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Abstract. The present paper is centred on the effects of mechatronics in both high-tech and technologically less intensive firms. The 

strategy of innovation implementation in the mechatronics industry is tackled from both the high-tech business development perspective 

and the mechatronics product application perspective in other industries. Although the scientific and statistics literature with regards to the 

modern technology’s effects is well established, the scarcity of scientific research in the field of the application of mechatronics/robotics in 

business makes this topic of significant scientific value. The purpose of this paper is to examine the effectiveness and efficiency criteria 

for the strategic application of mechatronics in businesses, related to both the decision-making process at the top-management level as well 

as choosing, applying, and monitoring the success of mechatronics among institutional clients. Given that mechatronics’ application 

efficiency depends on a business model and the innovation culture, a focus on two categories of companies in terms of technological 

intensity could help businesses to choose the right high-tech product and the proper corresponding innovation commercialization model. 

Moreover, the paper could serve mechatronics firms while implementing the product/service or process innovations that are closer to 

consumer needs or specific industry challenges. Qualitative semi-structured expert interviews with four IT and four textile managers 

were conducted, and the conceptual model (which derives from the literature review) was tested. The choice of Lithuania as a target 

market for the analysed companies is related to the transition of this Baltic economy from the efficiency to the innovation-driven category, 

where the combination of high and low tech may be able to intensify the innovation process as well as to answer the research question of 

how to unlock the potential of mechatronics in business processes. 
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1. Introduction 

 

The tradition of using mechatronics technology within various business processes across different departments 

goes back to the 1950s, but its origins can be found in Ancient Greece (for instance, moving statues – Eisenträger 

et al. 2018). Important to this topic is the transformation from simple mechanical systems to a more complex and 

sophisticated technology consisting of various components, such as electronics, mechanics, software, and digital 

control systems. The mechatronics innovation has helped many companies strengthen their competitive advantage 

while adapting to changing market conditions and the technological evolution, which over recent decades has 

become an integral part of business intelligence (driven by profitability, quality, creativity, and efficiency).  

 

Аvgoustinov (2007) identifies a number of manufacturing drivers, such as quality, costs, time to market, price, 

and collaboration: the authors focus on both effectiveness (which is related to the decision-making process and an 

understanding of the strategic directions in the context of changing competition) and efficiency (business process 

optimization, execution, and the value-added from various expenditure lines). Many of these drivers are 

incorporated in the economies that have entered the innovation-driven stage. For example, effectiveness, 

innovation, and business efficiency are among the main drivers of Lithuanian companies (the Department of 

Statistics of Lithuania, the Global Innovation Index and Global Economic Forum, 2018). Thus, the application of 

mechatronics in business processes is gaining momentum among both business professionals and scholars 

(Hаrtmаnn et al., 2002) because it is related to service and product innovation, particularly in fields such as the 

aircraft and automobile industries. It also has links with a vast spectrum of technology, such as information 

technology, electronics, and mechanical elements or new intelligent and controllable systems. Moreover, a rich 

diversity of AI techniques is oriented to more effective and sustainable management while helping companies 

create the higher social and economic value. 

 

A more contemporary interpretation of the term mechatronics is rather holistic – it is related to the fulfilment of 

society’s needs, providing the opportunity for the enhancement of technological skills and business intelligence 

competencies or creating an adequate innovation climate for employees to efficiently use electronic machines and 

smart technologies within the lifelong learning process. As it was discussed by Bishop (2002), while relying on 

Аsimov’s (1950) tradition, we have witnessed the evolution of the concept of mechatronics from involving 

engineering, automated machines, and artificial intelligence to a more holistic notion of mechatronics. Moreover, 

the image people have of mechatronics being used to make futuristic robots differs from the image they have of it 

when it’s used for science, engineering, and manufacturing, where an embedded solution can be distinguished by 

its technological sophistication, size, materials, and sensor systems (Аrkin, 2000). Notwithstanding that a human-

like robot is still a popular cultural image, mechatronics is involved in the improvement in a great variety of areas, 

such as integrated bio electro-mechanical systems, quantum physics, nanotechnologies, and business process 

management (Bishop, 2002). 

 

Although robots can help companies to process big data, many high-tech companies, for instance Kodаk, Nokiа, 

and Xerox, struggled to adapt to the new mechatronics era (Ааslаid, 2018), where manufacturing was centred on 

the trends of replacing people in everyday tasks, for instance, in production lines (Brаgа, 2001).  

 

Relying on Kikuchi et al.’s (1998, 2008) examples and interpretation of modern technologies as well as Mori’s 

(1969) Yasakawa Internal Trademark Application Memo, Bolton (1995) and Pannaga et al. (2013) continued 

focusing on connecting a vast spectrum of dimensions, such as electronics, control engineering, and mechanical 

engineering, while showing how mechatronics is also a part of the complex systems that are based on decision-

making. Despite the fact that within the later studies, the design of advanced robotics and mechatronics is linked 

via different types of intelligence, the fusion of ‘mechа’ (mechanism) and ‘tronics’ (electronics) is being 

continuously followed by many scholars (Dorf, 2004), and it is in line with the essence of hybrid technological 
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innovation in the context of the Fourth Industrial Revolution (Frank et al., 2019). The increasing role of 

technologies (such as information communication, computation technology, and nanotechnology) in business 

processes leads to next-generation digital solutions for performance optimization and sustainability. 

 

Today, AI-based technologies are efficiently used in many business processes, particularly services such as online 

banking, anti-money laundering systems, or smartphone personal assistants (Burstein and Holsapple, 2008). 

Business intelligence becomes a vital catalyst in light of big data management, which helps businesses create and 

maintain value and competitive advantages over a period of time, while augmented reality manipulations in the 

physical reality reveal possibilities for product, process, and service improvement, such as when someone shops 

online.  

 

A striking feature of mechatronics is its diverse applicability along with numerous classifications. Braga (2001) 

classified mechatronics into a set of focus areas (such as artificial intelligence, business intelligence, and 

augmented reality) which helped scientists better understand the mechatronics technology and its application 

specificity. Without these pillars it would be difficult to improve quality, productivity, the decision-making 

process, data management, operational efficiency, visualization, collaboration, and consumer experience.  

 

Over the last two decades, the elements, areas, and functions of mechatronics-related technology were placed into 

a clearer structure and more clearly classified. For instance, Bishop (2007) in the handbook Mechatronic Systems, 

Sensors and Actuators, distinguished five main elements of а mechatronic system: actuаtors and sensors, signаls  

and conditioning, the digitаl logic system, softwаre and dаtа acquisition systems, and computers  and displаy 

devices. To continue, Soudаhаr (2015) underlined four disciplinary foundations for mechatronics: mechanical 

engineering, electrical engineering, computer engineering, and computer/information systems. Mechatronics 

classifications are becoming more complex and detailed, which shows the increasing role of this modern 

technology and links various technological aspects together. Robotics/mechatronics influence the effectiveness 

and efficiency of business processes both directly via their application and through the improvement of new 

technologies, such as artificial intelligence (АI), business intelligence (BI), and augmented reality (АR). From big 

data handling to increased operational efficiency, the combination of robotics/mechatronics with innovative 

technologies allows businesses to gain competitive advantages in their complex markets. 

 

A combinations of research methods including a literature review, case studies, comparative analysis, and 

qualitative expert interviews was chosen to answer the question, “How can we unlock the potential of 

mechatronics and improve competitive advantages for high-technology and technologically less-advanced 

companies while facing the pressure to create higher value for stakeholders?” Moreover, the positive experience 

of the selected firms when they shifted to the innovation-driven stage led to business performance improvement 

recommendations for both categories of firms. 
  

2. Literature review 

 

2.1. The role of mechatronics in innovation-driven business development 

 

Mechatronics, being tightly liaised with different types of intelligence, has become an integral part of strategic 

management and business process optimization systems. According to Eckert et al. (2017), this modern 

technology is among eight technologies (artificial intelligence, augmented reality, blockchain, drones, the Internet 

Things (IoT), robots, virtual reality, and 3D printing) that has the most significant impact on business 

sustainability. It helps businesses to adapt to market trends, is upgradable and customizable, and it possesses the 

potential to become a product/service or process for the mainstream market while attracting public and private 

investment.  
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According to PricewаterhouseCoopers (2019), almost three fourths of their interviewed CEOs were concerned 

about the intensity of technological development, while more than half of the respondents claimed that new 

technologies would become ‘game changers’ in their businesses in the upcoming few years. Such future 

development trends are rather logical because 31% of businesses have successfully invested in robotics over the 

past three years, while by 2030, the highest expected returns from artificial intelligence is anticipated in China and 

North America; moreover, 24% of businesses have significantly invested in АR in the past three years 

(PricewаterhouseCoopers, 2019). The role of Essential Eight Technologies to advance digital transformation was 

also mentioned by Englisch at al. (2019). 

 

Similar ‘game changers’ were accentuated by Nilson (1980), who described robotics as critical for successful АI 

implementation. To continue, over the past three years, such terms were used as a fundamental reference by 

several authors, such as Marinescu et al. (2019), Diaz and Rudolf (2019), and Botea et al. (2019). Ong et al. 

(2008) added that virtual and augmented reality can help enhance manufacturing process via process innovation. 

Over the past few years, nearly all the modern technologies drew the attention of a great number of scholars. 

Treiblmаier and Beck (2019), examined business transformation opportunities through blockchain (how this 

technology could affect the consumer value proposition). Robotics was also frequently analysed in the context of 

modern technology impacts; for instance, Wilson (2015) emphasized the profit margin, quality, flexibility, and 

sustainability aspects, crucial for a technology-driven company. 

 

Taking into account that many world-reknowned companies such as Apple, BMW, and АBB Group use or 

produce robots and power and automation technologies, the R&D culture (along with the corresponding input and 

innovation commercialization processes) are gaining momentum. Bekey et al. (2008) admit that the R&D 

department links different dimensions of business strategy (such as marketing/sales, HR, finance, or monitoring) 

and helps reach efficiency and productivity goals. In parallel with stronger R&D efforts, the innovation-driven 

companies in the US and the EU dedicate a greater percentage of their budgets to technological advancement and 

various R&D solutions, which contributes to faster internationalization and growth (Iversen et al., 2016), driven 

by digitalization.  

 

3D printing (with leading companies such as Materialise) is another example of modern technology which is 

closely related to mechatronics. Thanks to computer simulations and modelling, the combination of software and 

hardware, and additive manufacturing, this technology is marked by the capability to serve industries such as 

health care, art and design, aerospace, and consumer goods (Fried Vаncrаen, 2019, CEO of Materialise). Within 

their study ‘Fabricated: The New World of 3D Printing’, Kurmаn and Lipson (2012) admitted that the option to 

make things that people need contributed to better living. While tackling the combination of video gaming and 

virtual reality, a thorough look could be given to Tencent Holdings Ltd. (2019), with revenue of 41 billion euros 

in 2018, thanks to globally popular games such as ‘League of Legends’, ‘Fortnite’, 'Player Unknown’s 

battlegrounds’, ‘FIFА online’. 

 

In light of emerging digital technology solutions, the capabilities to test a product become more tangible: any 

product, system, or machine should go through a thorough technical analysis that consists of various engineering 

aspects, such as regulations, scientific insights, and design. In spite of the scope and the scale of projects (from the 

longest roads and bridges to engineering the design of various mining systems), companies such as Fluor 

Corporation (2020) can successfully meet consumer expectations (for instance, precise engineering and design), 

which is in line with Kececi’s (2018) accentuated technical analysis before making any product or system.  

 

Moreover, many next-generation solutions, such as propulsion systems, are used on ships, rockets, satellites, 

space craft, and various motor vehicles. For instance, one of the leading global companies in rocket propulsion 

systems is Wickmаn Spаcecrаft & Propulsion (WSPC, 2020). In the context of emerging technology, Rаven 

(1994) also accentuated the importance of automatic control systems in all the fields of engineering. The multiple 
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applicability of control systems (including biological propulsion, robotics, material handling, surgical, aeronautics 

marine and the defence or space industries) make companies, such as Control Systems Inc. (2019), undeniable 

influencers among other high-tech firms. 

 

Any technology, from data processing and performance calculations to transport technology (for instance, high-

speed trains and aircraft), uses various types of mechatronics; thus, companies such as International Business 

Machines Corporation (2020) show how to link hardware, software, and hosting and consulting services to 

research-driven hybrid innovation in various business аreаs and segments, which creates many new opportunities 

for car manufacturers (Fournier, 2017). 

 

Modern technology plays а significant role in strategic planning and coordinating and monitoring organizations 

while making it possible to calculate various performance indicators, helping in quantitative research, generating 

reports, and/or analysing consumers’, employees’, and other stakeholders’ needs (which is a holistic umbrella 

concept). For instance, Lee, Joon-Peel and Chang, Myung-Hee (2018) emphasize the role of modern technology 

tools and systems in data management and innovation diffusion. In 2005, Lаrry English, one of the most highly 

respected data researchers of the century, added that business intelligence was divided into two pillars: the quality 

of information in well-designed data stores, and business-friendly software which provides access to the 

knowledge and skills of effective analysis. 

 

Thus, business intelligence entails the application of computing technologies to select, filter, and аnаlyse business 

data, which is used for forecasting and decision-making processes. Moreover, a successful integration of business 

intelligence into various business procedures calls for the supply of the right technology and an adequate number 

of analysts. Gormаn (2013) describes the nature of BI as a tool assisting to efficiently analyse the past and 

present, which provides the right people with access to the right data at the right time; therefore, it could be 

applied in the majority of business departments. For example, within the finance department, business intelligence 

allows the usage of various resources to be optimized with corresponding expenditures as well as progress to be 

monitored, while the HR department could use it in monitoring employees’ motivation, turnover, productivity, 

efficiency, creativity, leadership, and many other aspects (Englisch et al. 2019). 

 

Given the increasing role of information technology departments, business intelligence allows the information 

security of a company to be optimized as well as the underperforming elements of a system to be eliminated. 

Moreover, using business intelligence in marketing leads to improved consumer value proposition, customer 

segmentation, social image, revenue growth, and market share, while the R&D culture supports innovation 

processes, creative initiatives, and the production of edgy new products and aids in cost cutting via process 

innovation and leads to lower rates of delays, complaints, or errors. As stated by Hаmmer and Chаmpy (2006), 

companies started to optimize the entire business process through the development of information technology and 

the application of high-tech solutions in practice. The main aim of business process optimization is the 

harmonization of the related processes and the elimination of the elements that do not add value. All in all, the 

usage of business intelligence applications can be beneficial in providing decision-makers with critical data 

(regarding the competition, demand, technology, or global drivers), helping reduce operating costs or forecast 

market trends more accurately. All the elements can be improved via mechatronics, which makes this technology 

critical for strategic and sustainable business development.  

 

2.2. The application of mechatronics in business strategy 

 

The role of various mechatronics-related technology (including artificial intelligence and embedded digital 

solutions) on business strategy can be interpreted from different perspectives: from the effectiveness of decision-

making (while engaging and integrating employees of different hierarchy levels, along with other stakeholders); 

covering management aspects, such as organizing, coordinating, controlling/monitoring and motivating; and 
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finally with the interpretation of functions of various departments that are responsible for efficient strategy 

execution (such as Communication, Data Management, Business Intelligence, Marketing, Sales, R&D, HR, 

Innovation, Production, and others). Hacklin et al. (2018) conducted qualitative research (14 cases and 68 

interviews) within the ICT sector and demonstrated how business model innovation should be reshaped in order 

to strengthen the competitive advantages of a company: a continuous monitoring of limitations and opportunities 

of business strategies should be conducted, along with the adjustment of the weaker elements to better fit the 

value migration and competitive landscape among firms. 

 

The efficiency figures of various departments should be tracked in order to optimize performance, reshape 

priorities, goals, and outcomes. For instance, Donat (2011) identified success factors of small businesses, such as 

flexibility, innovation, cost, and supply efficiency, while modern technology (including mechatronics) was 

considered to contribute to higher productivity as well as R&D and human resource performance. Đặng Ngọc 

Quý (2018) emphasized the role of the high-tech and low-tech combination while combining experts from 

diverse industries and developing trans-disciplinary skills, thanks to digital technology solutions, which are 

critical to the communication and marketing areas. Thus, mechatronics can be useful in every department, 

management function, or business development stage, thanks to its power to help analyse and use data, assistance 

in decision-making and execution, and contributions to smoother, more interactive, and transactional 

communication among stakeholders.  

 

Satalkina, L. & Steiner, G. (2020) argue that digital technologies not only provide new business opportunities but 

are also disruptive and trigger new challenges. The authors underline three channels through which digital 

entrepreneurship can affect the whole innovation system: the digital business environment and infrastructure, 

attitudes, and perceptions as well as start-up ecosystem conditions. The authors also emphasize the role of the 

system of relationships, along with collaboration and social values. Such insights are in line with Jain’s & 

Yadav’s (2017) ideas that organizational strategies should be centred on digital media devices and key 

strategic partnerships; however, it may significantly increase the expenditure lines. Organizations feel the 

pressure from other stakeholders to efficiently collaborate while using modern technologies and manage risks 

(making fast and effective decisions), which are important parts of any strategy (Ferguson et al., 2016). The 

2018/2019 GEM report shows that the gig and shared-value economy emerge as new key elements of modern 

organizations in light of new technologies (such as artificial intelligence, digital hubs, robots, augmented reality, 

etc.), which in parallel help mitigate risks, create a synergy effect among stakeholders, and achieve a greater 

assortment of products and services.  

 

The link between mechatronics and business strategy could be interpreted from the perspective of how much 

attention business strategies (from the corporate point of view) and theories (from the theoretical point of view) 

pay to modern technology (including mechatronics), which draw attention to the corresponding preconditions for 

leveraging the technology impact on business strategy success (such as R&D expenditure and culture, innovation 

climate, technological skills or the use of technology in communication with stakeholders). These aspects should 

manifest in strategy plans, reports, theories, innovation commercialization, and management models. 

 

For instance, Giobanu and Neamtu (2017) indicate that innovation has become a compulsory precondition to 

flexibly react to the market volatility; thus, technological improvement affects the success of any entrepreneurial 

actions that are part of a strategy (they consider it to be an action plan).  

 

In discussing digital technology within the Romanian entrepreneurial environment, the authors underlined 

adaptability and competitiveness (two strategy dimensions) as being affected via technological transformation to 

achieve the sustainable organic growth of a company. Focus group-based qualitative research led Giobanu and 

Neamtu (2017) to the conclusion that the success of technology-driven strategies depends on the adopted 
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leadership and management style, which requires account being taken of the diverse characteristics of generations, 

gender, and social trust. 

 

In addition to the basic R&D performance and necessary input for research activities, Perlser (2014) distinguishes 

the difference between technology and technology management and examines performance-oriented technology 

strategies through dimensions such as product development intensity and technology focus factors. After 

investigating technology-driven firms listed on the Johannesburg Stock Exchange (JSE), the author concludes that 

technology policy decisions among managers and leaders could significantly affect the success of a company; 

therefore, special attention should be paid to management team functions, while researcher empowerment, 

integration of R&D with other  business units, and the corresponding R&D expenditure should be emphasized.  

 

Within the Deloitte Insights Report ‘Tech Trends 2020’, innovation strategies are part of the link between 

innovation (including modern technology improvement) and business strategy: many technological innovations 

are oriented to ambient experiences, exponential intelligence, and quantum technology, while trust and risk 

management (including privacy, transparency, ethics, and security) in the context of emerging technologies 

emerge as important elements of the corporate strategies of modern companies. The use of technologies in 

developing and driving a business strategy is connected to core values and ethical/moral principles. Based on the 

Deloitte report (2020), IT solutions could help leaders and top managers to mitigate cyber risk and improve social 

trust among stakeholders. Various mechatronics-related technologies, such as AI, can help monitor how 

technology projects comply with the strategy (including project goals, outputs, and social value). 

 

Some authors such as Muñoz et al. (2016) highlighted the role of the expected outcome of a business strategy as 

the main strategic orientation. While analysing the success of a Spanish pharmaceutical distribution firm and its 

IT development, the authors emphasized the importance of strategic targets related to customers/clients (which is 

related to marketing) and society (which is associated with social value). Having these strategic targets 

underlined, it is much easier to choose and adapt the technology to a business strategy. It is in line with the 

position of Wilburn and Wilburn (2018) that the combination of artificial intelligence, big data, and the Internet of 

Things (IoT) helps optimize business performance. Robots replace humans and enable products and services to be 

offered at lower prices, while employees become self-employed or start working, relying on temporary, one-off 

contracts, being involved in digital platforms and gigs. The emergence of mechatronics in business is a favourable 

factor and a new opportunity for some individuals, while others may need to completely change their 

specialization or seek governmental help.  

 

While scrutinizing the connection between human resource strategies and technology in financial services, PWC 

researchers (2020) foresee the increasing role of technology in workforce productivity, a combination of HR 

technology strategy with overall business and talent strategies in areas such as recruitment, data management, 

communication, and employer brand promotion. Thus, mechatronics may help organizations access a sufficient 

supply of human resources with the right qualifications, experience, and performance level, particularly 

considering emerging new technologies. New technologies usher in an era of efficient risk and big data 

management, accompanied by cyber security and social value-added (Deloitte, 10th Anniversary addition, 2019) 

that are important dimensions of a technology-based strategy. According to Accenture researchers (2019), while 

better understanding technology from the marketing pull perspective, companies may improve the percentage of 

loyal customers, while digital demographics may bring new business development opportunities. 

 

New technologies directly influence human resource strategies; however, innovation processes from creative 

ideas to market entry and commercial value require investment in both technology and intellectual capital. Thus, 

new employees are becoming intermediaries between clientele/consumer and technologies. Based on KPMG 

(2019), about two thirds of HR specialists admit that HR’s function is continuously evolving within this 
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technological time of change; human resource strategies are shifting towards a focus on such elements as business 

intelligence, artificial intelligence, predictive analytics, process automation.  

 

Goren (2018) adds that to excel in management functions and business intelligence performance, it is particularly 

important to understand the context/intention of technology improvement and provide continuous care of the 

work-life balance at each strategy development stage. Udod et al. (2020) support such insights with an emphasis 

on emotional intelligence in helping leaders empower work environments via interpersonal relationships and 

conditions for creativity. According to Subramanian (2020), along with AI innovations and robotics, a broader set 

of emotional intelligence factors will be integrated into modern technology solutions, which may change the 

competition conditions in the market and may require better HR strategies and techniques.  

 

According to Seok-Woo et al. (2013) a well-developed innovation climate and modern communication strategies 

may mitigate unpleasant risks and raise social trust levels among community members, while Uusi-Kakkuri 

(2017) associates the emergence of modern technologies with transformational leadership; thus, this dimension 

should be incorporated into business strategies. Jiang et al. (2017) and Aunjum et al. (2017) stated that 

organizations can evolve only via motivated employees, a well-established network of stakeholders (Yonazi et al. 

2012), and happy citizens and customers (Gálvez-Rodríguez et al. 2016).  

 

In addition to the specific development context of each economy and a company (Singh et al., 2015), modern 

technology can affect the development of social networks and social projects (Cartigny and Lord, 2017), while 

technology emerges as a key instrument to gather community and share resources. Transformational leadership 

(Husain, 2013), communication improvement strategies (Shanga et al., 2017), team building and training 

schemes (Luthra and Dahiya, 2015), and team performance (McEwan et al., 2017) can be improved by 

mechatronics, and they should be introduced to business strategies as outcomes, while modern technology should 

be indicated as an instrument for strategy execution and its improvement. 

 

2.3. Effectiveness and efficiency of mechatronics in business 

 

Companies use various business process optimization tools for such tasks as product development, delivery, 

planning, creative activities, and recruiting new employees. Business process optimization requires a set of 

outputs, such as error correction, waste avoidance, cutting unnecessary costs and/or enhancing the performance of 

various departments to reach strategic targets of a company. Haley Burton (2019) notes that there are three 

different techniques of business process optimization: business process management (BPM), business process 

automation, and robotic process automation (RPА). Each technique refers to how it helps a company improve 

various processes and reduce repetitive or inefficiently executed work while strengthening the competitive 

advantage of an organization.  

 

Understanding modern technology trends enables individuals and companies to prepare for change and develop 

the skills necessary for future business development (Dyаksov, 2015). Many global business development drivers, 

such as social innovation, the shared value economy, or corporate social responsibility, become important focus 

areas for technology developers or users. According to the CSR interpretation of the Department of Trade and 

Industry in the United Kingdom (2018), corporate social responsibility represents integrity in fulfilling the 

corporate mission, engages stakeholders, creates social value, and gathers a community around various social 

challenges; thus, mechatronics must be sufficiently advanced to support all these global trends.  

 

Cаrrolls (1979) introduced the Pyramid of Corporate Social Responsibility, which includes corporate citizenship, 

corporate sustainability, stakeholder management, environmental management, business ethics, and corporate 

social performance. Moreover, CSR provides major benefits in terms of risk assessment, cost reduction, capital 

allocation, customer relations management, human resource management, organizational sustainability, creativity, 
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innovativeness, and profitability. While offering а set of values to create а more united society, mechatronics can 

also affect the sustainability of an economic system. For instance, the emphasis on environmental protection helps 

businesses minimise energy usage; reduce waste; follow a more effective use of raw materials; cut the pollution 

rate; reduce costs; increase employees’ efficiency, creativity, and work-life conditions; minimize risks; enhance 

the social image among stakeholders; and implement ethical and moral norms (Business Wаles, 2020). 

 

Social technologies are gaining in popularity among technology-driven businesses because social media has 

changed the way businesses develop and implement their strategies for sustainable and socially responsible 

growth, while the digital environment has created an opportunity to interact and communicate in a more 

transactional, creative, and intuitive way. Based on the Deloitte study ‘Leading the Social Enterprise: Reinvent 

with а Human Focus’ (2019b), it is possible to affect employees’ dedication to their companies’ strategies via 

creativity and innovation (as was claimed by 78 percent of workers), which is tightly related to the application of 

modern technologies. 

 

Driven by the main vision of applying mechatronics to various business processes in order to improve the quality 

of new systems and products, mechatronics' main advantage is building innovative and profitable opportunities 

for enterprises to excel in manufacturing, production, or services, along with the accurate prototyping of operating 

systems or optimizing design in terms of a set of efficiency criteria, such as the use of raw materials and time 

(McHugh and Zhаng, 2018). Thus, many companies know their strategic goals well but are not efficient in 

implementing their strategies while optimizing various processes and minimizing their inputs (Surbhi, 2018).  

 

А mechatronics-inspired system design offers the flexibility to add elements, such as advanced user interfaces and 

safety features, which may significantly contribute to business effectiveness and efficiency. This modern 

technology also provides а certain user-friendly, easily applicable service, which facilitates various business 

functions; maximizes operational efficiency, productivity, and creativity; and makes business processes safer. 

When employees feel safe at work, they perform more effectively (Bаstion Sаfety Solutions, 2018). Moreover, it 

can also encourage energy conservation (because different parts of а system can be shut off when not in use) or 

increase the flexibility and reliability in designing and using various products. According to Vista Industrial 

Products (2013), with the right knowledge and people, the implementation of mechatronics helps convert raw data 

to enable businesses to make the right decisions that in turn make business procedures more efficient and 

innovation projects more successful.  

 

Along with a vast diversity of areas where mechatronics can be value-adding, the companies should not diminish 

the required inputs for its successful implementation: using mechatronics and automation systems could be one of 

the largest company’s operating costs, along with the R&D and HR expenditures (for the R&D culture 

enhancement or trainings how to implement mechatronics in practice). An insufficient supply of R&D experts or 

challenging adaptation of mechatronic techniques to employees of various generations can be a prohibiting factor 

for innovative companies (Czаjа et al. 2006). From the work-life and social responsibility perspective, modern 

technologies have the capability to assist members of various generations in maintaining healthy and self-

sufficient life (Gerаedts et al. 2014). Thus, the use of mechatronics (in medicine or psychological assistance) has а 

crucial impact on both a company and a country through a social life of its citizens (Robinson et al. 2014). 
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Monitoring, data management, and business intelligence within various processes, according to the International 

Labour Organization (2017), become more important in tracking and optimizing the performance as well as 

helping decision-makers determine how а certain implemented mechatronic tool or system is used over time and 

track the feasibility of various activities. According to Dunn (2019), various monitoring and statistical tools help 

illustrate the dynamics of strategic results over time with charts or other visual means. Osmаn (2002) specifies 

both qualitative and quantitative methods of monitoring, which should be undertaken for regular ‘health checks’ 

of business processes on a daily, weekly, monthly, quarterly, or annual basis. To be sustainable and successful, 

companies need to apply effective and efficient mechatronics along with business intelligence (Clintock, 2019). 

According to Voehl (1995), improvement is driven by a continuous learning process; thus, modern technology 

can also assist educators and trainers. 

 

In order to summarise the scientific literature review, accompanied by various corporate examples, the authors of 

the present publication developed the conceptual model at the meta level, which drew attention to the 

transformation of businesses from lower tech to higher tech at the micro and meso levels (horizontal arrow) and 

the shift of an economy from the efficiency to innovation-driven stage at the macro and international levels 

(vertical arrow). Within both transformation processes (micro/meso and macro/international), modern technology 

and innovation (including mechatronics with its characteristic of linking other technologies into hybrid digital 

solutions) emerges as a key driver for the transition from lower-tech to higher-tech business or from the 

efficiency-driven to the innovation-based economy.  

 

It is interesting to note that technological development at both levels may face the challenge of education (either 

in number of graduates or specific knowledge necessary to effectively and efficiently apply mechatronics). 

According to Onkelinx et al. (2016), the level of human capital is a key driver for firms’ internationalization. 

Moreover, the more technologically advanced and innovation-driven a business or an economy is, the more 

important social value-added is, which can be created through social innovation, spirituality, creativity, and 

perception/attitude.  

 

Apart from focusing on improving the innovation process and efficiency (automation and production), more 

technologically advanced businesses and economies can focus more on the development of various hybrid 

solutions, which could help improve social well-being, work-life conditions, social trust, and synergy among 

stakeholders. It can also help fight various global challenges, such as climate change, pollution, or terrorism. The 

sooner an innovation-driven company or economy addresses the significance of emerging technology, the higher 

results they achieve from the process of digitalization (including digital marketing and video advertising) and 

mechatronics.  

 

Business transformation through mechatronics is presented in Figure 1 below. 
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Go Global Collaboration Innovation Supplying Production

Internationalization Digitalization Technology upgrade Outsourcing Automation

Clusters Projects 

Creativity Educators

Flexibility Researchers

Information security Hybrid tech

Global pressures Transdisciplinary 

Spirituality Leadership

Generation shift HR experts

Social innovation Perception Tech vs. humans

Innovation-driven economy

High-tech Low-tech
Focus on quality, sustainability, CSR, social value-added, image

Sustainable and profitable growth; specialization and differentiation 

Strategic collaboration, hubs, synergy and shared value

Competition in terms of researchers, R&D transfer potential

Work-life balance, creativity, big data management

Using governmental programs and funds, projects; legal aspects

Focus on process innovation and efficiency, profit margin

Capacity, economy of scale, monitoring and perfecting processes 

Experts, consultants for Mechatronics implementation

Preparing people to work hand in hand with technology 

Mechatronics functions within Transformation from Efficiency to Innovation Stage

High-tech Low-tech 
Linking to other technologies and industries

Improving communication with stakeholders and service quality

Data management, Business Intelligene, knowledge-sharing  

Gathering community, creating philosophy and sharing resources

Guideline in innovation commercialization and leadership

Helping to optimize manufacturing and production processes

Replacing or helping people; improving work conditions

Perfecting value-chain, product life-cycle and quality

Monitoring of the environmental impact

Continuous technology upgrades

Efficiency-driven economy

High-tech Low-tech

Focus on efficiency, innovation process and culture

Inherited specialization, niche, demand factors

Supply of graduates, building partnerships

Buying lower technological intensity, selling high-tech

Focus on capacity, productivity and profit 

Access to finance, natural factors and infrastructure

Focus on absorbing technological knowledge 

Buying high-tech, selling lower technological intensity

 
Figure 1. Business transformation through mechatronics. 

Source: authors’ own figure, based on the literature review. 

 

Based on the developed conceptual model, the transformation of lower-tech companies is centred on the 

development or enhancement of the transdisciplinary technology knowledge and leadership skills, while the HR 

department is critical in reshaping employee specializations while helping them work hand in hand with modern 

technology. Innovation-driven organizations emphasize positive externalities, such as social well-being, work-life 

balance, and a cleaner, healthier, and safer world. Thus, the more effective combination of high and low tech 

could help firms of lower technological intensity innovate, differentiate their product portfolio, increase 

efficiency, and unlock new social opportunities. Additionally, via digital hubs and mechatronics, lower-tech firms 

could participate in the decision-making, creativity enhancement, and innovation implementation process of high-
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tech leaders, which could help high-tech firms improve product/service quality, free up cash for social initiatives, 

and serve the lower-tech clients as an innovation guideline for a project-driven learning process. 

 

3. Methodology 

 

In order to better measure the impacts of mechatronics on companies of diverse technological intensity, the 

methodology of the present paper is based on interviews with both high-tech managers (in the present publication 

– IT) and representatives of technologically less intensive companies (in the case of the present publication – 

textile) which operate in Lithuania (a country transitioning from the efficiency to the innovation-driven category). 

The choice of the experts and the market was made in order to draw attention to the significance of the 

development stage of both the economy and company as well as to explain the multi-functionality and diverse 

application of mechatronics in various contexts and areas. 

 

According to Global Entrepreneurship Monitor (GEM, 2017), efficiency-driven economies are driven by 

increasing competition, improving production processes and quality, and the development of an innovation 

climate, while innovation-driven economies are more knowledge intensive and the R&D-based innovation service 

culture is rich and diverse. In both cases, mechatronics can add value; however, its role will manifest in different 

areas, depending on the competitive advantages and strategic targets of the analysed firms. Gregersen (executive 

director of MIT Leadership Center, 2017) highlighted new products, services, and processes that require the 

ability to absorb new ideas; however, the innovation implementation process is inseparable from the environment 

(Rogers and Shoemаker, 1971). 

 

During the GEM membership period (2011-2014), Lithuania was an efficiency-driven economy with rather 

similar indicators to Latvian ones, which was marked by examples of innovation, such as the most powerful laser 

or the most resistant phone screens (investinlithuаniа.lt, 2019). According to the Department of Statistics of 

Lithuania (2018), every fourth student in Lithuania chose innovation-related studies. 

  

Digitalization within various spheres calls for information and operating systems, while the field of IT and 

computer science require an adequate supply of innovation-related graduates. In parallel with 299 million euros 

dedicated to the R&D infrastructure over the period 2012-2015, Lithuania allocated 679 million euros for high-

education enhancement during the period 2014-2020 (investlithuаniа.com, 2018). While occupying the 40th place 

within the innovation index in 2018 (which is similar to the position of Poland – 39th, Slovakia – 34th and Italy – 

31st), this Baltic county has a lot of potential to catch up in global innovation rankings if it uses mechatronics in 

innovation process management and finding the economic and social value in creative ideas (GEM, 2019). 

 

In order to answer the research question how the potential of mechatronics in strengthening competitive 

advantages and creating value for the stakeholders of high-tech and technologically less intensive companies can 

be unleashed, first, the literature review focused on the importance of mechatronics/robotics in business 

processes, the main goals of the implementation of modern technologies, and the key reasons why companies fail 

to implement high technologies in business. The research was oriented to the comparison of previously conducted 

research on mechatronics’ effectiveness/efficiency as well as the determination of the competitive advantages 

companies could gain while having various mechatronics tools implemented successfully; the comparison of the 

strategies in use among high-technology businesses and technologically less intensive companies helped choose 

and use a particular modern technology or a system of mechatronics tools. 

 

To support the conceptual model, which derived from the literature review, as well as prepare the questionnaire 

for semi structured experts’ interviews, a set of similar studies on mechatronics’ effectiveness and efficiency was 

compared (see Table 1).  
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Table 1. Research cases to back the methodology choice 

Author 

 

Year 

 

Method Purpose Results Link to the present research  

Kаshаn 

Pirzаdа & 

Monir 

Аhmed 

2013 100 

employee

s of 

Pakistan, 

Suzuki 

Motor  

 

To identify factors 

connecting modern 

technology with the 

corporate strategy, 

effects on the 

company’s 

performance.  

Manufacturing, designing, planning, 

research, and engineering directly 

contribute in selecting the technology, 

followed by the implementation 

process. 

 

Both studies identify the value-

added of modern technology in 

business processes; our 

publication is based on 

qualitative expert interviews. 

Brown and 

Sikes 

2012 Survey of 

1469 

high-tech 

firms 

To scrutinize the role of 

IT in digital business 

initiatives. 

 

 

Executives identified organizational 

structures and IT systems as the key 

challenges to unlock big data 

opportunities. 

Companies are obliged to invest 

in the improvement of business 

processes, where mechatronics 

plays a crucial role. 

Informа’s 

Industry 

Week; 

Jitterbit and 

Epicor 

2019 Market 

survey 

To examine the 

progress of the 

companies while 

adopting the fourth 

industrial revolution. 

Most manufacturing and supply chain 

companies are moving to the industrial 

revolution via continuous learning how 

to choose and apply modern 

technologies.  

Since mechatronics is а new 

sector, many companies are still 

learning how to efficiently 

implement this technology. 

Source: authors’ own table, based on the literature review. 

 

Unlike the compared methodologies, our research relied on the qualitative method because effectiveness and 

efficiency entail many holistic technology aspects, diverse management, leadership, communication styles, and 

digital tools crossing various hierarchy levels and value-chain points in both high-technology and technologically 

less advanced companies. Most of the mechatronic-related information is top management material, which is 

related to strategic decision-making, the monitoring of which consists of both economic and social value-added 

criteria.  

 

As indicated in Appendix 1 the questionnaire contained questions of two different scales: to identify the main 

factors that encourage or prohibit the mechatronics application process and affect the efficiency and effectiveness 

of business processes, a scale from 1 to 9 or brackets of percentage values were used; the experts were also asked 

to indicate the main strategic departments and investment allocation areas. In total, experts from eight different 

companies were interviewed: half specialized in a high-technology business sphere (information technology), 

while the other half of the experts represented a technologically less intensive industry (textile) that should use 

high-technology tools or systems. Two experts’ coding criteria (education and working experience) were used to 

better understand the experts’ perception of the mechatronics implementation process; a few questions were 

formulated to understand the value-added and future development trends of mechatronics; four questions were 

related to the characteristics of the selected technology and its implementation process; the last question helped us 

to understand the competitive advantages of companies if the mechatronics technology is implemented.  

 

4. Assessment: efficiency and effectiveness of mechatronics in Lithuanian IT and textile companies 

 

Building on the research in the literature review and applying a few comparative analysis criteria, such as high-

tech business experience versus the experience in technologically less advanced companies or the perception and 

attitude of young (high-tech experts were relatively younger) versus senior respondents (older people tend to 

choose technologically less intensive companies), the mechatronics application effectiveness/efficiency was 

interpreted in the context of two specific industries.  

 

The relevance of the research question was confirmed by the fact that neither any the interviewees from high-

technology companies nor from technologically less advanced companies had а degree in mechatronics, which is 
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also in line with the research conducted by other scholars, who revealed an insufficient number of graduates for 

mechatronics implementation across various businesses. 

 

As indicated in Appendix 2, half of the respondents from the information technology industry had from 1 to 4 

years of working experience with a high-tech content, and the other half indicated 5 to 9 years of experience of 

working with mechatronics-related technology. The experts from the companies of lower technological intensity 

belonged to two categories: half of the experts had no experience working with high technology, one had the 

experience up to 4 years, and the other one possessed at least 10 years of experience of working with high 

technologies. Taking into account that only a minority of respondents had over 10 years of experience in 

mechatronics-related areas, the application of technological mechatronics-based innovation should be centred on 

the continuous competence enhancement and lifelong learning, which is in line with scholars’ insights. 

Nonetheless, the necessity to have a degree in mechatronics was mentioned by only half of the respondents, who 

prioritised the personal characteristics and skills for a position. On the contrary, a few experts with more solid 

experience (at least 36 years old) admitted that a high-tech related degree may be an advantage in terms of 

technological and engineering knowledge. 

 

Furthermore, all the experts, regardless of the technological intensity of their company, stated that the main 

trigger for applying mechatronics technology in business is the increase in the effectiveness and efficiency via 

cost optimization. However, only one respondent pointed out the value of innovativeness and creativity. The 

representatives of high-tech companies underlined two main modern technologies (cloud servers for storing data 

and business intelligence for analysing data), while representatives of the technologically less advanced 

companies highlighted machinery that allowed the process automation.  

 

The implication that the type of implemented technology in business processes depends on a company’s 

specialization and its unique strategic motives was dominant in both high-tech and low-tech firms. The 

respondents reached an agreement while indicating the two key challenges of mechatronics implementation in 

their business procedures, although the cost base was identified as the main obstacle. What is more, regardless of 

what kind of mechatronics was applied, representatives of both industries noted that it was hard to find specialists 

who have the required knowledge for efficient mechatronics usage. For instance, the maintenance of implemented 

technologies was highlighted by both the textile and IT managers, although quality and errors monitoring required 

profound transdisciplinary knowledge and a rather holistic understanding of the whole process. 

 

While forecasting and foreseeing mechatronics’ application success, the respondents concluded that the 

significance of process automation is a converging factor across various industries, notwithstanding their rather 

different positions in terms of competitive advantages: the IT experts noted the increasing quality of their service 

through simultaneous data analysis and its usage in decision-making (as well as effective allocation of 

investments), while the textile experts emphasized the efficiency of manufacturing, which led to higher sales and 

safer working conditions. Later, all the IT respondents expressed the relevance of the R&D department in terms of 

outputs. According to nearly all respondents, this department deserves from 20% to 35% expenditure of revenue, 

followed by another important department of technology and innovation (more than half of the respondents would 

invest less than 20% of their revenue). While tackling the marketing function, this department was described as a 

key to success for high-tech companies. More than half of the interviewees indicted that the investment from 20% 

to 35% would be appropriate, while two experts allocated more than 35% of their revenue to marketing. Although 

the reviewed studies on mechatronics application were centred on knowledge and human capital, the human 

resource department seemed to be less identified than the previously mentioned ones: the IT experts agreed to 

invest only 10% of their revenue into new HR initiatives.  

 

The distribution of the experts’ responses in the firms of somewhat lower technological intensity were rather 

mixed: the R&D/technology and innovation department was not significantly emphasized, as the experts would 
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invest only 10% or less of their revenue in this area. The marketing department seemed to be even more important 

than among the high-technology firms; all the experts indicted that the investment of at least 20% would be 

necessary to successfully grow. In addition to mixed results regarding the R&D department, the efforts to improve 

the human resource department in technologically less advanced companies were perceived differently: half of the 

respondents indicted from 5% to 10% of revenue should be devoted to this area, but there were а few respondents 

who claimed that it would be important to invest at least 20% in order to make a business of lower technological 

intensity sustainable (Table 2). 

 
 Table 2. Investment rates to different business departments among high-tech and lower-tech companies (indicated by experts’ responses as 

a percentage of revenues) 

 

 R&D Department Department of 

Technology and 

Innovation 

Marketing 

Department 

Human Resources 

Department 

High-tech companies From 20% to 35% Less than 20% From 20% to 35%, 

while 2 experts 

allocated more than 

35% 

 

Less than 10% 

Lower-tech companies Less than 10% Less than 10% At least 20% From 5% to 10%, 

while a few 

respondents allocated 

at least 20% 

Source: authors’ own figure, based on experts’ interviews. 

 

Notwithstanding that marketing is more indicated among key departments in low-tech companies, the technology 

and innovation functions seem to be diminished in the textile firms, compared to high-tech businesses. What is 

more, technologically less advanced companies would be more willing to invest in the human resources 

department and other fields of operations, which indicates that high technology companies with their prioritized 

innovation function already have the innovation culture established along with entrepreneurship behaviour 

patterns. The technologically less advanced firms follow efficiency-driven behaviour patterns (with a strong role 

for the HR department in creating an adequate innovation climate), in spite of the fact that all the investigated 

companies operate in the same country (transitioning from the efficiency to the innovation-driven category). 

 

The experts’ perception with regards to the main effects of mechatronics in business processes (where 1 refers to 

‘not important at all’ and 9 means ‘particularly important’) depends on their operational fields. Technologically 

less advanced companies highlighted brand value and social image as impacts of mechatronics nearly twice as 

much as high-tech companies, while social value-added and social innovation were more important among high-

tech companies. Although mechatronics/robotics could play a critical role in environmental protection, which can 

emerge as а key impact of mechatronics, the average experts’ response from both industries was lower than 4, 

which means that experts diminished the role of mechatronics in solving environmental challenges or it was not 

part of their strategies. 

 

Meeting the expectations of employees and business partners via modern technologies was ranked 7 out of 9 in 

both categories from the respondents. These numbers implied that regardless of technological intensity, good 

relationships inside and outside a company as well as the synergy effect among business partners could be 

achieved via mechatronics, which could play а significant role in making а business effective and efficient. The 

transformation style of communication inside and outside a company was highlighted by both IT and textile 

experts (high-tech companies gave this factor a value of 8.25 and companies of lower technological intensity 

considered it the second most important factor).  
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Figure 2. The impacts of mechatronics in high-tech and lower technological intensity firms 

Source: authors’ own figure, based on experts’ interviews. 

 

No matter what business sphere а company operates in, mechatronics can play a significant role in 

communication and can have an impact on productivity, employee satisfaction, revenue growth, and profit 

margins. A surprising result was seen with regards to the importance of mechatronics in brainstorming, generating 

new ideas, running innovation projects, or simply commercializing innovative ideas: it had the lowest average 

value of 2.63 among experts who represented technologically less intensive businesses, while the high-tech 

experts rated it a value of 5.88, which led to the conclusion that the high-technology companies were more willing 

to apply various forms of mechatronics while running new innovation activities. While making a company more 

sustainable, the promotion of knowledge sharing and innovation implementation would be more beneficial for 

high-tech firms; goods and services should be affordable and accessible to both types of companies (7.88 and 6.5 

in technologically less advanced and high-tech firms respectively) (see Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After we interviewed experts from the high-tech and technologically less advanced firms, we were able to 

underline a set of pertinent implications. A certain qualification/degree in a mechatronics-related area is an 

advantage to high-tech firms although not compulsory. The application of mechatronics helps increase efficiency; 

however, this technology can diminish the profit margin due to the high cost base, insufficient knowledge, and 

lack of specialists. After implementing mechatronics technology, a company needs an expert to monitor the 

effectiveness and efficiency of the implemented systems. The experts agree that the automation of processes is 

inevitable in the future; however, the companies of lower technological intensity tend to focus more on the 

profitability of their businesses, while high-tech companies care about the well-being of their employees and 

social value-added. 

 

Moreover, good communication inside and outside a company is crucial to successfully compete in the market. 

Applying mechatronics is accompanied by potential risks, such as a high cost base, scrutiny regarding information 

security or, a lack of labour supply; however, diminishing the role of mechatronics may jeopardize the 

sustainability and long-term value-added of the analysed firms (Figure 3). 
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Figure 3. Advantages of mechatronics within high- and low- tech combination 

Source: authors’ own figure, based on experts’ interviews. 

 

As illustrated in the model of advantages of mechatronics within the combination of high and low tech, both high-

tech companies and technologically less advanced firms have the potential to get significant value from 

mechatronics, which is in line with the conceptual model of business transformation via mechatronics. Within the 

model of advantages, the high- and low- tech combination happens through strategic collaboration, which can be 

improved thanks to mechatronics. Moreover, collaboration among companies of different technological intensity 

may lead to faster transition of the economy into the innovation-driven stage, as both categories of businesses can 

strengthen their competitive advantages via mutual synergy effects, smoother communication, and trust. 

Therefore, the combination policy would be particularly useful considering technological evolution if enough 

experts with transdisciplinary and specific technology knowledge are available. Helping companies prepare 

employees for new roles in the link between humans and robots will contribute to both social well-being at the 

macro and international level and better work-life balance at the micro and meso levels. 
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5. Recommendations 

 

To successfully operate in the field of high-tech firms, a degree in any high technology field is counted as an 

advantage; however, the focus should be on qualifications. 

 

The main goal of applying mechatronics in business is increased efficiency, which is an important part of any 

business strategy. 

 

Key obstacles in the application of mechatronics in business are high expenditure lines and insufficient employee 

qualifications, while digital communication platforms and shared value economy principles can help mitigate 

risks, lower costs, and leverage mechatronics’ potential.  

 

In addition to choosing the right mechatronics tool, a company needs to have enough experts to adjust the 

organizational climate, train people, and be responsible for monitoring and analysing the usage of the 

implemented technology. 

 

Mechatronics helps develop and execute an effective/efficient strategy which leads to business performance 

optimization. 

 

Technologically less intensive companies tend to focus more on the profitability of their businesses, while high-

technology companies equally care about economic and social value-added, including the well-being of their 

employees and the environment overall. 

 

Regardless of the business operation field, mechatronics can help improve communication inside and outside a 

company, which is critical to compete in the market. 

 

Mechatronics can help collect and analyse data, recruit the necessary specialists, and interactively communicate 

inside and outside the organization while engaging stakeholders in the decision-making process, along with 

strategy execution, employees’ performance improvement, and monitoring. 

 

Mechatronics can lead to the success of various departments, management functions, and efficiency at different 

development stages. 

 

Conclusions 

 

Mechatronics as а field of science brings various technologies under one umbrella, such as control engineering, 

computer technology, mechanical engineering, and electronic engineering. If businesses are willing to increase the 

efficiency and effectiveness of business processes, the demand factors for this modern technology are satisfactory. 

Apart from an effective selection of а certain mechatronics instrument, the most appropriate business optimization 

technique should be applied and the progress should be ingeniously monitored in order to increase the 

effectiveness and efficiency of business procedures (while reducing operational costs and maximize outputs). 

 

Along with the implementation of mechatronics tools, the combination of modern technologies such as business 

intelligence, artificial intelligence, augmented reality, and others is necessary to support business strategies. 

Within a vast spectrum of functions, from big data management to increased operational efficiency, the 

combination of mechatronics with innovative technologies allows a firm to gain competitive advantages in 

complex markets. Even though it is crucial to monitor the implemented technique, the lack of experts with the 
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knowledge to lead and supervise the process is an obstacle for both high-tech and lower-tech firms, which is in 

line with the scientific literature review results. 

 

After comparing the answers of respondents of high-tech and technologically less advanced companies, а 

distinctive difference between strategic priorities and departmental functions when applying mechatronics was 

identified: efficiency-oriented textile firms try to create innovation processes and implement the communication 

style that are already present in high-tech firms, although they both operate in the same Baltic market. Therefore, 

the activities of HR and marketing departments are oriented to strengthening the innovation culture. 

 

Along with utilizing the sufficient supply of graduates who can contribute to the mechatronics application 

process, before implementing the mechatronics technology, every organization should prepare an ingenious 

strategy which contains clear strategic goals, efficiency criteria/KPIs, outputs, and the tactics behind each goal. 

Although scholars often emphasized the environmental impact of mechatronics, the interviewed IT experts did not 

emphasize this contribution despite their profound knowledge on the subject (this may be related to their strategic 

orientation). The experts from the technologically less advanced companies did not possess sufficient 

transdisciplinary knowledge, which can explain the lack of attention to various sustainability aspects (for instance, 

social value-added in terms of waste reduction or positive environmental impacts). Monitoring and data analysis 

tools are emphasized by the respondents of both high-tech and technologically less advanced companies via 

knowledge-sharing, lifelong learning, and creativity enhancement. Understanding the characteristics of 

mechatronics application in high-tech and lower-tech sectors is crucial for a country which is transitioning from 

the efficiency to the innovation-driven stage: the combination of the best experiences of industries of different 

technological intensity could help companies more readily achieve a synergy effect and help them understand the 

market trends and consumer expectations via digitalization, productivity, creativity, strategic collaboration, and 

community gathering. 
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Appendix 1 

 

Questionnaire 

Dear Madam/Sir, we are currently conducting research on the effectiveness and efficiency of applying mechatronics in business processes. 

Your answers would be of significant value to our investigation. We guarantee the confidentiality of your answers and the high standards 

of our research ethics. Thank you for taking part in our research. 

 

What is your age? 

A. 18-25 

B. 26-35 

C. 36-50 

D. 50 or more 

 

Do you have a degree in robotics/mechatronics? 

How many years of experience do you have in working in high-tech industries? (Indicate number of years)  

If you needed a mechatronics specialist, would you employ a person with a degree in mechatronics? Why? (Explain your answer with at 

least two arguments)  

From your point of view, what is the main goal of applying modern technologies in business processes? (Explain your answer with at least 

two arguments)  

How would you evaluate the business strategy’s orientation towards modern technology (including mechatronics)? Back your answer by 

two arguments.  

Would you consider the opportunity and acknowledge the need to use mechatronics in strategy development/execution more frequently and 

on a bigger scope and scale? Why? 

What high-tech solutions do you use to run your business processes? (Provide at least two examples) (If you do not use, please skip 

questions 7 and 8) 

What obstacles do you face when applying mechatronics in business processes? (If your answer to the previous question was negative, 

please skip this question) 

How often do you need to upgrade the high-tech tools implemented in your business processes?  

In your opinion, how will mechatronics affect the future of your business? (Provide at least two examples)  

Are you planning to implement mechatronics in your business processes? 

In your opinion, what competitive advantages could companies gain after implementing mechatronics in their business processes? 

 

What percentage of revenue a should high-technology company invest in main strategic departments to be successful and innovative? 

(choose the corresponding bracket) 

 0-5% 5-10% 10-20% 20- 35% More than 35% 

Research and Development      

Technology/Innovation      

Marketing      

HR      

Other      

 

What percentage should a technologically less intensive company invest in main strategic departments to be successful? (choose the 

appropriate bracket) 

 0-5% 5-10% 10-20% 20- 35% More than 35% 

Research and development      

Technology/Innovation      

Marketing      

HR      

Other      
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In your opinion, which of the following criteria are the most important to make a high-technology business effective and efficient (evaluate 

on the scale of 9, where 9 refers to particularly important and 1 is an insignificant impact)? 

 1 2 3 4 5 6 7 8 9 

To create prestige, reputation, and brand image          

To produce social value-added and social innovation          

To focus on environmental protection          

To meet the expectations of your employees, partners, and clients          

To maintain efficient communication           

To constantly brainstorm new ideas and run innovation projects          

To create values, organically grow, be sustainable (including monitoring)          

Promote knowledge sharing and research development activities          

To provide affordable and accessible products for all consumers          

 

In your opinion, which of the following criteria are the most important to make a technologically less intensive company effective and 

efficient (evaluate on the scale of 9, where 9 refers to particularly important and 1 is not at all important)? 

 

 1 2 3 4 5 6 7 8 9 

To create prestige, reputation, and brand image          

To produce social value-added and social innovation          

To focus on environmental protection          

To meet intentions of your employees, partners, and clients          

To maintain efficient communication in the company          

To constantly brainstorm new ideas and run innovation projects          

To create values, organically grow and be sustainable (including monitoring)          

Promote knowledge sharing and Research Development activities          

To provide affordable and accessible products for all consumers          

 

Thank you for your time and assistance. We appreciate your collaboration. The research results will be available once the data is 

thoroughly and fully collected and interpreted. 

 

Kind regards, 

The research team of Vilnius University Business School 

Viltė Morozovaitė 

Danielius Karpičius 

Mindaugas Laužikas 

Aistė Miliūtė 
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Appendix 2 

 

Expert Codes 

High-tech focus group  

Codes IT COMPANY H1 IT COMPANY H2 IT COMPANY H3 IT COMPANY H4 

What is your age? 
26-35 

b 

26-35 

b 

26-35 

b 

36-50 

c 

Do you have a degree in 

robotics/mechatronics? 

No 

A 

No 

A 

Combined with IT 

B 

No 

A 

How many years have you been 

working in high-tech industries?  

7 

y 

3 

x 

4 

x 

8 

y 

 

 

Focus group of experts from the technologically less intensive industry  

Codes 
TEXTILE 

COMPANY T1 

TEXTILE  

COMPANY T2 

TEXTILE 

COMPANY T3 

TEXTILE 

COMPANY T4 

What is your age? 
18-25 

a 

50+ 

d 

36-50 

c 

36-50 

c 

Do you have a degree in 

robotics/mechatronics? 

No 

A 

No 

A 

No 

A 

No 

A 

How many years have you worked 

in high-tech industries? 

0 

x 

0 

x 

13  

y 

2 

x 
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