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President of CTecno

Preface
As President of the Technological Circle of Catalonia, I am pleased to present 
the ninth edition of the Technology Sector Barometer in Catalonia, which 
provides a yearly analysis of the state of the sector and poses its main 
challenges and recommendations.

The 2017 report provides solid arguments of the fact that we are facing 
a growth momentum in the sector, although certain disparities are still 
perceived, triggered by the current technology revolution, in which the 
sector is immersed worldwide. 2016 was an important year for the Catalan 
technology sector, with economic recovery and a notable growth in business. 
The sector’s good health can be seen in the increase in the number of 
companies and the 26% year-on-year rise in employment, placing the sector 
as the driving force of the Catalan economy. 

This edition of the barometer highlights the strategic position of ICTs 
within the business of companies demanding technology (demand), where 
the value chain of technological solutions is increasingly closely linked to 
company business and less so to the technology product/service provider 
(supply). Together with the increased heterogeneity and specialisation of 
companies, this means that the boundary between a technology supply-side 
company and a technology demand-side company is becoming more and 
more blurred.

Among other aspects, this year’s report also analyses talent and the role of 
women in the sector. Despite the technology sector currently accounting 
for 103,000 employees in Catalonia – its historic maximum –, the need for 
professionals does not cease to grow. Furthermore, there is nowadays less 
talent available, because supply and demand are competing and fighting to 
attract and retain it. The appointing of ICT talent by demand-side companies, 
brain drain and the scarcity of vocations have led to an increase in salaries. 

Also this year, a specific focus group has been held on new business models 
to arise through technology to show the effects perceived in this area by 
the Catalan economy. In the qualitative analysis, supply- and demand-side 
companies indicated that the basic role for business coexistence lies in the 
hands of the regulatory bodies. Finally, the study analysed collaboration, one 
of the challenges of the previous edition, and it must be noted that this most 
commonly takes place among supply-side companies. Given that the degree 
of technological immersion in companies is advanced, collaboration among 
demand-side companies is also increasing to obtain innovative solutions. 

The CTecno has been producing the Technology Sector Barometer in 
Catalonia since 2009, with the goal and the aim of looking ahead to the 
future challenges and vision of the sector. Along these lines, one of the 
recommendations of the previous study was the creation of the Observatory 
for Digital Transformation in Catalonia. The CTecno is working towards 
making this happen and for it to become the leading repository for consulting 
the relevant indicators of the sector. Moreover, the promoting of technological 
vocations was also recommended in 2016, placing special emphasis on 
female ICT vocations. Thus, the CTecno is analysing projects to help alleviate 
the deficit of vocations and professionals in the technology sector and has 
incorporated them into its action plan. 

I trust that the publication of this work tool will help provide a better 
understanding of the sector and help companies, organisations and 
authorities tackle their challenges. Finally, I would like to thank all those 
individuals, companies and organisations for their collaboration and 
participation, without which the ninth edition of the study would not have 
been possible. To all of you, I would like to thank you on behalf of the 
Technological Circle of Catalonia.
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2 Executive Summary

This document is the ninth edition of the Technology Sector Barometer in 
Catalonia, which has been prepared by the Technological Circle of Catalonia 
(CTecno). The content of this edition has been divided into four sections, 
which incorporate both quantitative and qualitative analyses.

This edition seeks to provide a descriptive overview of the present situation 
in the sector and its trends. Therefore, as well as the main sections of the 
study, which focus on supply and demand, specific sections on the new 
business models to arise through technology, talent management and the 
role of women in the technological environment.

Once again this year, the field work carried out has been key to developing 
the study and to reaching significant conclusions. The qualitative analysis 
was performed through 16 interviews with opinion leaders and 5 focus groups, 
with contributions from player who have played or who play a strategic role 
in sector development.

Three of the focus groups discussed the main issues of the barometer 
(supply and demand) and the other two focused on new the business models 
arising through technology and on education (primarily addressing the role 
of women in ICT).

In terms of quantitative issues, this edition includes a number of surveys 
similar to that of the previous edition with regards both supply and demand.

This year, the perception of the technology portfolio in relation to the state 
of the sector is moderately positive and has stabilised in comparison with 
the previous barometer (6.7 to 6.6), maintaining the levels reached after the 
financial crisis.

Insofar as demand, the perception of the technology sector is very similar: 
generalised perception of stabilisation in relation to the previous edition 
(currently 6.6 compared to the 6.5 of the 2016 barometer), although it remains 
below the maximum reached in 2014 (when it stood at 7.1).

On analysing both perceptions, a convergence between supply and demand 
becomes clear. This convergence is seen in the emergence of businesses 
with no clear notion of their market position and that suggest a new idea of 
what is considered supply and demand, and even whether this distinction is 
applicable to the present environment.

The trend is similar to that of digitalisation. Despite the different speeds 
between supply and demand, digitalisation is reaching the core of businesses, 
which leads to the need for a larger number of ICT professionals in all sectors.

One of the key sections of the analysis performed this year has focused on 
talent and people. At present, given the aforementioned requirements and 
the trend perceived, the competition for ICT talent has also spread among 
companies on the demand side. This trend contributes towards the increase 
in salaries that, considering that price is one of the main purchasing criteria 
considered by demand, leads to a significant reduction in margins.

Overall perception of 
the technology sector - 

Demand

Overall perception of the 
state of the technology 

industry –  Offer



Technology Sector 
Barometer in Catalonia 

2017 
9

As indicated in the previous edition of the report, collaboration is considered 
necessary to encourage an understanding of the market and promote synergies 
between the different sectors and players. This collaboration is currently 
commonplace among providers and less often between supply and demand.

Finally, as an area of specialisation in this edition’s barometer, an analysis 
has been performed as to how the current technology context generates a 
new paradigm and changes the traditional structure of business models and 
of the relationship both with clients and among the individuals themselves. 
This new paradigm turns clients into creators, with the emerging new role 
of “prosumer” and increasing complexity in the value chain of the traditional 
company.

Along these lines, the regulatory bodies play an essential role in the 
establishing of new business models arising through technology. To do so, 
the new game rules must first be clearly defined and all players involved included 
(Public Authorities, traditional and new) in this definition.

The outlook for Catalonia with regard to the technology sector, together with 
social evolution and the action taken by the Authorities, poses the following 
challenges and recommendations:

• Communication: encourage an understanding of the value of solutions 
for non-specialist companies and disseminate the progress made in 
Catalonia internationally.
• The impact of ICTs on businesses: understanding the business model and 
client requirements to offer appropriate solutions and promote all those 
related to the Internet of Things, data usage and cybersecurity.
• Talent: promote teams with different training, origins, sex, age, etc. and 
implement initiative to attract talent to ICTs, especially in the earlier 
stages of education.
• Domestic drive: combine efforts and facilitate access so that the entire 
business network can benefit from the benchmark events held in 
Catalonia.

In short, the Catalan economy portrays a highly changing ecosystem where 
supply and demand converge in many aspects, including the dispute for 
talent. Given the circumstances indicated, an exchange of talent among 
the different players in the Catalan network is both positive and necessary in 
order to encourage progress. These professionals will be responsible for 
furnishing providers with client knowledge and demand-side companies with 
technological know-how for the digital transformation of the business core.

This is hoped to improve communications between market players and the 
position of providers in the value chain.

Likewise, given the shortage of talent and interest by the new generations in 
the ICT sector, emphasis must be placed during these early stages of education, 
where technology must be involved in providing this basic knowledge, on 
communicating the benefits and possibilities of training in technology. This 
shortage of ICT vocation is especially marked among girls, increasingly reducing 
team diversity. This trend leads to a large part of talent being dispensed with.
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3 Section 1: ICT supply in Catalonia

This section includes a high-level subjective analysis, an evaluation of the 
recommendations established in last year’s Barometer and a final view of 
a sample of the players present in the market who took part in this year’s 
focus group of technology supply companies.

The following main conclusions were reached from the section:

The sector is recovering well from the final stage of the financial crisis, 
continuing with the growth trend that was already visible in the previous 
edition. In 2016, the ICT sector was one of the sectors to experience most 
business and employment growth (+26%) in Catalonia.

With regard to the market structure, significant changes are arising in 
technology supply, headed by the increase in the heterogeneity and 
specialisation of businesses. This sign of change in the market structure 
blurs the line slightl between supply and demand and hints at certain 
changes in the value chain.

The main regions where technology companies do business continue 
to be Spain, with Europe as the second focus of activity and Central and 
South America in third place, followed very closely by the US.

The degree of digitalisation perceived by providers is notably high. 
Technological tools are primarily used to make it easier to contact clients 
and for supporting functions for the main business, relegating the digital 
transformation of in-house processes to second place.

One of the main recommendations in the previous edition of the report was 
the need to increase collaboration between companies in order to boost 
innovation. Along these lines, the scope and purpose of the collaborations 
made have been measured in this edition. The most commonplace 
collaboration is between providers, in some cases encourage by their 
access to public tenders and not by their own initiative.

The current market structure,based on small and medium-sized enterprises, 
is still perceived as the main stumbling block of the sector. The lack of 
innovative demand and private funding are other obstacles generating 
concern among Catalan providers. Given the limited resources available, 
the capacity of the business network to remain informed is diminished, 
making the marketing work of providers essential.

Talent is occupying an increasingly important position in terms of 
technology. The present technology degree is highly advanced, but the 
availability of specialist professionals is one of the main focal points. 
Therefore, a specific section discusses this issue at length later on in this 
report.

Given the positive figures of the sector, stabilisation of the general 
perception is a result of expectations not met, which have generated a 
situation of standby and precaution regarding the changes and directions 
that the market may take in the future.
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1 Idescat from DIRCE/INE. 2016 data broken down by autonomous community, main business 
activity (CNAE classifications) and employee stratum. 2009 CNAE classifications used for 
the calculation: 261, 262, 264, 465, 582, 611, 612, 613, 619, 620, 631, 951 (in this edition, group 
582: Computer software editing, has been included in the study).

“The sector is experiencing 
economic recovery, 
primarily thanks to the 
launch of companies 
into the domestic and 
international markets”

Francesc Bert
Cisco

The sub-sectors with greatest presence are Consultancy and Systems 
Integration, the development of industry-specific applications and the 
category that includes all others.

Technologies with greater presence and growth perspectives involve data 
protection and the Internet of Things, with security being perceived a 
significantly mature technology. All things concerned, providers encounter 
difficulties in transferring these technological evolutions due to the 
immaturity and lack of trust of demand and the harsh price war present in 
the market.

These statements are developed further in this section, compared 
with the quantitative analysis performed using the surveys and the 
qualitative analysis performed through the organisation of focus 
groups and interviews with strategic opinion leaders.

3.1 The Current Situation of the Catalan ICT Sector

The Catalan technology sector is formed by 13,794 companies1, 5.8% more 
than in 2015. Of these, the number of companies without employees 
amounted to 8,298, representing 60.2% of the technology business 
network in Catalonia. This latter data is the most noteworthy, with an 10.4% 
increase in companies with no employees in relation to the 10.3% increase 
in companies with employees.

Along these lines, the increase in companies joining the sector is not a 
sufficient indicator of the good health of the range of technology, unlike 
the increase in employment in the ITC sector, which stands at 26.3% year 
on year. The sector is in good health and is building on the improvements 
that were slowed down due to the crisis.

ICT companies in Catalonia
Source: Idescat, from Dirce/INE 

% no employees

No employees

Total

< 10 workers
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Growing specialisation and heterogeneity of the sector might explain 
the significant increase in this latter category, as companies find it 
increasingly difficult to find their place in the different groups proposed by 
the Authorities.

The benefits of technology are becoming more and more well-known 
and, therefore, many companies are beginning to develop solutions they 
consider strategic for their business. These companies, formerly considered 
demand, are changing their self-perception and are now classified as 
supply. Under these circumstances, the line between supply and demand 
becomes blurred, forcing businesses that were traditionally considered 
supply to reinvent themselves to maintain their role and position in the 
value chain.

3.1.1 Business regions

The main business regions remain located in Spain, despite the continued 
international presence and efforts. The rest of Europe and Central and 
South America reassert their position as the main business regions beyond 
Spanish borders. In short, selecting business regions is based primarily on 
criteria of geographic and cultural proximity.

The qualitative analysis of the study shows a lack of international exposure 
of the advances and services offered by Catalan companies, which is a 
waste of the capacity to attract investments.

List of companies by subsector
Source: Survey of Supply, 2017 Barometer - CTecno

Consultancy and 
Systems 
Integration, 15% Others, 11%

Infrastructure 
Services,
 11%

SW Accounting 
and Business, 7%

SW Security and 
Infrastructure,
7%

SW 
Communications 

and Media, 7%

SW for 
banking and 
insurance4%

ICT Component Manufacturing, 2%

Wholesale of ICT Equipment, 2%

Mobile 
Services, 
6%

Telecommunications 
and Networks, 9%

Data Centre Services 
and Hosting, 8%

Industry-specific 
applications, 
12%

”Some technologies are 
seen as a commodity, 

such as Cloud Computing, 
but there will always be 

disruptive companies 
with an R&D capacity that 
enables them to maintain 

their role as strategic 
partner” 

Jordi Escalé
Gartner

Widespread use of mobile devices
(laptops, mobile phones, tablets)

CRM software, ERP (locally or in the cloud)

Contacting customers and online business operation 

(website, social networks, job portals, service offerings)

Digital platforms for communication and 
collaboration between employees

Automation of business processes
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3.1.2 Digitalisation

The degree of digitalisation of providers, according to their perception, is very 
high.

Until now, 
digitalisation 
focused on contact 
points with clients. 
It is now increasing 
at the business 
core

Main business regions
Source: Survey of Supply, 2017 Barometer - CTecno

74% 

75% 

45% 

45% 

44% 

65% 

31% 

21% 

19% 

12% 

12% 

 Barcelona city

Rest of the province of Barcelona

Girona Province

Lleida Province

Tarragona Province

Rest of Spain

Rest of Europe

Central and South America

Central and South America

Asia and the Pacific

Africa

Degree of digitalisation
Source: Survey of Supply, 2017 Barometer - CTecno

33%

37%  

23%

8%

0%

Complete
High 

Moderate 
Low 
Void

Use of technological tools
Source: Survey of Supply, 2017 Barometer (CTecno).

 

 

 

 

 

Widespread use of mobile devices
(laptops, mobile phones, tablets)

CRM software, ERP (locally or in the cloud)

Contacting customers and online business operation 

(website, social networks, job portals, service offerings)

Digital platforms for communication and 
collaboration between employees

Automation of business processes

85%

78%

75%

72%

61%

”The Catalan ICT company 
that only focuses on the 
small local market will barely 
keep its head above water. A 
global vocation is necessary 
right from the start”

Jordi Puigneró, 
Secretary of 
Telecommunications, 
cibersecurity and digital 
society



Technology Sector 
Barometer in Catalonia 

2017 
14

Mobile devices are now generally used in the sector. Almost all providers 
can be considered to have this type of technology. Likewise, a vast majority 
also have in- house control software (ERP and CRM), contact with clients and 
perform business operations on line and have in-house communications 
platforms.

The ideas likely to first be transformed are those providing support to the 
business and the contact points with clients. Beyond these mainstays, 
providers are already deep into the automation and digital transformation of 
their business core, which is much more complex.

The fact that digital transformation is a key task for survival in the present 
business environment remains greatly present during the qualitative 
analysis of the study. As indicated by a study performed by the consultancy 
company Capgemini in collaboration with the MIT2, digital organisations – 
companies that have redesigned their organisations to become digital and 
have invested significantly in technology – are perceived at much higher 
levels than those of their main competitors in key performance indicators, 
such as consumer satisfaction, relationships with associated companies, 
innovation, profitability and growth.

3.1.3 Collaboration

In the previous edition of the Barometer of the Technology Sector in 
Catalonia, the weak culture of collaboration was identified as one of the main 
weaknesses of the sector. In this year’s edition, a section has been devoted 
to a qualitative and quantitative analysis of the state, the scope and the 
purpose of present collaborations in the region.

Over half of providers already collaborate with their clients. This sets the base 
for shortening the distance between supply and demand, as it encourages 
the alignment of company requirements with the development of solutions.

Moreover, collaborations between companies from the technology sector are 
even more present. Despite this, the qualitative analysis identified that some 
of these collaborations arise due to the need to comply with tenders from the 
Public Authorities.

Collaborations according to supply
Source: Survey of Supply, 2017 Barometer - CTecno

Collaboration with customers Collaboration among supply

Yes           No, but there are plans to do so              No, and there are no plans to do so

 

 
  8%

17%
15%

32%

76%

51%

2 Capgemini Consulting (2015). Organizing for Digital: Why Digital Dexterity Matters
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3.1.4 Key Constraints in the Catalan Technology Sector

As in previous years, the key constraints refer to the lack of major corporations 
in the Catalan business network and to the lack of innovative demand by 
small and medium-sized enterprises, which form the bulk of businesses in 
the region, and by the Authorities.

This demand, based primarily on the maturity of both the provider and the 
solution, and the price (see Section 2 - Demand.), means that the solutions 
must be offered at lower prices. Along with the price war, the increase in 
salaries (see Section 3 – Talent and the Role of Women) forces businesses to 
significantly reduce their margins.

3 Loogic (2016). Guía Loogic de Inversión en startups en España 2016

”The appearance of 
solutions has always come 
before demand, and this 
causes imbalances”

Jordi Pericàs 
Barcelona City Council

The structure of the 
Catalan business 
network, the lack of 
innovative demand 
and the shortage of 
private funding are the 
key constraints in the 
technology

Thirdly, the shortage of private funding is gaining ground as a constraint and 
consolidates the opinion of some participants in the study, who indicated 
that most of the capital invested by funds remains in the hands of but a few 
companies.

Proof of this is that, during 2016, over 50% of investments in start-ups by 
investment funds remained in the hands of just eleven3.

8%

15%

76%

Key constraints in the Catalan technology sector
Source: Survey of Supply, 2017 Barometer - CTecno

2% 

11% 

17% 

23% 

27% 

27% 

35% 

46%  

47%  
The business fabric structure of small and 

medium-sized companies

The lack of innovative demand from 
companies/administrations

The lack of private financing

The little innovation and development

The current market scale of the business

The lack of internationalisation of 
Catalan ICT companies

The lack of skills of human resources

The low level of technological
development of Catalan society

Others

Investment in start-ups in 2016
Source: Compiled by author, based on 

Guía Loogic de Inversión en startups en España 2016

Figures in 
millions of euros

 

Others

Corner Job

Jobandtalent

Hawkers

Cabify

 

182,1
111,5

50

39,2

23,2
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Finally, human resources are considered competent and are not a constraint 
for the sector. Their scarcity, promoted by the growing need of demand-side 
companies for ICT professionals, is one of the most widely debated issues 
in the sector.

3.1.5 Sector Visibility

Given the gap between supply and demand detected in the previous edition 
of the Barometer of the Technology Sector in Catalonia, the root of the matter 
is analysed this year, firstly studying the different forms of communication 
used by supply and demand.

Sales teams, attending sector-based events and the preparation of blogs, 
bulletins or others are selected equally as the main ways of promoting 
supply in the target market. Considering the communications challenge of 
supply and demand, preserving the marketing trend of supply is a positive 
thing.

The marketing role 
of supply comes 
to the forefront, 

considering the current 
communications 

challenge between 
supply and demand

Focusing on sector-based events, approximately half of all technology 
providers in Catalonia declare to obtain direct benefits associated to the 
Mobile World Congress.

Of the main benefits reaped earned from this event, most noteworthy are 
the opening of contacts for collaboration and the identification of new forms 
of business.

During the qualitative analysis performed, the importance of consolidating 
the benefits reaped from an event such as this one in the city and ensuring 
they reach all Catalan businesses were highlighted on several occasions. 
Sometimes, the small and medium-sized enterprise states not to reap 
benefits from leading events, which it believes to remain in the hands of 
large corporations.

Offer of products/services (Offer)
Source: Survey of Supply/Demand, 2017 Barometer - CTecno

59%  

58%  

58%  

20% 

7% 

We have a sales team

We are witnessing industry events

We have a blog, publish a 
newsletter, etc.

No information/Our services or 
products are made on demand

Others

Information sources (Demand)
Source: Survey of Supply/Demand, 2017 Barometer - CTecno

We have subscribed to 
newsletters, magazines or similar

We do not get actively 
informed about it 

We are witnessing events
of this kind

There is a person/department 
in charge

Others 4%  

24%  

28%  

32%  

36%  
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3.1.6 Perception of the Technology Sector

Overall, the sector is perceiving a stabilisation in its general state. One of the 
possible explanations for this is the optimism accompanying the forecasts 
in light of the positive yet significantly lower results obtained. Moreover, 
growth figures are good and employment is increasing. It can therefore be 
considered that providers are looking forward to new changes and directions 
that the sector may take in the future.

3.2 Technology Sector Supply

3.2.1 Current Range Available

The Internet of Things, the Blockchain and augmented reality are all 
technologies with the greatest growth forecast. In a more mature position 
and with great growth forecast are Big data and Analytics – for which the 
growth forecasts of the previous edition of the report are now coming into 
being – and supply related to mobility and mobile apps.

The IoT, data 
management and 
mobility or mobile
apps have become
key future trends

MWC
Source: Survey of Supply, 2017 Barometer - CTecno

Yes, with the identification of new 
business ways 

Yes, while establishing contacts for 
collaboration 

Yes, with the signing of new trade 
agreements 

We have not had any direct profit

Others

17%
 

21% 

6% 

53% 

3%
 

Overall perception of the state of the technology industry
Source: Survey of Supply, 2017 Barometer  - CTecno

4,7 

5,1 
5,0 

5,3 

6,1 
6,2 

6,4 

6,7 6,6 

2008 2009 2010 2011 2012 2013 2014 2015 2016 

0% 0% 1% 1% 
9% 6% 

19% 

41% 

24% 

1% 0% 

1 2 3 4 5 6 7 8 9 10 11 
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According to different managers interviewed, there is a patent need 
to include products relating to security, which are already a mature 
product, yet with an application that is not overly generalised among 
demand.

In comparison with the previous edition, the evolution of the social networks 
and Cloud Computing towards a stage of maturity can be seen, where they are 
already adopted as a commodity and, therefore, their provision by companies 
as an innovative service is decreasing.

Industrial automation, also known as industry 4.0, is beginning to stabilise 
in Catalonia, with a notable increase in supply and with a forecast to continue 
growing.

Evolution of supply – History
Source: Survey of Supply, 2017 Barometer  - CTecno

2015 2016

66%
68%

45%

63%

44%

67%

50%

46%

37%

14%

16%

65%

80%

37%

65%

10%

38%

29%

37%

14%

Technologies offered or planned
Source: Survey of Supply, 2017 Barometer - CTecno

19%
 

45%  

30%  

34%  

24%  

35%  

45%  

68% 

47%  

65% 

13%  

10%  

7%  

21%  

9%  

15%  

9%  

16%  

15%  

21%  

68% 

45%  

63%  

44%  

67% 

50%  

46%  

16%  

37%  

14%  

Mobility or Mobile Applications

Social Networks

Security

The Internet of Things

Distributed Computing and Cloud Computing

Big Data and Analytics

Means of Payment/e-Commerce

Augmented Reality

Industrial Automation

Blockchain

Mobility or Mobile Applications

Social Networks

Security

The Internet of Things

Distributed Computing and
 Cloud Computing

Big Data and Analytics

Means of Payment/e-Commerce

Augmented Reality

Industrial Automation

Others

No            We are planning on that            Yes
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According to a study that analyses the main technological trends for 2017 
performed by Gartner4, Catalonia remains in line with the trends forecasted 
by the consultancy’s study. The study indicates that the key tools for 
technological development in 2017 can be classified in three main areas:

• Intelligent trends, including artificial intelligence, intelligent apps and 
intelligent “things”.
• Digital, formed by virtual reality, digital twins (a response system 
based on a data log obtained from sensors and other devices) and the 
blockchain.
• Mesh, which includes conversation systems, mesh app and service 
architecture, digital technology platforms and adaptive security 
architecture.

3.2.2 Difficulties in Reaching Demand

According to providers, there is enough technology to deal with everyday 
business operations. The perception of the sector is moderately positive, 
although the difficulty in reaching demand remains reflected, with its 
immaturity being the main obstacle, followed very closely by the current price 
war in the market and the lack of client confidence.

During the qualitative analysis, the increased perception of demand 
immaturity and the lack of confidence was seen to go hand in hand. The 
lack of innovative initiative, detected as the main concern of providers, has 
an impact on the level of maturity of demand, which indicates a low level of 
confidence in supply.

To conclude, the study of these variables shows that the key constraints 
of the sector (Section 3.1.4.) are clearly related to the difficulties and 
differences that exist between supply and demand.

The change experienced in the sector is of concern to providers 
because it involves a drastic reduction in margins, as indicated in this 
report.

4 Gartner (2016). Top 10 strategic technology trends for 2017

The immaturity of 
demand is the 
main difficult 
perceived by the 
technology sector

Difficulties in reaching demand
Source: Survey of Supply, 2017 Barometer - CTecno

Immaturity of 
demand, 39% Price ranking, 37%

Lack of 
confidence of 
prospective 
customers, 30%

Value proposal 
versus 
competitors, 25%

Others, 8%
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3.3 In detail: Supply Focus Group

The main conclusions reached by the focus group organised, which 
included Catalan technology providers, are indicated below. The different 
viewpoints regarding the current state of the sector, talent management 
and the role of women, innovation and collaboration among the different 
ecosystem players, the role of events such as the MWC and its effect 
on the business network and the future of technology in Catalonia were 
shared within the group.

3.3.1 Current Situation

The current situation of the market is generally one of transition due to 
a generational change. Furthermore, businesses are evolving towards 
new technologies and innovation. The market is increasingly reaping the 
benefits from digital transformation and innovation in general, and is more 
aware of the fact that the growing important of startups in the technology 
sector leads to greater competition for talent, salary levels and employment 
conditions. This has meant that large corporations now strive to remain 
in contact with these new disruptive companies, through accelerators, for 
example.

3.3.2 Talent and the Role of ICT Women

Given the worrying situation of the employment market, it is difficult to 
find commitment and talent in one individual, as providers believe that 
employees are motivated more by the quality of life that a company can 
offer than for the desire to establish a career, and that startups can offer 
them higher salaries and better conditions given the funding obtained.

Likewise, in-house training is no longer attractive to candidates and is now 
one of the “obligations” of companies. At present, a shortage of general 
technical know- how is detected, as well as the need for the education 
system to include a minimum level of basic technological knowledge. At 
business level, efforts are being made to attempt to correct these shortages 
by encouraging self-tuition and in-house training, although the desire is 
now to make the most of this talent right from the very start.

The most desirable profiles are those with soft skills, considered the main 
skills necessary for future professionals. These transversal skills are 
becoming more important because technology is advancing very quickly 
and clients must adapt to this.

It is believed that the equal employment opportunities for men and 
women must be worked on from school level, as it is a basic problem that 
is hard for businesses to solve given the difficulties in finding female 
talent in the market. Efforts are being made to feminise the company, 
because one of the future keys lies in teams with diverse viewpoints 
and opinions.

 Participating 
Organisations:
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3.3.3 Innovation and Collaboration

Collaboration among companies is perceived as growth, although it is 
currently primarily present in public tenders or in projects with specific 
needs that require subcontracting. In Catalonia, collaboration is less present 
than in other countries due to cultural issues, often because competition 
is feared when there are actually enough legal tools to protect one’s own 
interests.

3.3.4 The Role of Trade Fairs such as the MWC

The MWC provides clients and is a magnet for talent and for the 
implementation of new projects in Barcelona, given its role as the capital city 
of mobility. Despite this, the long-term benefits it provides and the number 
of companies and projects that will remain, regardless as to whether the 
congress might change location is brought into question. These events 
represent a great opportunity for small companies and startups, and every 
effort must be made to continue promoting their participation.

3.3.5 Future Outlook

The technological change being experienced is very fast and will 
revolutionise all sectors. ICTs are increasingly perceived as a commodity 
and, therefore, companies must reinvent themselves and innovate in the 
relationships of individuals inside and with the company.

Participants in the Supply Focus Group
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4 Section 2: ICT Demand in Catalonia

On the opposite side to supply, an analysis of the demand for technology in 
Catalonia is presented below. The report provides an overview of the general 
state of Catalan businesses that require technology, together with their 
level of digitalisation. The follow sections discuss how Catalan businesses 
interact and collaborate with technology providers. Finally, an evaluation 
of the communication received and the general evaluation of the sector by 
demand-side companies are presented.

Throughout the section and in the rest of the report, when mention is made 
to aspects related to demand, these refer to the results obtained from the 
surveys and the perception expressed by the participants in the qualitative 
analysis.

The following main conclusions were reached from this section:
 
After the lowest point, which was reached during the crisis in 2014, the 
positive trend is underlined in the volume of companies present in the 
region. Companies with less than 10 employees continue to represent the 
vast majority of the Catalan business network.

In comparison with the digitalisation process implemented by technology 
providers, demand follows a very similar strategy yet at a slower rate. Certain 
normalisation is perceived in the digital transformation of business support 
areas and contact points with clients, whereas the digitalisation of in-house 
processes remains incipient.

Demand bases its decision to purchase technology primarily on the maturity 
of the solution and of the provider, as well as on its cost. Furthermore, a gap 
was detected in the previous edition of the barometer between supply and 
demand in terms of communication (“what”, especially to communicate 
the value of innovative solutions for the client). The causes of this gap are 
studied in this report.

As indicated in the section regarding supply, the communication channels 
(“how”) between the two parties are mostly correctly aligned, considering 
that a significant part of demand does not have enough resources to remain 
informed on the state of the technology market. Therefore, demand is waiting 
for this commercial task from providers.

Almost half of the companies surveyed collaborate with their providers 
and, what is more, one third collaborate among themselves. The main aim 
of collaborations among demand is to obtain innovative solutions, thus 
tackling one of the key constraints for providers and using one of the 
recommendations established in the previous edition of the Barometer.

The purpose of these collaborations also requires in-house knowledge 
of technology, which increases the need to incorporate ICT profiles into 
demand-side companies.

In terms of communications issued by providers, demand believes that this 
depends greatly on the interlocutor with whom it is liaising. Supply is seen 
increasingly less as a homogeneous block of companies but as individual 
companies with different dynamics.
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By combining all of the aspects discussed, demand believes that the sector 
has evolved and is sufficiently mature to implement specific projects, yet not 
enough to cover strategic alliances.

The main ideas taken from the study are discussed below, following the 
same methodology as used in the previous section regarding supply.

4.1 Current Situation of Demand

4.1.1 A Snapshot of the Catalan Business Context

The total number of companies with headquarters in Catalonia in 2016 reached 
a figure of of 596,1965, following on with the positive trend detected in the 
previous edition. This is a good indicator of the great opportunity currently 
available to providers to strengthen their position in the market and promote 
sector growth.

Of the companies based in Catalonia, 95% have fewer than 10 employees 
and 57% have no employees. This data highlights the fact that the Catalan 
business context is based on micro, small and medium-sized enterprises.

5 Source: IDESCAT, based on data from the INE’s Central Companies Directory (DIRCE). 
The following 2009 CCAE classifications were not included: 01–03 (agriculture, livestock 
and fishing), 84 (public administration, defence and compulsory social security) and 97–99 
(extraterritorial organisation and household activities).

Companies
Source: IDESCAT, based on data from the INE’s Central Companies Directory 
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In terms of the distribution of businesses around Catalonia, 75.6 % are located 
in the province of Barcelona, 10.2 % in Girona, 8.7 % in Tarragona and 5.6 % in 
Lleida6. This distribution corresponds to the main business regions indicated 
for supply.

4.1.2 Digitalisation

In terms of digitalisation, there is still a great difference between technology 
providers and the remainder, and the former have a perceived degree of 
digitalisation that is quite considerably higher.

In the case of the demand-side companies surveyed, they perceive their 
degree of digitalisation to be significantly lower than that of providers. The 
companies that consider themselves to be fully digitalised or that have not 
yet started the digitalisation process represent a very low percentage.

According to the qualitative research performed, digital transformation 
is seen as a combined process of the business network and it is believed 
that companies that have not implemented it are in a worse position to their 
competition.

The degree of digitalisation of the demand-side companies surveyed is, 
in general, moderate, and primarily involves client or front-end contact. 
Meanwhile, in-house or core processes, or more functional departments have 
less digitalisation due to the complexity and specialisation they require.

6 INE’s Central Companies Directory (DIRCE)

Companies with their head office in Catalonia by number of 
employees

Source: IDESCAT, based on data from the INE’s Central Companies Directory (DIRCE).

Degree of digitalisation
Source: Survey of Demand, 2017 Barometer – CTecno
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As indicated below, demand considers supply to be sufficiently mature to 
implement specific projects, such as those relating to the areas indicated, but 
not enough to establish strategic relationships, which are necessary for the 
transformation of the business core.

This is the point of the process where the idea of handling the development of 
these solutions in house arises, supported by the incorporation of specialist 
professionals. This helps make the line between supply and demand more 
diffuse.

Both supply and demand follow a very similar digitalisation strategy yet at 
different adoption rates. According to different participants in the study, this 
is due to a lack of know-how in the appropriate technologies. Given that the 
benefits of technology are increasingly clear, this problem is being tackled by 
incorporating ICT profiles into the different sectors. This issue is discussed in 
further detail later on in this report.

The use of technological tools is merely one of the mainstays on which the 
digitalisation process of companies is based and must be supported by a 
strategic plan. Along these lines, the analysis performed shows that the 
majority of the companies with a strategic growth plan consider ICTs but do 
not believe them to be a key aspect of the plan.

4.2 Relationship with the Technology Sector

4.2.1 Purchasing Criteria

The trends in purchasing criteria remain almost the same as in the previous 
edition. Cost, experience and the high degree of maturity of the solution are 
the main factors on which demand bases its decisions.

This question shows that small and new supply-side companies with more 
innovative solutions are in a worse situation in line of Catalan demand, which 
is more open to the purchasing of mature solutions from providers with 
extensive experience.

The digitalisation 
strategy is similar 
between supply 
and demand, yet at 
different rates

Use of technological tools
Source: Survey of Demand, 2017 Barometer – CTecno
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4.2.2 Contact Points

As already analysed in supply, an in-depth analysis must be performed on 
the gap in communications detected in the previous edition of the report 
between supply and demand.

Around 68% of demand-side companies taking part in the study seek 
information on the new issues offered by technology providers. The main 
means used are those that adapt to the type of company most present in 
Catalonia, i.e. with a more limited budget, such as subscribing to bulletins or 
journals.

The dissemination work of providers is fully in line with the sources of 
information used by demand. Through the correct use of communications 
channels and given the scarcity of resources for demand, the need for 
providers to disseminate becomes obvious.

The cost and maturity 
of the solution and 

of the supplier when 
purchasing technology 

prevail

 “The MWC is a great 
success, giving the city of 

Barcelona international 
standing. However, 

whether the Catalan ICT 
market is making the most 
of its potential is still being 

questioned”

Jesús Poveda
VASS

Technology purchasing criteria
Source: Survey of Demand, 2017 Barometer – CTecno
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In comparison with the effects indicated by technology providers, demand 
reports no benefits from this event.

4.2.3 Collaboration

As with supply, demand was asked about collaboration over the past year. 
The question was asked in order to measure one of the recommendations 
established in the previous edition of the barometer.

Over half of the companies interviewed state that they collaborate or plan to 
collaborate with companies from the same sector. This type of collaboration 
is important for many SMEs to be able to access solutions that would 
otherwise be unavailable to them.

Collaborations with technology providers are the most commonplace, 
although their purpose must be analysed in further detail.

“Companies from the 
same sector are seen 
more as competitors than 
collaborators. There are no 
bridges for communication 
or business collaboration 
culture like there is in
Great Britain”

Saül Gordillo /Geni de Vilar 
CCMA

As with technology supply, an important point of contact in the region are 
the technology trade fairs, which are mostly held in the city of Barcelona. 
However, the impressions of demand are clear: the Mobile World Congress 
does not convey notable benefits to Catalan business.

As found from the qualitative analysis, a large part of Catalan businesses do 
not have access to this event. 79% of the participants to have answered the 
question report obtaining no benefits.

MWC
Source: Survey of Demand, 2017 Barometer – CTecno
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The purpose of collaborations among companies is to improve one of the 
main challenges of the business network of SMEs and the self-employed 
in Catalonia: the lack of innovation, which is still detected as one of the 
key constraints in the sector. On the other hand, price is a monitory 
option as a key objective of collaborations and, therefore, the economic 
recovery in the region is reflected.

4.3 Perception of the technology supply

4.3.1 Communication and Understanding

The increase in specialisation by providers and, therefore, the wider 
variety of companies, products and services available boosts the opinion 
that communication by technology providers cannot be generalised and 
is increasingly more specific in a widely heterogeneous scenario. The 
demand-side rating remains positive, although the clarification that it 
depends on the company in question is gaining ground.

This increase in heterogeneity and specialisation in the technology 
sector generates certain needs among companies demanding 
technology, such as the incorporation of ICT profiles into the business 
structure and others that will be studied in further depth in later sections 
of the report.

In terms of communication, the marketing work required by providers 
was highlighted during the qualitative analysis, which consider that the 
technology exists and is useful, but that demand must be made aware 
of it.

 The rating of 
communication 

received is positive, 
although it cannot be 

generalised

Collaboration Purpose
Source: Survey of Demand, 2017 Barometer  – CTecno
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4.3.2 Overall Rating

In general, demand-side companies are of the perception that the sector 
is more mature than in previous editions in terms of specific solutions, yet 
the need remains to continue evolving. Demand sees the possibility of 
implementing projects with companies from the Catalan technology sector, 
but that it is not mature enough to meet the general needs of their businesses 
or to establish strategic relationships.

The overall rating of the sector by demand is, as with supply, stable in relation 
to the previous edition. At present, there is a generalised convergence 
between supply and demand-side companies and the line between them is 
increasingly blurred.

Assessment of the Technology Industry 
Source: Survey of Demand, 2017 Barometer – CTecno
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4.4 In Detail: Demand Focus Group

In the current environment, understanding between supply and demand 
is increasingly necessary. Every attempt is therefore made to grasp the 
perception of the sector from a general viewpoint of the Catalan business 
network. The demand focus group, which included strategic representatives 
of technology demand in Catalonia, discussed the main trends and needs in 
technology, the general perception of supply, education, talent and the role 
of women with special focus on ICTs, concluding the analysis with future 
perspectives.

4.4.1 Trends

The main trends perceived short term are related to mobility, data processing 
and the Internet of Things. Special emphasis must be placed on the fact that 
demand is not always at the same technological level and, therefore, the 
technology used must adapt to client know-how.

4.4.2 Perception of Supply

The fact that companies remain informed regarding market trends and 
cases of success in order to apply best practices is considered a key aspect. 
There is a lack of understanding between supply and demand, which is often 
associated to the lack of alignment causing supply to develop and provide 
solutions that do not always solve actual problems for demand. This leads 
demand to believe that supply normally takes technology into account and 
not the client.

4.4.3 Talent and the Role of ICT Women

The most highly rated professionals by companies are those who see 
technology from a transversal viewpoint, incorporating ICT specialists when 
the technology is strategic to the business core. Despite this interest and 
knowledge of the need to handle ICT in-house in specific case, the difficulty 
in finding talent with technological know-how and transversal skills 
becomes clear.

The existing regulation is believed to be the reason why a large part 
of female talent in the market is not employed, especially in middle 
management positions. In terms of the clear shortage of female ICT 
professionals, focusing on basic education, where the technological and 
transversal skills required for future professionals must be acquired, 
is considered essential. Therefore, teachers must also possess these 
skills that are not currently considered to be present in the education 
system.

Innovation is led by multi-disciplinary teams that focus on teamwork. The key 
to forming these teams lies in emotional intelligence, which is considered 
extremely important in order to manage them.

4.4.4 Future Outlook

The change does not consists of searching for any needs clients may have, 
but of creating flexible, dynamic organisations that are capable of quickly 
adapting to change.

Participating 
Organisations:
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4.5 In Detail II: Mixed Focus Group

In addition to the supply and demand focus groups, a session was held during 
the qualitative analysis in which different players of the Catalan ecosystem 
representing institutions, public bodies and private companies were 
combined to offer an overview of the technology sector, talent, especially in 
terms of ICT, and the future outlook of the sector.

4.5.1 General Situation

The Catalan ICT sector is a highly fragmented and diversified sector 
characterised by very small and relatively unspecialised companies.

Technology has caused an economic and social change, encouraging the 
appearance of the “prosumer” concept to identify the traditional client who 
currently adopts the role of both consumer and producer.

The evolution of the sector can especially be seen in the private segment. 
Furthermore, the boost that was expected from the Authorities has been 
slowed down due to the limitations attributable to their size and regulations.

Collaboration has increased due to the volume and variety of supply and the 
role of public sector initiatives, despite the fact that collaboration is strong in 
the areas of activity of these initiatives yet less so in other areas.

The lack of technological know-how by demand-side companies hinders 
their goal of differentiation. Likewise, companies are reticent to incorporating 
innovations into their business model. Therefore, modification of the focus 
on sales would be necessary to ensure a transfer of knowledge based on 
the specific business model of each client. Demand is mostly formed by very 
small companies, which is not considered a sufficiently critical mass for supply 
to adapt its solutions to their real needs

4.5.2 Evolution and Adoption

Spain is the fourth leading country in Europe in terms of scientific 
publications, although these advances do not reach businesses. The results 
of the problem caused by the shortage of knowledge transfer are notable, 
not overly motivated due to the the rate and capacity of adopting technology 
by demand-side companies.

Participating 
Organisations:

Participants in the Demand Focus Group
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The Public Sector is believed to have to encourage the materialisation of 
research through initiatives and more powerful, innovative public tender. 
Likewise, bridges should be built between research centres and businesses 
to promote collaborations.

4.5.3 Talent and the Role of ICT Women

There is a clear perception of a shortage of ICT talent, most notable among 
demand-side companies, which indicate difficulties when attracting these 
professionals.

The incorporation of ICTs and their know-how is necessary during the initial 
stages of education, which means that the entire teaching staff must be 
trained beforehand. Leaving this aspect to one side, the current educational 
model is considered to be obsolete.

One of the main challenges of companies to attract and retain talent is the 
offer of attractive projects and good conditions for new professionals. In the 
current environment, projects must be internationally motivating, as there 
are no longer any barriers.

The shortage of female profiles is due to social-cultural features in which the 
Authorities must act at the source: at primary education level. At business 
level, the regulation is not considered positive for the equal opportunities of 
women in employment.

4.5.4 Future Outlook

Technologists must play a more empathic role. The structure of the 
sector is increasingly personalised and focused on certain solutions and 
a great many specialist players are required who understand the needs 
of clients.

Finally, another aspect of concern if knowledge, which must be much more 
far- reaching than just one specific career. There must be a “transverse 
approach” to technological know-how in order to understand technology in 
business and its constant renovation.

Participants in the Mixed Focus Group
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5 Section 3: Talent and the Role of Women

The 2017 Technology Sector Barometer in Catalonia includes a specific section 
that focuses on talent and the training of technology sector professionals, 
combined with the role of women in a sector that remains markedly male based.

This section analyses the supply and demand of talent in the sector, the action 
taken to attract talent, the skills required at present and, finally, the role of 
women in the technology sector as a whole and the increasingly important ICT 
positions in Catalan business.

The main conclusions reached in this section are:
 
The need for professionals in the technology sector does not cease to 
grow, with a much greater evolution than the average in other sectors. The 
volume of resources available, however, is not increasing at the same level 
and businesses must devote more means to retain existing professionals.

This need for professionals can be seen in the 26.3% increase in 
employment in the technology sector. This figure has reached its maximum 
level of recent years.

The present difference between the need for professionals and their 
availability is made even more apparent by the increase in the incorporation 
of ICT professionals by technology demand-side companies. This trend 
is justified by the aim of maintaining in-house knowledge, which is 
considered a strategic area.

With regard to training, those surveyed consider that there is an imbalance 
between training and market needs. This situation was detected in the 
previous edition of the Barometer and recommendations were given to 
redirect it, although the effects are not yet apparent.

In order to overcome this imbalance, providers give priority to resources 
with technological know-how adapted to the needs of their businesses 
and then train their employees in transversal skills.

The previous edition of the Barometer recommended that this training 
in transversal skills should be provided by universities and educational 
institutions. Moreover, the difficulty in modifying official training 
programmes in the short term encourages companies to provide this 
additional training themselves.

Apart from the training they provide, providers consider that their 
employees as a whole (technologists and non-technologists) have skills 
adapted to the way of work of the new digital era.

As in previous years, brain drain remains apparent. Companies protect 
themselves from this situation by implementing different retention and 
promotional plans, where job flexibility and desktop virtualisation is 
particularly notable. Along these lines, companies must increase salaries 
to retain existing professionals that, together with price constraints of the 
market, lead to a reduction in the operating margins of companies in the 
sector.
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The lack of technological vocation among youngsters is generalised, as 
can be seen by the fact that the number of enrolments for STEM degrees is 
not increasing at the same rate as the demand for professionals.

Finally, on focusing the analysis of talent and education on the role 
of women in the ICT sector, it is seen that the presence of women in 
operational areas of technology companies remains extremely marginal. 
Women in these companies are not employed in jobs related to the sector 
per se, but rather more support- based jobs (finances, HR, etc.). Hence, there 
is a long way yet to go in this sense, focusing primarily on educational 
changes from primary education level.

 
These conclusions are justified throughout this section. The analysis carried 
out is in line with the methodology used in the rest of the barometer. In other 
words, it is based on the results of the questionnaires and the opinions 
gathered through interviews with selected opinion leaders.

Furthermore, one of the focus groups held this year focused on the role of 
education in relation to the talent present and required in the technology 
sector. This focus group is summarised at the end of this section and explains 
the viewpoint of participants regarding how education and recruitment 
programmes can have an impact on attracting the interest of youngsters in 
general and, more specifically, of women to work in the technology sector.

5.1 Need for Professionals

The technology sector employs around 103,300 professionals in Catalonia, 
according to the active population survey. This figure accounts for 3.2% 
of all professionals employed in the region. In line with the analysis of 
the previous edition, in 2016 the volume of professionals experienced 
the most significant recovery of recent years (+21,500), after reaching its 
historic minimum in 2015 since the very first Technology Sector Barometer 
in Catalonia:

7 Catalan Observatory of Business and Employment. Note of the results of sector-based APS. 
4Q 2016

Employment in the 
technology sector has 

grown much more than 
the regional average

Employment in the technology industry – Evolution
Source: Catalan Observatory of Business and Employment
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The year-on-year increase in employment in the technology sector stands at 
26.3%, which easily exceeds the combined average of the Catalan economy 
(+3.2%)7.
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Likewise, responses to the questionnaires sent to providers reflect this same 
trend, as shown in the following figure:

2016 was the best year insofar as an increase in the number of employees, 
reflected in both official data and the results of the survey. The number of 
employees in technology sector companies in Catalonia has increased 
over the past year by over 63% of the companies surveyed. As a result, the 
percentage of companies to indicate having cut back on the number of 
employees has dropped considerably. These are the lowest results (7%) since 
this data has been collected in the Technology Sector Barometer in Catalonia.

With regard to the evolution of salaries in the technology sector, 36.9% of 
companies surveyed indicated that, in their organisations, salaries had 
increased over the past year. Furthermore, only 0.7% of those surveyed 
indicated that they had decreased. This increase in salaries has been similar 
to that experienced over the previous year, although expectations have not 
been met.

The salary increase 
policies are maintained 
and there are many 
cases of reductions. 
Despite this, the 
increase has not 
reached the previous 
year’s forecast de l’any 
anterior

Evolution of the number of employees
Source: Survey of Supply, 2017 Barometer - CTecno

The number of workers has increased

The number of workers has not changed

The number of workers has decreased

2012 2013 2014 2015 2016 

28,4% 21,4%
12,2% 12,7% 7,0%

34,2% 39,1%
45,4% 38,3%

29,8%

37,4% 39,5% 42,4% 48,9% 63,2%

Evolution of the wage policy in the technology industry
Source: Survey of Supply, 2016 and 2017 Barometers - CTecno

2014-2015 salary evolution

2015-2016 salary evolution forecast  

2015-2016 salary evolution

Wage increase

Wage unchanged

Wage decrease
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Overall, the general trend for the sector is positive, as almost all companies 
have either maintained or increased salaries during 2016.

In summary, the technology sector companies surveyed, together with 
the opinions gathered from the interviews with opinion leaders and focus 
groups with providers, indicate that the technology sector in Catalonia 
is in good health in terms of employment, with an increase in the overall 
workforce and a moderate rise in salaries.

The need for professionals with ICT training is no longer just characteristic 
of companies from the technology sector, but demand-side companies 
also incorporate this type of profile. More specifically, the demand survey 
performed for this barometer provides the following results in relation to 
the presence of in- house ICT personnel:

38% of the demand-side companies surveyed have in-house ICT personnel. 
To this end, demand-side companies were asked about their reasons for 
insourcing staff with technological knowledge rather than outsourcing 
them.

Companies on the 
demand side 

insource ICT profiles 
in order to keep 

knowledge within the 
organisation

ICT personnel on staff
Source: Survey of the demand side, 2017 Barometer

38%

62%

Yes              No

Reasons to have own staff
Source: Survey of Demand, 2016 and 2017 Barometer- CTecno

52%  

32%  

8%  

9%  

80%  

29%  

8%  

1%  

It is considered a sufficiently strategic
 ICT area within the company to keep 

knowledge within the company

The financial cost of outsourced services does 
not meet the company’s needs

The existing offer on the market does not 
meet the company’s needs

Prior negative experiences in
 hiring ICT services

2016

2017
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The main reason for demand-side companies to insource technology 
experts is to keep the knowledge in the organisation. ICT control is 
considered increasingly strategic, which can be seen by the significant 
increase in this viewpoint in relation to the previous year (+25.5%).

Furthermore, the cost of outsourced ICT services is the second most 
significant reason for insourcing resources, according to the demand-
side companies surveyed. These companies do not believe that the 
existing supply is of low quality, given that only 9% indicated the negative 
experiences of outsourcing or the suitability of the existing supply as 
reasons for insourcing ICT profiles.

In short, the data collected hows that there is a need for more ICT 
professionals in technology sector companies and in the remaining sectors. 
This has a direct impact on the salary war and on the forced reduction in 
margins on the supply side in order to compete in the market.

5.2 Training and Skills

The demand for professionals in the technology sector cannot merely be 
analysed in terms of the number of professional employed. Their training 
and skills must also be considered, as these play a leading role in a sector 
that is constantly and quickly evolving.

Hence, the Technology Sector Barometer in Catalonia focuses on the 
analysis of the training and skills of professionals and how they are found, 
from a quantitative and a qualitative viewpoint.

Training plays a crucial role in an environment as technical as the technology 
sector. Nevertheless, the surveys conducted as part of the barometer indicate 
that there is not enough training to fully meet the needs of companies at 
present.

Alignment of training resources with needs
Source: Survey of Supply, 2016 and 2017 Barometers - CTecno

Fully aligned  Quite aligned                 

Little aligned   Totally misaligned

2016

2017 8%  

6%  

33% 

48% 

55% 

36% 

4% 

11% 

“The necessary profile 
is one of an innovative 
professional who 
abandons ideologies but 
not ideas, a technophile 
(not necessarily a 
technologist) with 
leadership skills”

Manel Sanromà
AOC
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More specifically, 55% of those surveyed indicate that training is poorly 
balanced with the current needs of companies. This has increased 
considerably (+19%) in relation to the previous year, despite the 
recommendation made in the Barometer to address this situation. The 
sector is transforming and evolving much faster than the capacity of 
educational institutions to adapt their educational models and contents, 
which could explain this increased imbalance.

Studying this aspect in greater detail, below are the main improvements 
proposed by those surveyed to provide a better balance between training 
and the actual needs of companies and organisations:

“Not only are technical 
specialities sought, but 

also interpersonal skills”

Joan Angulo 
CTTI

As can be seen, the most popular improvements among those surveyed 
are the adaptation of academic training to the needs of the present market 
and the promotion of experience in the working environment during the 
training stage. These results lead to technology providers supporting a 
short-term action plan to provide professionals trained in the latest market 
trends and with experience. Transversal skills and business knowledge 
take second place.

These perceptions obtained from the surveys performed are supported by 
other studies, such as the work-related indicators produced yearly by the 
platform ticjob.es. Based on the offers published on its platform, ticjob.es 
provides a snapshot of the most sought-after ICT profiles in 20168:

8 TicJob Editorial Office (2017). ICT sector vacancies increased by 9.9% in 2016. Ticjob.
es. Recovered from http://www.muycomputerpro.com/zona-ticjob/oferta-laboral-sector-
tic-2016/

Training resources alignment improvements
Source: Survey of Supply, 2017 Barometer  - CTecno

Adapt academic training to the 
needs of today’s market

Promoting experience in the workplace 
during the training stage

Encouraging transverse skills

Incorporating business management 
training in technological studies 33%  
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45%  

54% 
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Position

Type of contract

Technologies and languages

Experience

NET
24%

No 
experience 

17%

Consultant
13%

Freelancer
9%

Systems 
analyst

7%

Others 
2%

Javascript
30%

2-5 years 
40%

Programmerr
38%

Temporary 
24%

Java
46%

+ 5 years
43%

Programmer 
analyst

42%

Open-ended
65%

The most sought-after ICT profiles were JAVA analyst programmers. In 
turn, the profiles with experience stand out noticeable above the demand 
for new graduates/diploma holders. Hence, this type of profile fits 
perfectly with the perceptions of the providers surveyed.

Finally, this year’s Barometer has sought to analyse how training is 
provided according to the type of company and, more specifically, the use 
of technology platforms to provide employees with training. Both supply 
and demand-side companies were asked about the development of this 
type of platform in their organisations:

Promotion of educational platforms
Source: Surveys of the supply and demand sides, 2017 Barometer - CTecno

Supply

Demand

63% 

37%

 

41% 

59%

 

 

 

Sí

No

Technology companies are more likely to develop educational platforms 
for their employees, with 63% of those surveyed indicating as such. This 
is consistent with the impressions of adapting training to company needs, 
which was discussed at the beginning of this section.
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Given that current training is not perceived to be in line with company 
needs, they make every effort to provide their employees with the 
means to balance their knowledge with the current situation of the 
organisation.

In addition to the training provided by companies, in a constantly changing 
environment such as the technology sector it seems vital for its employees 
to be able to easily adapt to changes and flexibility. Basic technical know-
how must be updated and, furthermore, skills adapted to an increasingly 
digitalised environment are essential.

Hence, this year’s survey included a question for technology providers and 
demand-side companies as to the perceived degree of adaptation of their 
employees to the skills required, in a context of growing digitalisation:

The results show a gap in the degrees of digital maturity between supply 
and demand. Furthermore, providers believe that they and, therefore, their 
employees are mostly adapted to the digital era. However, the survey 
gathered from demand- side companies showed greater dispersion: 80% 
believe that, to a greater or lesser extent, they have adapted to the new 
digital era.

One of the aspects recommended in the previous edition of the Barometer 
was the development of transversal skills, which are increasingly necessary 
in such a changing environment as the technology sector. With this initial 
situation in mind, providers were asked whether they promoted transversal 
skills among their employees through ongoing training.

In previous sections, providers indicated that they do not believe that 
educational institutions must focus so heavily on these skills and, 
therefore, an analysis was sought as to whether companies took on this 
training role:

“People with experience 
in project management, 

human management, 
critical vision and applied 

ICT development 
are required”

Gemma Calvet
AMB

There are marked 
differences between 

supply and demand in 
terms of the provision 

of skills adapted to the 
digital era

Skills adapted to the digital age
Source: Surveys of the supply and demand sides, 2017 Barometer - CTecno
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Yes, our way of working is adapted to the digital age

Only the staff of some department

Only younger workers

No, work is done in a highly traditional fashion

Oferta Demanda
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“There has been a clear 
shift in the skills required 
to understand the current 
technological diversity”

Aleix Palau
Netmind

Training on transverse skills
Source: Survey of Supply, 2017 Barometer - CTecno

27% 

8%

 

11% 

54%  Yes, different profiles within the company

Yes, but only with manager/sales profiles

Not yet, but we will launch it this year

No, and there are no plans to do so

The results reveal that over half of the technology companies surveyed 
prioritised transversal skills in their training plans, providing training 
to different profiles within the company, and a small percentage only to 
management/sales profiles.

The results gathered show, therefore, that technology providers mostly 
seek profiles with experience and knowledge adapted to their business 
needs and then train them in the necessary transversal skills.

In addition to the analysis on skills, demand-side companies were asked 
whether they provided training on technological skills:

Training in the technology field
Source: Survey of the demand side, 2017 Barometer  - CTecno

Yes, in an overall fashion

Yes, but only in specific positions/departments

No

27% 

26% 

47% 

Approximately half of the companies surveyed offer technological 
training. Among these, the number of companies that train the entire 
workforce is the same as those that only train certain profiles. Hence, 
technological know-how and skills cannot yet be considered widespread 
even among companies that indicate training their employees, but 
that they apply wherever necessary for the business of demand-side 
companies.

A better understanding of the training provided by half of the demand-side 
companies surveyed is obtained when it is compared with the difficulties 
encountered when incorporating profiles into their business that already 
possess technological skills:
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Difficulties in finding personnel
with technological skills

Source: Survey of the demand side, 2017 Barometer - CTecno

Sí

No

We are not looking for this type of profile

Over half of the companies seeking profiles with technological skills see it 
as a difficult task.

Given the perceived rise in the employment of ICT profiles by demand-side 
companies, an increasing number of companies will be immersed in the 
struggle to maintain the current trend due to the scarce among of talent 
available.

5.3 Attracting, Retaining and Promoting Talent

The above sections discussed the talent present in the technology sector 
in terms of the volume professionals and their training and skills. This third 
section discusses how companies act when faced with an environment with 
growing needs and limited resources. Along these lines, the technology 
providers surveyed were asked about two issues: brain drain and the 
attraction and retention plans applied for this purpose.

86% of those surveyed state that brain drain exists in Catalonia, given 
that it increases every year. Of this number, 37% believe that this brain 
drain is intensive in the sector, which has shown a negative trend over 
the past two years. To conclude, the perception as to the existence of bran 
drain is widespread in the sector, although with differing opinions as to 
its impact.

Perception of the brain drain in the
Catalan technology industry

Source: Survey of Supply, 2017 Barometer and log - CTecno
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There are two main reasons for this brain drain, according to those 
surveyed:

Technology sector companies agreed that the main reasons for brain 
drain are caused by the existing salaries and conditions of employment in 
Catalonia, in comparison with other countries.

These results are compared with the qualitative research performed 
on the matter, formed by interviews with opinion leads and the different 
focus groups held. In these cases, the leading opinion was that the key to 
attracting and retaining talented professionals lies in offering attractive and 
inspiring projects, given that salaries do not ensure loyalty.

In terms of salaries, external data9 regarding the position of Spain highlights 
salaries as a possible reason behind brain drain: while the average salary in 
Spain during 2016 was €26,710, the average in other areas of technological 
innovation, such as Germany, the United Kingdom or the United States, 
exceeded €40,000:

9 Datosmacro. Average salary 2016. Expansión. Recovered from http://www.datosmacro.
com/mercado-laboral/salario-medio

Reasons for the brain drain
Source: Survey of Supply, 2017 Barometer - CTecno
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Moreover, according to studies by the Open University of Catalonia10, one 
of the keys to reducing brain drain lies in the so-called emotional salary, 
which provides employees with a job that enables them to:

• Feel useful and valued
• Be autonomous and enjoy a good working environment
• Be suitably compensated
• Be trained
• Perform interested, varied tasks
• Apply their skills
• Progress in their personal and professional development
• Enjoy physical and emotional well being
• Obtain a merit-based remuneration
• Take part in decision making

Source: Compiled by author, based on data from the Open University of Catalonia

Hence, it seems that there is no clear reason, but that this situation of brain 
drain is formed by a set of different factors.

On all accounts, brain drain exists and competition for people is growing 
among technology companies, as they not only compete among 
themselves for such a scarce resource as talent but also increasingly 
compete with companies outside the technology sector for technological 
profiles.

The possible lack of competitiveness with regard to salaries and working 
conditions is overcome by companies with increasingly more and better 
plans to retain, train and promote in-house talent:

Virtual collaboration 
environments are the 

most widely applied 
option by technology 

companies as a means 
of attracting, retaining 
and promoting talent

Attracting, promoting and retaining talent
Source: Survey of Supply, 2017 Barometer - CTecno

Talent attraction and recruitment plans

Virtual collaboration environments for 
flexible work and location

Talent training, promotion and 
retention plans

15% 

44% 

22% 

21% 

24% 

39% 

40% 

19% 

27% 

24% 

13% 

12% 

Fully applied            Moderate degree           Low degree         Not applied

The results show that over 75% of the companies surveyed indicate that they 
have some kind of plan to attract, recruit, ensure the loyalty of, promote and/
or retain talent in companies. The implementation of virtual collaboration 
environments to streamline the work and location of employees is the 
most widely applied activity, whereas plans for the training, retaining and 
promoting of talent are more widespread in any degree of application 
among the companies surveyed.

10 Torres, A. (23 November 2016). The emotional salary motivates employees and reduces 
absenteeism and brain drain. Open University of Catalonia. Recovered from https://www.
uoc.edu/portal/ca/news/actualitat/2016/231-salari-emocional.html
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Fully applied            Moderate degree           Low degree         Not applied

Fully applied            Moderate degree           Low degree         Not applied

Fully applied            Moderate degree           Low degree         Not applied

In comparison with previous years, job virtualisation and flexibility has been 
the policy most widely applied. However, plans to attract and recruit talent 
are applied at a similar percentage to that of companies during the previous 
year, yet less widely applied on average:

Talent attraction and recruitment plans

Talent training, promotion and retention plans

Virtual collaboration environments for flexible work 
and location

Source: Survey of Supply, 2016 and 2017 Barometers - CTecno

Source: Survey of Supply, 2016 and 2017 Barometers - CTecno

Source: Survey of Supply, 2016 and 2017 Barometers - CTecno
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5.4 In Detail: Focus Group on Education and ICT Women

For the second consecutive edition of the Technology Sector Barometer in 
Catalonia, a section is devoted specifically to the situation of women in the 
Catalan technology sector. This matter has been dealt with this year both 
quantitatively, through questions in on-line supply and demand surveys, 
and qualitatively, through interviews with opinion leaders and focus groups. 
More specifically, a specific focus group has been held this year on Education 
and ICT women.

The focus group held primarily discussed the effect of education on the 
current shortage of female talent in ICT in Catalonia. The session discussed 
the different stages of education, the current action plans and the next steps 
to take to improve the current situation.

The sections below describe the main conclusions reached on each of the 
subject matters discussed.

5.4.1 Different Stages of Education

According to the participants in the focus group, many in direct contact 
with the education community, it is commonplace to find girls who do not 
like science, maths in general and ICT in particular. Hence, girls often lean 
towards the “arts” so that they do not have to study maths, with no real 
understanding of what sciences involve, and the doors close leaving maths 
to one side at such an early stage.

One of the most worrying issues, supported by different studies, is that 
girls aged 9 and over are considered less skilful than boys in terms of maths 
(comparing boys and girls with the same grades). So, a gap in the perception 
of maths skills is already created between boys and girls during primary 
education, a subject that forms the basis of technological training.

Beliefs as to the impact of this difference in perception is summarised as 
follows:

• The lack of female benchmarks in fields relating to science and 
technology
• The abstraction and lack of contextualisation in which scientific-
technological subjects are dealt with from childhood
• The construction of genre. Society and culture build a stereotypical 
view of what a women is, what she should do or what she should 
expect. From an early age we are conveyed this prejudice and these 
stereotypes (even through toys) that unconsciously influence children.

These possible causes agree with those expounded by Microsoft in its study 
“Why don’t European girls like science or technology?”11, where 11,500 women 
aged between 11 and 30 from 12 European countries were interviewed. An 
even more worrying finding can be added to these causes: the window of 
opportunity to act on the perception of girls runs only from the age of 11 to 15.

11 Microsoft (2016). Why don’t European girls like science or technology?

 Participating 
Organisations:
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Hence, the above facts seem to take root in children’s minds and end up 
shaping the way in which a professional option is chosen. Therefore, although 
this choice is visible as soon as higher education is selected, in most cases it 
is not a fully conscious or premeditated choice according to ICT talent or to 
personal skills, but involves many unconscious, environmental factors that 
make the choice less meditated than it might appear.

An example of these external factors is the change in name of certain 
degrees, such as Computer Engineering. When this degree was called an 
“Information Technology Degree”, the percentage of women enrolled stood 
at around 40%, whereas the change to “Computer Engineering” saw a 
reduction in the percentage to around 10%.

This perception is also shared by the study performed by Frontiers in 
Psychology12. More specifically, its studies performed show (not conclusive) 
that girls are influenced by the expectations of their environment to work in 
certain professions, which do not include technological or scientific careers.

5.4.2 Programmes of Action

There was unanimity among the participants in the focus group insofar 
as, given the problems explained in the previous section, the programmes 
focusing on the professional world may be effective in retaining female ICT 
talent but not in attracting it. Action must be taken at a much earlier stage, 
as the choice as to whether or not to work in ICT is deep-rooted in people’s 
minds long before professional stages.

Hence, the programmes of action must focus on different levels, such as:

• Teachers: The training and selection of teachers is being modified to 
change the way of teaching science to children
• Visibility: There are programmes that seek to relate maths to practical 
applications in order to make them attractive to girls. A lot of the interest 
generated in girls involves the application of these technologies and 
more abstract concepts to solutions and services that go way beyond 
pure technology.
• Country: Plans such as the so-called STEMCat must be strategic not 
only for the Department of Education but for the country as a whole
• Funding: Universities must recover the levels of funding from before 
the crisis to maintain their widely recognised level of excellence.

5.4.3 Future Outlook

Society as a whole is of the perception that the situation of women in the 
technology sector is a problem that must be tackled. The trigger of general 
interest by society in solving the present situation is the fact that the trend 
was becoming worse and, therefore, the measures taken now must at least 
enable us to return to the situation experience a few years ago. All in all, the 
trend of the past 10 years is extremely negative.

12 Nix, S., Perez-Felkner, L., Thomas, K. (2015). Perceived mathematical ability under challenge: 
a longitudinal perspective on sex segregation among STEM degree fields
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Despite this, a change has recently been seen through the implementation 
of different programmes. The alliance between universities, schools and 
companies is particularly notable, which will enable the action plans to 
spread throughout the different educational and professional stages, 
providing continuity and ensuring that these actions are not just a fad.

However, it must be noted that the current situation regarding the perception 
of ICT by girls is negative both nationally and at European level, but worldwide 
the trend is positive. For example, in Asian countries, the trend is completely 
the opposite. We must therefore learn from the regions that have been able 
to turn our present situation on its head.

Finally, it was indicated that a way of improving the image of STEM careers 
might involve adding an “A” for art to STEM (STEMA). This could encourage 
a balance between the left and right side of the brain and would decrease the 
perception of abstraction currently applied to technology degrees.

Participants in the Focus Group on Education and ICT Women

5.4.4 Addition: Quantitative Data

The impressions reached during the focus group are compared and added to 
below with quantitative data. This data is from the surveys performed within the 
framework of this edition of the Barometer and from other sources and studies.

Women remain a minority in the technology sector and, according to 
employment data from the INE, there have been no great changes over recent 
years:

“Greater inclusion, diversity 
and salary equality 

must be reached in the 
technology industry. We 

need a strong, shared 
commitment to promote 

girls and women in 
technology”

Francesca Bria
Barcelona Local

ICT employment men - women
Source: Employment by field of activity, sex and autonomous community. INE
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The survey performed adds to this data. More specifically, the Catalan 
technology providers surveyed were first asked about the appointing of 
women in their companies. To do so, a comparison was made with the 
appointing of men in order to rule out the impact of the economic situation 
on the company surveyed:

Technology companies 
are appointing an 
increasing number 
of women, but they 
do not primarily 
hold posts linked to 
operational or systems 
areas

The appointing of women in comparison to men in companies in the sector 
shows a slightly positive trend. Hence, despite the majority of those surveyed 
stating that the ratio of male-female appointments has remained the same, 
the data confirms what the focus group indicated.

It must be noted that the appointing of women by technology companies 
is not directly related to their being appointed to posts corresponding 
to the business core of the company. Hence, they were asked about the 
departments with greatest female presence:

As can be seen, the operational and systems areas, those involving the 
core of technology companies, are those with least female presence.

The increase perceived in the appointing of women therefore has no 
significant impact on the direct contribution of value to clients and even 
less so in the in- house systems area of these same companies.

Recruitment of women with respect to men
Source: Survey of Supply, 2017 Barometer  - CTecno
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Departments with greater  female presence
Source: Survey of Supply, 2017 Barometer - CTecno
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6 Section 4: New Business Models Arising 
Through Technology

The 2017 Technology Sector Barometer in Catalonia has devoted a 
specific section to the analysis of new business models arising through 
technology.

The present economic and social environment are changing and 
evolving very quickly, primarily due to technology that is advancing 
exponentially towards unexplored terrain. The general public have many 
different devices and technological tools available to them, which form 
a change in paradigm in the client’s or consumer’s viewpoint and in 
business models.

The general public are no longer mere consumers and now share their 
assets and even create new ones for society. This represents significant 
market disruption, which involves the entire network formed by small 
disruptive startups, large digital corporations and traditional businesses.

The main conclusions reached through the analysis of this new situation 
is discussed below:
 

The line between what is considered a technology company and what is 
not is very blurred. In turn, the arrival of business models arising through 
technology and based on the so-called collaborative economy generate a 
lack of definition and specification in the business models existing to date.

Of the new situation discussed in this study, the Internet of Things and 
collaborative business models are two of the most deep-rooted trends in 
Catalonia. Both supply and demand believe that education must be used to 
introduce these new technology models and trends to society.

In general, Catalan businesses do not perceive any effect on their activity 
from the new businesses based on the collaborative economy and, 
secondly and less importantly, there are companies who reap no benefits 
from it. In terms of demand, only 6% of the companies surveyed see these 
businesses are damaging to their activity.

In order to manage the arise of these new players, providers and demand-
side companies agree that the Authorities must establish bridges for 
communication with traditional businesses.

This new context of changes means that regulatory bodies must adapt 
and play an essential role in the coexistence of the new business models 
arising through technology and more traditional businesses.

The lack of specification as to what a technology company is, a business 
model arising through technology or a collaborative economy model mean 
that the Authorities encounter serious problems when regulating them 
between blurred lines.
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6.1 The Connected User

The new business models arising through technology respond to the 
general digitalisation process experienced by society as a whole. Hence, 
in order to analyse the role and the impact of the new business models, 
the study firstly discusses the definition of the new connected user.

93% of Spanish internet users have a smartphone and 57% have a 
tablet, in addition to which they often also have a PC (63%) and a laptop 
(75%). These figures place Spain as one of the countries with most 
people connected to technological devices. In fact, the penetration of 
smartphones is 9 percentage points higher than the world average, and 
that of the tablet, 1913.

A notable increase is also seen in the homes with a smart TV (penetration 
reaches 28%) and with pay per view (25%). Despite this, audio-visual 
contents are still mostly watched on traditional television, except among 
youngsters who already devote more time to watching videos or on-line 
TV via digital devices than television.

Interest is also arousing, especially among youngsters, in wearables or 
technological accessories, which are still used only by a minority: 14% of 
Spanish internet users have shown an interest in SmartWatches and 11% 
in fitness bands.

Despite having one of the highest penetration rates, the production of 
this type of device in the region is extremely residual.

This data obtained in the context of an individual has been compared 
using quantitative research performed within the 2017 Technology Sector 
Barometer in Catalonia. More specifically, providers and demand-side 
companies were asked whether they use or provide their employees with 
personal devices such as wearables and other similar devices to help 
them measure or improve their well being, with the following results:

There is a significant 
penetration of 
technology among 
the general public, 
primarily for 
entertainment

Use of devices to measure the well-being of employees
Source: Surveys of the supply and demand sides, 2017 Barometer  - CTecno

Supply            Demand

32% 

68% 

20% 

80% 

Yes

No

The use of this type of device is similar between companies and individuals, 
as can be seen in the aforementioned study.

13 Kantar TNS (2016). Connected Life
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These percentages also apply to providers when they are asked about the 
production/provision of products/services based on the latest technological 
advances focusing on personal well being.

This data shows that there is still a long way to go (in the potential supply 
and in the maturity of demand) in terms of technological solutions focusing 
on improving personal well being.

Technology is also advancing in other fields that are more tangible for users 
and with growth potential. More specifically, providers and demand-side 
companies were asked to value the new business models arising through 
technology, especially collaborative models, and the latest advances most 
visible to users.

The results show that the collaborative business models and the Internet of 
Things are the two fields with highest degree of adoption by society. There 
are different viewpoints regarding this matter. Firstly, a moderate degree of 
application is perceived in some technologies but a clear difficulty is detected 
by companies to transfer knowledge of these tools to the professional 
environment.

Developm. Solutions for well-being
Source: Survey of Supply, 2017 Barometer - CTecno

Yes

No

29%

71% 

The Internet of Things 
and collaborative 

models are trends with 
the highest degree of 

adoption

Degree of adoption
Source: Surveys of the supply and demand sides, 2017 Barometer  - CTecno

Collaborative business models 

The Internet of Things (IoT)

Virtual reality

D printers

2,83

  2,89

2,53

             2,94

2,08

   2,17

2,16

   2,25
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Moreover, the population is perceived not to use technological tools in search 
of job efficiency or optimisation, but generally for entertainment purposes. 
Therefore, the type of use detected provides knowledge of the technological 
tools but not enough for them to be used in the professional environment.

The task of disseminating the benefits of technology to develop and focus 
its use on purposes that seek greater optimisation and that are more in line 
with a professional use is, therefore, in the hands of providers and the driving 
forces.

Along these lines, a comparison was made between supply and demand to 
see which must be the main driving forces of the new technologies and of 
the new business models arising through them.

”The collaborative 
economy is a reality and 
an opportunity. As a sector, 
this new model benefits 
us a great deal because 
it contributes towards 
generation. Moreover, it 
will contribute towards the 
disappearance of many 
traditional jobs and lead to 
new ones. The important 
thing is that society adapts 
to this”

Pere Martínez
Sinèrgia

Main drivers of technology trends with regard to society, 
according to supply

Main drivers of technology trends with regard to society, 
according to demand

Source: Survey of the offer side, 2017 Barometer  - CTecno

Source: Survey of the demand side, 2017 Barometer - CTecno

Education sector and 
research centres, 34%

Private initiative, 
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The citizenship, 
9%

Employers and 
unions, 6%

Others, 2%

The Public Administrations,
22%

  

Education sector and 
research centres, 38 %

The Public 
Administrations, 
23%

Private initiative, 20%

The citizenship, 11%

Others, 4%

Employers 
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Both supply and demand agree that the educational sector and research 
centres must be the main driving forces, followed by private organisations 
and the public authorities. General opinion that the change must be made 
through education is linked to the perception that this change is cultural 
rather than technological.

To conclude, users are increasingly connected and know and appreciate 
certain trends, such as the collaborative economy or the IoT. Devices and 
solutions associated to improving well being still have to mature, but they 
have room to grow. This growth, according to those surveyed, must be 
headed by education.

6.2 New Business Models: Perception of its 
Impact

Users are familiar with new business models, especially linked to the 
so-called collaborative economy, yet what is the impact perceived by 
companies?

Both supply and demand primarily agree on the fact that these models do 
not affect them and, secondly and at a considerable distance, benefit them. 
This indicator must continue to be studied over forthcoming years as the 
new models expand and take hold of part of the market if the current trend 
is maintained.

6.3 The Role of the Authorities

The new business models arising through technology are cropping up at 
the same rate as technology is evolving. The public authorities, with their 
regulatory mechanisms, are working to adapt, combining the new models 
and players with the traditional sectors established. In the new scenario, 
there is uncertainty among these providers of traditional services, the new 
market players and the general public, where everyone is fighting for their 
rights and the authorities is waiting to manage these interests.

”Sustainability must 
be considered when 

innovating, and something 
is only sustainable when 
all parties benefit from it, 

even external parties”

Jordi Ros
Labdoo

Neither supply nor 
demand generally 

perceive any effect 
of the collaborative 

economy on
 its activity

Effect of the EC on Traditional Business Models
Source: Surveys of the supply and demand sides, 2017 Barometer - CTecno

88% 

1%
 

11%
 

86% 

8%
 

6%
 

They have no effect on the company/entity where I work

Detrimental to the company/entity where I work

Beneficial for the company/entity where I work
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A large majority of those surveyed, including providers and demand-side 
companies, are in favour of the public authorities facilitating understanding 
between sectors and players, encouraging the creation of links and 
collaborations, followed by a percentage of those surveyed who believe that 
these models must be deregulated, without playing an essential role.

During the qualitative analysis, certain reflections arose as to the bridges for 
communication established by the public authorities. The aim of facilitating 
this communication between the traditional sectors and the new economic 
models is perceived, despite the rhythm being significantly lower than that 
of the advance in technology, which leads to an impression of inferiority by 
more traditional companies.

Along these lines, the businesses most affected by the appearance of new 
players and models of interaction among the general public must be studied 
in greater detail in order to assess its true impact on the economy. According 
to a report published by the European Commission14, 25% of the collaborative 
economy in Spain is based on the supply of accommodation, which mostly 
affects the hotel sector.

6.4 In Detail: Focus Group on the Collaborative 
Economy

As in the other sections forming this Technology Sector Barometer in 
Catalonia, a specific focus group was held on the new business models 
arising through technology. More specifically, the session focused on the 
role of the collaborative economy in society in general and its impact on the 
technology sector in particular.

The focus group discussed issues such as the way in which technology 
influences society, how these new business models arise in the Catalan 
business ecosystems and the forecast for the forthcoming years.

Role of the public authorities toward collaborative economics

Source: Surveys of the supply and demand sides, 2017 Barometer - CTecno

6% 

68% 

27% 

3% 

10% 

61% 

22% 

7% 

Supply

Demand

Imposing restrictive regulations

Establishing collaboration links with 
companies and employers to regulate 

together these industries

Liberalising the industries while leaving the 
decision-making power to supply and demand

Others

14 PriceWaterhouseCoopers (2016). Assessing the size and presence of the collaborative 
economy in Europe

Along these lines, those surveyed were asked about the role that the public 
authorities must play as a key player in this situation.
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6.4.1 ICT and Society

Technology has revolutionised the relationships and the forms of interaction 
between individuals and with companies, leading to the appearance of the 
so- called collaborative economy, a concept that remains vague and often 
badly interpreted. This has been extremely profitable, as it has allowed for the 
use of collective intelligence, despite the difficulty in its regulation.

All the tools developed that help open doors should also be used for greater 
and better control, especially with the present role of the general public as 
prosumers.

The distance between supply and demand is shortened and even has an 
impact on the perception of what is classified as a technology company.

6.4.2 Regulation and Collaboration

The collaborative economy could lead to a worsening of employment 
conditions and might affect the equality of skills among businesses and 
between the traditional company and the individual producer. The social 
model must be updated and work, the company, employee rights and other 
related terms must be redefined. Yet this is not just the job of the government, 
but of society as a whole.

Moreover, a lack of defined limits in the so-called collaborative economy 
is indicated, which currently includes, for example, an owner of different 
properties that are rented out through platforms that were initially for the 
exchange of goods between individuals. These practices have a negative 
impact on traditional business models. There is a very fine line between 
exchanges between equals and the professional development of a practice, 
and very precise regulation is required to set this balance straight.

Current technology is a great facilitator of collaboration and these benefits 
must be reaped in the business environment. In this field, the large 
corporations must divide into small parts to provide this collaboration, 
despite the present structure of businesses and the imbalance between the 
strategic objectives acting as constraints.

6.4.3 Future Outlook

There is a need to create flexible mechanisms for two-way collaboration 
between the public bodies and the business network.

The public authorities must facilitate the establishing of new businesses in 
order to change the current perception of unfair competition.

The disruption experienced at present creates new fissures that could leave 
many people behind. Current jobs and the present employment market 
model must change over forthcoming years, the jobs that exist will change 
drastically and shorter working days and other reforms adapted to the 
environment will most likely be implemented. The logic behind the current 
production model is watered down with the technology we have and will 
have in a future.

Participating 
Organisations:
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Finally, it was noted that the technology factor has had a major impact at 
business level, but that it also has contradictory effects on society at present, 
which must be redirected in order to encourage the positive impact and rule 
out the negative.

Participants in the Focus Group on new business models arising through 
technology
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7 SWOT Analysis 

A SWOT analysis (strengths, weaknesses, opportunities and threats) of 
the Catalan technology sector is shown below. This analysis includes the 
various factors that have been addressed throughout the study and have 
formed the basis for the recommendations outlined in the conclusion of 
the 2017 Technology Sector Barometer in Catalonia.

Strengths

Transversality of ICTs 
throughout the economy

Collaborations among 
companies in the sector

Flexibility and ubiquity of the 
workplace

The Barcelona brand

Presence of the MWC in the
region

The aspects mentioned here are described in greater detail in the 
following sections.

Weaknesses

Insufficient communication on 
the provision of value by ICTs

Low international exposure
of the sector

Not overly competitive salaries 
and employment conditions

Low presence of women 
in the sector

Insufficient university - 
company connection

Opportunities

Need and desire to digitalise 
business processes

Predisposed demand to access 
innovation via collaborations

Incorporation of cross-sector 
and multinational talent

Potential of the Internet 
of Things

Attraction capacity of 
international congresses

Threats

Demand-side companies act as 
technology companies

Brain drain towards 
demand-side companies

Reduced margins

Different speeds between
regulation and innovation

Insufficient use of
technology

fairs
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7.1 Strengths

The key strengths identified through this study are as follows:

1. Transversality of ICTs throughout the economy: The Catalan technology 
sector shows a positive trend with regard to the creation of companies 
and employment. These two areas show that the technology sector 
is progressively generating more activity in the sectors as a whole, as 
technology penetrates their business. The current positive trend has 
been maintained over recent years and shows no signs of slowing 
down.

2. Collaborations among companies in the sector: Companies 
in the technology sector are increasingly collaborating among 
themselves, in line with one of the recommendations given by the 
2016 Technology Sector Barometer in Catalonia. Collaborations 
among companies makes the sector more dynamic and enables 
them to disseminate their value proposal to more organisations and 
innovative together.

3. Flexibility and ubiquity of the workplace: Digital technologies 
provide fertile ground for new working methods within organisations 
that mean that the workplace is no longer limited by geography 
or, in many cases, by time. This gives rise to new opportunities in 
a work environment that is more flexible, efficient and dynamic. 
Professionals increasingly value this flexibility when changing job/
choosing the company where they are to work. The application of 
more flexible policies adapted to the work-life balance by Catalan 
companies allows for this opportunity detected in previous editions 
to be transformed into a strength for the sector, especially in the 
current context of brain drain.

4. The Barcelona brand: The Barcelona brand exists and is famous 
and valued worldwide. The weather, the quality of life and the 
city model make Barcelona an attractive place for both talent and 
large companies. This position benefits the sector directly, with 
the growth and expansion of a leading technology hub and, more 
indirectly, with the generation of additional business along the 
entire value chain.

5. Presence of the MWC in the region: The MWC is the leading technology 
trade fair in the world. The presence of this event in Barcelona gives 
the city international visibility and interest, which benefits the Catalan 
technology sector by attracting potential clients and partners to the 
region.

7.2 Weaknesses

The main weaknesses that emerged over the course of the study are as 
follows:

Insufficient communication on the provision of value by ICTs: Demand-
side companies continue to prioritise the financial cost of solutions as 
a primary deciding point when incorporating ICTs into their business. 
This indicates that supply has difficulties in transferring the differential 
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value of ICTs. Therefore, the technology sector is forced to focus on 
offers based increasingly on prices and less on added value, despite 
the efforts made to progressively incorporate resources with specific 
knowledge of current and potential clients.

2. Low international exposure of the sector: The Catalan technology 
sector remains almost unknown in the international community, given 
its business network and the lack of large, leading companies. Hence, 
despite Barcelona and, by extension, Catalonia being considered an 
internationally recognised location in terms of technological innovation, 
this visibility is not conveyed to the companies in the sector. Catalan 
businesses are not yet famous enough as a technological network to 
promote their internationalisation and become strategic partners on an 
international level.

3. Not overly competitive salaries and employment conditions: Brain 
drain continues to exist, primarily due to the salaries and employment 
conditions that professionals encounter in other areas of innovation 
in Europe and the rest of the world. It is difficult for the Catalan sector 
to keep up with this competition of salaries and conditions, which is a 
major obstacle for retaining talent.

4. Low presence of women in the sector: Women still play a very 
secondary role in the technology sector compared to in other fields. 
The loss of female talent is detected from primary education and 
increases with each stage of the education process. This has an 
impact on the already low percentage of women in comparison to 
men who operate ICT services and manage ICT areas and companies. 
Hence, the technology sector will lose most of the talent present 
in Catalonia if it is unable to incorporate women into direct value 
provision activities.

5. Insufficient university-company connection: Once again this year, 
technology companies have shown a lack of alignment between the 
training provided to students and the needs of the technology sector 
employment market. Likewise, difficulties are perceived in transferring 
the advances in research to the current situation of the Catalan market. 
Hence, a large part of the potential innovation from Catalonia in terms 
of the technology sector is being lost.

7.3 Opportunities

The main opportunities that were detected over the course of the study are 
as follows:

1. Need and desire to digitalise business processes: Digital 
transformation processes in organisations must now face one of 
their most delicate aspects: digitalisation of business processes. 
This remains at an embryonic stage in both supply and demand, 
which is where the Catalan technology sector has most opportunities 
for growth and, in turn, position itself as a strategic partner for its 
clients.

2. Predisposed demand to access innovation via collaborations: In 
the short term, demand-side companies are considering increasing 
collaborations in order primarily to access the most innovative supply, 

“A lot of top- level talent 
is leaving. They should 

leave in order to train, but 
we must have attractive 
projects to ensure their 

return”

Marta Continente
AMB
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which is currently out of reach or even non-existent. The technology 
sector must use this line of thought to accompany demand in the 
collaboration process in order to meet two goals: widen the potential 
client base while they migrate from a view of technology focused on 
cost towards a view of ICTs as an innovative body for the provision of 
value.

3. Incorporation of cross-sector and multinational talent: Year after 
year, the technology sector in Catalonia is enjoying greater visibility 
among professionals, as is shown by the increase in employment 
in the sector. This is the sector’s opportunity to incorporate multi-
disciplinary talent and form varied teams in terms of sex, age, training 
and experience.

4. Potential of the Internet of Things: Connected devices are now a 
reality, and according to different studies by around 2020 there will 
be between 20 and 30 billion devices connected around the world. 
This is clearly an opportunity for technology companies, given that 
connectivity will remain presence en masse in very diverse sectors. All 
these connections will be important data generators, considered the oil 
of the future economy.

5. Attraction capacity of international congresses: The Mobile World 
Congress is a brand that is directly associated to the city of Barcelona. 
The maintaining of this framework until at least 2023, along with other 
internationally famous events, such as the 4YFN, the Smart Cities World 
Congress or the IOT Solutions World Congress Barcelona, underline 
Barcelona’s position as one of the world capitals of innovation with the 
potential to attract even more events and make the Catalan technology 
sector famous.

7.4 Threats

The main threats that were detected over the course of the study are as 
follows:

1. Demand-side companies act as technology companies: The 
internationalisation of ICT profiles together with the advance of 
digitalisation processes mean that demand-side companies are acting 
increasingly as technology companies, accompanying their value 
proposal with technological elements that are significant for the end 
client. This situation poses a threat to the technology sector, as the 
value provision of supply may be impaired and could slide down the 
value chain. Supply must prove that it remains the main creator of value 
in technology.

2. Brain drain towards demand-side companies: Companies 
demanding technological products and services include ICTs in 
their strategic plans and, furthermore, continue to progress in their 
digitalisation. This digitalisation process involves the incorporation 
of technological know- how. Hence, together with the growing vision 
among companies as to the importance of insourcing ICT services 
to ensure knowledge is retained, demand-side companies are 
increasingly becoming competitive players in the employment market 
for technology companies.

“We must ensure that all 
skills remain together in 
the same project. Diversity 
is a must: diversity of sex, 
origins, age, etc.”

Therese Jamaa
GSMA
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3. Reduced margins: The technology sector is currently facing constantly 
growing pressure with regard to prices, as demand limits the possible 
price to the payment of technologically-based products and services. 
Furthermore, the need for professionals in the sector is growing a rate 
that is much higher than the generation of the necessary resources. 
Supply is therefore threatened by a constant reduction in its salaries 
and margins, as turnover per product/service is constrained while 
salaries increase in an effort to retain the few resources available.

4. Diferencia de velocidades entre regulación e innovación: La 
innovación tecnológica nos desvela nuevos horizontes donde se 
generan oportunidades de negocio en entornos todavía sin regular, 
hecho que puede ocasionar conflictos con los modelos tradicionales. 
La regulación es necesaria para definir el marco de relación, pero el 
ritmo de avance de la regulación crea tensiones entre nuevos entrantes 
y agentes tradicionales, reduce la seguridad jurídica y, en última 
instancia, desincentiva la innovación con base tecnológica, tanto en 
nuevas soluciones como en nuevos modelos de negocio.

5. Insufficient use of technology fairs: The major technology fairs held in 
Barcelona every year have an impact on the region, especially while they 
are taking place. This impact, however, is limited to the time when they 
take place and the opportunity is not ceased to take related action that 
generates activity throughout the year and encourages new business 
opportunities in the region. Likewise, a majority of small and medium- 
sized enterprises (basis of the Catalan business network) is unable 
to reap the benefits that this type of event leaves in the region. Re-
addressing this threat is key to ensuring not only major multinationals 
benefit from a unique opportunity of being located in a leading city in 
terms of technology.

As a whole, the SWOT analysis given above concludes the following:

The technology sector is in a situation of leadership changes. Supply must use 
this initiative from demand to ensure it does not lose its role in the value chain.
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8 Future Outlook

Technology is increasingly present in companies of any sector. Users are 
habitual consumers of technological products and services who regularly 
require these resources and enjoy the experiences that technological 
advances provide.

These tools enable society to go further, changing the relational model 
among individuals and with companies, and providing them with a new way 
of creating and sharing these creations with the rest of the population. The 
new environment promoted by technology generates a new paradigm to 
which institutions, companies and the general public must adapt.

This transversality of technology is reaching the core of businesses. 
Technology companies are taking their first steps thanks to their knowledge 
of the market and of existing solutions, yet demand is also increasingly 
interested in taking this path, with technological profiles being incorporated 
into their workforces.

With technology at the core of businesses, the near future may involve a 
technology sector where the line between supply and demand is blurred. 
Companies will work increasingly as technology companies and, through 
their contribution of value to an intensely digitalised society, it might be 
difficult to tell the difference between what is a technology company and 
what is not.

Technological trends such as big data, the Internet of Things, augmented 
reality and cybersecurity, among others, have the highest growth forecasts. 
These trends are transversal to all sectors, given their adaptability and their 
need to transform the operating and business models of organisations. 
Hence, as the business processes of organisations are digitalised, the value 
chain of technological solutions is increasingly closely linked to the business 
of each company and less to the provider of the underlying technological 
product/service.

In light of this, technology companies are faced with the challenge of 
maintaining and increasing their differential value proposal in terms of 
technology demand. Supply must provide knowledge, experience and the 
capacity to influence demand and provide visibility on knowledge, experience 
and the innovation capacity of the Catalan technology sector in order to 
continue becoming one of the country’s mainstays.

The evolution of the value proposals of companies is, therefore, currently 
marked by technological advances. This evolution requires and will continue 
to require collaboration between organisations hat generate suitable 
synergies. Catalan institutions are therefore committed to encouraging these 
practices among the business network in order to encourage a combined 
growth that benefits both the technology sector and the Catalan business 
community as a whole.

This key challenge is supported by a better understanding of the business 
models of current and potential clients, and by being able to adapt basic 
knowledge to the personalised needs of clients. This understanding and 
personalisation must come from the talent that technology sector companies 
and all those wishing to incorporate technology into their business model are 
able to attract, retain and promote.

“Technology is increasingly 
transversal and we have 
gone from strategic 
rhetoric to implementation, 
as companies begin to 
understand how this can 
benefit them”

Cristina Álvarez
Telefónica
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Given the shortage of resources interested in developing their career in 
technology, the players in the sector must come together to promote advances 
in education, so that interest is generated from childhood and the number of 
existing professionals is increased, with an emphasis on attracting female 
talent, which is currently strikingly disconnected from the sector.

The scarcity of professionals, the development of solutions by demand-side 
companies, increasingly basing their purchasing criteria on cost, and the 
increase in the heterogeneity of the sector set a negative trend in margins 
and form a centre of attention where efforts must be made over future 
months and years.

These challenges are indicated below through the recommendations 
established for the 2017 Technology Sector Barometer in Catalonia.
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9 Recommendations and Road Map

Based on the current situation presented through the report on the 2017 
Technology Sector Barometer in Catalonia, a list of challenges to be faced 
by the different players forming and participating in the technology sector 
in Catalonia is given below, along with recommendations to meet these 
challenges.

These recommendations are supported by the strengths identified to tackle 
any threats, make the most of the opportunities detected and solve the 
weaknesses present in the technology sector in Catalonia.

9.1 Attracting and Generating Talent

The combined trend followed by both technology supply and demand is 
reflected in the attracting and retaining of talent. The scarcity of professionals 
trained in technology is highlighted by the present need for this profile 
by technology demand-side companies. Once again, in line with previous 
years, the shortage of professionals in the sector is noteworthy and different 
challenges are posed to overcome this difficulty.

9.1.1 Teams with Diversity

Faced with the shortage of ICT professionals, many of those taking part 
in the study agree that teams must be increasingly formed by very diverse 
profiles. This diversity involves both training and origins, sex or age, as clients 
are extremely diverse and a 360o viewpoint is required. Diversity provides 
projects and solutions with value and, therefore, incorporating talent from 
other sectors and countries and training teams with an equal balance of both 
sexes is considered extremely positive. The diversification of teams must 
therefore be promoted by organisations in order to be able to work in an 
increasingly diverse context.

9.1.2 Programmes to Attract Children to ICTs

As indicated throughout the study, the main problem of attracting students 
to ICTs lies in the early stages of education. During these stages, it is seen 
how girls have a perception of their skills in subjects relating to maths 
that is lower than that of boys, faced with the same academic results. 
Therefore, this negative self- perception means that they subsequently 
choose studies that do not contain these subjects, moving away from 
technological studies.

One of the future challenges proposed to tackle this situation is the 
creation of programmes to encourage children’s interest in technologies. 
This challenge, initially of a more institutional nature, must be shared and 
supported by private companies, which share an interest in encouraging this 
attraction to the technology sector.

The diversification 
of teams must 
be promoted by 
organisations in order 
to be able to work in 
an increasingly diverse 
context
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9.2 The Impact on Business

Companies are increasingly aware of the benefits that business-applied 
technology has to offer. Specialising in solutions and the heterogeneity of 
the sector make the decision to purchase technology and select a provider 
difficult, which in the case of leading companies in terms of digitalisation 
means that they are beginning to take on a partnership role, given the 
current speed of evolution.

In light of this situation, the following recommendations are offered:

9.2.1 Understand demand-side companies to digitalise the 
core of the value proposal

Demand-side companies have most digitalised the areas of business 
support and client contact. Beyond this, the early digitalisation of their 
core (the business processes) is being detected, which involves greater 
complexity and understanding. This means that clients look for mature 
providers with which they can establish close relationships.

Therefore, the challenge of building a rapport with clients must be tackled to 
provide a better understanding of their needs and expectations and adapt 
solutions more appropriately. This requires a relationship change between 
the client and the provider and a new model of communication between 
partners.

9.2.2 Become More Deeply Involved in Solutions in IoT, 
Data and Cybersecurity

The Internet of Things, the use of data and Cybersecurity are fields in which 
the Catalan technology sector has become more deeply involved.

The Internet of Things is increasingly used in many different demand-side 
sectors. This, together with the position of Catalonia and Spain as as whole 
regarding intelligent cities, means that the Catalan technology supply must 
stand firm in this area.

In turn, the management of data generated by all current and future 
connections means that security in technology, or cybersecurity, plays an 
essential role in the new hyperconnected environment. Along thee lines, 
the country as a whole (individuals, companies and authorities) must be 
made aware of the action required regarding cybersecurity and incorporate 
this into the strategic business plans and into the catalogues of products/
services offered.

9.3 Sector Positioning

The different approaches between supply and demand regarding the value 
provided to the business of their clients by the technology supply means that 
challenges must be set to improve communications between organisations 
and revalue the range of technology offered to clients.

A rapport must be 
built with clients to 

understand their 
specific circumstances 

and be able to adopt 
the value proposal to 

the business core
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Likewise, the Catalan technology sector becomes diffused in terms of 
the international scenario. Beyond its tourist attraction, Barcelona and, by 
extension, Catalonia are world famous for being the site of different leading 
events in the sector. The opportunity offered by being located in one of the 
world focal points of technology must be used to ensure companies in the 
sector and their products and services are visible.

9.3.1 From the Added Value of ICT Products/Services to 
Demand

The Catalan technology sector is increasingly heterogeneous and specialist, 
and demand-side companies are now including more technology than ever in 
their business models. Therefore, a significant challenge is faced with regard 
to communicating the value proposal of supply. Technology is increasingly 
available to most companies and, likewise, to the general public, who are 
progressively acquiring more knowledge. This generates greater awareness 
of the benefits that technology provides to the demand-side business. With 
this increase in knowledge, companies from all sectors seek to integrate 
solutions with greater repercussions for their business model. Therefore, 
technology providers must know how to communicate the added value of 
the solutions offered in the specific business where they are to be applied, 
yet emphasising the virtues of having technology partners compared to the 
mere purchase of products/services. Along these lines, companies that are 
able to communicate their value proposal to their clients, beyond the mere 
product/service offered, will be in a better position to gain ground in the 
market.

9.3.2 From the Catalan ICT Ecosystem to Abroad

Throughout the study, interviews with opinion leaders shave shown that 
there is a clear lack of international exposure of the technological advances 
made in Catalonia. The technology sector in Catalonia must be made 
better known and promoted in order to consolidate the region as an area 
of attracting investments in technology, in comparison with other leading 
capitals worldwide.

Therefore, representatives of the private sector and of the public 
institutions must face the challenge of promoting Catalan technological 
advances and the technological and innovative ecosystem of the region 
abroad.

9.4 Ecosystem

The current state of the sector and the new players forming part of it, 
along with the events held here, are a great opportunity for the sector but 
involve the difficulty of adapting to new conditions and encouraging an 
understanding to be able to absorb all the benefits offered.

Along these lines the following recommendations are proposed:

Supply must inform 
demand of the value 
contribution made by 
technology companies 
as strategic partners
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9.4.1 Extending and Maintaining the Impact of Technology 
Trade Fairs

As the world mobility capital, Barcelona plays host to some of the most 
relevant events in the world in terms of technology. These trade fairs are 
currently specific events that act as a connection point for important world 
players.

One of the challenges presented this year consists of providing access 
to these events for all Catalan businesses so that the benefits generated 
are reaped throughout the region and not only by the large companies. 
Monitoring events are required for this type of trade fair, where any interested 
party, primarily from the Catalan sector, can remain in contact and create 
synergies encouraged by this favourable, dynamic business environment.

9.4.2 Speeding up the Mediating and Facilitating Role of the 
Public Authorities Among Current and New Business Models 
Promoted by ICTs

The new economic and social context, often headed by technology, also 
involves a series of changes in the business network. To facilitate the 
incorporation of new players into the market, the authorities must play a 
facilitating and mediating role between traditional businesses and the new 
business models arising through ICTs.

Technology opens the doors to endless possibilities with regard to 
relationships between companies, individuals and institutions, although 
larger institutions such as the authorities find it difficult to adapt to this new 
environment.

Therefore, a reduction is recommended in the difference between the speed 
at which private initiative is moving and that of the regulatory bodies and 
public institutions in general.
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10 Appendix – Methodology

10.1 Scope of the technology industry

According to available sources for the technology sector in Catalonia, and following 
the recommendations of the OECD (Organisation for Economic Cooperation and 
Development), for the development of the Technology Industry Barometer of 
Catalonia, the following classification of companies has been produced:

Current classification

ICT Component Manufacturing

Wholesale of ICT Equipment

SW Accounting and Business
SW Security and Infrastructure
SW Communications and Media
SW for Banking and Insurance
Industry-specific applications

Consultancy and Systems Integration

Telecommunications and Networks
Mobile Services
Infrastructure Services
 
DataCenter Services and Hosting

In terms of the subsectors that make up the technology sector, the consultancy 
and system integration services subsector is most notable, with the highest 
number of companies, according to the DIRCE-INE. This is reflected in the 
sample collected when preparing this barometer:

Sample by subsector
Source: Survey of Supply, 2017 Barometer- CTecno

Consultancy and 
Systems Integration, 
15%

Others, 11%

Infrastructure 
Services, 9%

SW Accounting 
and Business, 7%

SW Security and 
Infrastructure, 7%

SW 
communications 
and Media, 7%

SW for banking 
and insurance, 
4%

ICT Component Manufacturing, 2%
Wholesale of ICT Equipment, 2%

Mobile 
Services, 
6%

Telecommunications and 
Networks, 9%

Data Centre Services 
and Hosting, 8%

Industry-specific 
applications,
 12%
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Zooming in on companies with a turnover of less than 2 million euros and 
with less than 10 employees, they can be seen to maintain the same lines of 
business despite the percentage of companies forming the consultancy and 
system integration services subsector being even more notable in this case. 
Likewise, greater variety is seen in the SME sector with regards to subsectors, 
which is shown by the large percentage of the “others” category.

Sample – Sub-sectors (SME)
Source: Survey of Supply, 2017 Barometer - CTecno

16% 
16% 

12% 
9%

 

9%
 

8%
 

6%
 

6%
 

6%
 

6% 
3%

 

2%

 

1%

 

Consultancy and Systems Integration

Others 

Industry-specific applications

Telecommunications and Networks

SW Communications and Media

Infrastructure Services

SW Accounting and Business

Data Centre Services and Hosting

SW Security and Infrastructure

Mobile Services

Wholesale of ICT Equipment

ICT Component Manufacturing

SW for banking and insurance

In terms of the distribution of technology companies included in the sample 
in the region, the representation is as follows:

Source: Survey of Supply, 2017 Barometer - CTecno

89%

2%

5%

4%

An idea of the concentration of technology companies in Barcelona and its 
metropolitan area is given by the representation.
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10.2 Scope of technology demand

This study considers technology demand to include any company within the 
geographical area referred to in the barometer, i.e. Catalonia as a whole. This 
isbecause, at present, every business requires technology services, including 
Internet access or mobile phones.

In terms of distribution of the companies participating in the surveys for the 
2017 Barometer per sector, the representation of each sector can be seen 
to be very close in terms of percentages to the actual situation of Catalan 
businesses, where the service sector hold a majority 62% of participants.

Distribution of participating companies by sectors
Source: Survey of the demand side, 2017 Barometer - CTecno

Primary Sector

Secondary Sector

Tertiary Sector

5%

33%

62%

The representation of the main activities within the different sectors is as 
follows:

Secondary Sector Participation

Source: Survey of the demand side, 2017 Barometer - CTecno

Others
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Metallurgy

Manufacturing miscellaneous products
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21%

19%
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10%
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With regard to the response given by companies depending on their location, 
the representativity of the different provinces also corresponds closely to the 
actual geographic distribution of Catalan businesses, with a high concentration 
in the province of Barcelona, specifically in the metropolitan area. Despite this, a 
greater regional representation than in previous editions of the Barometer has 
been achieved (e.g. percentage of answers from the province of Barcelona, 2016 
Barometer = 82%)

Service Sector Participation

Source: Survey of the demand side, 2017 Barometer - CTecno

Professional, scientific and administrative activities

Healthcare and social services

Public administration

Hospitality and tourism

Retail trade

Arts, recreation and other services

Wholesale trade and intermediaries

Real estate activities 

Transportation and related activities

Information and communications

Education

Financial and insurance activities

24%

14%

10%

10%

9%

7%

7%

6%

5%

3%

3%

2%

Survey responses by province and actual territorial distribution

Source: Survey of Demand, 2017 Barometer - CTecno and DIRCE
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10.3 Quantitative research – online survey

Sample companies have been contacted by means of an invitation letter 
and have accessed the questionnaires via a dedicated website during the 
months of March to April 2017.

To achieve a higher degree of research visibility, this has been supported 
by various organisations and professional associations that have actively 
helped to spread the survey through various communications sent by email 
and posted on websites and social networks.

Research data sheet – Supply

• Data collection: Quantitative interview
• Technique: Online questionnaire
• Fieldwork data: 14 March – 26 April 2017
• Sample size: 428 valid online surveys
• Sampling error: 4,66% for overall data for a confidence level of 95% and 
the reference universe

Research data sheet – Demand

• Data collection: Quantitative interview
• Technique: Online questionnaire
• Fieldwork data: 14 March – 26 April 2017
• Sample size: 393 valid online surveys

The survey performed on demand-side companies includes all companies 
in the region, given that the technological products and services are already 
available to any company regardless of its size or the sector in which it 
operates.

Hence, given the heterogeneity of the area and the sample size obtained in 
this edition of the Technology Sector Barometer, the results obtained with 
regard to technology demand cannot be considered statistically significant. 
Bearing this in mind, the result obtained from the survey are presented in 
order to compare the viewpoints of supply and demand together and to carry 
on with the data log that the Barometer generates every year.

Overall, the study performed remains a tool used to generate data relating to 
the technology sector for Catalan society as a whole, with the participation of 
821 companies, between technology supply and demand, on the quantitative 
side:
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The results obtained regarding technology providers keep the sample error 
below 5% and in turn, a level of statistical significance of 95%. The Barometer 
therefore gives a precise view of the Catalan business network. Moreover, 
technology demand-side companies are becoming increasingly closer 
to the technology sector in terms of their range of products and services 
and their form of operations and in-house organisation. They are therefore 
increasingly related to technology and the line between technology supply 
and demand is increasingly difficult to find.

The approach to the current situation of the Catalan business network, 
with a significant presence of SMEs and micro-SMEs, and the adapting of 
the online survey questions to the latest technological trends mean that 
the results obtained may differ in certain aspects to the results of previous 
barometers.

Finally, the results obtained and represented in graph form are those 
obtained from the surveys. In cases where the sum of the different categories 
expressed in the graphs is over 100%, this is due to multiple response 
questions posed in these surveys.

10.4 Qualitative research – Opinion leaders and focus 
groups

This section lists key aspects of the methodology used in the research, 
involving interviews with opinion leaders and establishing focus groups, 
which focused on gathering qualitative data.

On the one hand, 16 interviews with opinion leaders, lasting approximately 
one hour each, have been carried out.

Companies participating in the barometer
Evolution

Source: Surveys of the supply and demand sides, 2017 Barometer
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Netmind  Aleix Palau  MD Strategy and Business 

Telefónica  Cristina Álvarez  CIO

CISCO Francesc Bert CISCO Catalonia Manager

Ajuntament Barcelona Francesca Bria Commissioner for Technology  
  and Digital Innovation

AMB Gemma Calvet Director of the Transparency   
  Agency

VASS Jesús Poveda Public Sector Director

CTTI Joan Angulo Managing Director

Gartner Jordi Escalé Executive Partner

DIBA Jordi Pericàs Director of Technology   
  Services and Corporate   
  Systems

Generalitat de Catalunya Jordi Puigneró Secretary for Telecommunications,  
  Cybersecurity and Digital Society

Labdoo Jordi Ros Founder

AOC Manel Sanromà Managing Director

AMB Marta Continente Director of Innovation

Sinèrgia Pere Martínez President

Catalunya Ràdio Saul Gordillo Director
 Geni de Vilar Assistant Digital Media   
  Director

GSMA Therese Jamaa General Manager
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5 focus groups have also been established, which focused on aspects specific 
to this year’s edition of the Barometer, including the new digital business 
models, the relationship between technology providers and demand-side 
companies and education and the role of women in the ICT sector, among 
others. These focus groups have relied on a total of 37 participants, who are 
listed as follows (per focus group and in alphabetical order):

SDG August Mabilon Partner & Head of Public   
  Sector and Services

Avanade Carles Pujol Business Development   
  Director

Leitat Joan Parra General Manager

Basetis Marc Castells CEO

The etailers Santiago Sánchez CEO

SAGE Susana Duran Mobile Development Director

Supply Focus Group

Amat Immobiliaris Joana Amat Joint Managing Director

Barcelona Activa Marc Puente Information Systems   
  Operations Director

Vadecity Marta Recasens CEO & Co-founder

Olympus Miguel Ángel Garcia Regional Managing Director   
  (South of Europe)

The Founder Institute Oriol Bes Manager

eCooltra Oriol Marimon CEO

Demand Focus Group

PIMEC Andreu Bru Director of New Technologies

Oesia Carlos de la Morena Business Manager in   
  Catalonia

Oracle Iberia Carolina Pascual Territory Account Manager

Turisme de Barcelona David Leánez IT and New Technologies   
  Manager

Aiwin Dolors Blasco Business development   
  manager

Gas Natural Jordi Monsech Head of SSIl Purchases and   
  Strategic Transversal Serv.

Concatel Oscar Caballero Manager

Clúster Digital Xavier Monzó President

- Yolanda Lupiáñez Digital Transformation   
  Manager

Mixed Focus Group
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Generalitat de Catalunya Albert Castellanos DG for Development, and   
  Regulation

ConsumoColaborativo.com Albert Cañigueral Founder

Creafutur Charlotte Bouchet Managing Director

Drivy Jaume Suñol Regional Manager in Spain

Ship2B Maite Fibla Co-Founder

Wongowin Miquel Mascort Founder

Gremi d’Hotels Barcelona Roger Callejà Director of Innovation and 
  e- commerce

Younited-credit Xavier Pallàs General Manager

Collaborative Economy Focus Group

M-Schools Albert Forn Manager

Hospital de Granollers Anna Benavent Organisation and Systems   
  Director

Programa Mentos (UPF) Aurelio Ruiz Principal Investigator

Seidor Baptista Borrell Seidor2Learn Director

Consell Escolar Catalunya Lluis Font President

Generalitat de Catalunya Montserrat Llobet Director General for Obligatory  
  Secondary and High School   
  Education

Sophia Education Funds Núria Bosch Founder

Barcelona Activa Pilar Roura Training and Innovation   
  Manager

Education and ICT Women Focus Group
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10.5 Analysis of secondary sources

For the preparation of the 2017 Barometer, the latest data published by 
IDESCAT, INE and DIRCE has been used where it was deemed necessary.

Additionally, in order to contextualise and compare data generated by 
quantitative analysis, various secondary sources produced by different 
organisations on a Catalan, Spanish, European and worldwide level have 
been used. The secondary sources used in each of the 4 sections forming 
this edition of the 2017 Technology Sector Barometer in Catalonia are listed 
below:

Section 1: ICT supply in Catalonia
[1] Idescat (DIRCE – INE)
[2] Capgemini Consulting (2015). Organizing for Digital: Why Digital Dexterity
Matters
[3] Loogic (2016). Guía Loogic de Inversión en startups en España 2016
[4] Gartner (2016). Top 10 strategic technology trends for 2017

Section 2: ICT Demand in Catalonia
[5] IDESCAT
[6] DIRCE – INE

Section 3: Talent and the Role of Women
[7] Catalan Observatory of Business and Employment. Note of the results of 
sector-based APS. 4Q 2016
[8] TicJob Editorial Office (2017). ICT sector vacancies increased by 9.9% in 2016. 
Ticjob.es. Recovered from http://www.muycomputerpro.com/zona- ticjob/oferta-
laboral-sector-tic-2016/
[9] Datosmacro. Average salary 2016. Expansión. Recovered from http://www.
datosmacro.com/mercado-laboral/salario-medio
[10] Torres, A. (23 November 2016). The emotional salary motivates employees 
and reduces absenteeism and brain drain. Open University of Catalonia. 
Recovered from https://www.uoc.edu/portal/ca/news/actualitat/2016/231- 
salari-emocional.html
[11] Microsoft (2016). Why don’t European girls like science or technology?
[12] Nix, S., Perez-Felkner, L., Thomas, K. (2015). Perceived mathematical ability 
under challenge: a longitudinal perspective on sex segregation among STEM 
degree fields

Section 4: New Business Models Arising Through Technology
[13] KantarTNS(2016).ConnectedLife
[14] PriceWaterhouseCoopers (2016). Assessing the size and presence of the
collaborative economy in Europe

10.6 Work and research team

The tasks that have allowed the preparation of this report have been 
conducted by Nae, with the collaboration and support of CTecno. The work 
team for this study was made up of the following individuals (in alphabetical 
order):

• Aida de la Mata, CTecno
• Bernat Palau, CTecno
• David Millet, CTecno
• Jordi Meya, CTecno
• Xavier Sellarès, CTecno
• Nae team
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