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Abstract 

Organizations of today experience an ever-increasing demand for digital transformation due to 
intense competition, customer demand, and increasing regulation and bureaucratization. 

Simultaneously, large companies have been in the forefront of taking advantage of digitization-

enabled real-time data access and analysis, and improved technological processing capabilities. 

There is a conception that the majority of companies, namely small and medium-sized enterprises 

(SMEs), are struggling and are left behind in this race for digitalization. This exploratory study shows 
where and how a group of 14 Danish SMEs apply digitalization in their value chain. Empirical data 

comes from three focus groups containing 14 managers from mature SMEs as well as from younger 

SMEs that are born digital. To make our findings more generalizable, we suggest a quantitative study 
of SMEs on a larger scale, as well as to compare the digitalization activities we have found to best 

practice and find the drivers behind such activities. 
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1 Introduction 

According to the latest Digital Economy and Society Index (DESI, 2018a) by the EU Commission, the 

most advanced digital economies in the EU are Denmark, Sweden, Finland, and the Netherlands. This 

is also in line with the United Nations’ (2018) E-Government Survey, in which Denmark is number 
one, followed by Australia and the Republic of Korea, in providing government services and 

information through the Internet. According to DESI (2018b), Denmark's policies have overall 

succeeded in establishing an environment for businesses to flourish. One could easily conclude that 

the digitalization maturity in the Danish society is indeed well in place. 

When studying the mentioned indexes closely, they are mainly focused on connectivity, human 

capital, use of internet services, integration of digital technology, and digital public services. However, 

due to economies of scale as well as scope, the high digitalization maturity in the Danish society is 

primarily driven by the public, the large multinational groups, and some younger companies that are 

born digital (established digital) from the beginning. According to Johnson et al. (2008), those born 

digital will have a head start, as there are no existing culture and assets to take into consideration. 

Therefore, it may be relevant to consider starting a new additional business from fresh, if companies 

alternatively have to reinvent their existing “analog-born” business. 
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Digitalization is a megatrend that impacts society and businesses (e.g. Parida et al., 2019; Parviainen 

et al., 2017). Over the next few years, businesses are generally facing a major challenge in adapting to 

a digital future as the disruption of industries, technologies and products as well as forms of 

collaboration will shape a new competitive picture, impacting both value chains and supply chains. 

According to Carcary et al. (2017), the organizations that successfully engage in digitalization have a 

big edge towards their competitors, and those who fail risk becoming irrelevant or displaced in their 

industry as pointed out by Bradley et al. (2015). 

In order to advance the digital transformation of the economy further, it will be important to keep 

focusing on the advantages of digitalization and to ensure strong commitment from actors throughout 

the value chain. This is particularly true for the small and medium-sized enterprises (SMEs), as they 

are left to fend for themselves (Sommer, 2015). However, the Danish Government (see DESI, 2018b) 

has placed SMEs and innovation at the forefront in its Strategy for Denmark's Digital Growth (Strategi 

for Danmarks digitale vækst). This should help accelerate the use of new digital technologies within 

Danish firms, for example by providing targeted support to SMEs. Almost 99% of all Danish 

companies are SMEs (i.e. fewer than 250 full-time employees), and 75% (or 160,000 companies) of 

these are independent SMEs, meaning they do not form part of a consolidated company. 

A review of existing literature reveals that research on how digitalization impacts the value chain and 

supply chain is lagging behind. This is particularly true for SMEs, both in relation to academic enquiry 

and more practical approaches. However, there are exceptions, such as Oesterreich and Teuteberg 

(2016) regarding digitalization in the context of Industry 4.0, and Sommer (2015) studying how 

German SMEs are coping with Industry 4.0. We suggest that an exploration of where and how SMEs 

apply digitalization in their value chain will contribute with a more general understanding of the 

above. 

Digitalization is generally well underway as displayed in Porter and Heppelmann (2014, 2015), who 

study how digitalization is transforming companies and competition, as well as in Szozda (2017) and 

James (2017), both studying digitalization and supply chains. The process of digitalization has 

supposedly also started in Danish SMEs, and the purpose of this exploratory paper is to study what 

Danish SMEs actually do regarding digitalization. In particular, we study where in the value chain and 

supply chain they digitalize their business processes, our focus being on business and management 

rather than on technology. Additionally, this study aspires to demonstrate whether the value chain 

metaphor may contribute in the investigation of digitalization in SMEs. 

In Section 2, we review the relevant literature on digitalization as well as the value chain and supply 

chain. This is followed by a description of the methodology underpinning our study in section 3, and 

in section 4, we report our findings. Finally, our concluding discussion and some practical 

implications in addition to suggestions for areas of future research are offered in section 5. 

 

2 The theoretical framework 

According to Parviainen et al. (2017), digitalization within a business context can be described as 

digital data made available to computers and software, allowing existing processes to become 

automated as well as allowing new kinds of processes. They also argue that it is important to note that 

digitalization should not be confused with digitization, which is the distinct process of making analog 

information digital. In other words, you may digitize oral information, but activities and processes 

may be digitalized. 

In order to answer our research question, being what SMEs actually do regarding digitalization, we 

have chosen Porter's (1985) generic value chain as our point of departure. As we can see from Figure 

1, Porter (1985) splits a firm’s activities into primary activities and support activities when assessing 

firms’ competitive advantage. 
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Figure 1. Porter’s (1985) generic value chain. 

 

Generally, Figure 1 should be understood by reading the primary activities from left to right, 

describing the value production in a business as distinct sequential processes. These sequential 

processes are facilitated by the supporting activities, and together these bundles of activities shall end 

up with a margin. When connecting the value chains of businesses, they form supply chains. 

Since the mid-1980s, specialization, global trade and digitalization have developed cooperation in the 

value chains significantly, thus leading to a supply chain view in which an organization’s value chain 

as well as its suppliers, distributors and customers are included. According to Porter and Heppelmann 

(2014), products have become a complex system that combines hardware, software, sensors, 

microprocessors and data storage, linked in countless combinations. This change in the nature of 

products destroys the value chains, forcing companies to rethink and re-equip almost everything they 

do. 

This change is decomposed by Porter and Heppelmann (2014) into the first, second and third wave of 

IT-driven competition. The first wave happened when IT-controls were placed in the products, and the 

second wave was when the controls were connected to the Internet. These two waves yielded great 

potential for productivity gains and growth and changed value chains as a result. In the third wave, IT 

is an integral part of the product itself in the form of embedded sensors, processors, software and 

connectors to the product, coupled with a "product cloud", where product data is stored, analyzed and, 

for some products, operated from the cloud. This development dramatically improves the product's 

functionality and performance. The third wave will once again impact the value chain, as product 

design, marketing, production and after-sales/service are changed. In addition, new activities will arise 

such as handling product data, data analysis and data security. 

An example of the mentioned third wave is described in Oesterreich and Teuteberg (2016) when they 
study the transformation of the value chains in the German construction industry as a result of 

digitalization and Industry 4.0. This influence changes the requirements in the digital connection 

between the involved companies creating coherence, both vertically in the building company's own 

value chain and horizontally in the supply chain of the building industry. 

In addition, a new type of suppliers will emerge according to Porter and Heppelmann (2014), as smart-

connected products will introduce new powerful suppliers that the company has not needed before in 

the supply chain: Sensors, software, Internet access providers, built-in operating systems, data storage, 

analysis competence and the overall control in the "Technology Stack". These suppliers have the 

knowledge and capabilities that most manufacturing companies usually do not need, but which, in a 

digitalized future, are essential for differentiation or cost reduction of the manufacturing companies’ 

own products. Hence, a new type of suppliers is likely to emerge, who must also have a position in the 
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supply chain. Further, they point out that companies must consider whether activities should remain in 

their own value chain or be outsourced in the supply chain. In this context, it is important for 

companies to consider how much of their core technology they want to make dependent on others, as 

well as how to secure control over these technologies. 

Inspired by Porter and Heppelmann (2014; 2015), we argue that product development, 

procurement/digital supply chain management, customer operation, and data collection are included as 

primary integrated functions in order to be able to service customers valuably and efficiently with 

digitalized products. As the generic value chain (Porter, 1985) apparently is changing due to 

digitalization, we propose an extended value chain as illustrated in Figure 2, to help us answer our 

research question.  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The extended value chain in a digitalized company. 

 

In Figure 2, we have placed the support activities in the center, encircled by the primary activities. It 

seems digitalization has changed the value chain so that a number of activities, which, for example, by 

Porter (1985), were considered support functions, are now included as the primary function of value 

creation. In addition, the value chain must, according to Szozda (2017), be supplemented with an 

activity in which data (location, condition, use, etc.) from the product at the customer’s site must be 

available to the selling company. There will also be a need for an additional support activity for 
handling the acquired data in the selling company and making the results available across the firm. 

Finally, the digitalization makes new demands on the management of the digital supply chain. 

Even though we have indicated that the primary activities follow each other as episodes in a series of 

activities as in Porter’s (1985) original generic value chain, we suspect the relationship to be more 

interrelated, dynamic and agile in a digitalized company, as also indicated by Oesterreich and 

Teuteberg (2016). The five activities in the center are supporting the primary activities as in the 

original generic value chain. We have intentionally left out the support activity “Firm infrastructure” 

in our study, as this topic is considered outside our scope of enquiry. We will only mention that we 

regard the digital architecture as part of the firm infrastructure. 

Although the extended value chain shown in Figure 2 is different from Porter’s (1985) original generic 

value chain, it is not our intention to revise this as such. The intention is to arrive at a mediating object 

to enhance feedback from the focus group members regarding digitalization. 
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3 Method 

Evidently, society's exploitation of digitalization is constantly moving, so it makes sense to seek the 

latest knowledge inductively. Thus, we have chosen a relativistic approach to science (Blumberg et al., 

2014) in which nothing is absolute, as the frame of reference is subjective and constantly moving. This 

scientific theoretical approach is also supported by the few scientific studies of digitalization of SMEs 

in Denmark, for example the study by Sørensen et al. (2015), sponsored by the Danish Agency for 

Science and Innovation. 

This study is conducted by single method with an exploratory inductive approach (Blumberg et al., 

2014). The empirical data is collected from three focus groups with a total of 14 participants. The 

participants were chosen in order to get representation from different parts of the value chain as well 

as diversity of age, gender of individual participants, and the maturity of the involved companies. The 

focus groups’ participants are all managers responsible for selecting digitalization efforts in own 

company, allowing a robust level of competence within the purpose of this study. 

To align our study with what the focus group members report they are doing regarding digitalization, 

each focus group member was given a hardcopy of the extended value chain, as shown in Figure 2, as 

reference and mediating object. The introductory question to the focus groups was: When you see the 

value chain as shown here, in which areas do you work with digitalization? 

The discussions in the focus groups had a duration of two hours, and were taped, transcribed, encoded 

and conceptualized by one of the authors, who also served as moderator. Additionally, when the focus 

group sessions ended, the mediating object, on which the participants’ indicated which areas in the 

value chain they work with digitalization, were collected. 

According to Halkier (2016), focus groups are good at producing data, which illuminate norms for 

groups' practices and interpretations. The strength of the focus group is that the respondents create 

interpretations, arguments, differences and disagreements as a group (Halkier, 2016). We have also 

chosen the focus group approach as it facilitates participants’ ability to inspire and enrich each other's 

views as their interaction can provide further insight and reflection among the participants in relation 

to digitalization. 

Because the individual participant in a focus group has much less speaking time than in an individual 

interview, and the researcher does not have the opportunity to ask further questions about the 

individual's understanding and experience in a focus group (Halkier, 2016), the composition of the 

groups is important. Given that SMEs are often characterized by a limited range of specialist 

functions, the composition of the focus groups is chosen with a broad profile, enabling a varied profile 

across the entire value chain. The 14 participants are distributed among the three focus groups as 

shown in Table 1 (* indicates that the company is born digital): 

 

Focus group 1: Focus group 2: Focus group 3: 

Architect Consultant 1 Robot manufacturer 

SW Developer Platform supplier * Service concept * 

Property manager Interieur business * Consultant 2 * 

Account manager Subcontractor  

Farmer Auditor  

 Machine trader  

Table 1  Participants divided into focus groups 

 

We presume businesses use standard software of various kinds in their daily operation. Therefore, 

standard office or communication tools, as for example MS Office and Skype, do not count as 

digitalization if these tools are for normal office-use only. If Accounting Information Systems (AIS) 

are used for standard accounting purposes only, they likewise do not count as digitalization. 



Dietrichson & Kragh/Digitalization in the value chain 

4 The findings from focus groups 

In this exploratory study, we have found a number of activities that the participants perform in their 

extended value chains. The findings from each participant is presented adjacent to the focus group in 

which they belong and are listed on the following pages as tables with headings, as shown in Table 2 

below. The headings refer to where in the extended value chain the activities are reported by the 

participants. When reading the table from left to right, the first seven headings refer to the primary 

activities, whereas the last four refer to the support activities. 

 

 

Table 2  Example showing heading of tables 3, 4 and 5 

 

The findings from the participants are listed in the following tables 3, 4 and 5 with one table per focus 

group. All reported activities in these tables are expressions of digitalization, even if they are marked 
as for example Excel (used for controlling robots), or Skype (used for remote surveillance of 

equipment at the customer’s site).  
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Table 3  Focus Group 1 
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Table 4a Focus Group 2 
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Table 4b Focus Group 2 (continued) 
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Table 5  Focus Group 3 
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5 Concluding discussion 

This study of which parts of the value chain are digitalized in Danish SMEs is based on an extended 

value chain for digitalized companies inspired by Porter and Heppelmann (2014; 2015) and 

Oesterreich and Teuteberg (2016), as shown in Figure 2. In general, this framework has worked well 

for structuring the discussion of where the extended value chain is digitalized in the three focus 

groups. 

In general, the participants informed us that they practice digitalization according to what is mentioned 

in Porter and Heppelmann (2014; 2015) and Oesterreich and Teuteberg (2016). However, there is a 

great variety among the participants in how they engage in digitalization, and where in the value chain 

they are digitalizing. An interesting observation is that the four participants that were born digital do 

not practice more digitalization overall than the other participants, which is contradictory to Johnson et 

al. (2008), 

There is a variation in how digitalized the participants are, which also reflects that they are specialized 

within different parts of the value chain. It also seems data collection and data analysis are used 

primarily for customer and product insights when customers are using the product. Further, it seems 

marketing and sales is the activity in the extended value chain in which the participants are most active 

regarding digitalization. 

The study has uncovered that the participants are digitalizing at almost all stages of their value chains 

where they are pursuing their business strategy. Not surprisingly, there are participants who do not 

surveil their products or service at the customer’s site and others who do not produce etc., simply 

because they hand over their service or product to others in the supply chain. This means that we 

should anticipate a great variation between the SMEs’ digital activities in the various parts of the value 

chain, as many of them have probably not yet reconsidered their role in the omnichannel or the 

ecosystem they are part of (see Weill & Woerner, 2015). 

The participants also practice digitalization within areas that hold regulatory requirements. This 

applies, for example, to accounting, banking, public relations, and safety aspects. It is clear that the 

Danish tradition of regulation positively affects maturity in digitalization in relation to the theory, 

whereas the lack of regulation (Kshetri, 2018) and resulting uncertainty (Oesterreich and Teuteberg, 

2016) are actually considered barriers to investments in digitalization. 

However, there are also signs of digitalization activities that are in accordance with the opportunities 

for value creation described by Porter and Heppelmann (2014; 2015) regarding collecting data from 

digital products in operation at customer premises. Here, three of the participating companies (Service 

Concepts, Platform Supplier, Property Manager) have such activities, but generally there is probably a 

long way to go for the other 11 SMEs. The same is true when it comes to applying simulations for 

those with product development. 

Value creation through data acquisition seems to be an area primarily used by the participants in 

marketing and sales as well as logistics. However, the existing possibilities of applying captured data 

in product development have only been used to a limited degree and not to the extent described in the 

literature (e.g. Porter and Heppelmann, 2014; 2015). 

It is important to note that in the three tables presented in section 4, we have only indicated what 
companies have digitalized, but not evaluated how sophisticated or important the various forms of 

reported digitalization actually are. Therefore, if we simply consider whether a company has 

digitalized an activity/process in the value chain or not, then the results may be presented as in Table 6 

below. 
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Table 6  Overview of digitalized activities in the extended value chain 

 

Reading Table 6 horizontally, the highest score within an activity/process in the value chain across all 

14 participants, is 12, indicating that 12 out of 14 participants have, to some degree, digitalized their 

activities/processes within Marketing and Sales. The lowest score of 5 out of 14 participants is within 

Service and Aftersales, and 6 out of 14 within Logistics and HR. Vertically, the overall high scores 

indicate that the participants all in all have some sort of digitalization in a significant number of the 

activities/processes in the value chain. The lowest score of 5 out of 11 activities/processes is for the 

Account manager and Machine trader, and the full score of 11 is for the Platform supplier. 

Activities at the customer’s site and data collection are exercised by nine participants. From their 

nature, one could expect all these nine participants to use the activities at the customer’s site and data 

collection in for example product development, supply chain, and operation. The remaining five 

participants (Architect, Farmer, Consultant 1, Subcontractor and Consultant 2) are all businesses that 

may not have reconsidered their role in the omnichannel or the ecosystem they are part of (Weill and 

Woerner, 2015) or, it could also simply be caused by a lack of managers’ knowledge, sector traditions, 

conservativism, or something else. 

Finally, it should be pointed out that it is a fair criticism of the above conclusions that this study is 

based on knowledge gathered from 14 participants only. However, these participants are considered to 

be neither special nor extraordinary representatives. Therefore, one could expect to find similar results 

elsewhere in Denmark and in comparable countries. 

Before generalizing on this study, further studies are recommended, including notably a quantitative 

study on a larger scale. As areas for future research we also suggest collecting best practice from 

existing literature on digitalization and comparing empirical data from what is really going on in 

existing SMEs. It may also be interesting to find out which particular gains and challenges, as well as 

drivers for digitalization, the SMEs experience or expect in relation to digitalization. In addition to 

being beneficial for the SMEs themselves, this will also be valuable for governmental programs to 

allow them to align their efforts better in order to create value not only for the SMEs, but also for 

society at large. 
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Parviainen, M. Tihinen, J. Kääriäinen and S. Teppola (2017). “Tackling the digitalization challenge: 

how to benefit from digitalization in practice,” International Journal of Information Systems and 
Project Management, 5 (1), 63-77.  

Porter, M. E. (1985). Competitive Advantage. Creating and Sustaining Superior Performance. NY: 

Free Press. 

Porter, M. E. and J. E. Heppelmann (2014). "How Smart, Connected Products Are Transforming 

Competition." Harvard Business Review 92 (11), 64-88. 

Porter, M. E. and J. E. Heppelmann (2015). "How smart, connected products are transforming 

companies." Harvard Business Review 93 (10), 96-16. 

Sommer, L. (2015). "Industrial Revolution - Industry 4.0: Are German Manufacturing SMEs the First 

Victims of this Revolution." Journal of Industrial Engineering and Management 8 (5), 1512-1532. 

Szozda, N. (2017). "Industry 4.0 and its impact on the functioning of supply chains." Scientific 
Journal of Logistics 13 (4), 401-414. 

Sørensen, S. Y., S. M. F. Østergaard and N. B. Conradsen (2015). Førende fremstillingsvirksomheder 

satser på digitalisering. Styrelsen for Forskning- og Innovation som en del af "Produktion i 

Danmark". 

http://2ah7jj3hlyru2jz2ai1v8mad-wpengine.netdna-ssl.com/wp-content/uploads/2015/04/smarte-produkter.pdf
http://2ah7jj3hlyru2jz2ai1v8mad-wpengine.netdna-ssl.com/wp-content/uploads/2015/04/smarte-produkter.pdf
https://www.cisco.com/c/dam/en/us/solutions/collateral/industry-solutions/digital-vortex-report.pdf
https://ec.europa.eu/digital-single-market/en/desi
https://ec.europa.eu/digital-single-market/en/desi
https://ec.europa.eu/digital-single-market/en/scoreboard/denmark
https://www.dst.dk/Site/Dst/Udgivelser/nyt/GetAnalyse.aspx?cid=27867


Dietrichson & Kragh/Digitalization in the value chain 

United Nations (2018). E-Government survey. URL: 

https://publicadministration.un.org/egovkb/Portals/egovkb/Documents/un/2018-Survey/E-

Government%20Survey%202018_FINAL_PRINT.pdf (visited on 04/03/2019). 

Weill, P. and S. L. Woerner (2015). "Thriving in an Increasingly Digital Ecosystem." MIT Sloan 
Management Review 56 (4), 27-34. 

 

https://publicadministration.un.org/egovkb/Portals/egovkb/Documents/un/2018-Survey/E-Government%20Survey%202018_FINAL_PRINT.pdf
https://publicadministration.un.org/egovkb/Portals/egovkb/Documents/un/2018-Survey/E-Government%20Survey%202018_FINAL_PRINT.pdf

	1 Introduction
	2 The theoretical framework
	3 Method
	4 The findings from focus groups
	5 Concluding discussion
	References


