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Abstract:  

The work is intended to be a radiography  of digitalization in Romania, in a European context, 

highlighting at the same time, its main characteristics and challenges. The Covid-19 epidemic 

brought significant challenges for all small and medium-sized enterprises in Romania, 

especially for those that were less digitized (as in many other countries). As observed in many 

other European countries, Covid-19 has led many companies to digitize their operations. 

Regarding short-term actions taken as a result of the pandemic, 45% of Romanian companies 

have invested to become more digital, a level equal to the EU average. In Romania and the 

European Union, this was the most frequently observed action taken as a result of Covid-19, 

followed by the development of new products and the shortening of supply chains. 
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INTRODUCTION. THE EVOLUTION OF DIGITALIZATION IN THE 

FIELD OF BUSINESS 
 

Currently, digital skills and technologies have become basic and essential tools to be able 

to adapt to the exceptional situation derived from the COVID-19 pandemic, which has accelerated 

the digital transformation process. We are currently immersed in a digital revolution at an 

economic, social and global level, but throughout history there have been a series of progressive 

changes that have marked turning points that place us in the current situation with existing tools. 

The historical events leading up to the current digital revolution did not begin with a 

technological character, but rather analogical, mechanical or electronic. The first phenomenon that 

caused far-reaching changes was the Industrial Revolution, which began in England at the end of 

the 18th century, also known as Industry 1.0. The transformations that occurred during this period 

were based on the introduction of mechanical production equipment powered by water and steam. 

Economically, these changes dramatically increased labor productivity and the speed with which 

products could be distributed. 

A few decades later, between the end of the 19th century and the beginning of the 20th 

century, the second industrial revolution or Industry 2.0 took place, consisting of a set of advances 

and discoveries based on mass production, where it stands out well -the famous Henry Ford, the 

division and specialization of labor, the use of electricity in cars, or the development of new 

materials such as oil or high-quality steel. 

The third great revolution or Industry 3.0 began around the middle of the 20th century and 

its technological nature, based on the use of electronics and information technology to promote 

automated production, began to move us closer to what we know today as digitization. The first 

industrial robots come into play, the use of electronics and information technologies to automate 

production processes. The first computer and software companies appear. 

We can say that the fourth industrial revolution known as Industry 4.0 is happening right 

now. At the economic and business level, the 21st century is marked by the pursuit of smart 

businesses, which use high technology to create automated, intelligent and connected machines, 

network processes over the Internet and cloud and real-time information. All this derived from an 

increase in efficiency, a reduction in costs and an almost total access to information. These are 
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benefits and tools that not only large companies with resources, but also small businesses and 

individual entrepreneurs can take advantage of. It is precisely this stage that concerns us in this 

paper and which we will talk about throughout these pages. 

We can say that the fourth industrial revolution known as Industry 4.0 is happening right 

now. At the economic and business level, the 21st century is marked by the pursuit of smart 

businesses, which use high technology to create automated, intelligent and connected machines, 

network processes over the Internet and cloud and real-time information. All this derived from an 

increase in efficiency, a reduction in costs and an almost total access to information. These are 

benefits and tools that not only large companies with resources, but also small businesses and 

individual entrepreneurs can take advantage of. It is precisely this stage that concerns us in this 

paper and which we will talk about throughout these pages. 

When we talk about Industry 4.0, we are talking about a set of technologies used in 

combination, the use of which depends on the need to have greater efficiency in any of the 

different business processes. And in the same way that it happened in the industrial revolutions 

mentioned above, technology did not arrive suddenly, but was incorporated in different waves. 

Through the following figure we can have a global perspective of its progressive and 

accelerated emergence in this stage known as Industry 4.0. It is equally important to be aware of 

the technology we have at our disposal now, as well as that which is in the process of 

development and which has enough potential to be part of our resources in the future. 

 
Wave 1 - 2009-2016 Wave 2 - 2016 -2025 Wave 3 - 2025 and so on 

- Internet of Things (IoT) - Artificial Intelligence (AI) - Quantum Computing 

- Advance Analytics - Autonomous Systems - Neurotechnology 

- Cloud Computing - Blockchain - Nanotechnology 

- Smart Automation - 3D Printing - Bioinformatics 

- Robotics - 5G/6G Communications - Advance Material 

 - Cybersecurity - Future of Energy 

 - Augmented Reality  

Figure 1.: The evolution of technology developed along Industry 4.0 

Source: Own development based on https://www.greensoft.ro/industria-4-0/ 

 

As a synthesis of this evolving digitization process, figure 2 summarizes this development 

in a synthetic and graphical way. 

 

 

 

 

 

 

 

 

 

 

Figure 2. – Revolutionary digitization process in industry 

Source: Own development based on https://www.greensoft.ro/industria-4-0/ 
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Finally, it is necessary to mention that digitization in companies has gone from being a 

progressive objective to an immediate necessity to be able to maintain the activity. 

Some experts say that in the last year we have achieved a digital transformation that was 

planned for 5 years from now, and this is confirmed by the 4th study of the digital maturity index 

of companies, carried out by analysts from INCIPY , a leading company for consulting in the 

digital transformation of companies. This study, in which more than 150 representatives of 

companies from different sectors and sizes participate, aims to measure the degree of digital 

maturity of companies through twelve key indicators of digital transformation, which are 

collected in 4 blocks; strategy and organization, customers, digital business and people. Through 

the score assigned by this report to the level of digital maturity of companies, we can appreciate 

the significant progress in the last year, which has increased since the last assessment, in contrast 

to the more gradual progression in recent years. 

 

ROMANIA AND ITS DIGITAL PERFORMANCE IN THE EUROPEAN 

CONTEXT 

 

In this chapter we want to clarify the concept of digital transformation, often mistakenly 

confused with digitization, how it was introduced and evolved within the company, making a 

special mention of the effect of the outbreak of the COVID-19 pandemic on the way of doing 

business. The effect of Information and Communication Technologies on the daily life of 

companies has led to a true digital transformation that has given birth, not only to changes in 

current businesses, but also to the emergence of new ones. 

Digitization has led to far-reaching changes in the company. Before insisting on the 

transformations it has involved, we consider it essential to define the true concept of digitization 

and its evolutionary process. 

If we stick to the definition of digitization provided by the Romanian explanatory 

dictionary, this concept corresponds to the "digitization action" which, in turn, is defined as "data 

recording in digital form" or "the conversion or encoding of data figures or information of a 

continuous nature, such as a photographic image, a document or a book". When we talk about 

digitization in the business field, we tend to associate it with the phenomenon of digital 

transformation, which goes much further than simple digitization. 

Digitization applies to the use of technologies to convert traditional processes into digital 

ones so that a company's tasks or processes are simplified, improved or automated, but not 

transformed. This results in saving time, costs and consequently an increase in efficiency. A 

simple example can be seen in the procedures that require a person's signature, while years ago it 

had to be done on the spot and later, if necessary, the document had to be sent by post, now the 

same process can be carried out, with the same validity , through a digital signature and by 

sending the document by email. The same process, but now digital. 

So, when we talk about Digital Business Transformation, we don't mean digital conversion 

of processes, but changing the way companies work by adopting technology in a much deeper 

way than digitalization. This process involves changes in organizational dynamics and the way of 

working, in order to adapt to the current digital market, with the aim of optimizing the decision-

making process thanks to access to new data, improving their competitiveness, optimizing their 

processes and offering an added value to the user. An example could be implementing a digital 

marketing plan in a company to improve its customer orientation. There is transformation if we 

are talking about a company that starts from a relationship with its customers exclusively face to 

face in the unit, and that, after implementing a new strategy, will dynamize its Facebook and 

Twitter profiles, start a campaign in Google Ads and launch a tool for managing and sending 

electronic messages. This company is transforming, through digitalization, the way it relates to its 
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customers, and for this it also had to change the culture of the organization, to make it more agile, 

risk-tolerant and experimental. 

Therefore, it should be noted that Digital Transformation also has a direct effect on the 

people who make up the organization and it is essential to accompany these changes with training 

actions that allow the transition and avoid failure. Digitization is the path or previous step to 

digital transformation. And the truth is that the digitization of a company is a necessity to make 

business and society itself evolve, it has to do with services and how to work with them, with a 

digital mentality and way of thinking, with customer-focused technology, and by providing the 

company with platforms and computers. 

It is necessary to verify the extent of this process of digital changes on the Romanian 

market in order to give meaning to this study. For this we will use an indicator known as the 

Digital Economy and Society Index (hereinafter referred to as DESI).1 

Through the reports drawn from this tool, the European Commission has monitored the 

digital progress of the Member States since 2014. DESI is a composite index, which summarizes 

five indicators of digital performance in Europe and allows monitoring the evolution in terms of 

digital competitiveness. These five indicators are: connectivity, human capital, internet use, 

integration of digital technology and digital public services. 

The data collected by DESI in the year 2019 despite the fact that, in that year, the impact 

of the current covid-19 crisis threw us into a strong digital transition, will help us put the meaning 

of digitization into context. 

Based on pre-pandemic data, Romania ranked 27th out of 28 EU member states that year, 

compared to 2022, when Romania fell to last place.2 

 

 
Figure 3. : Classification of the economy and digital societies index by EU member countries from 2019 

Digital Economy and Society Index, 2019 

Source: Digital Economy and Society Index (DESI) 2019, European Commission 

 

Romania occupies a rather low position for digital transformation, remaining in last place 

among the EU member states. The level of basic digital skills of its population shows us a lack 

that is also highlighted by the current national program for digital skills, published in February 

2022, where it talks about the lack of equipment and low digital training of a large part of the 

population as a weakness accentuated during Covid-19 and proposes the acquisition and 

 
1 https://digital-strategy.ec.europa.eu/en/policies/desi 
2https://digital-strategy.ec.europa.eu/en/library/digital-economy-and-society-index-desi-2022  
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development of digital skills as one of the key priorities of the recovery, transformation and 

resilience plan, where ecology and digital transition go hand in hand to promote economic 

recovery and job creation of quality work, to modernize the productive model and to strengthen 

the social and territorial structure of the country.  
The Recovery, Transformation and Resilience Plan is the result of a common response, at 

European level, to address the imbalances caused by the exceptional Covid-19 crisis. An answer 

that was created in 2021 by reaching a historic agreement in the European Council to mobilize 

750 billion euros, through the so-called Next Generation recovery funds, which will allow 

Romania to recruit an unprecedented volume of investments and where the Investments on the 

digital transformation path is part of its goals as resilience. 

 

 

Figure 4.: Ranking of the economy and digital societies index by EU member countries from 2022 
Digital Economy and Society Index, 2022 

Source: Digital Economy and Society Index (DESI) 2022, European Commission 

 

According to the Recovery, Transformation and Resilience Plan, this is a country project 

that follows the roadmap to modernize the economy, restore economic growth and create jobs, for 

sound, inclusive and resilient economic reconstruction after the Covid-19 crisis and to meet the 

challenges of the next decade. 

 

 

THE MAIN CHARACTERISTICS OF DIGITALIZATION IN ROMANIA  
 

The Covid-19 epidemic brought significant challenges for all small and medium-sized 

enterprises in Romania, especially for those that were less digitized (as in many other countries). 

As noted in many other countries, Covid-19 has led many companies to digitize their operations. 

Regarding short-term actions taken as a result of the pandemic, 45% of Romanian companies 

have invested to become more digital, a level equal to the EU average. In Romania and the 

European Union, this was the most frequently observed action taken as a result of Covid-19, 

followed by the development of new products (29% in the case of Romania) and the shortening of 

supply chains (20% in the case of Romania). In Romania, large firms were more likely to adopt 

short-term measures in response to Covid-19 compared to SMEs (67% vs. 54%), especially with 

regard to digitalization investments (55% compared to 34%)3. 
 

3 Banca Europeană de Investiții (2021). „Sondajul BEI privind investițiile 2021: Privire de ansamblu asupra României.” Disponibil 

la:https://www.eib.org/attachments/publications/eibis_2021_romania_en.pdf 
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Digital transformation becomes even more important in the context where the ecological 

transition is now also a key priority for small and medium-sized enterprises. On the one hand, 

these two priorities can reinforce each other; as highlighted in a recent OECD study27, 

digitization is increasingly recognized as a means to help unlock the benefits of more inclusive 

and sustainable growth and contribute to the achievement of increased social well-being. In the 

context of environmental protection, digitization can help to decouple economic activity from the 

increasing use of natural resources, with a beneficial impact on the environment. 

Digital technologies such as artificial intelligence, blockchain, the Internet of Things and 

cloud computing can facilitate the transition to a circular, more resource-efficient economy, 

helping to overcome obstacles to the large-scale implementation of business models more 

ecological, but also a more efficient implementation of circular economy policies. On the other 

hand, given the limited resources of SMEs, the fact that green transition is a key priority for these 

companies means that there is even more pressure to keep digitization at the top of the agenda4. 

Despite the lower overall ranking, Romania is a leader in a number of important areas. 

Connectivity infrastructure is most relevant in this context: it is the only area where Romania 

scores well above the EU average, ranking tenth out of 27. Romania is at or above the EU average 

on several provision indicators, such as coverage fixed very high capacity network (VHCN) (76% 

compared to the EU average of 59%), which reflects strong infrastructure-based competition in 

Romania, especially in urban areas. While 4G coverage reached the EU average of 99.7% in 

2020, 5G readiness in 2022 remained significantly lower in Romania at 21% compared to the EU 

average of 51%. This suggests that Romania has acquired at least some of the infrastructural 

preconditions for digitization and should therefore be relatively well placed to improve its level of 

digitization5. 

The use of technology has steadily increased over the years; however, there are gaps 

between different age groups, with skills and usage being highest among younger "digital natives" 

and lowest among older people, as the chart below shows. The chart also shows the increase in 

daily internet use among the Romanian population since 2014, suggesting an increase in comfort 

and trust in digital and internet technologies over time. 

 

 
4 Barteková, E. și Börkey, P. (2022). „Digitalizare pentru tranziția către o economie circulară și eficientă din punct de 

vedere al resurselor.” OECD Environment Working Papers, Nr. 192, OECD Publishing, Paris. Disponibil la: 

https://doi.org/10.1787/6f6d18e7-en 
5 European Commission. Digital Economy and Society Index (DESI) 2022. Available at: 

https://digitalstrategy.ec.europa.eu/en/policies/desi 
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Figure 5: European Commission: Daily internet users in Romania by age group (%), 2020 

Source: Digital Economy and Society Index (DESI) 2021, European Commission 

 

However, Romania has a significantly lower performance in other important areas. The 

digitization of public services and the level of digital human capital are the areas in which 

Romania ranks last in the EU27: 

• Regarding digital public services for business, Romania scored 49/100, compared to the 

EU average of 84. This is a key factor in Romania's overall low score, both numerically 

and in real terms, because is a potential cause of low digitization among individuals and 

businesses are less motivated to digitize. 

• Regarding human capital, one of the main factors behind Romania's low score is low 

digital skills: only 31% of the population has at least basic digital skills, compared to the 

EU average of 56%. Romania also has a significant shortage of ICT specialists, 

representing only 2.4% of the workforce, compared to the EU average of 4.3%. 

Interestingly, the proportion of university graduates in the field of ICT is, in fact, 

significantly higher in Romania than the EU average – 6.3% versus 3.9%. This suggests 

that Romanian ICT graduates are either not employed in ICT roles or are leaving Romania 

for ICT jobs, a true 'brain drain' process. Interviews conducted and anecdotal evidence 

corroborate Romania's low scores on both elements presented previously6. 

• Regarding the digitization of enterprises (the integration of digital technology [within 

business activities]), the situation is similar: Romania ranked 25 out of 27, with a score of 

23.8, compared to the EU average of 37.6. Only 33% of small and medium-sized 

enterprises in Romania were found to have at least a basic level of digital intensity 

(compared to the EU average of 60%) and they also lag behind in terms of digital tools, 

such as the use of electronic information exchange, social networks, big data technologies 

 
6 European Commission. Digital Economy and Society Index (DESI) 2021. Available at: https://digitalstrategy. 

ec.europa.eu/en/library/digital-economy-and-society-index-desi-2022 
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and cloud computing technologies/services. Romanian enterprises are also significantly 

behind the EU average in terms of employee ICT training: only 6% of enterprises in 

Romania offer this type of facility, compared to the EU average of 20%.20 enterprises. If 

government services are not digitized and the government is not a role model in digital 

activities, individuals and businesses are less motivated to go digital7. 
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Figure 6: DESI 2021, digital technology integration component: Romania vs. EU21 average 

Source: Digital Economy and Society Index (DESI) 2021, European Commission 

 

The level of digitization among businesses and individuals in Romania also differs from 

region to region: unsurprisingly, for the most part, the level of digitization is higher in cities than 

in more rural areas, and is highest in Bucharest, Cluj and the northwest. A useful indicator of 

digital development is the number of daily internet users. In 2020, the percentage of adults who 

accessed the Internet every day was lower in Romania than in almost the rest of the European 

Union. While the EU average was 80% of the population, in Romania it was close to 60%. Within 

Romania, the proportion of daily internet users was highest in Bucharest and the northwest. 

Unsurprisingly, our interviews revealed that, due to the pandemic, these numbers have increased 

significantly in Romania and across Europe. However, the general trend in Romania compared to 

other EU countries remains the same, even if the gap has narrowed marginally. 

Digital skills are also higher among people living in cities than among those living in rural 

areas. The European Commission and Eurostat report Urban and Rural Life in the EU looked at 

the proportion of 16-74-year-olds with basic digital skills and whether they live in large cities, 

towns and suburbs or in rural areas. In the case of Romania, the report found a gap between rural 

areas, which are the least digitized (just over 20%), cities and suburbs (just over 30%) and large 

cities (40%). These data are from 2019, and the level of digitization among the population in 

Romania (and in other countries) has increased significantly since the Covid-19 pandemic. 

However, according to our interviews, the general trend we note below of greater digitization in 

cities than in rural areas still applies8. 

 

 

 
7 European Commission. Digital Economy and Society Index (DESI) 2021. Available at: https://digitalstrategy. 

ec.europa.eu/en/library/digital-economy-and-society-index-desi-2022 
8European Commission, Eurostat, Urban and Rural Life in the EU, 2020. Available at: 

https://ec.europa.eu/eurostat/web/products-eurostatnews/-/edn-20200207-1 
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CONCLUSIONS  

 
In short, there are multiple, interconnected factors that determine the relatively low 

digitization of small and medium enterprises in Romania: 

• Broadly speaking, perhaps the main challenge noted is the rather low digital skills among 

the Romanian population in general and therefore among many SME owners/employees. Even 

though the majority of the population uses digital technologies and the Internet very regularly, the 

usage figures are lower than in many other European countries. Although there are high-quality 

ICT university courses and a relatively high proportion of ICT graduates, this does not translate 

into ICT jobs within Romanian companies. Instead, specialists work abroad (through a "brain 

drain") or as independent contractors, a framework that allows them to work more and be better 

paid. 

• Furthermore, on average, very limited digital skills training is offered in small and 

medium-sized enterprises. In turn, this leads to low confidence among SMEs when it comes to 

digitization, with many either not fully aware of the benefits it can bring to the business or, more 

likely, not fully aware of how to digitize and capitalize on those benefits, perceiving the challenge 

of doing so to be greater than it actually is. For SMEs that know how, the financial realities of 

running an SME often mean they cannot afford to go digital, due to short-term financial pressures 

taking precedence or an inability to access funding due to poor creditworthiness. 

• Finally, for those SMEs that can afford to digitize, it can be a challenge to find the most 

suitable products or services to help them achieve their goals, due to low awareness (or, on the 

other hand part, of the limited marketing carried out by the technology companies that offer these 

solutions). Additionally, creating or implementing these digital products or solutions would 

require in-house or contracted technological know-how (such as an IT specialist) that SMEs have 

or can afford, as the products are often not tailored to be accessible non-specialists. 

However, the advance of digitization is already starting to be felt in Romania. There is a 

developing support ecosystem for the digitization of SMEs, with high-performance digital 

innovation centers and clusters. The government makes significant efforts to support digitization 

within its own operations (through the work program of the Authority for Digitization of 

Romania) and within the economy, a fact most clearly highlighted by the emphasis on digitization 

in the National Recovery and Resilience Plan. The recommendations for further action take this 

context into account and aim to build on the work already done and the existing ecosystem in 

Romania, rather than replace it. 
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