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Introduction

Digitalization is influencing almost every sphere of

human activity. Indeed, digitalization has come to stay 

as the Fourth Industrial Revolution keeps evolving and 

impacting our lives in countless ways (Parviainen et al., 

2017; Tihinen & Kääriäinen, 2016). It influences com-

munication patterns, working styles, transportation 

systems, and even manufacturing processes (Schwab, 

2015; The Economist, 2012). It fuses many technolo-

gies and, thereby, it blurs the lines between different fa-

cets of everyday life. For example, physical products, 

digital services, and biological spheres are now inter-

twined (Gerlitz, 2015). This situation is changing every 

sphere of business operations and society’s activities 

as a whole (Degryse, 2016). 

However, despite the widespread impact of digitaliza-

tion, scholarly studies on the subject are not yet com-

mon. Many of the writings that do exist are written by 

practitioners in form of reports, whitepapers, consult-

ing firm service guides, and blogs. These articles 

centered on digital transformation and they are opin-

ion-based (Parviainen et al., 2017). Few articles coming 

from academia have only focused on digital technolo-

gies, and their business model, business operation, and 

users’ experience (Henriette et al., 2015). 

With respect to the limited number of scholarly studies 

on digitalization, this article aims to reduce the gap and 

to provide more knowledge about how it affects the 

commercialization process of high technologies in the 

life sciences industry. This industry is well known for its 

strict regulations, its expensive research and develop-

ment (R&D), and its unique and complex development 

process (Kaitin, 2010; Khilji et al., 2006; Maak & Wylie, 

2016; McKenzie et al., 2006). Within this industry, three 

sectors were the focus of the current study: the pharma-

ceutical sector (specifically, new drug development), 

the medical device sector, and the e-health sector. 

This article examines how digitalization influences the commercialization of high technolo-

gies in the life sciences industry. It is based on a cross-case study focused on pharmaceutic-

al, medical device, and e-health companies in Finland. Both company representatives and 

regional stakeholders were interviewed. The findings suggest that “digitalization” needs to 

be distinguished from “digitization” because both terms seem to be misused or used inter-

changeably. The findings also show that digitalization led to a concurrent implementation 

of commercialization processes. Furthermore, the findings revealed that digitalization posit-

ively influenced commercialization activities, especially information sourcing and manage-

ment, various assessments, and official activities, big data creation, and activity 

routinization. It was also revealed that the creation of new sets of big data and fear of digital 

attacks are negative influences on digitalization. These findings make a theoretical contribu-

tion to the discourses on digitalization and commercialization, but they also provide in-

sights for scientists, engineers, and life science companies.

Digital transformation is a long journey, and the 

path for digital transformation can be iterative, 

evolutionary, revolutionary, or disruptive.

Pearl Zhu

Author of Digital Maturity

“

”
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These sectors were selected because their technologies 

are complex, highly innovative, R&D dependent, and re-

source intensive (Eurostat, 2016; Steenhuis & de Bruijn, 

2006). These features represent characteristics of high 

technologies (Solberg et al., 2008). Therefore, exploring 

digitalization and its influences on the commercializa-

tion process of the industry would provide in-depth 

knowledge, which is essential for the development of 

commercialization skills (Gbadegeshin, 2019). Thus, the 

following research question was explored:

How does digitalization influence the commercial-

ization process of high-technology companies in the 

life sciences industry?

To answer this question, the article employed a qualitat-

ive research method through a cross-case study analys-

is. Stakeholders of the industry, which consisted of 

entrepreneurs, business advisors, government officers, 

and university technology transfer officers (UTTOs) 

were interviewed, and the resulting data were analyzed 

with a thematic method. 

The rest of the article is structured as follows: literature 

overview, methodology, findings and discussion, and 

conclusion. The literature overview section discusses di-

gitalization and commercialization processes in the life 

sciences industry. Next, the methodology section de-

scribes the interview and data analysis procedures. The 

findings and discussion section explains the results of 

the article and their relationship with previous studies. 

The final section outlines the study’s contribution and 

areas for further research.

Literature Overview

Digitalization

“Digitalization” is often interchangeably used with “di-

gitization”. Both concepts are related, but they denote 

different things. Digitalization is an organization of sev-

eral and diverse social life spheres via digital communic-

ation technologies, whereas digitization is a conversion 

of analogue information into digital forms. Scholarly, di-

gitalization is a structuring of those technologies across: 

infrastructural, terminal, functional and rhetorical, and 

market convergence dimensions (Brennen & Kreiss, 

2016), process, organization, business domain (Parviain-

en et al., 2017), industries (Tihinen & Kääriäinen, 2016), 

and the entire economy and society levels (Degryse, 

2016; Parviainen et al., 2017). Deductively, in this article, 

digitalization refers to the use of any digitalization tech-

nology on any part of commercialization activities of 

companies.

Furthermore, digitalization technologies consist of arti-

ficial intelligence (AI), robots, automation, Internet of 

Things, big data, 3D printing, autonomous vehicles, 

drones, cyber-weapons, surveillance (Brennen & Kre-

iss, 2016; Degryse, 2016: 19; Schwab, 2015), nanotech-

nology, biotechnology, material science, energy 

storage, and quantum computing (Manyika et al., 

2013; The Economist, 2012). Others are: blockchain, 

smart cities, brain-inspired computing, social comput-

ing, cloud computing, smart grids, digital circuits, fact-

ory automation, fuzzy logic, expert systems, agents and 

multi-agent systems, natural language processing, data 

mining, sentiment analysis, human–computer interac-

tion, image processing, geographic information sys-

tems, video analysis, medical diagnosis, segmentation 

techniques, augmented reality, virtual reality, satellite 

communication systems, 5G network evolutions, bio-

metrics, electronic data interchange, cryptocurrencies, 

e-learning, e-business, digital marketing, and virtual 

organizations (Gbadegeshin, 2019).

The primary motives for the use of digitalization by in-

dustries are to reduce cost (Manyika et al., 2013), en-

hance performance (Markovitch & Willmott, 2014), 

promote internal efficiency (Parviainen et al., 2017), 

improve smart production process (Gerlitz, 2015), add 

value to a supply chain (Tihinen & Kääriäinen, 2016), 

create a new product or service (Degryse, 2016), adapt 

to new changes (Henriette et al., 2015), manage com-

petition, and stimulate demand (Sabbagh et al., 2012). 

Parviainen and colleagues (2017) explain that: 

“The potential benefits of digitalization for intern-

al efficiency include improved business process ef-

ficiency, quality, and consistency via eliminating 

manual steps and gaining better accuracy. Digital-

ization can also enable a better real time view on 

operation and results, by integrating structured 

and unstructured data, providing better views on 

organization data, and integrating data from oth-

er sources. Furthermore, digitalization can lead to 

better work satisfaction for employees through 

automation of routine work, thus freeing time to 

develop new skills. Digitalization also improves 

compliance via standardization of records and im-

proves recovery via easier backups and distribu-

tion of storage.”

Digitalization has been employed in the life sciences 

industry since the introduction of process analytical 

technology (which was proposed by the Food and 

Drug Administration of the United States). The Process 

analytical technology entails online measurements, 
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real-time control, risk analysis, application of statistical 

and multivariate analyses, laboratory automation, mini-

aturization, design of experiments, and use of physical 

organic chemistry (McKenzie et al., 2006). An example is 

the use of a high-throughput screening (HTS) tool. This 

tool plays significant roles in miniaturization, automa-

tion, and parallelization of pharmaceutical processes 

(Bhambure et al., 2011). In fact, Bhambure and col-

leagues (2011) conclude that: “We are confident that 

this will occur over the next decade and that the wide-

spread of HTS tools and approaches will dramatically 

change how we perform the various activities that are 

required for product and process development and 

commercialization.” 

The situation is fast approaching, as it is shown in the 

pharmaceutical landscape that, by 2025, there will be an 

intervention treatment instead of current prevention 

treatment. This need would serve as a driver and it 

would compel the sector to improve its commercializa-

tion (Tierney et al., 2013). Thus, most major players in 

the sector are changing their present R&D practices 

(Kaitin, 2010). Therefore, it is important to understand 

the application of digitalization on the commercializa-

tion activities, for example, through the current study.

The commercialization process in the life sciences

industry

The commercialization process consists of several activ-

ities for transforming new innovations into products or 

services (Fontes, 2005; Meyers, 2009; Speser, 2008). It is 

a way of bringing new technologies to the market (Pel-

likka & Malinen, 2011) so that returns can be made on 

R&D investments (Cornford, 2002) or to make the tech-

nologies beneficial for society (Nissen et al., 2015). To 

achieve these returns and benefits, there must be an effi-

cient channel and a cost-effective means to transfer the 

innovations from research institutes to commercial-ori-

ented organizations (Nilsson et al., 2006). The efficient 

channel refers to appropriate commercialization meth-

ods (Gbadegeshin, 2017a), which depends on the sec-

tor’s process. The typical commercialization process in 

the life sciences industry is complex, long, and unique 

(Khilji et al., 2006). Thus, scholars have developed differ-

ent frameworks, for example, a stage-gate model, to fa-

cilitate the process (Soenksen & Yazdi, 2017). Because 

this study is focused on new drug development, medical 

devices, and e-health companies, their commercializa-

tion processes are briefly explained below. 

First, the commercialization process of new drug devel-

opment is typically grouped into three phases: 1) pre-

launch, 2) marketing and sales, and 3) post-exclusivity. 

In the phase, pre-launch, R&D, clinical tests, and clinical 

trials are conducted. In the second phase, marketing 

and sales, new products are sold. A sale usually involves 

the transfer of exclusive intellectual property (IP) to a 

large pharmaceutical company. The last phase, post-ex-

clusivity, occurs when the new product is widely avail-

able to the populace and can be copied by competitors 

(European Commission, 2009). However, this is not the 

only way to envision the commercialization process in 

the life sciences industry. The process also can be di-

vided into three phases that correspond to discovery, 

pre-clinical testing, and post-discovery. Alternatively, 

these phases can be described as five stages: 1) basic re-

search, 2) innovation and invention, 3) early-stage tech-

nology development, 4) product development, and 5) 

production and marketing (Khilji et al., 2006). Further-

more, Sternitzke (2010) identifies only two phases in the 

commercialization process: 1) early research and pre-

clinical and 2) clinical. Additionally, Dogra and col-

leagues (2013) group the process into four phases, but 

they further break down the process into sub-phases. 

For example, the sub-phases of discovery are research 

target, biological evaluation, integrated research, can-

didacy, drug formation, and patent filing. All these vari-

ous models show that the commercialization process 

may be conceptualized with different phases and differ-

ent names, but there are similarities, especially when it 

comes to discovery and clinical tests. In Figure 1, the 

various models described above are combined into a 

generalized new drug development commercialization 

process that has six main stages.

Second, consider the commercialization process for 

medical devices. Despite the diversity of devices, many 

producers employ a stage-gate model. The process typic-

ally consists of five stages: 1) initiation, 2) formulation, 

3) design and development, 4) final validation, and 5) 

product launch and post-launch evaluation (Pietzsch et 

al., 2009). Similarly, the process can be grouped into dis-

covery, incubation, and acceleration (Holzleitner, 2015), 

or into discovery and identification of technological op-

portunity, exploitation of commercial opportunity, and 

development of the technological product (Abd Rahim 

et al., 2015). More comprehensively, the process can be 

broken down into nine steps: 1) basic and applied sci-

ence, 2) application idea, initial technical, and economic 

viability, 3) scanning and creation of potential alliances, 

4) identification of specific need of target market, 5) cus-

tomization of R&D – designing and prototyping, 6) cus-

tomer testing and experimentation, 7) verification of 

relating policies, 8) development of a pilot plant, and 9) 

final customer testing. These steps have three tiers, 

which include basic research, broad application of basic 
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research, and identification of specific application 

(Maine and Garnsey, 2007). Taken together, these vari-

ous models can be generalized into the process shown 

in Figure 2.

Third, e-health is described as the use of information 

and communication technology (ICT) to link and edu-

cate healthcare stakeholders (such as governments, 

healthcare providers, and patients). It is the use of ICT 

to promote delivery of high-quality services in a health-

care system. It also includes the promotion of efficiency 

and effectiveness of healthcare system management 

(World Health Organization, 2003). E-health has an im-

pact on patients’ lives, especially those who need in-

tensive healthcare services, such as the elderly or 

people with disabilities or chronic illnesses (Kumar et 

al., 2013; Silva et al., 2015). Other terms use synonym-

ously with (or as subcategories of) e-health are m-

health (Kumar et al., 2013; Istepanaian & Zhang, 2012), 

telehealth (Cho et al., 2008), telematics (Silva et al., 

2015), and telemedicine (Silva et al., 2015). E-health 

consists of medical applications, wearable sensors, mo-

bile devices, and health records (Silva et al., 2015). Des-

pite the importance of e-health, there are few studies 

on how e-health innovations move from their origins to 

sustainable market acceptability. Academic work dis-

cussing the migration of an e-health idea to the market-

place is rare (Cho et al., 2008). Moreover, many 

initiatives and projects on e-health fail due to improper 

or insufficient analyses of business models (Mettlera & 

Eurich, 2012; Cho et al., 2008). To address e-health chal-

lenges, Cho and colleagues (2008) present a framework 

that shows four stages in the commercialization process 

of e-health: 1) adoption, 2) implementation, 3) commer-

cialization, and 4) diffusion. It is shown in Figure 3.

Considering all the above processes, it can be noted that 

they imply a stage-gate model. This assertion seems to 

be common for technology commercialization in which 

an invention or innovation comes from a research insti-

tute (e.g., a university) (Al Natsheh et al., 2013; Bradley 

et al. 2013). However, following the stages in a strict and 

orderly fashion may not necessary (Al Natsheh et al., 

2014; Gbadegeshin, 2017b), because simultaneous de-

velopment of product and market is an essential step in 

the commercialization process nowadays. For example, 

developing a product and its market simultaneously is 

common in the commercialization of medical devices 

such as microfluidic devices (Volpatti & Yetisen, 2014) 

and e-health applications (Mettlera & Eurich, 2012).

Figure 1. A generalized new drug development (pharmaceutical) commercialization process

Figure 2. A generalized medical device commercialization process



Technology Innovation Management Review January 2019 (Volume 9, Issue 1)

53

timreview.ca

The Effect of Digitalization on the Commercialization Process of High-Technology 

Companies in the Life Sciences Industry Saheed A. Gbadegeshin

Methodology

A case study method is recommended to be used in 

order to facilitate mutual understanding of the commer-

cialization process (Gaubinger et al., 2012; Pellika, 2014; 

Prebble et al., 2008; Siegel et al., 2004; Walsh, 2012) and 

to provide an in-depth knowledge on a specific phe-

nomenon (Denzin & Lincoln, 2000; Yin, 2003), especially 

for business-related empirical studies (Eriksson & 

Kovalainen, 2008). A cross-case study sub-method, oth-

erwise known as multiple case analysis, was used to 

compare and contrast different case studies so that new 

knowledge can be derived from them (Eisenhardt, 1989; 

West & Oldfather, 1995). The details of the methodolo-

gical process used in this study are presented in the fol-

lowing subsections.

Interview questions, interviewee selection, and procedure

Based on the research question of this study, interview 

questions were developed for each of sectors. The 

questions had the same structure, which included 

background, ethical, and research questions. The 

background questions consisted of academic and 

professional information, entrepreneurial experience, 

or company history, and samples of assisted companies. 

Likewise, the ethical questions were focused on 

confidentiality and the research questions focused on 

digitalization and commercialization. All interview 

questions were open-ended.  The selection criteria for 

interviewees were: 1) an interviewee must be a life sci-

ences stakeholders, 2) they must have more than 10 

years’ experience in the industry, 3) their present com-

pany or institution must be in the industry 4), and their 

company must operate internationally. The stakehold-

ers, in these criteria, refer to diverse parties who engage 

in the life sciences industry such as companies, research 

institutes, and government agents. These criteria were 

based on recommendations from Prebble and col-

leagues (2008), Pellika (2014), and Lavoie and colleagues 

(2017) who suggested that case study participants 

should represent different stakeholders within the con-

cerned industry. With these criteria, a list of companies 

was compiled from a region in Finland by contacting 

pharmaceutical, medical device, and e-health compan-

ies, a life sciences park, university technology transfer of-

fice (UTTO), and a national organization for innovation 

funding. Sixteen interviewees participated: four C-level 

executives (CEOs or CTOs), three business development 

directors, four top-level staff members of UTTO, four 

senior business experts, and a director of a funding or-

ganization. All these stakeholders were selected because 

of their roles in the commercialization process and their 

knowledge about digitalization. The details of these in-

terviewees are presented in Table 1.

The interviews were conducted and recorded at the com-

panies or institutions. The interview sessions to the form 

of a dialogue because the investigator shared some opin-

ions with the interviewees. Conducting interviews dialo-

gically adds value to collected data (Silverman, 2011).

Data analysis

A thematic analysis was used because it produces core 

knowledge of a phenomenon (Braun & Clarke, 2006; 

Eriksson & Kovalainen, 2008). First, three themes were 

identified according to the research goals and question: 

1) digitalization knowledge, 2) commercialization pro-

cess, and 3) influences of digitalization on the process. 

Then each theme was analyzed according to the follow-

ing steps: data familiarization, code generation, theme 

identification, theme review, themes renaming, and res-

ult report (Braun & Clarke 2006). In following these 

steps, the recorded interviews were listened to five times 

and notes were made on each theme according to the in-

terviewees. After that, the interviews were transcribed 

and were read attentively.

The codes were generated as follows. For theme 1, cod-

ing focused on interpretation, level of understanding of 

digitalization, and examples of digitalization. For theme 

Figure 3. The e-health commercialization process (Adapted from Cho et al., 2008)
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Table 1. Background information of the interviewees
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2, coding focused on stages and activities of the com-

mercialization process of each life sciences sector. And, 

for theme 3, coding focused on the influences of digital-

ization on the process for each sector. The generated 

codes were labelled “indicators” (to avoid confusion 

with the “themes”) and summarized. Then, the indicat-

ors were reviewed in relation to the goals and the re-

search question of the article. This review produced 

“tentative results”, which were refined by giving a relev-

ant and intuitive name. An example of the tentative res-

ults is presented in Appendix 1. The last step was done 

by comparing each life sciences sector. Figure 4 details 

the entire research process.

Findings and Discussion

Digitization or digitalization?

It was evident that people interchangeably used “digit-

ization” to mean “digitalization”. As Brennen and Kre-

iss (2016), Degryse (2016), and Parviainen and 

colleagues (2017) explained, digitalization is the applic-

ation of information and communication technologies 

to various spheres of human activity; whereas, digitiza-

tion is the transformation of analogue pieces of inform-

ation to digital format. Thus, digitization is a part of 

digitalization. In the current study, it was found that 

the participants misused both terms. The examples 

they offered made it clear that there were using the 

term digitization to denote digitalization. In fact, their 

examples revealed that digitalization had penetrated 

the life sciences industry more than it was previously 

stated in the work of Bhambure and colleagues (2011). 

Furthermore, it was noted older CEOs, business ex-

perts, university technology transfer officers, and a 

funding agency director appeared to understand the in-

fluences of digitalization on the industry better than 

younger ones, because they explained differences 

between before and after the advent of digitalization 

with clear examples. Their examples include cloud 

computing, factory automation, expertise manage-

ment systems, data mining, image processing, video 

analysis, medical diagnosis, segmentation techniques, 

biometrics, digital marketing, and virtual organiza-

tions. 

The above results revealed that there is a need to clarify 

the difference between the terms, because if the study 

participants, who are highly educated, could misuse 

the terms, it might be even more difficult for laypeople 

to understand the difference between the terms. There-

fore, from the examples given by the scholars, the prac-

titioners, and the participants of this study, 

digitalization is more comprehensive than digitization 

and it refers to the application of any digital technolo-

gies to any human activities, such as personal life, so-

cial, economic, and political activities. Meanwhile, 

digitization is one of the processes of digitalization that 

converts analogue inputs to digital outputs. Therefore, 

the difference between the terms is that digitization is a 

process of the digitalization phenomenon. 

Figure 4. The research process used in this study
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Digitalization and a new form of commercialization 

process

Although pharmaceuticals, medical devices, and e-

health belong to the same industry, they are different in 

terms of complexity, innovation process, R&D activities, 

resource intensity, regulation, and legislation frame-

works. Despite their differences, their commercializa-

tion processes are changing. All of them seem to have 

“simultaneous” commercialization process. The tradi-

tional stages were there, but the activities of these stages 

were interconnected. The stages were done in “parallel” 

or “simultaneously” as observed by Kaitin (2010) and 

Khilji and co-authors (2006). For example, at the discov-

ery stage, many activities from other phases are under-

taken, such as analyses of IP, market, prototyping or 

production potential, financial, and even, subcontract-

ing. The drivers for a new form of commercialization are 

cost and timeframe reduction, customer-market orienta-

tion, positive entrepreneur attitude, and high need for 

business. Degryse (2016), Gerlitz (2015), Manyika and 

colleagues (2013), Markovitch and Willmott (2014), and 

Parviainen and colleagues (2017) have identified these 

drivers as motivating factors for adopting digitalization.

The new form of commercialization appears to be differ-

ent from what the stage-gate theorist, Cooper (2008) ex-

plained. The interviewees made it known that, in each 

stage of commercialization, activities are done according 

to nature of the discovery. For instance, at the explora-

tion (pharmaceutical) stage, many activities related to 

discovery and product development and marketization 

stages are done in addition to the original stage activit-

ies. The interviewees also made it known that their paral-

lelization started recently and is enhanced by 

digitalization, which helps them to execute many com-

mercialization activities simultaneously. This finding 

corresponds with findings from other researchers (e.g., 

Bhambure et al., 2011; Khilji et al., 2006; McKenzie et 

al., 2006). Therefore, with digitalization, a new form of 

commercialization may emerge (Tierney et al. 2013), 

which focuses on high productivity and quality (McKen-

zie et al. 2006; Bhambure et al. 2011). This new ap-

proach (Kaitin, 2010) does not need to follow the 

traditional stage-gate model, as shown in Figure 5, 

which uses the pharmaceutical process as an example.

Figure 5 shows that the commercialization activities are 

interconnected, and the stages seem to be blurry. In-

deed, digitalization clears border lines among different 

spheres of life, including business operations (Degryse, 

2016; Gerlitz, 2015; Parviainen et al., 2017; Schwab, 

2015). The figure also shows that commercialization is 

grouped into three stages: pre-commercialization, actu-

al commercialization, and post-commercialization. 

This grouping corresponds to the author’s earlier works 

(Gbadegeshin2017b, 2018), which included the observa-

tion that “commercialization process does not need to 

be stage-based or follow the stage-gate process, be-

cause simultaneous implementation of commercializa-

tion activities seems to facilitate the process as well as 

manage unexpected problems” (Gbadegeshin (2017b). 

Although this earlier work focused on a cleantech high 

technology, it is notable that such a move has also oc-

curred in the more traditional life sciences industry.

Therefore, the arguments stating that commercializa-

tion activities should be implemented simultaneously 

(Al Natsheh et al., 2014; Bradley et al., 2013; Cho et al., 

2008; Gbadegeshin, 2017b; Mettlera & Eurich, 2012; 

Volpatti & Yetisen, 2014) seem to be right. The current 

study affirmed that the simultaneous implementation 

of commercialization processes is a new form of com-

mercialization process. This new process can be de-

scribed as a “concurrent commercialization process”.

Figure 5. A new commercialization process for pharmaceuticals
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In addition, this study found that the e-health commer-

cialization framework proposed by Cho and colleagues 

(2008) needs further improvement. Thus, the current 

findings suggested that the key stages outlined by these 

scholars needed to be reframed so that practitioners 

can understand them. For instance, these scholars pro-

posed “adoption” to mean “conceptualization of innov-

ation”; logically, readers might interpret “adoption” as 

acceptance of new technology. Similarly, the current 

findings suggested that the e-health commercialization 

process is supposed to have five stages, not four: 1) new 

technology or solution, 2) exploitation of the new tech-

nology/solution, 3) decision on commercialization 

method, 4) protection of the technology/solution, and 

5) diffusion and marketization. These new stages could 

be easily understood by practitioners. In the new 

stages, commercialization activities are similar to the 

above medical and pharmaceutical companies, which 

align them with the life sciences industry. Furthermore, 

stage 4 (protection of the technology/solution) is the 

main difference between the previous framework of 

Cho and colleagues (2008) and the new framework. 

This stage is essential because there is a need to protect 

intellectual property due to the effect of digitalization, 

which makes much more information available and ac-

cessible online. In a nutshell, an improved form of e-

health commercialization process is shown in Figure 6.

The interviewees also disclosed that there is much in-

formation available online these days on every aspect 

of commercialization and that digitalization enables 

them to reach the state-of-the-art of any discovery 

(technology or solution). It also enables them to monit-

or, observe, and sometimes predict incoming products 

and solutions. This accessibility assists them in making 

market-entry decisions. All these possibilities were 

nowhere to be found a few decades ago. Hence, digital-

ization influenced the way commercialization informa-

tion is planned, organized, coordinated, and controlled. 

For instance, a commercialization team may be spread 

across the globe because of outsourcing, and sensitive 

information needs careful attention, such information is 

now stored and shared in secured platforms. Sensitive 

information now can be checked and coordinated on-

line. The interviewees recalled that previous forms of in-

formation management were tedious and cumbersome. 

Meanwhile, with digitalization, managing information is 

easier and less expensive, but riskier. This finding adds 

value to existing studies showing that digitalization influ-

ences innovation processes in the life sciences industry 

(Bhambure et al., 2011; Kaitin, 2010; McKenzie et al., 

2006) by showing that digitalization’s influence is not 

only on the innovation process; it also affects the com-

mercialization process. 

Furthermore, the interviewees revealed that they em-

ployed different types of digitalization tools, such as AI 

and big data analytics, to evaluate scholarly discussions 

(via articles), and to derive information on different sci-

entific methods or techniques, possible trends, and 

sometimes, forthcoming drugs or technologies or solu-

tions. An example was given by one of the interviewees 

stating that he knows the number of new drugs that will 

be available in the market from this year (2018) up to 

2028. The interviewee claimed that he and his team were 

able to know this through their science and marketing 

assessments. He also explained that their predictions 

have been right since the beginning of 2014. They were 

able to do this with the help of digitalization. The inter-

viewee recalled that this “intelligence” information 

could never have been attained 20 years ago without 

vast financial resources. This result relates to the work of 

Sabbagh and colleagues (2012) and Quinton and Simkin 

(2016), who argued that digitalization enables compan-

ies to monitor their competition. Meanwhile, this find-

ing is relevant beyond competition management; it 

Figure 6. A new commercialization process for e-health
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shows that digitalization can be used to evaluate differ-

ent issues in the commercialization process and gain in-

sight for better decision making.

The data also showed that many official processes are 

now digitized. The paper forms are now available on-

line, bills are paid online, questions are answered online 

(mostly through email interaction and online feedback), 

application monitoring is done online, and even, book-

ing for face-to-face meetings is done online. Unlike pre-

vious works, which acknowledge that digitization is a 

part of digitalization transformation (e.g., Degryse, 

2016; Parviainen et al., 2017; Tihinen & Kääriäinen, 

2016), this finding affirmed that the transformation is al-

most completed and is influencing official processes 

and activities.

The participants also affirmed that their commercializa-

tion activities have led to the creation of millions of 

pieces of information. For instance, they created new 

big data from information sourcing and management, 

using AI for big data analysis, prototyping and testing 

(including clinical trials), conducting marketing intelli-

gence, using robots for mass production, and collaborat-

ing. The issue of creating more data from utilizing new 

data is not yet discussed by scholars in the digitalization 

field, such as Manyika and colleagues (2013), and De-

gryse (2016), and Tihinen and Kääriäinen (2016). There-

fore, this finding is new and may need further attention 

by scholars.

One of the advantages of digitalization is efficiency and 

effectiveness (Manyika et al., 2013; Markovitch & Will-

mott, 2014; Parviainen et al., 2017). However, the parti-

cipants made it known that the application of 

digitalization tools adds more to their workload as well 

as makes the new activities become routine. For ex-

ample, conducting potential partner analyses are now 

becoming daily activities for a commercialization pro-

ject team. It is somewhat counterintuitive that digitaliza-

tion may add to the workload, therefore further 

investigation about this possible negative influence of 

digitalization is needed.

Finally, the interviewees explained that digitalization 

made their commercialization flexible, effective, and ef-

ficient, which corresponds with earlier studies (e.g., Bh-

ambure et al., 2011; McKenzie et al., 2006). However, 

the interviewees noted security issues (e.g., the risk of 

cyber-attacks), insufficient/incorrect information, ex-

posure to business predators, and limitations on 

secrecy. The study participants also showed concerns 

about high dependence on the Internet and digitaliza-

tion. Thus, despite the benefits of digitalization, it is also 

the source of new risks and associated “digital fear”.

Conclusion

Scholars, politicians, and business leaders have all re-

cognized that digitalization affects every aspect of hu-

man activities, both positively and negatively (Degryse, 

2016; The Economist, 2012; Parviainen et al., 2017; 

Schwab, 2015; Tihinen & Kääriäinen, 2016; World Eco-

nomic Forum, 2018). The current study supports this 

view by highlighting the impact of digitalization on the 

commercialization processes of the life sciences in-

dustry – an industry where the effects on human activit-

ies can be profound.

The effect of digitalization leads to a new form of com-

mercialization process. If this effect continues, it can be 

argued that the commercialization process will become 

more iterative, lean, or agile because commercialization 

activities will be more flexible and intertwined, as 

Schwab (2015) and Gerlitz (2015) have stated. Addition-

ally, an iterative and lean process will be needed for the 

discovery and commercialization of new technologies. 

Thus, an iterative and lean process paves the way for 

rapid commercialization (Gbadegeshin 2017a, 2018; 

Gbadegeshin & Heinonen, 2016) by shortening the dura-

tion of the process, which is essential for the current 

high demand for commercialization of innovations or 

inventions (Still, 2017). Furthermore, if the influences of 

digitalization on official processes, big data, workloads, 

and digital fears continued, as Tihinen and Kääriäinen 

(2016) and Parviainen and colleagues (2017) noted, 

these influences would change the business models of 

the life sciences industry and soften government regula-

tions. Therefore, it can be concluded that digitalization 

has both positive and negative influences on the com-

mercialization process. 

This article makes a theoretical contribution to the 

study of digitalization by showing how it influences 

commercialization processes. It also makes a theoretic-

al contribution by revealing a new form of commercial-

ization process, which has not yet been discussed by 

commercialization scholars and practitioners. Addition-

ally, it contributes to the theoretical discussion of digit-

alization by revealing that digitalization influenced 

workload, government procedures, big data, and digital 

fear, which have not yet been investigated by digitaliza-

tion scholars and experts. Furthermore, the article con-

tributes to practice by identifying the areas that 

digitalization has influenced. These contributions are 

relevant to academics, practitioners, and policy makers 
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