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Industry 4.0 and SME innovation 
 
ABSTRACT 

Industry 4.0 refers to the application of digital technologies called digital enablers. Our 
aim research is to study if innovation is fostered by means of the incorporation of Industry 
4.0 technologies. In order to do that we group the Industry 4.0 technologies in two 
categories. The model is estimated by PLS. The results show that Industry 4.0 promotes 
SME innovation. Lastly, innovation has positive effects on the firm’s growth and the 
quality of products. 
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Introduction 

 

In a highly competitive environment like the current one, governments from different 
countries (Germany, US, China, South Korea, Japan among others) have designed plans 
that strengthen the company's digitalization. This trend is labelled Industry 4.0 in the 
context of an innovation policy (Müller et al. 2018; Santos et al. 2017, and Reischauer 
2018). Currently Industry 4.0 is crowned as the fourth revolution, being presented as the 
cornerstone of core competitive factors such as innovation (Issa et al 2017). Industry 4.0 is 
in part the result of the merge of Industrial Production and Communication Technologies 
in the manufacturing (Arnold and Voigt 2016). It supports (1) the horizontal integration 
via value chains; (2) the vertical integration and networking of manufacturing or service 
systems; and (3) the end to-end engineering of the overall value chain (Kagerman et al. 
2013). Since 2011, the strategic roadmaps issued by the European Technology Platform 
and EFFRA included technologies related to this fourth revolution such as embedded 
systems, cyber-physical systems, internet of things, cloud computing, and robotic and 
additive manufacturing (Santos et al. 2017). These technologies foster inter-connection 
into traditional industry (Lu 2017). Data volume and its exchange provided by Industry 
4.0 is expected to result in higher efficiency in the decision-making progress due to the 
increase in the ability to self-optimize production process and to fulfil more complex 
needs and requirements of products (Lu 2017; Kagermann et al. 2013). 
Despite the novelty of this fourth revolution, there are papers that show a positive effects 
of this technology on innovation (Bartodziej 2016), while others remember past 
technology-driven utopias (Halle 54 and Enterprise 2.0) to point the influence of the 
relations between technical, organizational and human resource aspects (Howaldt et al. 
2017). Previous literature is mainly focused on large companies (Arnold et al 2016, 
Radziwon et al 2014), forgetting the specific casuistry around the SME (some exceptions 
are Müller et al. 2018 and Schimdt et al. 2015). According to Moeuf et al. (2018) only 28 
percent of literature on Industry 4.0 and its technologies deals with SMEs. There are 
significant differences between large companies and SMEs: a lower digitization of the 
SME (Müller et al. 2018); a larger number of SMEs dedicated to niche markets that 
demand products on an individual basis (Salkin et al. 2018); and major difficulties for 


