifies labour demand behaviour.
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Figure 7.7. Trends of the labour demand by major occupational ISCO-08 groups
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Source: Author’s calculations based on vacancy information, 2016-2019.

Figure 7.8, Figure 7.9, and Figure 7.10 show the most notable trends by 

occupational groups (the graphs for each occupational group [304] are available 

upon request). The charts are divided into three groups: Figure 7.8 shows the 

trends of occupations with a higher demand; Figure 7.9 presents occupations 

with a large increase in labour demand during the period of analysis, and Fig-

ure 7.10 displays occupations whose demand has decreased.

As can be observed in Figure 7.8, occupations with relatively higher demand 

tend to have a similar cyclical pattern over time: a remarkable increase in labour 

demand between October and December, and a sharp decrease between January 

and March. Alternatively, the labour demand for occupations in Figure 7.8 slightly 

increased during the period of analysis. In addition, there are also occupations 

that are always in high demand and, thus, do not exhibit a large increase in the 

last quarter of the year and a decrease in the first quarter. For instance, labour 

Craft and related trades workers

Elementary occupations

Plant and machine operators and assemblers

2016m1

0
5,

00
0

N
um

be
r 

of
 jo

b 
of

fe
rs

10
,0

00
15

,0
00

2017m1
Date

2018m1 2019m12016m1

5,
00

0
0

10
,0

00

N
um

be
r 

of
 jo

b 
of

fe
rs

15
,0

00
20

,0
00

2017m1
Date

2018m1 2019m1

2016m1

0
5,

00
0

N
um

be
r 

of
 jo

b 
of

fe
rs

10
,0

00
15

,0
00

2017m1
Date

2018m1 2019m1



180 

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

demand for occupations such as “Accounting and bookkeeping clerks,” “Credit 

and loan officers,” “General office clerks,” and “Contact centre information clerks” 

generally increase in the first and sometimes in the last quarter of the year.

Figure 7.8. Trends of the most demanded occupations at a four-digit level
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Source: Author’s calculations based on vacancy information, 2016-2019.

Stock clerks

General office clerks

Accounting and bookkeeping clerks

Management and organisation analysts

Contact centre information clerks

Credit and loan officers

2016m1

0

N
um

be
r 

of
 jo

b 
of

fe
rs

5,
00

0
10

,0
00

2017m1
Date

2018m1 2019m12016m1

0
5,

00
0

N
um

be
r 

of
 jo

b 
of

fe
rs

10
,0

00
15

,0
00

2017m1
Date

2018m1 2019m1

2016m1

0

N
um

be
r 

of
 jo

b 
of

fe
rs

2,
00

0
4,

00
0

2017m1
Date

2018m1 2019m1 2016m1

0

N
um

be
r 

of
 jo

b 
of

fe
rs

2,
00

0
4,

00
0

2017m1
Date

2018m1 2019m1

2016m1

0

N
um

be
r 

of
 jo

b 
of

fe
rs

2,
00

0
4,

00
0

2017m1
Date

2018m1 2019m1 2016m1

0
1,

00
0

N
um

be
r 

of
 jo

b 
of

fe
rs

2,
00

0
3,

00
0

2017m1
Date

2018m1 2019m1



182 

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

Figure 7.9 presents occupations with a considerable increase in labour 

demand. Despite the relatively short period of analysis (three years), it is possi-

ble to observe a growing trend of demand for “Electronics engineers,” “Graphic 

and multimedia designers,” “Financial and investment advisers,” “Database 

designers and administrators,” “Computer network professionals,” “Electron-

ics engineering technicians,” “Real estate agents and property managers,” 

and “Information and communications technology user support technicians,” 

among others. These results suggest that in Colombia the labour demand 

for occupations related to technology, finance, and the real estate market is 

either rapidly growing or the companies that demand those occupations have 

increased their use of job portals.

Figure 7.9. Occupations at a four-digit level with a positive trend
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Source: Author’s calculations based on vacancy information, 2016-2019.

Conversely, the labour demand for some occupations has decreased over 

time. Figure 7.10 presents occupations with a negative trend during the studied 

period (the results were grouped yearly in order to observe a clearer pattern). 
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for which demand has decreased over time. 
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Figure 7.10. Occupations at a four-digit level with a negative trend
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Source: Author’s calculations based on vacancy information, 2016-2018. 
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occupations, while this phenomenon intensifies the rise in job placements for 

other occupations. 

Second, it has been widely reported that over the last decades there has 

been a skill-based technological change, which has increased labour demand 

and wages for skilled labour (Autor, Katz, and Krueger 1998). Thus, the 

remarkable increase in labour demand for occupations such as “Graphic and 

multimedia designers” and “Computer network professionals”, among others 

(Figure 7.9), is a product of this technological change (i.e. structural change). 

Nevertheless, the “destruction” of labour demand for certain occupations is a 

process that might require a relatively long period. For instance, companies 

might adopt technologies that replace some human labour; however, making 

this transition requires a considerable interval. Companies need time to adapt 

their production process to new technologies, and legislation exists that protects 

job positions against (massive) layoffs or other abrupt changes. Thus, falls in 

the labour demand by occupation might not occur abruptly.

7.7. Wages 

The analysis of the number of jobs posted in an economy is necessary but not 

enough to determine whether skill mismatches can be reduced. Jobs can be 

available; however, the wages of those jobs might not be high enough to create 

a labour supply to satisfy the labour demand. This variable helps to investi-

gate whether the vacancies posted on job portals can offer wages that attract 

informal workers and the unemployed into formal jobs, and, at the same time, 

helps to determine possible skill mismatches (see Chapter 9). 

Figure 7.11 shows the distribution of monthly wages from the vacancy 

database. The solid line represents the “wage” variable without any imputa-

tion process, while the dashed line represents the “imputed wage” variable 

(see Chapter 6). Both the imputed and non-imputed wage variables have a 

similar distribution because most jobs pay a salary between the legal monthly 

minimum wage114 and 1,500,000 pesos (around £375). Indeed, the average 

114 In Colombia, the monthly minimum wage was 689,454 Colombian pesos (around £170) in 
2016, $737,717 (around £184) in 2017, and $781,242 (around £195) in 2018. 



186 

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

figures for non-imputed and imputed wages are 1,059,667 pesos (around 

£265) and 1,102,200 pesos (around £275), respectively. These results reveal 

two facts. First, differences between non-imputed and imputed wages are 

minimal. Consequently, using imputed wages in the following chapters does 

not add considerable noise or bias to the statistical analysis; on the contrary, 

it enables an analysis of all vacancy observations. Second, the distribution of 

wages is consistent with the results from previous sections: a high proportion 

of jobs correspond to low- and middle-skilled occupations. Hence, the data 

are expected to have a right-skewed distribution (a high concentration of low 

wages) as in Figure 7.11.115 

Figure 7.11. Wage density

115 Chapter 8 provides more evidence about the consistency of the wage variable.

Source: Author’s calculations based on vacancy information, 2016-2018.
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7.8. Other characteristics of the vacancy database

As mentioned in previous chapters, information from job portals is a rich 

source for identifying different characteristics of the labour demand. Some of 

those characteristics are not directly related to the labour demand for skills. 

However, this non-related skill information might provide more evidence 

regarding the consistency of the vacancy database, and it might be useful to 

tackle skill mismatches for a specific population or type of jobs. For illustration 

purposes, this section presents some of the most relevant characteristics of 

the vacancy database that are not directly related to skills information, such 

as type of contract offered and vacancy duration.

Figure 7.12 shows the distribution of jobs by type of contract. It is worth 

mentioning that some employers do not specify the kind of contract being 

offered. Moreover, and unlike the “education” variable, the variable “type of 

contract” is not imputed. Consequently, the sum of the percentage in Figure 

7.12 is less than 100%: around 68.8% of the available jobs offer a full-time con-

tract, while 2.8% and 1.3% of the available jobs offer a per-hour and part-time 

contract, respectively. This result suggests that information from job portals 

is not biased towards “irregular” jobs such as part-time work or per-hour jobs. 

Figure 7.12. Jobs by type of contract

Source: Author’s calculations based on vacancy information, 2016-2018.
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Figure 7.13 shows the duration of job vacancy advertisements. This vari-

able is the difference between the publication and the expiration date provided 

by employers in the job advertisement. The median advertising duration is 1.2 

months. However, it is important to mention that 73% of the observations do 

not have information regarding their publication or expiration date. Despite 

the missing values, the results do not have atypical values. This result reaf-

firms that information provided by employers is consistent, and the problem 

of atypical or wrong values is minimum.

Figure 7.13. Duration density (monthly)

Source: Author’s calculations based on vacancy information, 2016-2018. 
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Much has been said about the advantages and limitations of using this 

information for labour demand analysis (see Chapter 4). For instance, given 

the online nature of these sources of information, job portal data might be 

biased towards high-skilled occupational groups. Nevertheless, most of the 

studies that have used job advertisements (printed or online) do not discuss 

the reliability of this information for labour demand analysis and public policy 

design (see Chapter 4). This chapter provides a descriptive analysis to start 

evaluating the results from the vacancy database, and its usefulness for tack-

ling informality and unemployment problems in Colombia.

The sample period runs from January 1, 2016 to December 31, 2018. The 

main results of the analysis of the vacancy database show that 1) job vacan-

cies are concentrated in Bogotá and the departments of Antioquia and Bolí-

var. These results are in agreement with other macroeconomic outputs. For 

instance, the capital (Bogotá) and its surrounding departments have the highest 

population and GDP rates; 2) most of the job positions require a person with at 

least a high school certificate; 3) in concordance with the previous result, most 

occupations in Colombia correspond to middle- (“Sales demonstrators”) and 

low-skilled occupations (“Kitchen helpers”), which are the expected results 

for a developing economy such as Colombia. 4) This result also suggests that 

the job portals selected in Chapter 5 are not biased toward a specific market 

(e.g. high-skilled jobs, such as managers or professionals); thus, 5) job portals 

are a rich source of information for a continuous update of occupational clas-

sifications according to changes in the domestic labour market. For instance, 

among the most relevant new job titles found in the vacancy database are 

“TAT vendors,” “CNC operators,” and “Baristas.” 

In addition, regarding skill information in the vacancy database, the anal-

ysis shows that 6) the most demanded skills in the Colombian labour market 

include “Customer service” (knowledge), “Communication” (knowledge), and 

“Work in teams” (competence), which is consistent with demanded occupations;  

and 7) it is possible to identify new or specific skills such as Fintech, Mailings, and  

“Perifoneos,” among others. Thus, it is possible to monitor changes and specific 

requirements in the domestic labour market at a low cost by using information 

from job portals, given that with a single (vacancy) database it is possible to 

analyse job attributes (of occupations in demand) and worker skill requirements. 
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Moreover, 8) the issue of missing values in the sector variable and the 

high participation of “Temporary employment agency activities” might make 

it difficult to estimate the current level of labour demand by sector. In these 

cases, information from job portals might be more useful for the identification 

of skills and possible skill shortages by sector. 

Despite increased job portal usage, 9) it is possible to observe clear trends 

and seasons in labour demand; for instance, labour demand for certain occupa-

tions peaks in the last quarter of the year, while labour demand for occupations 

related to IT and other technologies has shown a steady growth. At the same 

time, labour demand for other occupations (such as “Cleaners and helpers 

in offices, hotels, and other establishments,” “Waiters,” and “Receptionists”) 

decreased during the period of analysis.

The results regarding wages demonstrate two facts: 10) The differences 

between non-imputed and imputed wage distributions are minimal. Conse-

quently, to use imputed wages in the following chapters does not add consid-

erable noise or bias for statistical analysis; on the contrary, it allows analysing 

all of the vacancy observations. 11) The distribution of wages is consistent 

with occupations in demand. A high proportion of jobs correspond to low- and 

middle-skilled occupations and the distribution of wages is right-skewed (a high 

concentration of low wages).

The analysis of other characteristics of the vacancy database that are not 

directly related to labour demand for skills also shows two facts: 12) information 

provided by employers is consistent, meaning that issues such as outliers in the 

wage or vacancy duration variables are minimal; and 13) the vacancy database 

can provide different information such as what skill is most demanded by an 

occupation, or trends and seasonal changes in labour demand, which might 

serve as an input to tackle skill shortages for a certain population sample or 

certain types of jobs (see Chapter 9).

In general, the vacancy database provided detailed, real-time, and valu-

able information about the Colombian labour demand that previously was 

not possible to obtain from other sources (e.g. household surveys). Moreover, 

these initial results suggest that the vacancy database is consistent, or at least 

it does not contradict itself or external data, such as regional GDP, population, 

etc. However, a more detailed examination is necessary to draw conclusions 

about the reliability and representativeness of this vacancy database.




