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Abstract—The offshore sector creates a large number of job
opportunities in Morocco. Analyzing job ads related to that
sector can help universities adapt their curricula in order to
produce more employable graduates. Unfortunately, analyzing
these ads is challenging because they are mostly non-structured.
Most prior work, however, focuses on analyzing structured and
semi-structured job ads through keyword search and regular
expressions.
In this work, we collect and analyze job ads related to the
offshore sector in Morocco over the period February-August
2017. We use a variety of machine learning and text mining techniques to process these ads. We examine the natural languages,
programming languages, education level, and years of experience
needed. We also examine contract type and salary when available.
Our results reveal that French is the most needed language in
offshore jobs, but that other foreign languages (English and
Spanish) are also needed. We also find that the most needed
offshore IT jobs are development and web design jobs. The most
needed programming languages for these jobs are Java, SQL,
JavaScript and PHP.
Keywords-Job market needs; Text mining; Non-structured text;
Offshore.

I. I NTRODUCTION
The offshore sector is a leading sector for job creation [1]
in Morocco. That sector encompasses two major areas: Business Process Outsourcing (BPO) and Information Technology
Outsourcing (ITO) [2]. BPO includes general administrative
activities and functions, activities for management of client
relationships and business-specific activities, while ITO combines infrastructure management, software development and
software maintenance. Understanding the needs of the offshore
sector could help universities adapt their curricula in order to
increase the employability of their graduates within that sector.
Unemployment of young graduates in Morocco is as high as
18% [3], partly due to a mismatch between education and the
job market needs [4].
An interesting approach to identify the needs of the offshore
sector is to mine online job ads pertaining to that sector.
Job ads contain interesting information such as skills, education level and years of experience. Unfortunately, extracting
such information is complicated because the majority of ads
pertaining to the offshore sector in Morocco are either nonstructured or semi-structured. Moreover, selecting job ads
related to the offshore sector out of all job ads is nontrivial because that sector is diverse. However, most prior

work focuses on mining structured and semi-structured job
ads, where extracting information from job ads is relatively
straightforward. Moreover, the majority of prior work uses
simple keyword search to identify job ads pertaining to the
sector of interest to that work.
In this paper, we collect all job ads from 10 popular job
posting websites in Casablanca, the offshore hub in Morocco.
We train a machine learning classifier to identify ads pertaining
to the offshore sector. The machine learning classifier was
trained on a subset of the data that we manually labeled and
achieved 90% accuracy. Subsequently, we remove duplicate
job ads using Simhash, an algorithm for detecting near duplicates. Finally, we use regular expressions to extract skills and
other relevant information from ads and used Latent Semantic
Indexing (LSI) to homogenize job titles (for example, both
“HR assistant” and “Human Resources assistant” are mapped
to “Human Resources assistant”).
Our results reveal that offshore ITO jobs require significant
higher education (50% of these jobs require 5 years of higher
education). Moreover, the list of top programming languages
required by these jobs seems to differ from the list of top
programming languages internationally and from the focus
of Moroccan university curricula. For example, JavaScript
and PHP are among the top needed programming languages,
whereas C and python are not. Finally, ITO jobs also require
foreign languages where the focus is mainly on French and
English.
We informed our department about our findings and we
are in the process of adapting our curricula to better match
the needs of the offshore market. For example, the focus
on JavaScript and PHP will increase in the upcoming years.
Such change in the curricula will not be a huge burden since
JavaScript and PHP are relatively simple languages. On the
other hand, we believe that such increased focus on these
languages will improve the employability of our graduates
within the offshore sector.
On the contrary, we find that the most BPO jobs are call
center jobs. These jobs require little higher education and
provide decent salaries (almost the double of minimal wage).
The main focus of these jobs is foreign languages, mainly
French. This means that these jobs could be interesting for
a significant number of Moroccan youth that have no higher
education. These young people would only need to take regular

or online courses to help them master French.
II. R ELATED W ORK
Several studies have examined the job skills required for
the job market. In the last decade mining tools were used to
catch the job market requirements and needs. The most studies
examined the IT sector and competencies ontology.
In Huang et al. study [5], they compare the IT job skills
from the academic and practitioner literature as well as job
advertisements using meta-analysis. Not only their job ads
sample is small (240 ads) but also, they synthesized only IT
skills. In this paper, we study a sector that encompasses several
areas.
Litecky et al. [6] extracted job ads with computing program
degrees from five websites using keywords, then they extracted
skills using a thesaurus. Crawling websites using keywords can
miss some job ads since the keyword list can not be exhaustive.
This paper hopes to remedy this situation by gathering all job
ads then filtering them using machine learning tools.
Janotk [7] showed Labor Market Trends in the Area of
Information Technology in Slovakia by analyzing the data and
surveys from a job portal. He analysed job ads from only one
website which facilitate the analysis. In our analysis, we deal
with several websites which allow catching the job market
dynamics online. As each website has its own specificities,
more attention is paid to the standardization of the extracted
information from job ads.
In [8], They went from candidates to build a knowledge
base of skills in order to extract top skills form job ads.
Their study harvest skills from candidate profiles on social
media. In fact, this information remains inaccessible in current
professional networks. Also, they overlook the correlation
between attributes. Our work tries to investigate the interaction
between the extracted features.
III. DATA
In order to identify websites that contain job advertisements,
we used Optioncarriere.ma a job aggregator. This website
helps us identify the most frequently used websites of job
ads in Morocco. We scrapped these websites weekly between
February 2017 to August 2017 specifying the region of
Casablanca (see fig. 1).
In fact, crawling websites using keywords can miss some
job ads since the keyword list can not be exhaustive, especially
in the offshore sector that contains multiple areas and a
multitude of occupations. Also, most collected job ads are
submitted in a non-structured format which lacks a predefined
category where the research by keywords could be done.
We remedy this situation by gathering all job ads regardless
of their type, then we filter them using a machine learning
approach to automatically choose the offshore job ads.
At this step, we collected all the job ads from 10 websites
as shown in table I. Some of these websites have a nonstructured format. We extracted 128.000 job advertisements
counting duplicates where the majority of the data collected
have a non-structured format and need some preprocessing.

TABLE I: distribution of job ads
Website
www.avito.ma
www.jobs-ma.com
www.emploi.ma
www.moncallcenter.ma
www.rekrute.com
www.jobmaroc.com
www.embauchemaroc.com
www.m-job.ma
www.marocemploi.net
www.recruteonline.com

% of job ads
46.3%
32.9%
4.7%
3.6%
2.9%
2.2%
1.5%
1.4%
0.8%
0.3%

Data type
Non-structured
Non-structured
Semi-structured
Semi-structured
Semi-structured
Semi-structured
Semi-structured
Semi-structured
Non-structured
Semi-structured

The structured documents are defined as documents having a
significant structure [9]. Semi-structured documents are text
files that contain data that does not have to conform to a
fixed schema, however have some organizational properties
that make it easier to analyze. Non-structured text lacks these
structuring characteristics. In job ads case, structured job ad
refers to an ad where all job ad characteristics are set apart (Job
description, Enterprise description, Qualification, Mission and
other features). Non-structured job ad is formatted in free text,
it contains little information about the job ad characteristics.
like Avito (see table I) which is a general ad website that is
very popular in Morocco, also employers publish their job ads,
in a non-structured manner, in order to target more candidates.
IV. DATA PREPROCESSING
A. Deduplication
As recruiters tend to submit their job ads in different online
platform to target more candidates, we gather the same job ads
several times since we collect job ads from different websites.
To address this issue, we should detect near duplicates in our
database, considering job ads differ from one website to an
another.
Manku et al. [10] showed that Simhash is practically useful
for identifying near-duplicates in web documents belonging to
a large page repository. Simhash is a fingerprinting technique
where the fingerprints of near-duplicates differ in a small
number of bit positions. Following Manku results, we apply
the Simhash technique to hash the job ads then we calculate
the hamming distance between the fingerprints.
We manually evaluate duplicated job ads in two different
samples of 500 records then we compare it with our near
duplicates results. The reported accuracy is 90% for both testing samples. Our original data contained more than 128.000
job ads, after deduplication, our data shrank to 55.264 job
openings.
B. Offshore versus non offshore job ads
Since most collected job ads are submitted in a nonstructured format, a research by keywords could miss some
job ads. This is why we collected all job ads then we
filter them using machine learning approach to automatically
choose the offshore job ads. This approach consists of text
categorization, a general inductive process that automatically

Fig. 1: Methodology
TABLE II: Classifiers Measures
Website
www.avito.ma
www.jobs-ma.com
www.emploi.ma
www.rekrute.com
www.jobmaroc.com
www.embauchemaroc.com
www.m-job.ma
www.marocemploi.net
www.recruteonline.com

Precision
87%
90%
90%
94%
95%
90%
95%
88%
91%

Recall
89%
91%
89%
95%
94%
92%
94%
81%
90%

Fscore
88%
90%
90%
95%
94%
90%
94%
83%
91%

Accuracy
90%
91%
92%
95%
95%
91%
95%
89%
90%

(programming languages and speaking languages) coupled
with regular expressions to detect the language required in the
job ad. Once again using regular expressions and keywords
we retrieve other features such as: salary, type of contract and
the years of experience required. For the salary, we analyzed
a range of job ads in order to set words that may indicate a
remuneration (such as dirham, primes, remuneration etc.), then
we associate these words with regular expressions to extract
the salary, then we delete the outliers. We performed the same
approach to extract experience.

TABLE III: Distribution of offshore job ads
Area
ITO
BPO

Number of job ads
1514
26574

builds a classifier by learning, from a set of preclassified
documents, the characteristics of the categories [11].
To do this, we labeled a training dataset in order to feed
the classifier then we tested on testing data. In the first, place
we manually labeled a dataset containing all websites job ads,
which gives an accuracy of 85%. Then we built a classifier
for each website apart, which improves the accuracy up to
90%. A job ad is considered an offshore job ad if the job
description is related to the offshore jobs and tasks, or the
enterprise description characterize an offshore enterprise. We
used several classifiers, the best accuracy was reported for
support vector machine and naive bayes classifier (see table
II).
Likewise, we built a classifier to automatically set ITO
and BPO job ads apart. The accuracy is around 95%. This
level of accuracy guarantees the reliability of the classifier
(see table III). After applying the classifier, we remain with
approximately 28.000 offshore job openings. Our analysis will
be performed on these job openings.
C. Attribute extraction
Attribute extraction is performed using regular expressions.
Some General attributes are already specified in some job ads.
However, other attributes are unspecified such as experience,
languages, salary and type of contract especially in nonstructured job openings where we used regular expressions to
extract them from the free text. In fact, we used dictionaries

D. Job title matching
Considering that job ads are submitted by different entities,
they may employ different naming for the same occupation.
Latent Semantic Indexing (LSI) can match job advertisement
extracted from the Web with occupation description As shown
in [12].
Latent Semantic Indexing (LSI) is a method that captures
the hidden semantic relationships between documents by using
techniques from linear algebra. Where Each document from
the corpus is represented as vectors in a vector space. Each
position in a vector represents the presence or not of the term
in the document by, a positive value or a null value otherwise. Then these vectors are projected in a low-dimensional
space obtained by singular value decomposition of the termdocument matrix [13].
To increase the reliability of this technique we separate the
ITO and BPO job ads and occupations. We took occupation
description from national repositories [14].
V. R ESULTS
A. Occupations
In the ITO, Analyst & Developer, Project manager alongside
with Network manager are the most demanded occupation as
shown in table IV, which means that ITO requires technical
skills. On the other hand, BPO requires mostly soft skills such
as languages and the sense of communication as depicted in
table V, the call center agent is the most required occupation
in the BPO. Consequently, human resources assistants are
required in order to manage and hire the call center personnel.

100%

TABLE IV: Most in demand occupations in ITO

TABLE V: Most in demand occupations in BPO
Occupation
Call center agent
Human Resources assistant
Client advisor
Teleservice platform manager
Accountant

Area

%of job openings
13%
13%
10%
9%
9%

%of job openings
60%
29%
7%
1%
0.35%

ITO
BPO

85%

75%

% of ads

Occupation
Analyst & Developer
Project Manager
Network Manager
Database Administrator
Web Designer

49%

50%

25%
19%

18%
13%
10%

B. Education Level
We can clearly see in fig. 2 that the ITO area requires a
high education level. Conversely, the BPO area is lenient with
qualifications which is mainly due to the fact that Call centers
need mostly low skilled workers.
ITO requires high educated profiles such as developers,
network and project managers and web designers. These jobs
need technical competences which are taught in engineering
schools, universities and vocational schools which pertain to
the higher education. In fig. 3b, most of the job openings
require an engineering degree especially for project managers.
Most job openings in BPO are call centers agents (see
table V). Call centers train their chosen candidates, where
their initial requirements are soft skills and foreign languages
(see fig. 6). This is why BPO requires fewer years of higher
education than ITO. The fact that a considerable fraction of
job openings in the BPO does not require higher education,
represent a good employment opportunity for the youth with
no higher education. In fact, the HCP cites that more than
30% of youth is not engaged in work or education [15].
As we see in fig. 3a, call center agent and human resources
assistants have no condition regarding higher education. Where
the initial wages in the BPO, as depicted in fig. 7, starts
from approximately 4.000 dirhams which is almost the double
comparing to the minimal wage in Morocco (2.500 dirhams).
Knowing that these wages can increase with supplementary
hours.
C. Programming languages
Java is the leading programming language in the ITO area
as we see in fig. 4. In the 2017 IEEE spectrum ranking, we
find that Python is the top programming language and Java
dropped to the third position where it was the first one in 2015
[16], [17]. In Databases SQL is the most required language
in ITO job openings then come Oracle and MYSQL. Our
results give us an insight into required programming languages
in ITO, where they differ from international ranking. This
difference confirms that Offshore sector in Morocco has its
own specificities that should be examined closely. Although
C language is widely taught in Morocco in IT education,
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Fig. 2: Education level needed in job openings

we can clearly see its absence from the top 10 programming
languages in fig. 4. Conversely, Java language is barely taught,
which can explain the mismatch. Emphasizing Java language
in universities curricula can help youth to increase their
employability.
In fact, the required programming ranking changes from
occupation to another. In order to adapt university curricula for
each occupation apart, fig. 5 gives an insight into programming
languages for each occupation. For Analyst & Developer,
JavaScript and PHP are the most required languages which
are used in web-based applications. Project managers are more
asked for Java language for application development. However,
network managers should have been trained in operating system languages such as Linux also should have a knowledge of
database languages. Project managers training should involve
a training for programming languages with a focus on Java
technology. Regarding network manager training, operating
system languages (LINUX, UNIX and Shell) should be taught
alongside with database languages.
D. Natural languages
Morocco follows the French system, English is the second
language studied in high school, which explain the demand
for French and English languages in call Centers as shown fig.
6. The Spanish language is also requested, the government is
indeed making efforts to include the Spanish language in some
training seen the closeness to Europe and specifically Spain.
We see in fig. 7 that other foreign languages such as English,
Spanish and Dutch are paying more than other languages
which highlight the importance of learning a third foreign
language. Learning foreign languages aside from French can
attract other European companies in Morocco.
In ITO, French is the most required language followed
by English. Morocco is the first destination for the French
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Fig. 3: Education level vs. Occupation

17%

as depicted in fig. 8b such as French, English and Spanish.
Network managers are asked for a variety of foreign languages
such as English, Spanish, Dutch, German and Portuguese
languages as we see in fig. 8b. In the BPO, foreign languages
are equally disturbed between the three main BPO occupations
as shown in fig. 8a.

Type
Database Language
Programming Language
Operating Systems

15%

14%

14%

10%

10%

9%

E. Contract types

9%
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LINUX

MySQL

Oracle

PHP

JavaScript

SQL

4%

JAVA

0%

5%

Shell

% of job ads

13%

Programming language

Fig. 4: Top programming languages in the ITO

offshore which explain the dominance oh the French language
[18]. However, programming languages require a proficiency
in English since all programming languages are writing in
English. Other European countries choose Morocco to outsource their activities, such as Spain, Germany, Belgium and
Netherlands which explain the presence of other languages
in fig. 6. Although they represent a small sample of the job
openings, they may be an early indicator for the offshore job
market trends.
Foreign languages are also required for project managers

The distribution of contract type in the other openings is
quite normal as we see in fig. 9, 10, since the majority of the
openings are permanent. The internship contract is quite in
demand in the job openings, which can be explained by the
efforts made by companies to prepare students for offshore
especially in the ITO. On the other hand, the percentage of
freelance is very low which is probably due to the incoherence
of the legislation of this type of contract. A high rate of
permanent contract indicates the stability and the health of the
economy. Besides, it indicates the continuity of the offshore
expand in Morocco. Some Job openings do not contain information about contract type, they are marked as unspecified.
This problem occurs very often in BPO job openings rather
than ITO job openings.
F. Experience
The salary rise is not statistically significant with the years
of experience as we see in fig. 11, which can be explained
by the weak presence of job openings requiring a high level
of experience in online BPO job openings, see fig. 12a. Also,
these job openings tend to omit the salary, which is specified
afterwards during the job interviews.
Most of project managers, network managers and developers
are asked for a minimum year of experience as depicted in fig.
12b, which highlights the fact that graduates should seek for
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Fig. 5: Programming languages vs. Occupation

internships in order to gain experience. In BPO, a considerable
fraction of job openings, for the three top occupations, do not
require a previous experience as we can see in fig. 12b, which
confirm the role of the BPO in youth employment with no
higher education nor a prior experience.
VI. L IMITATIONS AND FUTURE WORK
Our paper presents some limitations. These limitations
reside in the fact that we cover only online job ads.
Due to the non-structured format of the job ads and their
nature, not all job ads contain job specifications such as
salary in IT job ads where companies do not specify the

remuneration, where candidates should discuss it during the
job interview.
The results of this study provide a strong foundation for
future work. One area of future work is to capture the trends
and the emerging competencies in the offshore sector and to
focus on required soft skills as we will continue collecting
the job ads. Another area is to apply this methodology to the
aerospace industry and the automotive sector since they are
growing sectors and require a large workforce. While, we are
in the process of informing job market stakeholders about our
results in order to draw more attention to the skill mismatch
in the offshore sector.

100%
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VII. C ONCLUSION
In this paper, we collect and analyze job ads from several
websites, where ads have different formats: semi-structured
and non-structured. We filter offshore job ads using text
categorization approach, then we process these ads using
several text mining approaches in order to draw an overview

of the offshore sector in Casablanca, the hub of the offshore
in Morocco.
Our study reveals that advanced education is important in
the ITO, conversely, the BPO area requires fewer years of
education. In fact, Business Process Outsourcing gives job
opportunities for youth with no qualifications nor experience,
with a decent starting salary (double of the minimal wage).
Also in our dependency analysis, we see closely the relation
of the salary and languages where foreign languages aside
from French and Arabic are paying more.
Our approach helps draw the big picture of the offshore
job market needs. These findings can help universities to
update their courses to meet the needs of the offshore sector
which will increase the attractiveness of the country for foreign
investment.
Our results indicate that French is the most needed language
in offshore jobs, but that other foreign languages (English and
Spanish) are also needed. In fact, we see that foreign languages
are required in the Offshore which should urge the universities
to focus more on the introduction of foreign languages in
their curricula. In fact, foreign languages aside from French
and Arabic are paying more in the Business Process Outsourcing. Besides, the top programming languages needed in
Information Technology Outsourcing differ from programming
languages taught in universities, where JavaScript and PHP are
barely taught in most universities. They also differ from the
international ranking of the top programming languages which
confirms that the offshore needs should be examined closely
by the Educators where they can use our results as an aid in
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Fig. 10: Type of contract in the ITO

developing their curricula. In fact, these results could be used
in educational curricula design, such as adding projects where
the main focus will be on JavaScript and PHP, or by proposing
additional courses for their undergraduates for programming
languages and for foreign languages In fact on the basis of
these results, our department is in the process of revisiting
our curricula to improve the employability of our graduates.
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