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This work analyzes how the so-called Industry 4.0 technologies are being implemented in companies in the Region of 

Murcia, in Southeastern Spain. The objective was to determine through questionnaires and face-to-face interviews the 

current state of 4.0 technologies in Murcia, including additional data of the companies, such as age, number of employees 

and turnover. Most types of companies in the Region were represented in terms of size, age, turnover, profits and 

profitability. This study analyzes the relationship between the degree of implementation of 4.0 technologies, investment 

and training of workers, with companies’ seniority, number of employees, turnover, profits and profitability. The results 

obtained are significantly higher in companies with higher turnover, profits and profitability, which in turn, have the best 

levels of investment and training of their workers in 4.0 technologies. The opinions of the companies determined the 

factors that drove the companies to implement these technologies, the factors perceived as barriers, the opportunities in 

the current context that encourage the adoption of technologies, as well as the threats that may jeopardize their progress 

in digital transformation. The conclusions obtained can be taken into account in regional policies that implement 

appropriate actions to help drive the fourth industrial revolution in the region. 
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Introduction 

 

Industry 4.0, Technologies 4.0, Fourth Industrial 

Revolution or simply Digital Transformation of Industry 

have become the paradigm or current of the world economy 

since the term was coined at the Hannover Fair in 2011. Dr. 

Klaus Schwab, founder of the World Economic Forum 

(WEF) argues that this revolution is different in scale, scope 

and complexity from previous ones and is affecting multiple 

disciplines, economies, industries and governments 

(Schwab, 2016). Industry 4.0 as a concept also derives from 

an initiative of the German government to safeguard the 

long-term competitiveness of manufacturing industry 

(Kagermann et al., 2013). 

Industry 4.0 is based on integrating cyber-physical 

systems into industrial manufacturing processes (Lasi et al., 

2014) establishing an intelligent, self-regulatory and 

interconnected value creation (Liao et al., 2017). This fourth 

industrial revolution focuses its transformative potential on 

the creation of intelligent machines and factories, on storage 

systems and on production facilities that can exchange 

information and data, initiate actions and control themselves 

autonomously. Its interconnection through the Internet, the 

so-called Internet of Things (IoT), has generated great 

technological leaps in engineering, manufacturing, material 

flow and supply chain management (Ethirajan & 

Kandasamy, 2019). The emerging research on Industry 4.0 

and its consequences focuses on technological developments 

related to cyber-physical systems and their organizational 

implementation (Cimini et al., 2017, Lee et al., 2015, 

Mosterman & Zander, 2015). Since Industry 4.0 is a recent 

concept, academic research on issues related to its past, 

present and future is relatively new (Kang et al., 2016). 

In addition to research in the technical field, current 

research looks at how Industry 4.0 affects value creation in 

companies and in industry in general (Kiel et al., 2017). The 

significant but little studied implications of Industry 4.0 in 

industrial value chains are examined in Kiel et al. (2017) 

and Muller et al. (2018). The implementation of Industry 4.0 

technologies offer new opportunities for companies in a 

digitized society such as access to high-quality industrial 

data to optimize production, a better online business 

framework, and the promotion of the use of artificial 

intelligence in companies, among others. The impact of 

industry 4.0 in modern business environments is discussed 

in Brunet-Thornton & Martinez  (2018).  

The strengthening of the company and industry as well 

as the commitment to the reindustrialization of sectors of the 

European economy with digital technologies have numerous 

and varied benefits for the different layers of society. The 

small and medium-sized companies are the main focus of 

attention of the new EU policies and strategies. Taking into 

account that 99 % of the companies in the EU are SMEs 

(small and medium-sized companies) and hire between 50 % 

and 70 % of the full-time equivalent of employees, with a 

gross added value of more than 50 % of the European 

economy (Airaksinen et al., 2017), the EU’s reindus-

trialization strategies focus largely on policies to promote the 

digitization of small and medium-sized companies, as they are 

the real European business engine. This is something that has 

already penetrated the EU member states, and the national 

and regional strategies (smart specialization strategies) have 

SMEs as the central axis of their policies. 

In the current literature, there is still a lack of systematic 

reviews of the state of the art of this new wave of industrial 

revolution as regards the special characteristics and 
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requirements of Small and Medium-sized Enterprises 

(SMEs) (Arnold et al., 2016; Matt & Rauch, 2020). Given 

that SMEs play an essential role in the creation of industrial 

value, in Muller & Voigt (2018) industrial value creation 

with Industry 4.0 technologies is studied covering economic, 

ecological and social aspects comparing Chinese and 

German SME. SMEs have to respond to increasingly 

complex customer expectations, 4.0 technologies provide 

tools to support unitary and customized production, in 

Moeuf et al. (2020) the risks, opportunities and critical 

success factors are analyzed in relation to SME 

performance. In turn, to incorporate value creation through 

smart manufacturing in Mittal et al. (2019) a framework for 

SMEs that incorporates 4.0 technologies is proposed. 

Company executives are the driving forces behind the 

introduction of new technologies and sometimes, the main 

obstacles to Industry 4.0, in Horvath & Szabo (2019) a 

survey-based study is presented that analyzes how this group 

interprets the concept of Industry 4.0. In Sahi et al. (2020), 

204 interviews were conducted in SMEs to determine the 

effects of strategic orientation on the operational 

ambidexterity-performance link. 

As happened when SMEs adopted information and 

communication technologies (ICT), the implementation of 

Industry 4.0 technologies in companies is a pressing and 

decisive need because it provides competitive advantages to 

those that introduce them (Aguilar et al., 2009), which 

means studies are urgently needed to monitor the situation of 

these technologies and their penetration in companies. 

However, the academic research in the field of Industry 4.0 

mainly focuses on large companies (Radziwon et al., 2014) 

and not so much on SMEs (Villa & Taurino, 2019) because 

SMEs often have significantly lower levels of digitalization 

and 4.0 technologies. In Muller et al. (2020) the redesign of 

business models as a response to Industry 4.0 is analyzed 

and a comparison is made between SME and large 

enterprises. 

In this work, the research is mainly concerned with 

SMEs, which make up most of the companies in Europe and 

in the Region of Murcia in Spain, which is the study area. 

Analyzing the implementation of 4.0 technologies in SMEs 

helps to create a more reliable image of the impact and 

organizational implications of the phenomenon of the fourth 

industrial revolution in this type of company. In order to 

adequately guide the actions of the regional government to 

support digitization in companies and the industrial sector, it 

is, therefore, proposed to create a company digital maturity 

barometer. 

Few company digital maturity analyses of the degree of 

implementation of 4.0 technologies have been carried out so 

far (Schmidt et al., 2015). In Schumacher et al. (2016) a 

new model is proposed to assess the degree of maturity of 

companies in the domain of discrete manufacturing. Pollak 

et al. (2020) gives the results of a study on maturity in 4.0 

technologies in Polish enterprises and identifies the 

limitations and challenges that arise within the Industry 4.0 

framework. Habanik et al. (2019) analyse the selected 

indicators of sustainable development and the effects of 

Industry 4.0 on their development in the Slovak Republic. 

Kloviene & Uosyte (2019) review the scientific literature in 

the Performance Measurement System (PMS) in the context 

of Industry 4.0.  

The Spanish government has designed an advanced 

open-source digital self-diagnostic tool by which companies 

can obtain a report on their current level of digital maturity 

based on 6 defined stages: static, conscious, competent, 

dynamic, referent and leader (Lazaro, 2017).  

This work analyzes the degree of implementation of 4.0 

technologies in the Region of Murcia in Southeast Spain 

with a population of 1,493,898. This region has a varied 

business and industrial fabric, being one of the largest fruit, 

vegetable and flower producing areas in Spain that exports 

to all of Europe. It has important vineyards in Jumilla, 

Bullas and Yecla which produce wines with Denomination 

of Origin. In the northern part of the Region there is an 

important industrial nucleus focused on the manufacture of 

furniture and upholstery, with the notable presence of 

auxiliary companies. The Region also has an important 

tourist sector. Its industry stands out in the petrochemical 

and energy sector (mainly in the Escombreras Valley in 

Cartagena) and the agri-food industry, also very powerful in 

large areas throughout the Region. Its industrial sector plays 

a key role in generating wealth (and employment), since 

industrial economies are more competitive, increase their 

exports, and are more resistant to adverse economic cycles. 

Technologies 4.0 make companies more competitive, which 

is why we want to know the degree of implementation of 

these technologies in the Region of Murcia, which will be 

important to undertake actions to strengthen the industrial 

sector, which has an impact on the stability and economic 

progress of the region. 

The companies in Murcia were monitored to extract the 

situation of the current state of implementation of industry 

4.0 technologies to help regional government to promote the 

re-industrialization of the socioeconomic fabric of the 

Region of Murcia by promoting measures in SMEs aimed at 

detecting and taking advantage of the growth opportunities 

that Industry 4.0 technologies allow, highlighting the 

importance of continuous training in digital skills and 

project-based learning to transform organizations. 

The aim of this work is to determine the level of 

implementation of Industry 4.0 technologies and the state of 

digital transformation in the Region of Murcia, both from a 

general point of view, as well as in terms of each of its most 

relevant technologies. In turn, this work also investigates 

conditioning factors for the penetration of these technologies 

such as the size of the company, age, turnover and profit, as 

well as the sector in which they operate. It analyzes how the 

implementation of 4.0 technologies is affected by various 

factors such as the level of training of employees, 

government aid, as well as the factors that push the 

implementation of these technologies and the obstacles 

perceived by entrepreneurs. The method used was based on 

the design of exploratory research. For data collection, 

surveys were carried out based on self-assessment 

questionnaires with questions related to the objective of the 

research, in addition to face-to-face interviews with 

company managers, and this information was combined 

with economic-financial data from the companies 

interviewed.  In order to have a representative sample of the 

companies in the Region of Murcia, the companies were 

selected according to age, number of employees, turnover, 

profits, profitability and sector. The results obtained are 

analyzed and discussed showing from the information 
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obtained the internal strengths, weaknesses and 

environmental factors that are influencing the level of 

implementation of 4.0 technologies in the Region of Murcia. 

From these analyses, recommendations are extracted to 

promote the implementation of 4.0 technologies and 

digitalization in the region. 

As proposed in Treece (2018), the aim was to contribute 

to improving the growth of companies and their 

competitiveness through digital transformation to expand 

research on the relationship between dynamic capabilities 

and digitalization.  

 

Materials and Methods 
 

The study was carried out through self-assessment 

questionnaires combined with face-to-face interviews. The 

information obtained was completed with the companies’ 

economic and financial data. 

Two self-assessment questionnaires were accessed 

online on the Google Forms platform. The first and longest 

questionnaire included questions of both quantitative and 

qualitative questions with responses rated on a scale from 0 

to 10. The second shorter questionnaire contained only 

questions essential for the analysis of the results. This could 

be completed in less than 15 minutes and was more 

successful in its response. 

The questionnaires also requested additional 

information, such as seniority, number of employees and 

billing. This information was completed with the 

information from the Iberian Balance Sheet Analysis System 

(SABI) database, which contains detailed financial 

information of more than 2.6 million companies in Spain 

and Portugal. 

We carried out a series of face-to-face visits to some of 

the companies that responded in November and December 

2019 and January and February 2020 to assess the degree of 

implementation of 4.0 technologies by experts in these 

technologies external to the companies to validate the self-

assessment. During these visits, the answers to the HADA 

Report Questionnaire (Lazaro, 2017) were answered 

together. This questionnaire is published by the Spanish 

Ministry of Industry, Tourism and Trade in its Connected 

Industry 4.0 strategy to assess digital maturity. 

The essential questions included in the questionnaires 

were the following: 

RQ1. What is the degree of implementation of 

transformation solutions to Industry 4.0 in your organization? 

RQ2. How do you assess the level of investment of your 

organization for the development of Industry 4.0 solutions? 

RQ3. How important is government aid (tax 

exemptions, subsidies, subsidized loans, etc.) for your 

organization to implement Industry 4.0 solutions? 

RQ4. What is the current level of training of your 

employees in each of the processes in relation to the future 

needs of Industry 4.0? 

RQ5. Indicate the degree of implementation in your 

organization of the following Industry 4.0 solutions: Internet 

of Things (IoT), Augmented Reality (virtual and mixed), 

Autonomous and Collaborative Robotic Additive 

Manufacturing, Cybersecurity, Computing and Cloud, Big 

Data, Vertical and Horizontal Integration, BIM (Building 

Information Modeling), AI (Artificial Intelligence) and 

Mobile Applications. 

RQ6. Of all the 4.0 technologies implemented in your 

company, indicate which has had the greatest impact on 

your financial results. 

RQ7. What encouraged you to implement 4.0 

technologies? 

RQ8. Assessment of the difficulties and barriers to the 

implementation of Industry 4.0 technologies. 

One hundred and fifty-five companies participated in 

the study. 

Most of the types of companies in the Region were 

represented, both by size and by seniority, turnover, profits 

and profitability. They are described in the following 

sections, where it can be seen that most fall into the category 

of SMEs. 

Of the 155 surveyed companies from which we 

obtained the data to be analyzed, 19 were audited on-site, a 

visit was made to the company and the degree of 

implementation of the technologies in the company was 

analyzed in detail by experts in 4.0 technologies.  

To characterize the participating companies, we treated 

the data obtained by categorizing them according to their 

age, number of employees, turnover, profits and 

profitability.  

In terms of age, we have a fairly balanced sample with 

19 % less than one year old, 20 % between 1 and 5 years 

old, 17 % between 5 and 10 years old, 18 % between 10 and 

25 years old and 26 % with more than 25 years of age. The 

distribution by seniority is well balanced and the companies 

are of “all ages”. 

Regarding the number of employees, the vast majority 

of the sample (around 94 %) could be defined as SMEs, 

since 49.5 % had less than 10 employees, 31.68% between 

11 and 50, 12.87 % between 51 and 250 and only 5.94 % 

with more than 251 employees. It is clear that small and 

medium-sized companies are the main business engine in 

this Region, as they are in the rest of Spain. 

Regarding the turnover of the surveyed companies, 

66.67 % of the companies had a turnover in the preceding 

year of less than €2 million, 17.17 % between €2 and €10 

million, 10 % between €10 and €50 million and 6.06 % with 

more than €50 million. 

Analyzing the benefits of the surveyed companies, 55 % had 

a net profit of less than €50,000, 13 % between €50,000 and 

€100,000, 17 % between €100,000 and €500,000 and 15 % 

with more than €500,000. 

In terms of profitability, which is one of the best ratios 

to determine the economic performance of a company, 42 % 

of the surveyed companies had a profitability of between 0 

and 5 %, 27 % between 5 and 10 % and 31 % higher than 10 %. 
 

Results 
 

Degree of implementation of 4.0 technologies.   

The main result of the study on the implementation of 

Industry 4.0 technologies in companies in the Region of 

Murcia was the data on the companies’ self-diagnosis, 

calculated as the average of all the responses to RQ1, where 

0 means that there is no 4.0 technology implemented and 10 

is a very high degree of 4.0 technology implementation (see 
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Figure 1). The results indicate an intermediate state of the 

implementation of these technologies. 

Figure 1. Overall Level of Implementation of Industry 4.0 

Technologies 

 

The companies were also asked to assess the degree of 

implementation of each of the 11 technologies analyzed with 

question RQ5. The level of implementation of each one can 

be seen in Figure 2 on a rating scale of 0 to 10, (0 “no 

implementation” and 10 “high degree of implementation”). 

Those with the greatest implementation are related to mobile 

applications (the only one higher than 5), computing and the 

cloud, and the internet of things (IoT). 
 

 
 

Figure 2. Degree of Implementation of Transformation Solutions 

Towards Industry 4.0 

 

The least implemented are Building Information 

Modeling (BIM), additive manufacturing, augmented 

reality, and both artificial intelligence and everything related 

to robotics, which do not even reach a score of 3. 

The level of implementation of these technologies in the 

strategy RIS3MUR (Research and Innovation Strategy for 

Smart Specialisation of Murcia Region) priority areas has 

been studied for the agri-food, water and environment, 

logistics and transport, habitat, health, naval, ICT and 

tourism sectors. Although there are slight differences in the 

position of each technology for each sector, there is a certain 

homogeneity in terms of the results. Thus, the technologies 

with the greatest implementation in the different areas would 

be mobile applications, computing and cloud, cybersecurity 

and the internet of things. It is worth highlighting the results 

obtained in the water sector, with scores above 8 on the 

scale of 0 to 10 in the technologies mentioned. The 

interpretation of this data is that in this Region of Murcia, 

water is a scarce resource, and water management is highly 

technologized to meet the demands of the important agri-

food industry. In the middle range are technologies related 

to big data, additive manufacturing, BIM and vertical and 

horizontal integration. The least implemented technologies 

in all the sectors are collaborative robotics, artificial 

intelligence and augmented reality, with values below 3 on 

the scale of 0 to 10 for most sectors. 
 

Figure 3. Word Cloud of Transformation Solutions Towards 

Industry 4.0 

Training in 4.0 Technologies 

The issues of training and the lack of internal resources 

and qualified workers in companies are crucial parts of the 

implementation of industry 4.0 technologies. 

According to the self-diagnosis of the companies 

themselves with RQ4 question, on a scale from 0 to 10, (0 

“no training” and 10 “highly trained”), the current state of 

workers’ training does not reach a score of 5 out of 10 

(labeled "intermediate/low training" in the graph of Figure 4. 

This low level of training of human resources is one of the 

main barriers to the implementation of Industry 4.0 

technologies. 

In Figure 5 only 15 % of the workers have high 

qualifications, while almost 30 % are low and slightly more 

than 55 % have a medium level of training. 

 
 

Figure 4. Global level of Employees Training Regarding 

Industry 4.0 Technologies 
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Figure 5. Levels of Employee Training for Industry 4.0 

Technologies 

Investments in Technologies 4.0 

Regarding the level of investment in industry 4.0 

technologies, the companies in the sample answered the self-

diagnosis question RQ2 at a level slightly above the score of 

5, on a scale from 0 to 10, (0 “no investment” and 10 “total 

or maximum investment”). The current situation indicates a 

state of “intermediate investment” as shown in Figure 6. 
 

 

 
Figure 6. Investment in Industry 4.0 Technologies 

Implementation, Investments and Training in 4.0 

Technologies 

Three of the main variables analyzed were the degree of 

implementation of 4.0 technologies from RQ1, the level of 

investment for their development and implementation from 

RQ2 and the level of employee training from RQ4 in relation 

to number of employees, turnover, profits and profitability 

obtained from to SABI database. In Figures 7 to 11 the 

variables are evaluated on a scale of 0 to 10, although the 

graphs show a scale of 3 to 8 to better visualize the results. 

Results by Seniority 

Regarding the age of the companies, the greatest 

implantation, in investment and training, is in companies 

between 1 and 5 years old and all the variables fall as the 

age of the company increases. In general, the youngest 

companies are the most willing to implement 4.0 

technologies, while those more than 25 years old present the 

lowest values, see Figure 7. 

 
 

Figure 7. Implementation, Tnvestment and Training Results 

According to Company Age 

Results by Number of Employees 

The variables can be seen to increase as the number of 

employees increases, with the best results of 

implementation, investment and training in companies with 

between 51 and 250 workers, i.e. medium-sized companies. 

SMEs with up to 250 workers clearly show an upward trend 

as the number of workers increases. 

In the micro-SMEs (less than 10 workers) the results are 

around 4.5 (on a scale of 1 to 10), while small companies 

(11 to 50 workers) slightly exceed 5 and reaching values 

higher than 6 in medium-sized companies (between 51 and 

250 workers), as shown in Figure 8. There is a notable 

increase in the training variable in the largest companies. 
 

 
 

Figure 8. Implementation, Investment and Training Results 

According to the Number of Company Employees 

Results by Turnover 

It can be seen in Figure 9 that as turnover increases, the 

results of implementation, investment and training also 

increase. As expected, the variable that increases most with 

turnover is the level of investment in technologies and 

solutions of Industry 4.0, since, as with profits, the 

companies with the highest turnovers have higher 

investment capacities, as can be seen in this graph, where 

the best results for the three variables are obtained by 

companies with more than € 50 million annual turnover. 
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Figure 9: Implementation, Investment and Training Results 

According to Company Turnover 

Results for Profitability. 

With regard to profitability, perhaps the most 

representative variable of a company’s efficiency, we once 

again see that those with the highest profitability (values 

above 10 %) are the ones that most implement investment 

and training in industry 4.0 technologies. 

The curves in Figure 11 show an upward trend as 

profitability rises, but the companies with more than 5 % 

profitability show the highest growth, since they are the 

healthiest companies and are best able to undertake 

investments. The same thing happens with training, which 

grows as profitability increases, exceeding the threshold of 5 

in companies with higher than 10 % profitability. 
 

 
 

Figure 10. Implementation, Investment and Training Results 

According to Company Profits 

Reasons for the Implementation of 4.0 Technologies in 

the Company 

Of the reasons for implementing 4.0 technologies 

answered in RQ7, more than 70 % of the responses aimed to 

increase the efficiency of not only their production systems 

but also billing and profits, while about 70 % of the 

companies cited the introduction of new products, services 

or business models as shown in Figure 12. Around 60 % 

expressed a desire to position themselves as the leaders in 

their sector to gain an advantage over competitors. Systems 

and process efficiency was given as the motivation by just 

over 50 % of the companies. 

 

Figure 11. Implementation, Investment and Training Results 

According to Company Profitability 

 

Surprisingly, only about 30 % of the responses 

reflected an interest in increasing energy efficiency and 

reducing energy consumption in their production processes. 

Difficulties for the Implementation of 4.0 Technologies 

One of the most relevant issues in this study was 

assessing the barriers and difficulties encountered when 

implementing new technologies within business 

organizations, not only to evaluate how they could be 

overcome but also to help define the appropriate lines of 

action and policies. 

When asked to evaluate the difficulties and barriers 

involved in question RQ8, more than 65 % reported that the 

biggest barrier was the lack of financing, while more than 60 % 

also mentioned the lack of internal resources and qualified 

workers. This information on training results is closely related 

to what has already been stated above about the training of 

company workers in what we could call 4.0 skills. 
 

 
 

Figure 12. Motivations for the Implementation of Industry 4.0 

Technologies 
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Figure 13. Difficulties and Barriers for the Implementation of Industry 4.0 Technologies in the Firms 

 

Around 40 % of the companies responded to aspects 

such as the lack of knowledge of Industry 4.0 technologies 

or the lack of suitable suppliers (enabling companies). They 

also mentioned the lack of contact with universities or 

technology companies, which highlights the importance of 

knowledge transfer and the existing deficiency in public-

private collaboration. 

Other barriers mentioned included an ignorance of 4.0 

technologies (around 36 %) or of their possible impact 

(around 22 %). About 30 % stated that their information and 

communication technology (ICT) infrastructure was not 

ready for their implementation. About 15 % indicated the 

barrier of the lack of standardization of 4.0 technologies and 

only around 10 % cited the uncertainty of the financial 

return on investing in new technologies. 

Discussion 
 

The results obtained from this analysis give us a 

glimpse of the internal strengths, weaknesses and 

environmental factors that are influencing the level of 

implementation of 4.0 technologies in the Region of Murcia. 

The former refers to factors such as organization, R&D 

potential, innovation, marketing, finance and production, 

while the external aspects include circumstances or trends 

beyond the control of the companies, such as political, 

social, economic or technological factors. 

One of the factors driving the progress and 

improvement of 4.0 technologies implementation levels in 

industry is the favorable perception by the companies 

themselves of the benefits of their use of these technologies, 

which was extracted from the answers to RQ7; this positive 

perception of 4.0 technologies is also observed in a similar 

study conducted in Pollak et al. (2020) in the Upper Silesia 

region (Poland). They mostly consider that 4.0 technologies 

will improve the efficiency of production systems (78.4 %), 

generate new business (67.7 %), increase the return and 

profits (75.3 %), and all this will allow them to have a better 

position in relation to their competitors (61.9 %). All this is 

reflected in Figure 12, where the main motivations for the 

integration of these technologies in companies are collected. 

In addition to this, there is a good current level of ICT 

infrastructure in the Region of Murcia (only 32.4 % 

answered that ICT infrastructure is not ready for 4.0 

technologies), there is a wide use of cloud services, as well 

as a good current level of innovation in large companies, 

which provide a good basis for the implementation of 4.0 

technologies. 

On the other hand, companies perceive several factors 

that slow down the incorporation of 4.0 technologies in 

companies, obtained in response to RQ8. One of the most 

important is that a significant investment is required to carry 

out a comprehensive transformation plan in the company 

with 4.0 technologies, this barrier factor is also detected in 

Vuksanovic et al. (2020) and Pollak et al. (2020). Moreover, 

this transformation plan is accompanied by the need to hire 

qualified personnel and the lack of training of their own 

employees in these technologies (62.8 %) and external 

suppliers (54.9 %). Added to this is the fact that some 

sectors benefit more than others from enabling technologies, 

so this transformation plan must be carefully designed for 

each case. In addition, companies will have to develop and 

implement strategies to protect themselves from cyber-

attacks (Shi et al., 2019), as digitization exposes the 

company to this type of threat and this represents an 

additional cost to be taken into account. In the case of 
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SMEs, they usually have little contact with universities, 

Public Research Organizations and Technology Centers, 

which also hinders progress in the incorporation of these 

technologies. 

There are several opportunity factors for companies in 

the Region of Murcia that encourage them to introduce 4.0 

technologies. There is significant regional support for 

investments to incorporate enabling technologies. In 

addition, there is an important ecosystem of digital enablers 

to help the transformation of companies to Industry 4.0. 

Rapid technological evolution is opening new markets for 

products and services incorporating these technologies. 

Industry 4.0 has the capacity to completely remake 

relationships with customers, employees, and market 

(Vuksanovic et al., 2020; McDonald & Rowsell, 2012). On 

the other hand, SMEs in new supply chains find fewer entry 

barriers to participate in new markets. In addition, 

companies have the possibility of having tax reductions for 

R&D&I when they innovate their processes and products. 

There are several threats that slow down the level of 

implementation of 4.0 technologies. On the one hand, there 

is the shortage of specialists in enabling technologies. In 

Vuksanovic et al. (2020) this same problem is detected in 

the Serbian manufacturing sector. Innovation cycles are 

much faster than those of education, which creates 

imbalances between formal training and the need for 

knowledge in current technology, which can generate a lack 

of specialists in enabling technologies, this is a problem also 

detected in Pollak et al. (2020). There are companies, 

especially the smaller ones that lack an innovative attitude, 

which affects the progress in the implementation of new 

technologies. It is necessary to have a dynamic updated 

catalog of digital enablers in the region and for it to be 

accessible to companies that need their services for the 

implementation of technologies. In addition, the current 

economic instability due to the COVID-19 epidemic hinders 

investment in R&D&I. 

From the results obtained, it can be seen that the greatest 

implementation of 4.0 technologies, investment and worker 

training is in companies between 1 and 5 years old, medium-

sized (between 50 and 249 workers), and those with the 

highest turnover, profits and profitability, i.e. those with the 

best financial results (which does not necessarily mean that 

there is a correlation between these and the implementation 

of 4.0 technologies, since this correlation does not imply a 

causal relationship). 
 

Conclusions 
 

Although companies are increasingly aware of the 

need to adopt Industry 4.0 technologies to be more 

competitive, and there are differences in the methods used 

and investments made, the results obtained from this study 

indicate that the level of implementation of 4.0 

technologies in the Region of Murcia is medium. To 

promote the implementation of 4.0 technologies and 

digitization, the barriers and threats perceived by the 

company must be mitigated. These have been identified in 

this study as the need for investment and lack of funding, 

training of workers and access to external services of 

digital enablers. Based on the results, it is considered that it 

is key to facilitate investment in capital goods, technical 

training of workers and the hiring of qualified personnel, as 

well as the identification of third parties that can help or 

directly implement different initiatives, for example, 

Technological-Based Companies (TBC) specialized in 

certain technologies, universities, public research 

organizations, or technology partners. These measures 

would improve the implementation of initiatives aimed at 

implementing technologies in companies, similar measures 

are proposed in Vuksanovic et al. (2020) for the Serbian 

manufacturing sector.  

Strategic planning is of vital importance to undertake 

projects aimed at transforming companies through a culture 

aligned and adapted to individual strategies, which must be 

understood by all areas of the organization as a driver for 

improving efficiency and effectiveness, for example, 

extending this attitude through an open work environment to 

promote values such as innovation, change or learning. 

Closely linked to increasing digitization, advanced 

automation of processes is also taking place, as more and 

more companies are aware of the need to automate as 

much as possible. These processes are linked to possible 

reluctance in some sectors, mainly among workers, who 

see in the idea that "machines don't make people sick" a 

challenge to production processes in which people may 

end up being replaced by robots. In Vuksanovic et al. 

(2020), companies in Serbia consider resources rather as an 

obstacle to the implementation of Industry 4.0 when they 

lack the competencies and skills. In this regard, it is 

necessary to understand that industrial revolutions always 

entail changes and that greater automation does not 

necessarily entail the loss of jobs; on the contrary, new 

jobs will be created linked to these transformations, for 

which qualified professionals trained in the use and 

handling of these technologies will be needed (Milford & 

Reston, 2017; Winick, 2018). For this it is important to 

contemplate the training aspects of the company's own 

personnel in the digital transformation strategy. 

To make it easier for companies to identify third 

parties that can intervene in digital transformation 

processes an ecosystem must be created to give visibility to 

these third parties to provide access to the actors that 

would make the digitization of companies possible. 

Although Industry 4.0 is generally considered an 

opportunity, it is necessary to access the levers to trigger 

this change. A "Digital Hub" with visible digital enablers 

is needed to increase collaboration with third parties, 

which would have a direct impact on investments and 

improve the competitiveness of companies in the region.  

It is essential to promote collaboration between 

companies and other institutions such as universities and 

research centers to improve the transfer of research results 

to the productive and business fabric. A cooperative 

ecosystem is needed in which companies undertake 

projects to improve and increase their competitiveness with 

researchers in a cooperation that transcends the traditional 

university-business approach.  

As this report was completed in July 2020, we have 

already glimpsed some of the consequences of the Covid-

19 health crisis. Although the data were collected in late 

2019 and early 2020, we cannot fail to mention its 

significant impact on the business fabric and the economy 
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in general. One of the main consequences that can already 

be glimpsed is that technology is presented as an ally for a 

joint response leading to the fastest way out of the crisis. 

During the confinement in Spain between March and June 

2020, digitalization processes accelerated dramatically, 

bringing about major changes and advances in the way 

companies work. These changes, which are here to stay, 

should be seen as an opportunity to modernize and 

improve competitiveness. 
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