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1  Executive Summary  (in English and French)  

1.1  Executive summary  

This executive summary presents an overview of the results of the first EU-wide survey on the uptake 
of artificial intelligence (AI) technologies as part of a project commissioned by DG Connect. The 
assignment took place in two phases: a conceptual development phase and an execution phase. Phase 
I included a thorough review of the literature, scoping the definitions of AI-based technologies, 
identifying the relevant KPIs and developing an appropriate survey instrument.  

To assess the state of play of artificial intelligence in European enterprises, a conceptual model was 
developed based on the literature review and tailored towards the objectives of this study. This model 
contains three interconnected phases that range from the moment a business becomes aware of a 
technology to the moment when the technology is embedded in several of its core processes.  

The three phases of AI adoption 

 

Each phase contains different dimensions on which Key Performance Indicators (KPIs) can be 
measured. Identifying the key performance indicators to measure was the second key stage of the 
process leading to the development of the survey instrument to explore the uptake of AI in businesses. 
During the second phase, the survey instrument was successfully fielded in the EU27, Norway, Iceland 
and the UK using Computer Assisted Telephone Interviewing (CATI) to obtain representative results at 
country level. The results of the AI survey, which reached a total of 9640 enterprises across the 30 
countries surveyed, are presented in the following sections. They are structured based on the KPIs 
measured: awareness, adoption, sourcing, as well as external and internal obstacles to AI adoption. 

1.1.1  Awarene ss of AI  

At this stage of the digitisation of European businesses, awareness of AI is almost universal with 78% 
of enterprises stating that they know what the term Artificial Intelligence is and only 7% not aware and 
15% unsure. At the more granular level, awareness of specific AI technologies is consistently high 
ranging between 87% for anomaly detection and 96% of enterprises aware of autonomous machines. 
Awareness of AI is clearly not a major barrier to the adoption of AI in Europe except amongst a small 
cohort of businesses.  
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ones will serve their business most effectively. AI adoption (of at least one technology) is not 
surprisingly highest in the ICT sector (63%). Nevertheless, AI technologies clearly bring added value to 
a range of possible applications that tailor to a multitude of business contexts across sectors. If we 
exclude the ICT sector, the differences in AI adoption across sectors is not very pronounced, especially 
among businesses that adopt two or more technologies.  

Related to the intensity of adopting different AI technologies the tendency is to use a range of AI 
technologies within specific sectors. Cluster analysis illustrates that there are forerunners that 
experiment with all kinds of AI technologies such as IT and the financial sectors. Conversely, sectors 
such as the construction sector are the lowest in terms of adopting a range of different AI technologies, 
possibly because the adoption of these AI technologies is less relevant.  

The analysis also highlights that sectors do not adopt AI for the same purpose when considering which 
technologies are adopted by which sectors. Some sectors are using AI more for its ability to scale the 
understanding of human customers or partners (through natural language processing (NLP), sentiment 
analysis, etc.), while others use it to either take the human factor out of the equation (by automatising 
tasks) or to make their process more efficient. Association analysis illustrates that the industrial sectors 
use AI to optimise and automate processes, whereas service sectors have a more varied approach to 
adopting various AI technologies. The ICT sector combines different sets of AI technologies and seems 
to offer the most use cases for recommendation engines while the financial sector, which is also 
exposed to the risk of wire fraud, seems to utilise AI to automate fraud detection. 

The similarity in the use of different AI technologies across industrial sectors indicates that the use of 
AI seems to be relatively homogeneous in comparison to the service sectors. AI adoption may 
already be exploited broadly among competitors within these industrial sectors.   
 

1.1.4  AI sourcing strategies  

The prospect of AI exploration is closely linked to where enterprises source their AI solutions2. Looking 
at out-sourcing versus in-sourcing of AI solutions the data highlights that the most common sourcing 
strategies in the EU are external; 59% purchase software or ready-to-use systems and 38% hire 
external providers to develop AI applications. Only a minority developed AI fully in house (20%) or 
modified AI software (20% open source and 24% commercial). It is again the larger enterprises that 
have found the capacity to have fully customised sourcing of AI solutions for their business needs (28% 
developed fully in-house solutions in large enterprises compared to 16% of micro enterprises). When 
it comes to in-house solutions, unsurprisingly given their capacity, skills and profile, it is the more 
technical sectors (IT with 36%, other technical and/or scientific sectors with 28%) that are most likely 
to develop AI in-house.  

 

                                                           
2 Enterprises may use more than one sourcing strategy 
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approfondie la dichotomie existant dans les entreprises entre les adeptes et les non-adeptes, et pour 
ventiler davantage les non-adeptes en non-adeptes ayant fait une tentative d'adoption ou non. 
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Table 1: Definition of KPIs to be measured in the survey 
Phase Dimension KPI class KPI 

A
nt

ec
ed

en
ts 

Organisation 

Technological 
base 

Availability of quality data internally: Some algorithms and technologies, such as the neural networks or probabilistic graphical models, 
typically require large amount of data to be trained. This question determines the adequate availability of data inside the enterprise. 

Accessibility of quality external data: As for internal data, some techniques require large amounts of data that can be either found 
publicly or purchased from information provider. The availability and accessibility to those data might be crucial for an enterprise in its 
endeavour to implement an artificial intelligence solution.  

Usage of standards for data exchanges: Data standards and labels are increasingly being promoted through enterprises. While 
correlated to the availability of external data, they capture a different aspect of the transaction, namely the quality of the data. 

Availability of public resources about AI: Besides data, public powers can also provide enterprises with information and other types of 
resources to help them implement AI solutions. While not a barrier per se, it might be a way to speed up adoption of certain strains of AI 
or some application. The question is therefore whether a demand for such resources exists. 

Financial 
resources 

Existence of financial constraints to AI adoption: One of the reasons enterprises might be unwilling or unable to adopt artificial 
intelligence-based solutions might be that they do not manage to have access to financial resources needed to finance such endeavours.  

Environment 
Institutional 
certainty 

Existence of legal/regulatory barriers: Some enterprises might be unwilling to undertake the adoption of a technology as a 
consequence of the lack of existence or failures of a regulatory framework. As such, it is interesting to be able to capture the aggregated 
views of enterprises regarding such a topic.  

Legal/regulatory uncertainty: Connected but not entirely overlapping with the previous point is the uncertainty existing in any system 
of rules. Such uncertainty might lead some enterprises to adopt a wait-and-see attitude towards certain technology, giving a signal to 
the public entities that timing in legislating or improving legislation might be decisive. 

Degree of comfort with potential liabilities: Beside the inherent uncertainty in the legal framework, the building up of potential (legal 
or otherwise) liabilities might be a concern to enterprises that might factor it or not in their perceived benefits/perceived costs 
assessment.  



 

25 

 

Human resources 
Ease of access to AI talents: An often-cited issue in the field of AI is the lack of skilled workforce in the field. The concepts involved in AI 
are advanced and require either formal or informal training. Identifying specific issues on the labour market is an important step to 
promote adoption of technologies by European enterprises. 

A
do

pt
io

n 

Extent of 
adoption 

Awareness 

Current stage of awareness and adoption of each application (cf. taxonomy): Measuring the state of awareness and adoption of each 
application provides insights into the requirements of enterprises across industries and countries to be able to build a multidimensional 
map of AI adoption and be able to discuss synergies between sectors or geographical areas. 

Pilot/ 
experimentation 

Scope of 
adoption 

Which 
applications? 

Sourcing 

Internal 
investment 

Direction of planned investments in AI: This indicator was measured on a qualitative scale, asking about future adjustments to the 
current use of AI. This can be translated into intentions of future financial investment in AI. 

Sourcing strategy 

Sources currently exploited: This KPI refers to the way enterprises carry out their implementation (in-house build, customised (open-
source/commercial) packages, external supplier / integrator, AI as a service (cloud)). There are different impacts, for instance on the 
labour market, depending on whether the enterprise mainly relies on consultants or train their own workforce to implement the 
solutions. The same holds if enterprises use online solution and keep little infrastructure and software in place for their applications. 
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The draft survey instrument underwent in-depth cognitive testing in five languages across five EU 
Member States (Belgium, Spain, Poland, Sweden and Ireland) to ensure its validity. The target 
respondent in each enterprise was broadly defined as an employee who knows about the use of 
technology in the company.  

The resulting data was analysed to provide relevant insights for each KPI studied. The preliminary 
results from this analysis are presented in this Final Report, including summaries of the key findings 
overall, per type of enterprise (adopters, non-adopters and those who plan to adopt AI), per company 
size, sector and region/country.  

The report broadly follows the structure of the survey and is divided into five key chapters, focusing 
on the following topics/KPIs: 

1) The adoption of AI 
2) Sourcing strategies for the adoption of AI 
3) External obstacles to the adoption of AI 
4) Internal obstacles to the adoption of AI 
5) In-depth analysis of the obstacles to AI adoption by technology and by country. 

  



https://ec.europa.eu/eurostat/documents/3859598/5902521/KS-RA-07-015-EN.PDF
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Enterprise


 

28 

 

term Artificial Intelligence is mentioned specifically. As the purpose of the survey is to measure the 
uptake of AI in general, higher non-response from enterprises that are not aware of or do not use AI 
could bias the results. Therefore, the introduction was altered to refer to technology in general.  

2.2.2  Sampling frame  

The overall target responses13 for all 30 countries was set at 9640 enterprises. We drew the gross 
sample14 disproportionally to the universe when it comes to enterprise size, to ensure that enough 
large and medium enterprises are targeted and allow comparisons across enterprise size. The final 
raw sample was drawn at random for each country and per enterprise size (micro, small, medium and 
large) due to the disproportionality stated above. It was released in batches and consisted of three 
batches in total, which were used in a continuous manner (the previous batch had to be exhausted 
before a new sample batch was used). The table below presents the target distributions per country 
and company size. 

Table 2: Target responses per country and company size 

  

                                                           
13 The target responses refer to the number of complete responses the survey aims to achieve, depending on the response 
rates. 
14 The gross sample refers to the total sample drawn from the target universe of enterprises to conduct the survey. The 
gross sample drawn was approximately 20 times larger than the number of target responses.  
 

Country
Large (>250 
employees)

Medium (50-249 
employees)

Small (10-49 
employees)

Micro (5-9 
employees)

Total N per 
country

Austria 23 80 100 130 333
Belgium 22 100 130 140 392
Bulgaria 15 85 145 135 380
Croatia 17 35 70 76 198
Cyprus 1 10 15 15 41
Czechia 32 85 100 100 317
Denmark 30 80 130 140 380
Estonia 3 20 110 114 247
Finland 15 50 160 144 369
France 60 110 200 180 550
Germany 54 160 160 180 554
Greece 12 50 125 126 313
Hungary 20 60 80 100 260
Ireland 20 60 85 90 255
Italy 15 100 230 250 595
Latvia 10 60 80 100 250
Lithuania 5 40 75 75 195
Luxembourg 5 15 45 45 110
Malta 1 5 10 5 21
the Netherlands 100 130 130 140 500
Poland 50 120 125 120 415
Portugal 30 80 125 126 361
Romania 32 100 135 121 388
Slovenia 10 50 85 94 239
Slovakia 5 15 90 100 210
Spain 55 110 130 114 409
Sweden 23 80 150 126 379

Norway 30 100 140 150 420
Iceland 3 10 27 32 72
the UK 125 125 125 112 487
Total 823 2125 3312 3380 9640
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The universe from which the sample was drawn was Orbis15, which is considered the most 
comprehensive source for comparative business statistics in Europe. It relies on official sources that 
are enriched with multiple external data sources and allows matching and use of additional data (e.g. 
enterprise revenue). The database is systematically scanned for duplications based on phone number, 
enterprise name and address and is updated continuously (in real time for some parameters). In some 
target countries with a limited population of enterprises and no access to official business registers 
(Malta and Cyprus), the available sample frame is rather limited. Another limitation of the database is 
reduced coverage of micro and small companies with respect to large enterprises. Despite these 
limitations, Orbis was considered the optimal choice of sampling frame for this study as it allows for a 
consistent sampling approach across all surveyed countries. 

2.2.3  Data collection method 

Computer Assisted Telephone Interviewing (CATI) was used as a data collection methodology in all 
27 EU Member States, Iceland, Norway and the UK. Adopting a CATI methodology for survey 
administration ensured a streamlined sampling approach that delivers robust and representative 
estimates of the overall target universe of enterprises across the 30 countries surveyed. CATI 
interviews were conducted by national interviewers making use of a unified fieldwork system used in 
all countries covered by the survey. This allowed for centralised scripting of the questionnaire, 
fieldwork monitoring, data collection, data checks and data storage.  

Once the questionnaire was finalised, it was scripted in a central data collection system (IBM 
Dimensions). The scripting was done in two steps: master scripting and the translation overlays. After 
the first step, a checking syntax was used to determine whether all filters, randomisations, value range 
restrictions, recodes were scripted correctly, and to verify that all data is captured completely. The 
master script was then tested manually by several experienced script testers capturing different filters 
and randomisations. After the translation overlays, the translated versions of the questionnaire were 
tested manually in a second testing phase. Simultaneously to first scripting phase (master scripting), 
the final version of the questionnaire was translated in the local language(s) of each country. Each 
translated language version of the questionnaire was checked by a separate reviewer.  

Prior to starting the main fieldwork, the field teams were briefed extensively. The local fieldwork 
managers received an oral briefing in English via a conference call from the Ipsos central project team, 
while local teams were provided with a written briefing document including the survey background 
and specifics. The local fieldwork managers briefed the interviewers in detail in each local language, 
stressing on key response maximization and recruitment techniques, as well as the ESOMAR/GDPR 
guidelines. 

2.2.4  Achieved sample  and response rates  

The main fieldwork was conducted between 16 January 2020 and 9 March 2020. In total 9640 
interviews were completed across all 30 countries, with 8661 interviews completed within the EU27. 
In several countries with the lowest population of enterprises, the quota on enterprise size was 
relaxed to allow the total sample size per country to be reached. Response rates16 based on the gross 

                                                           
15 https://www.bvdinfo.com/en-gb/our-products/data/international/orbis 
16 Response rates are computed as the number of enterprises who answered the survey divided by the number of 
contacted enterprises in the gross sample. 

https://www.bvdinfo.com/en-gb/our-products/data/international/orbis


https://ec.europa.eu/eurostat/web/structural-business-statistics
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Looking at awareness by specific AI technology, overall the majority of businesses are aware of AI, 
with minor differences across technologies: ranging between 87% for anomaly detection (fraud 
detection and risk analysis) and 96% for autonomous machines. 

The self-reported awareness varies further across company sizes: between 85% in large enterprises 
with more than 250 employees to 74% in micro-sized enterprises with 5 to 9 employees. The economic 
sectors which report the highest level of awareness about AI are ICT (91%) and education (88%), 
followed by finance and manufacturing (both 81%). Least awareness about AI is observed in the 
agriculture, forestry and fishing, water and electricity supply, and food sectors (all 71%).  

3.2  The adoption  of A rtificial I ntelligence  

Altogether, roughly four in ten EU enterprises (42%) use at least one of the AI based technologies 
asked about.  This includes 17% of enterprises that use one type of AI technology and 25% of 
enterprises that use two or more AI technologies. The use of specific technologies, however, is rather 
dispersed across enterprises where the uptake of any single technology is consistently under 15% of 
all enterprises (See Section 3.2.1).  

When it comes to potential future uptake, slightly less than one in five enterprises (18%) do not use 
AI technology, but plan to do so in the near future (next 2 years), while the remaining 40% do not use 
AI and do not have concrete plans to use it. 

Figure 2: Levels of adoption of AI across all enterprises in the EU27 

 

Base question Q1: What is the current state of adoption in your firm for [AI technologies]?; Base size: EU27, N=8661. (Base 
size represents only EU27 Member States, excluding the UK, Iceland and Norway). 
 

These figures are broadly in line with a recent (2018) global survey of 2135 businesses run by 
McKinsey, which found that 47% of surveyed enterprises had embedded at least one AI application 

58%

75%

82%

60%

Using at least one technology

Using at least two technologies

Not using but planning to use AI

Not using and not planning to use AI

25% 

18% 

40% 

42% 



https://www.mckinsey.com/featured-insights/artificial-intelligence/ai-adoption-advances-but-foundational-barriers-remain
https://www.mckinsey.com/featured-insights/artificial-intelligence/ai-adoption-advances-but-foundational-barriers-remain
https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=59979
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Figure 4: Levels of adoption by specific AI technology across all enterprises in the EU27

 
Base question Q1: What is the current state of adoption in your firm for [AI technologies]?; Base size: EU27, N=8661. (Base 
size represents only EU27 Member States, excluding the UK, Iceland and Norway).  
 

An interesting trend can be observed by comparing current use and plans to use by specific 
technology. For most technologies, a sizeable proportion of enterprises have plans to use specific 
technologies in the next two years compared to current levels of adoption. For example, process or 
equipment optimisation and process automation are currently used by 13% and 12% of all businesses, 
respectively. Strikingly, an additional 11% of businesses plan to start using these technologies in the 
next two years. This trend is observed across all surveyed technologies with plans for future usage 
ranging between 3% and 11%, while current usage ranging between 3% and 13%. As enterprises were 
asked to indicate planned usage for a short period in the future (the next 2 years), these figures 
suggest very good potential for growth across all AI technologies surveyed.  

3.2.2  AI a doption by company size  

AI adoption varies significantly based on company size, with large enterprises being most likely to use 
at least one technological application of AI. Over half (55%) of enterprises with 250 employees or more 
currently use at least one AI technology, compared to slightly less than four in ten (38%) micro-sized 
enterprises with between 5 and 9 employees. This gap across company sizes is in line with the DESI 

AI technologies Currently 
use it

Plan to 
use it

10% 8% Natural language processing

9% 7% Computer vision

13% 7% Anomaly detection

3% 3% Sentiment analysis

10% 10% 
Forecasting, price optimization

and decision-making 

13% 11% Process or equipment optimisation 

7% Recommendation/personalisation engines

12% 11% Process automation

9% 7% Autonomous machines

7% 4% Creative and experimentation activities



https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=59979


https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=59979
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Czechia. Other countries where many enterprises report adopting at least one AI technology are 
Lithuania and Bulgaria (both 54%), and Austria and Luxembourg (both 51%). Other countries in which 
the AI uptake of enterprises is low are Malta (31%) and Slovakia (29%). When looking at EU regions, 
no broader pattern emerges.   

Figure 7: Levels of adoption of AI by country (at least one technology) 

 
Base question: Q1: What is the current state of adoption in your firm for [AI technologies]?; Base:EU27, Norway, Iceland and 
the UK, N=9640. 
 

Focusing on enterprises using two or more AI technologies, similar country-level differences are 
observed: The adoption of two or more AI technologies is highest in Czechia (40% of enterprises in 
this country use at least two AI technologies), followed by Austria (37%) and Lithuania (34%). The 
uptake of two or more AI technologies is particularly low In Malta (2% of enterprises in this country 
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use at least two AI technologies), Ireland (14%), and Cyprus, Estonia and Slovakia (15% in all three 
countries).  

Figure 8: Levels of adoption of AI by country (at least two technologies) 

Base question: Q1: What is the current state of adoption in your firm for [AI technologies]?; Base:EU27, Norway, Iceland and 
the UK, N=9640. 
 

While plans for future AI adoption vary little between enterprises of different sizes, variations are 
higher across countries. The proportion of enterprises that do not use AI, but plan to use AI in the 
future, is highest in Malta (31%) and the Netherlands (27%). In Czechia, on the other hand, just 1% of 
enterprises not using AI planned to use AI in the future. This likely correlates with the fact that AI 
uptake in Czechia is currently already high, while in Malta it is low, as reported above. 
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Figure 9: Plans to adopt AI in the next 2 years by country 

 
Base question Q1: What is the current state of adoption in your firm for [AI technologies]?; Base:EU27, Norway, Iceland and 
the UK, N=9640. 
  



https://en.wikipedia.org/wiki/Principal_component_analysis
https://en.wikipedia.org/wiki/K-means_clustering
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Figure 10. Scatter plot - Principal components extracted 

 

These figures lead to the following interpretation. The first principal component loads positively on 
nearly all technologies. This dimension can be interpreted as a measure of the intensity of AI use 
among dominant AI technologies. Therefore, we can say that the higher the value on this first 
dimension, the more AI tech the industrial sector uses. 

The second component (the one containing most variance and the most relevant way to approach 
differences between industries) is a measure of the applications mix prominently observed in the 
industry. The enterprises located on the upper part of the graph are those that tend to use more 
Natural Language Processing, Recommendation Engines and Sentiment Analysis, which are 
technologies that we associate more with consumer facing services. On the other hand, enterprises 
on the lower part of the graph are those that will tend to use more applications such as Process 
Optimisation or Automation and Autonomous Machines. We associate those technologies with 
manufacturing and operational processes that take place inside businesses. 
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Forecasting 

Process Optimisation 
17.37% 

Forecasting 

Process Automation 
16.43% 

Waste management 
Process Automation 

Process Optimisation 
21.79% 

Transport 
Forecasting 

Process Optimisation 
23.11% 

Information and communication 
technologies 

Anomaly Detection 

NLP 
34.56% 

Forecasting 

Process Automation 
26.65% 

Forecasting 

Process Optimisation 
19.53% 

Anomaly Detection 

Process Optimisation 
18.21% 

Anomaly Detection 

Recommendation Engines 
17.68% 

Forecasting 

Recommendation Engines 
17.41% 

NLP 

Process Optimisation 
17.41% 

Process Optimisation 

Recommendation Engines 
17.15% 
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Figure 13. Sourcing strategies by the intensity of AI adoption  

 
Base question Q2: Artificial intelligence software or systems can be acquired via different sources. Which of the following 
have been used by your firm? Please confirm all that apply.; Base size: EU27, N=3624. 

4.2  AI sourcing strategies by company size, sector a nd region  

A certain preference for developing AI technologies in-house was also visible among large enterprises: 
28% of EU enterprises with more than 250 employees had developed AI technology fully in house, 
compared to 16% of micro-sized enterprises with between 5 and 9 employees that had opted for this 
approach to acquire AI technology. 

Figure 14: Most common AI sourcing strategies by company size (enterprises using at least one AI technology)  

 
Base question Q2: Artificial intelligence software or systems can be acquired via different sources. Which of the following 
have been used by your firm? Please confirm all that apply; Base size: EU27, N=3624 

Some noteworthy differences per sector are also observed. For instance, the proportion of enterprises 
that acquire AI technologies by developing these in-house ranges from 36% of enterprises in the IT 
and 28% in other technical and/or scientific sectors to only 8% of enterprises in the social work sector 

S
ou

rc
in

g 
st

ra
te

gy

33% 25% 

39% 26% 

32% 22% 

32% 26% 

30% 28% 

We developed it fully in-house

We modified open-source software or systems

We hired external providers to develop it

We purchased software or systems ready to use

We modified commercial software or systems

One 
technology

Two 
technologies

Three 
technologies

At least four 
technologies

17% 24% 

15% 20% 

17% 29% 

18% 25% 

17% 25% 

Intensity of AI usage

5 - 9 employees 10 - 49 employees 50 - 249 employees > 250 employees

Sources Micro

16%

23% 

19% 

59% 

35% 

Small Medium Large

29% 22% 28% 

23% 26% 28% 

19% 18% 28% 

57% 60% 58% 

36% 38% 47% 

Developed it fully in-house

Modified commercial software or systems

Modified open-source software or systems

Purchased software or systems ready to use

Hired external providers to develop it
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trend is observed for the need for new laws or regulation, which is perceived more as a major 
challenge to AI adoption in the South (37%) and West (35%) regions, compared to the North (20%) 
and East (26%) regions. Lack of trust amongst citizens is perceived as a major barrier by roughly a third 
of Western (35%) and Southern (34%) European enterprises, compared to only 18% of Northern and 
a quarter of Eastern (25%) European enterprises. Country differences are generally consistent with 
these figures. 
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broadly similar amongst adopters (57%) and non-adopters (57%), again with those who plan to use 
also slightly higher in reporting this as a major barrier (61%).  

In that sense, it is not surprising that the percentage identifying each of the skills needs is highest 
amongst the enterprises that plan to adopt AI. This indicates that a broad range of skills are required 
by non-adopters that plan to adopt AI and it is not a lack of certain skills that explains the difference 
between adopters and those that plan to adopt. Therefore, there is a distinct pattern that adopters 
and non-adopters report almost identical percentages of skills needs across the different categories, 
except for robotics skills, where adopters are less likely to report a need for these skills (28%) in 
comparison to non-adopters (33%) and those that plan to adopt AI (35%).  

Looking at company size, for most skills needs, it is the largest enterprises (250 + employees) that find 
the skills listed as lacking, with the exception of robotics skills. When it comes to sector differences, 
programming skills needs are most pronounced in the financial and insurance sector (59%) and 
manufacturing sector (54%). The manufacturing sector is also likely to report machine learning or 
modelling skills (43%) and robotics skills (39%). understandably 

Figure 27: AI skills needed for AI adoption - by company size 

 
Base question Q4_3: When it comes to lack of skills among existing staff or difficulties in hiring new staff, which of the 
following skills do you believe are most needed? Please select maximum three. Base size: EU27, N=7096. 
 
 
  

5 - 9 employees 10 - 49 employees 50 - 249 employees > 250 employees

AI skills needed Micro Small Medium Large

37% 39% 41% 44% Machine learning or modelling skills

33% 33% 34% 41% Cloud computing skills

42% 41% 45% 49% Big data management skills

51% 52% 53% 56% Programming skills

27% 33% 32% 34% Robotics skills
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The first component leads positively on all the barriers with approximately the same intensity50,51. 
This indicates that this dimension is a measure of the intensity with which businesses encounter 
barriers. A country on the left of the graph will therefore likely encounter or report less barriers 
to its implementation of AI than a country on the right. 

The second component nearly perfectly mimics the manual splitting that was implemented 
during the questionnaire design phase: the positive values are associated with external barriers 
while the negative values are associated with internal values. This means that enterprises from 
countries in the bottom of the charts will likely face mostly internal issues such as access to 
capital and current workforce skill gaps, while enterprises from countries that score higher will 
likely face more external barriers such as the need for a clearer regulatory framework. The 
results of the cluster analysis are presented in the figure below.  

  

                                                           
50 This is indeed correlated with the average prevalence of barriers across enterprises in those countries. 
51 With the exception of the difficulty to hire since the variance on this dimension is a priori lower and contains less 
information. 

Need for private data 0.308 0.139 

Need for public data 0.264 0.096 

Need for external funds 0.279 -0.285 

Ethics concerns 0.293 0.108 

High cost of adoption 0.257 -0.345 

Results interpretation 0.210 -0.195 

Lack of internal skills 0.214 -0.235 

Hiring difficulties 0.115 -0.503 

Lack of internal data 0.212 0.052 

Process adaptation 0.251 -0.295 

IT and infrastructure 0.246 -0.078 
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Figure 28: Cluster analysis of obstacles by country 

 

In this case, it seems that three is an adequate number of clusters. Those are the following: 

1. Orange: Cyprus (and in a lesser measure, Greece is the country that scores the 
highest on the first component, the intensity measure. Apparently, enterprises 
from that country have, on average more difficulty to implement AI than the 
others. Both internal and external issues are pointed (although the internal issues 
seem to be more important). 

2. Black: This cluster contains countries where barriers are on average lower. Along 
with countries one would suspect (UK, Iceland, Norway, Ireland or Estonia), some 
other countries are in this cluster such as Czechia (that scores the lowest on the 
intensity dimension), Romania and Hungary. 

3. Blue: This group is close to average and shows no particular tendency. 

It seems that internal issues are more important in countries where the GDP per capita is lower 
compared to countries with a higher GDP per capita. However, the clustering is understandably 
mostly done along the first component.  
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could be targeted for enterprises that face more challenges when it comes to adoption, such as 
micro and small businesses.  

These findings illustrate insights from the first EU wide business survey deep diving into the 
adoption of specific AI technologies, sourcing strategies and the main barriers to adoption. 
Particularly important to consider are the variations across enterprises of different 
characteristics. This provides an important baseline for future editions of the survey, which 
would also benefit from further nuancing enterprises in order to further disaggregate non-
adopters, identifying those that have considered or made attempts to adopt AI to arrive at a more 
in-depth understanding of the obstacles businesses still face.   







AI adoption by company size

AI skills in demand*

Barriers to AI adoption

49% 44%
56%

78%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

30% 39% 30% 33% 28% 43% 50% 52% 22% 31%

AT EU27 AT EU27 AT EU27 AT EU27 AT EU27

External Barriers Internal Barriers

The cost of adoption AT EU27

42% 52%

Complex algorithms are difficult to understand and trust AT EU27

48% 40%

Lack of skills among existing staff AT EU27

54% 45%

It is difficult to hire new staff with the right skills AT EU27

73% 57%

Lack of internal data AT EU27

21% 20%

The cost of adapting operational processes AT EU27

51% 49%

Insufficient or incompatible IT infrastructure AT EU27

35% 36%

The need for new laws or regulation AT EU27

34% 29%

Strict standards for data exchange (e.g. data protection laws) AT EU27

41% 33%

Reputational risks linked to using artificial intelligence AT EU27

12% 17%

Liability for damage caused by artificial intelligence AT EU27

53% 33%

Lack of access to high quality private data AT EU27

42% 27%

Lack of access to or availability of public data AT EU27

18% 21%

Lack of public or external funding AT EU27

23% 36%

Lack of trust amongst citizens AT EU27

43% 28%

Austria

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption





AI adoption by company size

AI skills in demand*

Barriers to AI adoption

39% 44%
53%

64%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

33% 39% 32% 33% 40% 43% 47% 52% 26% 31%

BE EU27 BE EU27 BE EU27 BE EU27 BE EU27

External Barriers Internal Barriers

The cost of adoption BE EU27

53% 52%

Complex algorithms are difficult to understand and trust BE EU27

35% 40%

Lack of skills among existing staff BE EU27

46% 45%

It is difficult to hire new staff with the right skills BE EU27

52% 57%

Lack of internal data BE EU27

15% 20%

The cost of adapting operational processes BE EU27

46% 49%

Insufficient or incompatible IT infrastructure BE EU27

37% 36%

The need for new laws or regulation BE EU27

29% 29%

Strict standards for data exchange (e.g. data protection laws) BE EU27

33% 33%

Reputational risks linked to using artificial intelligence BE EU27

19% 17%

Liability for damage caused by artificial intelligence BE EU27

38% 33%

Lack of access to high quality private data BE EU27

21% 27%

Lack of access to or availability of public data BE EU27

17% 21%

Lack of public or external funding BE EU27

44% 36%

Lack of trust amongst citizens BE EU27

29% 28%

Belgium

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption





AI adoption by company size

AI skills in demand*

Barriers to AI adoption

59%
47%

58%
44%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

35% 39% 27% 33% 41% 43% 41% 52% 32% 31%

BG EU27 BG EU27 BG EU27 BG EU27 BG EU27

External Barriers Internal Barriers

The cost of adoption BG EU27

64% 52%

Complex algorithms are difficult to understand and trust BG EU27

38% 40%

Lack of skills among existing staff BG EU27

45% 45%

It is difficult to hire new staff with the right skills BG EU27

68% 57%

Lack of internal data BG EU27

18% 20%

The cost of adapting operational processes BG EU27

62% 49%

Insufficient or incompatible IT infrastructure BG EU27

42% 36%

The need for new laws or regulation BG EU27

37% 29%

Strict standards for data exchange (e.g. data protection laws) BG EU27

27% 33%

Reputational risks linked to using artificial intelligence BG EU27

14% 17%

Liability for damage caused by artificial intelligence BG EU27

27% 33%

Lack of access to high quality private data BG EU27

23% 27%

Lack of access to or availability of public data BG EU27

18% 21%

Lack of public or external funding BG EU27

43% 36%

Lack of trust amongst citizens BG EU27

34% 28%

Bulgaria

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption





AI adoption by company size

AI skills in demand*

Barriers to AI adoption

35% 31%

46% 44%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

45% 39% 32% 33% 51% 43% 58% 52% 38% 31%

HR EU27 HR EU27 HR EU27 HR EU27 HR EU27

External Barriers Internal Barriers

The cost of adoption HR EU27

56% 52%

Complex algorithms are difficult to understand and trust HR EU27

51% 40%

Lack of skills among existing staff HR EU27

50% 45%

It is difficult to hire new staff with the right skills HR EU27

71% 57%

Lack of internal data HR EU27

21% 20%

The cost of adapting operational processes HR EU27

48% 49%

Insufficient or incompatible IT infrastructure HR EU27

38% 36%

The need for new laws or regulation HR EU27

47% 29%

Strict standards for data exchange (e.g. data protection laws) HR EU27

31% 33%

Reputational risks linked to using artificial intelligence HR EU27

27% 17%

Liability for damage caused by artificial intelligence HR EU27

48% 33%

Lack of access to high quality private data HR EU27

36% 27%

Lack of access to or availability of public data HR EU27

36% 21%

Lack of public or external funding HR EU27

39% 36%

Lack of trust amongst citizens HR EU27

39% 28%

Croatia

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption





AI adoption by company size

AI skills in demand*

Barriers to AI adoption

49%
58%

69%
84%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

14% 39% 17% 33% 31% 43% 45% 52% 18% 31%

CZ EU27 CZ EU27 CZ EU27 CZ EU27 CZ EU27

External Barriers Internal Barriers

The cost of adoption CZ EU27

40% 52%

Complex algorithms are difficult to understand and trust CZ EU27

34% 40%

Lack of skills among existing staff CZ EU27

18% 45%

It is difficult to hire new staff with the right skills CZ EU27

50% 57%

Lack of internal data CZ EU27

3% 20%

The cost of adapting operational processes CZ EU27

28% 49%

Insufficient or incompatible IT infrastructure CZ EU27

13% 36%

The need for new laws or regulation CZ EU27

9% 29%

Strict standards for data exchange (e.g. data protection laws) CZ EU27

15% 33%

Reputational risks linked to using artificial intelligence CZ EU27

1% 17%

Liability for damage caused by artificial intelligence CZ EU27

17% 33%

Lack of access to high quality private data CZ EU27

3% 27%

Lack of access to or availability of public data CZ EU27

2% 21%

Lack of public or external funding CZ EU27

31% 36%

Lack of trust amongst citizens CZ EU27

3% 28%

Czechia

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption





AI adoption by company size

AI skills in demand*

Barriers to AI adoption

31%
38%

45%

70%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

27% 39% 17% 33% 34% 43% 45% 52% 23% 31%

DK EU27 DK EU27 DK EU27 DK EU27 DK EU27

External Barriers Internal Barriers

The cost of adoption DK EU27

45% 52%

Complex algorithms are difficult to understand and trust DK EU27

34% 40%

Lack of skills among existing staff DK EU27

43% 45%

It is difficult to hire new staff with the right skills DK EU27

38% 57%

Lack of internal data DK EU27

21% 20%

The cost of adapting operational processes DK EU27

34% 49%

Insufficient or incompatible IT infrastructure DK EU27

28% 36%

The need for new laws or regulation DK EU27

22% 29%

Strict standards for data exchange (e.g. data protection laws) DK EU27

34% 33%

Reputational risks linked to using artificial intelligence DK EU27

14% 17%

Liability for damage caused by artificial intelligence DK EU27

27% 33%

Lack of access to high quality private data DK EU27

22% 27%

Lack of access to or availability of public data DK EU27

20% 21%

Lack of public or external funding DK EU27

21% 36%

Lack of trust amongst citizens DK EU27

23% 28%

Denmark

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

EE EU27

Natural language processing 2% 10%

Computer vision 6% 9%

Anomaly detection 6% 13%

Sentiment analysis 2% 3%

Forecasting, price optimisation & decision-making 6% 10%

Process or equipment optimisation 9% 13%

Recommendation or personalisation engines 4% 9%

Process automation 11% 12%

Automonous machines 7% 9%

Creative & experimentation activities 5% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

27%

42%

Estonia

EU27

Estonia

EU27

Estonia

EU27

Estonia

EU27

Estonia

15%

25%

20%

18%

53%

40%

Bottom 3 in EU



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

24% 29% 30%

67%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

43% 39% 33% 33% 50% 43% 63% 52% 41% 31%

EE EU27 EE EU27 EE EU27 EE EU27 EE EU27

External Barriers Internal Barriers

The cost of adoption EE EU27

53% 52%

Complex algorithms are difficult to understand and trust EE EU27

41% 40%

Lack of skills among existing staff EE EU27

51% 45%

It is difficult to hire new staff with the right skills EE EU27

65% 57%

Lack of internal data EE EU27

23% 20%

The cost of adapting operational processes EE EU27

49% 49%

Insufficient or incompatible IT infrastructure EE EU27

39% 36%

The need for new laws or regulation EE EU27

18% 29%

Strict standards for data exchange (e.g. data protection laws) EE EU27

23% 33%

Reputational risks linked to using artificial intelligence EE EU27

11% 17%

Liability for damage caused by artificial intelligence EE EU27

28% 33%

Lack of access to high quality private data EE EU27

23% 27%

Lack of access to or availability of public data EE EU27

12% 21%

Lack of public or external funding EE EU27

31% 36%

Lack of trust amongst citizens EE EU27

18% 28%

Estonia

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

FI EU27

Natural language processing 9% 10%

Computer vision 9% 9%

Anomaly detection 9% 13%

Sentiment analysis 1% 3%

Forecasting, price optimisation & decision-making 7% 10%

Process or equipment optimisation 12% 13%

Recommendation or personalisation engines 9% 9%

Process automation 12% 12%

Automonous machines 8% 9%

Creative & experimentation activities 6% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

36%

42%

Finland

EU27

Finland

EU27

Finland

EU27

Finland

EU27

Finland

20%

25%

16%

18%

48%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

30%
36%

47%
55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

40% 39% 46% 33% 39% 43% 56% 52% 32% 31%

FI EU27 FI EU27 FI EU27 FI EU27 FI EU27

External Barriers Internal Barriers

The cost of adoption FI EU27

48% 52%

Complex algorithms are difficult to understand and trust FI EU27

36% 40%

Lack of skills among existing staff FI EU27

45% 45%

It is difficult to hire new staff with the right skills FI EU27

52% 57%

Lack of internal data FI EU27

30% 20%

The cost of adapting operational processes FI EU27

44% 49%

Insufficient or incompatible IT infrastructure FI EU27

46% 36%

The need for new laws or regulation FI EU27

16% 29%

Strict standards for data exchange (e.g. data protection laws) FI EU27

24% 33%

Reputational risks linked to using artificial intelligence FI EU27

12% 17%

Liability for damage caused by artificial intelligence FI EU27

22% 33%

Lack of access to high quality private data FI EU27

21% 27%

Lack of access to or availability of public data FI EU27

22% 21%

Lack of public or external funding FI EU27

25% 36%

Lack of trust amongst citizens FI EU27

16% 28%

Finland

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

FR EU27

Natural language processing 9% 10%

Computer vision 4% 9%

Anomaly detection 12% 13%

Sentiment analysis 2% 3%

Forecasting, price optimisation & decision-making 12% 10%

Process or equipment optimisation 12% 13%

Recommendation or personalisation engines 9% 9%

Process automation 9% 12%

Automonous machines 8% 9%

Creative & experimentation activities 4% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

36%

42%

France

EU27

France

EU27

France

EU27

France

EU27

France

19%

25%

22%

18%

42%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

28%
35%

49%
40%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

44% 39% 28% 33% 44% 43% 56% 52% 35% 31%

FR EU27 FR EU27 FR EU27 FR EU27 FR EU27

External Barriers Internal Barriers

The cost of adoption FR EU27

56% 52%

Complex algorithms are difficult to understand and trust FR EU27

40% 40%

Lack of skills among existing staff FR EU27

52% 45%

It is difficult to hire new staff with the right skills FR EU27

48% 57%

Lack of internal data FR EU27

35% 20%

The cost of adapting operational processes FR EU27

59% 49%

Insufficient or incompatible IT infrastructure FR EU27

42% 36%

The need for new laws or regulation FR EU27

39% 29%

Strict standards for data exchange (e.g. data protection laws) FR EU27

39% 33%

Reputational risks linked to using artificial intelligence FR EU27

25% 17%

Liability for damage caused by artificial intelligence FR EU27

51% 33%

Lack of access to high quality private data FR EU27

30% 27%

Lack of access to or availability of public data FR EU27

27% 21%

Lack of public or external funding FR EU27

43% 36%

Lack of trust amongst citizens FR EU27

41% 28%

France

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

DE EU27

Natural language processing 19% 10%

Computer vision 7% 9%

Anomaly detection 16% 13%

Sentiment analysis 5% 3%

Forecasting, price optimisation & decision-making 13% 10%

Process or equipment optimisation 11% 13%

Recommendation or personalisation engines 7% 9%

Process automation 16% 12%

Automonous machines 8% 9%

Creative & experimentation activities 9% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

44%

42%

Germany

EU27

Germany

EU27

Germany

EU27

Germany

EU27

Germany

28%

25%

14%

18%

42%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

38% 39%
49%

64%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

35% 39% 36% 33% 33% 43% 43% 52% 23% 31%

DE EU27 DE EU27 DE EU27 DE EU27 DE EU27

External Barriers Internal Barriers

The cost of adoption DE EU27

59% 52%

Complex algorithms are difficult to understand and trust DE EU27

49% 40%

Lack of skills among existing staff DE EU27

53% 45%

It is difficult to hire new staff with the right skills DE EU27

76% 57%

Lack of internal data DE EU27

22% 20%

The cost of adapting operational processes DE EU27

54% 49%

Insufficient or incompatible IT infrastructure DE EU27

47% 36%

The need for new laws or regulation DE EU27

38% 29%

Strict standards for data exchange (e.g. data protection laws) DE EU27

53% 33%

Reputational risks linked to using artificial intelligence DE EU27

28% 17%

Liability for damage caused by artificial intelligence DE EU27

46% 33%

Lack of access to high quality private data DE EU27

31% 27%

Lack of access to or availability of public data DE EU27

30% 21%

Lack of public or external funding DE EU27

34% 36%

Lack of trust amongst citizens DE EU27

40% 28%

Germany

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

EL EU27

Natural language processing 10% 10%

Computer vision 12% 9%

Anomaly detection 12% 13%

Sentiment analysis 3% 3%

Forecasting, price optimisation & decision-making 16% 10%

Process or equipment optimisation 14% 13%

Recommendation or personalisation engines 7% 9%

Process automation 16% 12%

Automonous machines 13% 9%

Creative & experimentation activities 6% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

43%

42%

Greece

EU27

Greece

EU27

Greece

EU27

Greece

EU27

Greece

34%

25%

19%

18%

37%

40%

Top 3 in EU



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

45%
38%

50%
42%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

50% 39% 39% 33% 47% 43% 72% 52% 36% 31%

EL EU27 EL EU27 EL EU27 EL EU27 EL EU27

External Barriers Internal Barriers

The cost of adoption EL EU27

64% 52%

Complex algorithms are difficult to understand and trust EL EU27

43% 40%

Lack of skills among existing staff EL EU27

52% 45%

It is difficult to hire new staff with the right skills EL EU27

55% 57%

Lack of internal data EL EU27

18% 20%

The cost of adapting operational processes EL EU27

65% 49%

Insufficient or incompatible IT infrastructure EL EU27

47% 36%

The need for new laws or regulation EL EU27

34% 29%

Strict standards for data exchange (e.g. data protection laws) EL EU27

42% 33%

Reputational risks linked to using artificial intelligence EL EU27

13% 17%

Liability for damage caused by artificial intelligence EL EU27

30% 33%

Lack of access to high quality private data EL EU27

35% 27%

Lack of access to or availability of public data EL EU27

24% 21%

Lack of public or external funding EL EU27

53% 36%

Lack of trust amongst citizens EL EU27

26% 28%

Greece

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

HU EU27

Natural language processing 6% 10%

Computer vision 3% 9%

Anomaly detection 12% 13%

Sentiment analysis 3% 3%

Forecasting, price optimisation & decision-making 7% 10%

Process or equipment optimisation 4% 13%

Recommendation or personalisation engines 6% 9%

Process automation 8% 12%

Automonous machines 5% 9%

Creative & experimentation activities 8% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

33%

42%

Hungary

EU27

Hungary

EU27

Hungary

EU27

Hungary

EU27

Hungary

17%

25%

25%

18%

42%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

34% 31% 32% 35%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

40% 39% 54% 33% 44% 43% 57% 52% 31% 31%

HU EU27 HU EU27 HU EU27 HU EU27 HU EU27

External Barriers Internal Barriers

The cost of adoption HU EU27

50% 52%

Complex algorithms are difficult to understand and trust HU EU27

29% 40%

Lack of skills among existing staff HU EU27

46% 45%

It is difficult to hire new staff with the right skills HU EU27

66% 57%

Lack of internal data HU EU27

19% 20%

The cost of adapting operational processes HU EU27

51% 49%

Insufficient or incompatible IT infrastructure HU EU27

39% 36%

The need for new laws or regulation HU EU27

22% 29%

Strict standards for data exchange (e.g. data protection laws) HU EU27

22% 33%

Reputational risks linked to using artificial intelligence HU EU27

3% 17%

Liability for damage caused by artificial intelligence HU EU27

18% 33%

Lack of access to high quality private data HU EU27

9% 27%

Lack of access to or availability of public data HU EU27

10% 21%

Lack of public or external funding HU EU27

29% 36%

Lack of trust amongst citizens HU EU27

12% 28%

Hungary

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

IE EU27

Natural language processing 7% 10%

Computer vision 9% 9%

Anomaly detection 12% 13%

Sentiment analysis 2% 3%

Forecasting, price optimisation & decision-making 11% 10%

Process or equipment optimisation 7% 13%

Recommendation or personalisation engines 5% 9%

Process automation 9% 12%

Automonous machines 2% 9%

Creative & experimentation activities 3% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

Bottom 3 in EU

35%

42%

Ireland

EU27

Ireland

EU27

Ireland

EU27

Ireland

EU27

Ireland

14%

25%

13%

18%

52%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

36%
29%

42%
35%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

46% 39% 57% 33% 46% 43% 62% 52% 25% 31%

IE EU27 IE EU27 IE EU27 IE EU27 IE EU27

External Barriers Internal Barriers

The cost of adoption IE EU27

46% 52%

Complex algorithms are difficult to understand and trust IE EU27

42% 40%

Lack of skills among existing staff IE EU27

30% 45%

It is difficult to hire new staff with the right skills IE EU27

54% 57%

Lack of internal data IE EU27

29% 20%

The cost of adapting operational processes IE EU27

50% 49%

Insufficient or incompatible IT infrastructure IE EU27

47% 36%

The need for new laws or regulation IE EU27

28% 29%

Strict standards for data exchange (e.g. data protection laws) IE EU27

30% 33%

Reputational risks linked to using artificial intelligence IE EU27

26% 17%

Liability for damage caused by artificial intelligence IE EU27

30% 33%

Lack of access to high quality private data IE EU27

29% 27%

Lack of access to or availability of public data IE EU27

25% 21%

Lack of public or external funding IE EU27

40% 36%

Lack of trust amongst citizens IE EU27

31% 28%

Ireland

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

IT EU27

Natural language processing 7% 10%

Computer vision 5% 9%

Anomaly detection 13% 13%

Sentiment analysis 2% 3%

Forecasting, price optimisation & decision-making 6% 10%

Process or equipment optimisation 9% 13%

Recommendation or personalisation engines 4% 9%

Process automation 7% 12%

Automonous machines 6% 9%

Creative & experimentation activities 5% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

35%

42%

Italy

EU27

Italy

EU27

Italy

EU27

Italy

EU27

Italy

18%

25%

19%

18%

46%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

28%
39% 44%

20%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

32% 39% 30% 33% 42% 43% 56% 52% 34% 31%

IT EU27 IT EU27 IT EU27 IT EU27 IT EU27

External Barriers Internal Barriers

The cost of adoption IT EU27

62% 52%

Complex algorithms are difficult to understand and trust IT EU27

44% 40%

Lack of skills among existing staff IT EU27

55% 45%

It is difficult to hire new staff with the right skills IT EU27

58% 57%

Lack of internal data IT EU27

27% 20%

The cost of adapting operational processes IT EU27

60% 49%

Insufficient or incompatible IT infrastructure IT EU27

41% 36%

The need for new laws or regulation IT EU27

42% 29%

Strict standards for data exchange (e.g. data protection laws) IT EU27

38% 33%

Reputational risks linked to using artificial intelligence IT EU27

33% 17%

Liability for damage caused by artificial intelligence IT EU27

37% 33%

Lack of access to high quality private data IT EU27

33% 27%

Lack of access to or availability of public data IT EU27

32% 21%

Lack of public or external funding IT EU27

53% 36%

Lack of trust amongst citizens IT EU27

39% 28%

Italy

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

LV EU27

Natural language processing 4% 10%

Computer vision 8% 9%

Anomaly detection 14% 13%

Sentiment analysis 2% 3%

Forecasting, price optimisation & decision-making 10% 10%

Process or equipment optimisation 16% 13%

Recommendation or personalisation engines 7% 9%

Process automation 10% 12%

Automonous machines 7% 9%

Creative & experimentation activities 5% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

40%

42%

Latvia

EU27

Latvia

EU27

Latvia

EU27

Latvia

EU27

Latvia

21%

25%

21%

18%

39%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

35% 40% 43%

60%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

48% 39% 23% 33% 44% 43% 49% 52% 31% 31%

LV EU27 LV EU27 LV EU27 LV EU27 LV EU27

External Barriers Internal Barriers

The cost of adoption LV EU27

42% 52%

Complex algorithms are difficult to understand and trust LV EU27

27% 40%

Lack of skills among existing staff LV EU27

35% 45%

It is difficult to hire new staff with the right skills LV EU27

40% 57%

Lack of internal data LV EU27

9% 20%

The cost of adapting operational processes LV EU27

40% 49%

Insufficient or incompatible IT infrastructure LV EU27

23% 36%

The need for new laws or regulation LV EU27

16% 29%

Strict standards for data exchange (e.g. data protection laws) LV EU27

20% 33%

Reputational risks linked to using artificial intelligence LV EU27

9% 17%

Liability for damage caused by artificial intelligence LV EU27

13% 33%

Lack of access to high quality private data LV EU27

15% 27%

Lack of access to or availability of public data LV EU27

8% 21%

Lack of public or external funding LV EU27

33% 36%

Lack of trust amongst citizens LV EU27

13% 28%

Latvia

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

LT EU27

Natural language processing 14% 10%

Computer vision 13% 9%

Anomaly detection 12% 13%

Sentiment analysis 4% 3%

Forecasting, price optimisation & decision-making 20% 10%

Process or equipment optimisation 15% 13%

Recommendation or personalisation engines 8% 9%

Process automation 13% 12%

Automonous machines 19% 9%

Creative & experimentation activities 17% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

Top 3 in EU

54%

42%

Lithuania

EU27

Lithuania

EU27

Lithuania

EU27

Lithuania

EU27

Lithuania

34%

25%

8%

18%

38%

40%

Bottom 3 in EU



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

42%
56%

69%
60%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

31% 39% 31% 33% 40% 43% 46% 52% 18% 31%

LT EU27 LT EU27 LT EU27 LT EU27 LT EU27

External Barriers Internal Barriers

The cost of adoption LT EU27

41% 52%

Complex algorithms are difficult to understand and trust LT EU27

33% 40%

Lack of skills among existing staff LT EU27

34% 45%

It is difficult to hire new staff with the right skills LT EU27

32% 57%

Lack of internal data LT EU27

19% 20%

The cost of adapting operational processes LT EU27

37% 49%

Insufficient or incompatible IT infrastructure LT EU27

35% 36%

The need for new laws or regulation LT EU27

14% 29%

Strict standards for data exchange (e.g. data protection laws) LT EU27

24% 33%

Reputational risks linked to using artificial intelligence LT EU27

18% 17%

Liability for damage caused by artificial intelligence LT EU27

27% 33%

Lack of access to high quality private data LT EU27

20% 27%

Lack of access to or availability of public data LT EU27

19% 21%

Lack of public or external funding LT EU27

20% 36%

Lack of trust amongst citizens LT EU27

17% 28%

Lithuania

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

LU EU27

Natural language processing 14% 10%

Computer vision 14% 9%

Anomaly detection 30% 13%

Sentiment analysis 3% 3%

Forecasting, price optimisation & decision-making 9% 10%

Process or equipment optimisation 18% 13%

Recommendation or personalisation engines 13% 9%

Process automation 19% 12%

Automonous machines 11% 9%

Creative & experimentation activities 4% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

51%

42%

Luxembourg

EU27

Luxembourg

EU27

Luxembourg

EU27

Luxembourg

EU27

Luxembourg

32%

25%

12%

18%

37%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

51% 48% 44%

100%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

47% 39% 37% 33% 43% 43% 50% 52% 21% 31%

LU EU27 LU EU27 LU EU27 LU EU27 LU EU27

External Barriers Internal Barriers

The cost of adoption LU EU27

48% 52%

Complex algorithms are difficult to understand and trust LU EU27

32% 40%

Lack of skills among existing staff LU EU27

41% 45%

It is difficult to hire new staff with the right skills LU EU27

44% 57%

Lack of internal data LU EU27

29% 20%

The cost of adapting operational processes LU EU27

45% 49%

Insufficient or incompatible IT infrastructure LU EU27

38% 36%

The need for new laws or regulation LU EU27

40% 29%

Strict standards for data exchange (e.g. data protection laws) LU EU27

50% 33%

Reputational risks linked to using artificial intelligence LU EU27

23% 17%

Liability for damage caused by artificial intelligence LU EU27

33% 33%

Lack of access to high quality private data LU EU27

23% 27%

Lack of access to or availability of public data LU EU27

21% 21%

Lack of public or external funding LU EU27

25% 36%

Lack of trust amongst citizens LU EU27

26% 28%

Luxembourg

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

NL EU27

Natural language processing 10% 10%

Computer vision 8% 9%

Anomaly detection 9% 13%

Sentiment analysis 2% 3%

Forecasting, price optimisation & decision-making 13% 10%

Process or equipment optimisation 13% 13%

Recommendation or personalisation engines 11% 9%

Process automation 14% 12%

Automonous machines 7% 9%

Creative & experimentation activities 6% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

Top 3 in EU

40%

42%

Netherlands

EU27

Netherlands

EU27

Netherlands

EU27

Netherlands

EU27

Netherlands

24%

25%

27%

18%

32%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

39%
32%

45% 46%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

36% 39% 45% 33% 45% 43% 53% 52% 34% 31%

NL EU27 NL EU27 NL EU27 NL EU27 NL EU27

External Barriers Internal Barriers

The cost of adoption NL EU27

40% 52%

Complex algorithms are difficult to understand and trust NL EU27

37% 40%

Lack of skills among existing staff NL EU27

36% 45%

It is difficult to hire new staff with the right skills NL EU27

42% 57%

Lack of internal data NL EU27

10% 20%

The cost of adapting operational processes NL EU27

33% 49%

Insufficient or incompatible IT infrastructure NL EU27

27% 36%

The need for new laws or regulation NL EU27

31% 29%

Strict standards for data exchange (e.g. data protection laws) NL EU27

41% 33%

Reputational risks linked to using artificial intelligence NL EU27

12% 17%

Liability for damage caused by artificial intelligence NL EU27

37% 33%

Lack of access to high quality private data NL EU27

30% 27%

Lack of access to or availability of public data NL EU27

18% 21%

Lack of public or external funding NL EU27

20% 36%

Lack of trust amongst citizens NL EU27

24% 28%

Netherlands

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

PL EU27

Natural language processing 7% 10%

Computer vision 7% 9%

Anomaly detection 12% 13%

Sentiment analysis 1% 3%

Forecasting, price optimisation & decision-making 7% 10%

Process or equipment optimisation 13% 13%

Recommendation or personalisation engines 5% 9%

Process automation 7% 12%

Automonous machines 7% 9%

Creative & experimentation activities 6% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

34%

42%

Poland

EU27

Poland

EU27

Poland

EU27

Poland

EU27

Poland

18%

25%

22%

18%

44%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

38%

18%

37%

56%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

47% 39% 39% 33% 64% 43% 56% 52% 36% 31%

PL EU27 PL EU27 PL EU27 PL EU27 PL EU27

External Barriers Internal Barriers

The cost of adoption PL EU27

71% 52%

Complex algorithms are difficult to understand and trust PL EU27

29% 40%

Lack of skills among existing staff PL EU27

53% 45%

It is difficult to hire new staff with the right skills PL EU27

69% 57%

Lack of internal data PL EU27

19% 20%

The cost of adapting operational processes PL EU27

66% 49%

Insufficient or incompatible IT infrastructure PL EU27

39% 36%

The need for new laws or regulation PL EU27

26% 29%

Strict standards for data exchange (e.g. data protection laws) PL EU27

43% 33%

Reputational risks linked to using artificial intelligence PL EU27

13% 17%

Liability for damage caused by artificial intelligence PL EU27

36% 33%

Lack of access to high quality private data PL EU27

30% 27%

Lack of access to or availability of public data PL EU27

20% 21%

Lack of public or external funding PL EU27

45% 36%

Lack of trust amongst citizens PL EU27

37% 28%

Poland

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

PT EU27

Natural language processing 11% 10%

Computer vision 11% 9%

Anomaly detection 22% 13%

Sentiment analysis 3% 3%

Forecasting, price optimisation & decision-making 11% 10%

Process or equipment optimisation 17% 13%

Recommendation or personalisation engines 12% 9%

Process automation 11% 12%

Automonous machines 17% 9%

Creative & experimentation activities 10% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

48%

42%

Portugal

EU27

Portugal

EU27

Portugal

EU27

Portugal

EU27

Portugal

31%

25%

9%

18%

44%

40%

Bottom 3 in EU



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

43% 39%

59%

72%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

30% 39% 33% 33% 28% 43% 38% 52% 27% 31%

PT EU27 PT EU27 PT EU27 PT EU27 PT EU27

External Barriers Internal Barriers

The cost of adoption PT EU27

49% 52%

Complex algorithms are difficult to understand and trust PT EU27

50% 40%

Lack of skills among existing staff PT EU27

40% 45%

It is difficult to hire new staff with the right skills PT EU27

62% 57%

Lack of internal data PT EU27

31% 20%

The cost of adapting operational processes PT EU27

51% 49%

Insufficient or incompatible IT infrastructure PT EU27

41% 36%

The need for new laws or regulation PT EU27

38% 29%

Strict standards for data exchange (e.g. data protection laws) PT EU27

41% 33%

Reputational risks linked to using artificial intelligence PT EU27

35% 17%

Liability for damage caused by artificial intelligence PT EU27

44% 33%

Lack of access to high quality private data PT EU27

35% 27%

Lack of access to or availability of public data PT EU27

40% 21%

Lack of public or external funding PT EU27

52% 36%

Lack of trust amongst citizens PT EU27

44% 28%

Portugal

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

RO EU27

Natural language processing 11% 10%

Computer vision 10% 9%

Anomaly detection 11% 13%

Sentiment analysis 2% 3%

Forecasting, price optimisation & decision-making 13% 10%

Process or equipment optimisation 18% 13%

Recommendation or personalisation engines 15% 9%

Process automation 19% 12%

Automonous machines 15% 9%

Creative & experimentation activities 3% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

Top 3 in EU

48%

42%

Romania

EU27

Romania

EU27

Romania

EU27

Romania

EU27

Romania

31%

25%

26%

18%

26%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

50% 50% 46% 44%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

53% 39% 29% 33% 58% 43% 46% 52% 31% 31%

RO EU27 RO EU27 RO EU27 RO EU27 RO EU27

External Barriers Internal Barriers

The cost of adoption RO EU27

42% 52%

Complex algorithms are difficult to understand and trust RO EU27

33% 40%

Lack of skills among existing staff RO EU27

32% 45%

It is difficult to hire new staff with the right skills RO EU27

63% 57%

Lack of internal data RO EU27

12% 20%

The cost of adapting operational processes RO EU27

34% 49%

Insufficient or incompatible IT infrastructure RO EU27

19% 36%

The need for new laws or regulation RO EU27

23% 29%

Strict standards for data exchange (e.g. data protection laws) RO EU27

23% 33%

Reputational risks linked to using artificial intelligence RO EU27

9% 17%

Liability for damage caused by artificial intelligence RO EU27

10% 33%

Lack of access to high quality private data RO EU27

27% 27%

Lack of access to or availability of public data RO EU27

24% 21%

Lack of public or external funding RO EU27

32% 36%

Lack of trust amongst citizens RO EU27

29% 28%

Romania

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

SK EU27

Natural language processing 5% 10%

Computer vision 9% 9%

Anomaly detection 4% 13%

Sentiment analysis 0% 3%

Forecasting, price optimisation & decision-making 4% 10%

Process or equipment optimisation 8% 13%

Recommendation or personalisation engines 2% 9%

Process automation 8% 12%

Automonous machines 9% 9%

Creative & experimentation activities 7% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

29%

42%

Slovakia

EU27

Slovakia

EU27

Slovakia

EU27

Slovakia

EU27

Slovakia

15%

25%

16%

18%

55%

40%

Bottom 3 in EU



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

22% 27%

47%
40%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

43% 39% 26% 33% 39% 43% 53% 52% 29% 31%

SK EU27 SK EU27 SK EU27 SK EU27 SK EU27

External Barriers Internal Barriers

The cost of adoption SK EU27

39% 52%

Complex algorithms are difficult to understand and trust SK EU27

47% 40%

Lack of skills among existing staff SK EU27

40% 45%

It is difficult to hire new staff with the right skills SK EU27

68% 57%

Lack of internal data SK EU27

11% 20%

The cost of adapting operational processes SK EU27

34% 49%

Insufficient or incompatible IT infrastructure SK EU27

32% 36%

The need for new laws or regulation SK EU27

16% 29%

Strict standards for data exchange (e.g. data protection laws) SK EU27

27% 33%

Reputational risks linked to using artificial intelligence SK EU27

16% 17%

Liability for damage caused by artificial intelligence SK EU27

35% 33%

Lack of access to high quality private data SK EU27

15% 27%

Lack of access to or availability of public data SK EU27

15% 21%

Lack of public or external funding SK EU27

36% 36%

Lack of trust amongst citizens SK EU27

20% 28%

Slovakia

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

SI EU27

Natural language processing 16% 10%

Computer vision 16% 9%

Anomaly detection 21% 13%

Sentiment analysis 8% 3%

Forecasting, price optimisation & decision-making 15% 10%

Process or equipment optimisation 21% 13%

Recommendation or personalisation engines 16% 9%

Process automation 18% 12%

Automonous machines 15% 9%

Creative & experimentation activities 10% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

46%

42%

Slovenia

EU27

Slovenia

EU27

Slovenia

EU27

Slovenia

EU27

Slovenia

33%

25%

21%

18%

32%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

42%
49% 53%

60%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

40% 39% 40% 33% 52% 43% 60% 52% 30% 31%

SI EU27 SI EU27 SI EU27 SI EU27 SI EU27

External Barriers Internal Barriers

The cost of adoption SI EU27

63% 52%

Complex algorithms are difficult to understand and trust SI EU27

34% 40%

Lack of skills among existing staff SI EU27

50% 45%

It is difficult to hire new staff with the right skills SI EU27

68% 57%

Lack of internal data SI EU27

18% 20%

The cost of adapting operational processes SI EU27

55% 49%

Insufficient or incompatible IT infrastructure SI EU27

32% 36%

The need for new laws or regulation SI EU27

26% 29%

Strict standards for data exchange (e.g. data protection laws) SI EU27

23% 33%

Reputational risks linked to using artificial intelligence SI EU27

10% 17%

Liability for damage caused by artificial intelligence SI EU27

24% 33%

Lack of access to high quality private data SI EU27

26% 27%

Lack of access to or availability of public data SI EU27

20% 21%

Lack of public or external funding SI EU27

34% 36%

Lack of trust amongst citizens SI EU27

31% 28%

Slovenia

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

ES EU27

Natural language processing 8% 10%

Computer vision 15% 9%

Anomaly detection 11% 13%

Sentiment analysis 3% 3%

Forecasting, price optimisation & decision-making 6% 10%

Process or equipment optimisation 8% 13%

Recommendation or personalisation engines 8% 9%

Process automation 11% 12%

Automonous machines 10% 9%

Creative & experimentation activities 6% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

40%

42%

Spain

EU27

Spain

EU27

Spain

EU27

Spain

EU27

Spain

22%

25%

10%

18%

51%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

31% 28%

57%
50%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

46% 39% 33% 33% 49% 43% 60% 52% 50% 31%

ES EU27 ES EU27 ES EU27 ES EU27 ES EU27

External Barriers Internal Barriers

The cost of adoption ES EU27

66% 52%

Complex algorithms are difficult to understand and trust ES EU27

44% 40%

Lack of skills among existing staff ES EU27

43% 45%

It is difficult to hire new staff with the right skills ES EU27

56% 57%

Lack of internal data ES EU27

27% 20%

The cost of adapting operational processes ES EU27

60% 49%

Insufficient or incompatible IT infrastructure ES EU27

41% 36%

The need for new laws or regulation ES EU27

35% 29%

Strict standards for data exchange (e.g. data protection laws) ES EU27

27% 33%

Reputational risks linked to using artificial intelligence ES EU27

17% 17%

Liability for damage caused by artificial intelligence ES EU27

30% 33%

Lack of access to high quality private data ES EU27

45% 27%

Lack of access to or availability of public data ES EU27

22% 21%

Lack of public or external funding ES EU27

44% 36%

Lack of trust amongst citizens ES EU27

29% 28%

Spain

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

SE EU27

Natural language processing 15% 10%

Computer vision 16% 9%

Anomaly detection 12% 13%

Sentiment analysis 6% 3%

Forecasting, price optimisation & decision-making 13% 10%

Process or equipment optimisation 15% 13%

Recommendation or personalisation engines 13% 9%

Process automation 12% 12%

Automonous machines 9% 9%

Creative & experimentation activities 6% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

50%

42%

Sweden

EU27

Sweden

EU27

Sweden

EU27

Sweden

EU27

Sweden

30%

25%

18%

18%

32%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

43%
49%

55%

83%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

47% 39% 29% 33% 41% 43% 45% 52% 31% 31%

SE EU27 SE EU27 SE EU27 SE EU27 SE EU27

External Barriers Internal Barriers

The cost of adoption SE EU27

46% 52%

Complex algorithms are difficult to understand and trust SE EU27

46% 40%

Lack of skills among existing staff SE EU27

49% 45%

It is difficult to hire new staff with the right skills SE EU27

50% 57%

Lack of internal data SE EU27

18% 20%

The cost of adapting operational processes SE EU27

47% 49%

Insufficient or incompatible IT infrastructure SE EU27

26% 36%

The need for new laws or regulation SE EU27

27% 29%

Strict standards for data exchange (e.g. data protection laws) SE EU27

31% 33%

Reputational risks linked to using artificial intelligence SE EU27

26% 17%

Liability for damage caused by artificial intelligence SE EU27

26% 33%

Lack of access to high quality private data SE EU27

23% 27%

Lack of access to or availability of public data SE EU27

17% 21%

Lack of public or external funding SE EU27

30% 36%

Lack of trust amongst citizens SE EU27

18% 28%

Sweden

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

UK EU27

Natural language processing 10% 10%

Computer vision 6% 9%

Anomaly detection 14% 13%

Sentiment analysis 2% 3%

Forecasting, price optimisation & decision-making 7% 10%

Process or equipment optimisation 6% 13%

Recommendation or personalisation engines 9% 9%

Process automation 7% 12%

Automonous machines 6% 9%

Creative & experimentation activities 7% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

34%

42%

the UK

EU27

the UK

EU27

the UK

EU27

the UK

EU27

the UK

16%

25%

20%

18%

46%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

38%
26%

33%
41%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

40% 39% 39% 33% 42% 43% 50% 52% 18% 31%

UK EU27 UK EU27 UK EU27 UK EU27 UK EU27

External Barriers Internal Barriers

The cost of adoption UK EU27

46% 52%

Complex algorithms are difficult to understand and trust UK EU27

31% 40%

Lack of skills among existing staff UK EU27

28% 45%

It is difficult to hire new staff with the right skills UK EU27

37% 57%

Lack of internal data UK EU27

16% 20%

The cost of adapting operational processes UK EU27

42% 49%

Insufficient or incompatible IT infrastructure UK EU27

34% 36%

The need for new laws or regulation UK EU27

17% 29%

Strict standards for data exchange (e.g. data protection laws) UK EU27

31% 33%

Reputational risks linked to using artificial intelligence UK EU27

27% 17%

Liability for damage caused by artificial intelligence UK EU27

30% 33%

Lack of access to high quality private data UK EU27

17% 27%

Lack of access to or availability of public data UK EU27

13% 21%

Lack of public or external funding UK EU27

24% 36%

Lack of trust amongst citizens UK EU27

19% 28%

the UK

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

IS EU27

Natural language processing 7% 10%

Computer vision 10% 9%

Anomaly detection 8% 13%

Sentiment analysis 3% 3%

Forecasting, price optimisation & decision-making 11% 10%

Process or equipment optimisation 8% 13%

Recommendation or personalisation engines 8% 9%

Process automation 4% 12%

Automonous machines 11% 9%

Creative & experimentation activities 4% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

37%

42%

Iceland

EU27

Iceland

EU27

Iceland

EU27

Iceland

EU27

Iceland

19%

25%

17%

18%

46%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

36% 35% 40%

67%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

38% 39% 29% 33% 43% 43% 63% 52% 45% 31%

IS EU27 IS EU27 IS EU27 IS EU27 IS EU27

External Barriers Internal Barriers

The cost of adoption IS EU27

76% 52%

Complex algorithms are difficult to understand and trust IS EU27

27% 40%

Lack of skills among existing staff IS EU27

42% 45%

It is difficult to hire new staff with the right skills IS EU27

45% 57%

Lack of internal data IS EU27

21% 20%

The cost of adapting operational processes IS EU27

55% 49%

Insufficient or incompatible IT infrastructure IS EU27

15% 36%

The need for new laws or regulation IS EU27

36% 29%

Strict standards for data exchange (e.g. data protection laws) IS EU27

22% 33%

Reputational risks linked to using artificial intelligence IS EU27

15% 17%

Liability for damage caused by artificial intelligence IS EU27

17% 33%

Lack of access to high quality private data IS EU27

14% 27%

Lack of access to or availability of public data IS EU27

26% 21%

Lack of public or external funding IS EU27

42% 36%

Lack of trust amongst citizens IS EU27

15% 28%

Iceland

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption



STATE OF PLAY
ARTIFICIAL INTELLIGENCE (AI)

AI adoption by enterprises

Adoption per AI technology

% using at least  
one AI technology

% using at least  
two AI technologies

% planning to use  
AI in the next 2 years

% not using AI at all and  
not planning to use

NO EU27

Natural language processing 10% 10%

Computer vision 9% 9%

Anomaly detection 16% 13%

Sentiment analysis 3% 3%

Forecasting, price optimisation & decision-making 13% 10%

Process or equipment optimisation 16% 13%

Recommendation or personalisation engines 12% 9%

Process automation 9% 12%

Automonous machines 6% 9%

Creative & experimentation activities 8% 7%

A top 3/bottom 3 in the EU label is present only if the level of �W�K�H���V�S�H�F�L�¿�F��indicator is within the 3 highest or lowest in the EU27.

46%

42%

Norway

EU27

Norway

EU27

Norway

EU27

Norway

EU27

Norway

27%

25%

16%

18%

38%

40%



AI adoption by company size

AI skills in demand*

Barriers to AI adoption

45% 41%
47%

67%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

Machine learning
or modelling skills

Cloud computing 
Skills

Big data 
management skills

Programming 
skills

Robotic 
Skills

31% 39% 32% 33% 33% 43% 38% 52% 16% 31%

NO EU27 NO EU27 NO EU27 NO EU27 NO EU27

External Barriers Internal Barriers

The cost of adoption NO EU27

46% 52%

Complex algorithms are difficult to understand and trust NO EU27

30% 40%

Lack of skills among existing staff NO EU27

35% 45%

It is difficult to hire new staff with the right skills NO EU27

37% 57%

Lack of internal data NO EU27

17% 20%

The cost of adapting operational processes NO EU27

39% 49%

Insufficient or incompatible IT infrastructure NO EU27

32% 36%

The need for new laws or regulation NO EU27

20% 29%

Strict standards for data exchange (e.g. data protection laws) NO EU27

17% 33%

Reputational risks linked to using artificial intelligence NO EU27

15% 17%

Liability for damage caused by artificial intelligence NO EU27

17% 33%

Lack of access to high quality private data NO EU27

17% 27%

Lack of access to or availability of public data NO EU27

10% 21%

Lack of public or external funding NO EU27

15% 36%

Lack of trust amongst citizens NO EU27

13% 28%

Norway

38% 39%
49% 55%

Micro (5-9) Small (10-49) Medium (50-249) Large (250+ )

EU27

*Sample: enterprises facing lack of skills as a barrier to AI adoption
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9.2  Annex B  �± Final Questionnaire  

I. INTRODUCTION AND SCREENER 
 

Base: all respondents  

Intro1. Goo�G�� �>�P�R�U�Q�L�Q�J���D�I�W�H�U�Q�R�R�Q���H�Y�H�Q�L�Q�J�@���� �0�\�� �Q�D�P�H�� �L�V�� �>�Q�D�P�H�@�� �D�Q�G�� �,�·�P�� �F�D�O�O�L�Q�J�� �R�Q�� �E�H�K�D�O�I�� �R�I��

Ipsos, a research company.  

We are conducting a survey across Europe on behalf of the European Commission, to gain 

better insight into the adoption of artificial intelligence technology in firms. We are looking for 

someone who knows about the use of technology in your firm.  

[Interviewer instruction: �,�)�� �1�(�(�'�(�'�� �&�/�$�5�,�)�<�� �´�:�H�� �D�U�H�� �O�R�R�N�L�Q�J�� �I�R�U�� �V�R�P�H�R�Q�H�� �Z�K�R�� �N�Q�R�Z�V�� �K�R�Z��

�W�H�F�K�Q�R�O�R�J�\���L�V���X�V�H�G���L�Q���\�R�X�U���E�X�V�L�Q�H�V�V���µ] 

Base: all respondents  

SCR1. [S] 

Would you be willing to answer a few questions about this topic? The survey will take only 8 

minutes of your time and the results will be used to inform future policy developments in 

Europe on this topic. 

1. Yes, I will participate  

2. Yes, but another time [Interviewer instruction: MAKE APPOINTMENT] 

3. I am not familiar with the use of technology but can provide you the details of a 

colleague who is [O] [Interviewer instruction: NOTE DOWN CONTACT AND MAKE 

APPOINTMENT] 

4. I am not willing to participate or provide you with additional information  

 

SCRIPTER: IF SCR1=4: SCREENOUT 

Scripter: show Intro2 and SCR2 on the same page 

Base: IF SCR1=3 = REFERRAL 

Intro2.  

�*�R�R�G���>�P�R�U�Q�L�Q�J���D�I�W�H�U�Q�R�R�Q���H�Y�H�Q�L�Q�J�@�����0�\���Q�D�P�H���L�V���>�Q�D�P�H�@���D�Q�G���,�·�P���F�D�O�O�L�Q�J���R�Q���E�H�K�D�O�I���R�I���,�S�V�R�V�����D��

research company.  

We are conducting a survey across Europe on behalf of the European Commission, to gain 

better insight into the adoption of artificial intelligence technology in firms. We are looking for 
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someone who is familiar with technology in your firm. A colleague of yours provided us with 

your contact details. [Interviewer instruction: �,�)���1�(�(�'�(�'���&�/�$�5�,�)�<���´�:�H���D�U�H���O�R�R�N�L�Q�J���I�R�U���V�R�P�H�R�Q�H��

who is technology-�R�U�L�H�Q�W�H�G���D�Q�G���R�U���N�Q�R�Z�V���K�R�Z���W�H�F�K�Q�R�O�R�J�\���L�V���X�V�H�G���L�Q���\�R�X�U���E�X�V�L�Q�H�V�V���µ] 

Base: IF SCR1=3 = REFERRAL 

SCR2. [S] 

Would you be willing to answer a few questions about this topic? The survey will take only 8 

minutes of your time and the results will be used to inform future policy developments in 

Europe on this topic. 

1. Yes, I will participate  

2. Yes, but another time [Interviewer instruction: MAKE APPOINTMENT] 

3. I am not familiar with the use of technology but can provide you the details of a 

colleague who is [O] [Interviewer instruction: NOTE DOWN CONTACT AND END SURVEY] 

4. I am not willing to participate or provide you with additional information  

 

SCRIPTER: IF SCR2=3 or 4: SCREENOUT 

 

Base: all respondents  

Intro3. [S] 

Participation is voluntary, and you can change your mind at any time. The survey will be carried 

out under all the confidentiality and data protection rules. All data we gather will be completely 

anonymised. 

Are you happy to proceed with the interview? 

1. Yes 

2. No 

Interviewer instruction: READ IF NEEDED: If you would like to read the Privacy Notice 

beforehand, you can access it online at 

https://survey.ipsos.be/privacynoticeArtificalIntelligence.pdf 

SCRIPTER: IF Intro3=2: SCREENOUT 

Base: all respondents  

SCR3. [S] 

How many people does your company employ in total, including yourself?  

https://survey.ipsos.be/privacynoticeArtificalIntelligence.pdf
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Interviewer instruction: READ IF NECESSARY: Please include freelancers working regularly for 

your company. Full-time and part-time employees should each count as one employee. 

0. 1-4 

1. Between 5-9 employees 

2. Between 10-49 employees 

3. Between 50-249 employees  

4. More 250 employees 

SCRIPTER: IF SCR3=0: SCREENOUT 

 

Base: all respondents  

SCR4. [S] 

What would you say is the main sector in which your company operates? 

1. Agriculture, forestry and/or fishing 

2. Manufacturing  

3. Construction 

4. Oil and gas 

5. Waste management 

6. Water & electricity supply 

7. Trade, retail 

8. Transport 

9. Food  

10. Accommodation 

11. Recreation activities 

12. IT 

13. Finance, insurance 

14. Real estate,  

15. Other technical and/or scientific sectors 

16. Education 

17. Human health 

18. Social work 

99.  Other [Interviewer: Do not read] 

Scripter: if SCR4=99: SCREENOUT 
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II. MAIN QUESTIONNAIRE 
Base: all respondents  

Q0. [S] 

In general, would you say that you know what artificial intelligence is?  

1. Yes, I do. 

2. I am not sure.  

3. �1�R�����,���G�R�Q�·�W.  

 

Interviewer instruction: �,�I���U�H�V�S�R�Q�G�H�Q�W���D�Q�V�Z�H�U�V���´�<�H�V�µ���E�X�W���V�H�H�P�V���X�Q�V�X�U�H���R�U���D�V�N�V���I�X�U�W�K�H�U���Z�K�D�W���L�V��

mean�W���E�\���$�,���R�U���L�I���W�K�H�\���D�Q�V�Z�H�U���´�1�R�W���V�X�U�H�µ���R�U���´�1�R�����,���G�R�Q�·�W�µ�����U�H�D�G���W�K�H���I�R�O�O�R�Z�L�Q�J�� 

�Ártificial Intelligence is not easy to define but let me try: It is technology that tries to automate 

one or more (human) cognitive functions or processes. It provides predictions, recommendations 

or decisions to achieve specific objectives. It does so by continuously learning about its 

environment or results from its actions. This survey will ask about the adoption of such 

technology in your company by providing clear examples of its applications. You do not need to 

be familiar with artificial intelligence to answer the questions.�µ 

Base: all respondents  

Q1. [SGRID] 

I will now name technological applications that are directly dependent on artificial intelligence. 

To the best of your knowledge, what is the current state of adoption in your firm for each of 

these applications? 

Interviewer instruction: Read answer options once before reading the questions items. Make 

sure the respondent understands them and only repeat them if asked. 

Rows (randomize items): 

1. Speech recognition, machine translation or chatbots, also known as natural language 

processing. Please exclude grammar or spell checkers.  

2. Visual diagnostics, face or image recognition, also known as computer vision 

3. Fraud detection or risk analysis, also known as anomaly detection  

4. Analysis of emotions or behaviours, also known as sentiment analysis 

5. Forecasting, price optimisation and decision-making using machine learning 

algorithms. Please exclude the use of classical statistical techniques.  
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6. Process or equipment optimisation using artificial intelligence. Please exclude 

optimisation via Programmable Logic Controllers.  

7. Recommendation & personalisation engines using artificial intelligence to produce 

customised recommendations, via matching algorithms or information retrieval. Please 

exclude classical CRM systems or automated email campaigns. [Interviewer instruction: If 

asked, CRM refers to customer relationship management systems] 

8. Process automation using artificial intelligence, including warehouse automation or 

robotics process automation (RPA). 

9. Autonomous machines, such as smart and autonomous robots or vehicles 

10. Creative and experimentation activities, such as virtual prototyping, data generation, 

artificial music or painting 

 

Columns:  

0. I am not aware of it  

1. We do not use it or have plans to use it  

2. We currently use it 

3. We have plans to start using it in the next 2 years 

99.  �'�R�Q�·�W���N�Q�R�Z��[Interviewer: Do not read] 

SCRIPTER: IF Q1=0 or 99 on all items: SCREENOUT 

 

Base: if any row in Q1=2  

Q2. [M] (randomize) 

Artificial intelligence software or systems can be acquired via different sources. Which of the 

following have been used by your firm? Please confirm all that apply.  

1. We developed it fully in-house 

2. We modified commercial software or systems 

3. We modified open-source software or systems 

4. We purchased software or systems ready to use  

5. We hired external providers to develop it  

6. None of the above [S] (fixed)  

99 �'�R�Q�·�W���N�Q�R�Z��[Interviewer: Do not read] [S] (fixed) 

 

Base: if any row in Q1=2  
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Q3_1. [SGRID] 

I will name potential EXTERNAL obstacles to the use of artificial intelligence. 

Please indicate all that your company has experienced as a challenge or a barrier. 

 

Rows (randomize items): 

1. The need for new laws or regulation 

2. Strict standards for data exchange (e.g. data protection laws) 

3. Reputational risks linked to using artificial intelligence 

4. Liability for damage caused by artificial intelligence 

5. Lack of access to high quality private data  

6. Lack of access to or availability of public data 

7. Lack of public or external funding 

8. Lack of trust amongst citizens 

 

Columns:  

1. Not a challenge or barrier  

2. A minor challenge or barrier 

3. A major challenge or barrier 

4. Does not apply to my firm  

99.  �'�R�Q�·�W���N�Q�R�Z��[Interviewer: Do not read] 

 

�%�D�V�H�����L�I���D�O�O���U�R�Z�V���L�Q���4���•�������$�1�' ANY ROW IN Q1 = 1 OR 3 

Q3_2. [SGRID] 

I will name potential EXTERNAL obstacles to the use of artificial intelligence.  

Please indicate all that you see as a challenge or a barrier for your company.  

 

Rows (randomize items): 

1. The need for new laws or regulation 

2. Strict standards for data exchange (e.g. data protection laws) 

3. Reputational risks linked to using artificial intelligence 

4. Liability for damage caused by artificial intelligence 

5. Lack of access to high quality private data  
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6. Lack of access to or availability of public data 

7. Lack of public or external funding 

8. Lack of trust amongst citizens 

 

Columns:  

1. Not a challenge or barrier  

2. A minor challenge or barrier 

3. A major challenge or barrier 

4. Does not apply to my firm  

99 �'�R�Q�·�W���N�Q�R�Z��[Interviewer: Do not read] 

 

Base: if any row in Q1=2  

Q4.1. [SGRID] 

I will name potential INTERNAL obstacles to the use of artificial intelligence.  

Please indicate all that your company has experienced as a challenge or a barrier. 

 

Rows (randomize items): 

1. The cost of adoption   

2. Complex algorithms are difficult to understand and trust 

3. Lack of skills among existing staff 

4. It is difficult to hire new staff with the right skills 

5. Lack of internal data  

6. The cost of adapting operational processes 

7. Insufficient or incompatible IT infrastructure  

 

Columns:  

1. Not a challenge or barrier  

2. A minor challenge or barrier 

3. A major challenge or barrier 

4. Does not apply to my firm  

99.  �'�R�Q�·�W���N�Q�R�Z��[Interviewer: Do not read] 

 

�%�D�V�H�����L�I���D�O�O���U�R�Z�V���L�Q���4���•�������$�1�'���$�1�<���5�2�:���,�1���4����� �������2�5���� 
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Q4.2. [SGRID] 

I will now name potential INTERNAL obstacles to the use of artificial intelligence.  

Please indicate all that you see as a challenge or a barrier for your company. 

 

Rows (randomize items): 

1. The cost of adoption   

2. Complex algorithms are difficult to understand and trust 

3. Lack of skills among existing staff 

4. It is difficult to hire new staff with the right skills 

5. Lack of internal data  

6. The cost of adapting operational processes 

7. Insufficient or incompatible IT infrastructure  

 

Columns:  

1. Not a challenge or barrier  

2. A minor challenge or barrier 

3. A major challenge or barrier 

4. Does not apply to my firm  

99.  �'�R�Q�·�W���N�Q�R�Z��[Interviewer: Do not read] 

 

�%�D�V�H�����,�)���$�1�<���5�2�:���,�1���4�����•�������$�1�'�����4�������B�����2�5���4�������B��� ��-3 OR Q4.2_3 OR Q4.2_4=2-3) 

Q4.3. [M] max 3 answers] (randomize) 

When it comes to lack of skills among existing staff or difficulties in hiring new staff, which of 

the following skills do you believe are most needed?  

Please select maximum three. 

1. Machine learning or modelling skills 

2. Cloud computing skills 

3. Big data management skills  

4. Programming skills  

5. Robotics skills 

6. None of the above [S] (fixed) 
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Base: if any row in Q1=2  

Q5. [S] 

Finally, when it comes to using artificial intelligence in the next 2 years, which applies best to 

your company? 

1. We have plans to use it less. 

2. We have plans to use it about the same. 

3. We have plans to use it more. 

99.  I �G�R�Q�·�W���N�Q�R�Z . 

 

 

 
Base: if any row in Q1=2 OR 3 

Q6. [S] 

Do you agree to share your company name (not your personal details) with the European 

Commission for participation in follow-up research on this topic? 

1. Yes 

2. No 

 

Base: all respondents 

End page 

Thank you very much for your participation. 

You can consult, correct, or delete the information you give at any time. At any moment, you 

can stop the processing of your information, have your information transferred to you, and 

withdraw your consent. 

 

Interviewer instruction: if the respondent has questions, refer them to the privacy notice  
https://survey.ipsos.be/privacynoticeArtificalIntelligence.pdf 

This explains the purposes for processing their personal data as well as their rights under data 

protection regulations to access their personal data, withdraw consent, object to processing 

of their personal data and other required information. 

  

https://survey.ipsos.be/privacynoticeArtificalIntelligence.pdf
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9.3  Annex C  �± �/�L�V�W���R�I���V�H�F�W�R�U�V�¶���F�R�G�H�V 

Code Sector 

A Agriculture, forestry and/or fishing 

B Oil and gas 

C Manufacturing  

D Electricity & Water supply 

E Waste management 

F Construction 

G Trade, retail 

H Transport 

I Accommodation, food 

J ICT  

K Finance, insurance  

L Real estate 

M Other technical and/or scientific sectors 

P Education 

Q Human health, social work 

R Recreation activities 
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9.4  Annex  D �± Pareto -charts of the variance contained in each component  

 

Figure C1: Spread of variance in the factoriza tion (PCA) of the sectors in function of 
technologies  

  

 

Figure C2: Spread of variance in the factorization (PCA) of the countries in function of 
the barriers  
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