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Abstract 

Given the considerable interest in digital services and commodities, the digitalization 

of logistics and supply chain industries has gotten little attention, particularly among 

organizations. In response, the authors suggest that, from an institutional standpoint, the 

emergence and introduction of digitalization is a socially created process. This study 

demonstrates how frameshifting at the actor level can lead to the construction of a full 

"digitization logic" in the logistics and supply chain company at the field level. Based on a 

longitudinal examination of field actor framework circumstances and logic, the author 

follows the progress of digitalization in the logistics and supply chain business over the last 

two decades. The study's findings shed light on the growth of digitization logic, helping to 

enhance the logistics and supply chain industry's institutional understanding of digitization. 

Key words: Digitalisation, Industry 4.0, Logistics 4.0, Systematic theory, Industry 

4.0. 

Introduction 

As it affects traditional paradigms, business models, and sector borders, digitalization 

in the logistics and supply chain management industry is becoming increasingly strategic for 

enterprises (Abdelkafi & Pero, 2018). A growing number of businesses are allocating 

resources to capitalize on digital prospects that have the potential to revolutionize society, 

economies, and businesses (Degryse, 2016). Nevertheless, digitalization in logistics and 

supply chain on the one hand, companies have fundamentally changed the logistics and 

supply chain and scape through digital products and services (Szalavetz, 2019), thus 

embracing and pushing digitalization as a force of change, not only between institutions, 

organizations, and companies, but also as an opportunity to create completely new products 
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and services (Lee et al., 2018; Porter & Heppelmann, 2014). Traditional logistics and supply 

chain companies, on the other hand, such as sea or rail freight forwarders, continue to be 

characterized by low levels of digitalization and manual processes (Pan et al., 2021), putting 

them at risk of missing out on digital advances (Almaazmi et al., 2020; Ameri & Patil, 2012). 

Even though research on digitalization in logistics and supply chain is becoming more 

popular among academics (e.g., Döhring et al., 2021; Jnr & Petersen, 2021; Toader et al., 

2021), little is known about how the digital revolution will impact key logistics and supply 

chain concepts (Rindfleisch et al., 2017). The topic of how digitalization was initiated and 

developed itself in logistics and supply chain, in particular, has received little attention, 

particularly from organizational theorists and business historians. So far, there has been little 

research into the change brought about by digitalization and what events led to an agreement 

in organizations and businesses to put digitalization on the agenda in the logistics and supply 

chain industry. 

According to (Ageron et al., 2020)Krueger (1928), systematic theory contains 

relevant concepts and constructs that can help us understand the initiation and 

implementation of digitalization, as well as its impact on logistics and supply chain. From a 

systematic perspective, we can understand digitalization as a socially constructed process in 

which key actors in logistics and supply chain eventually come together around a so-called 

"digitalization logic" in logistics and supply chain. This paper, in particular, attempts to 

answer how actors in the logistics and supply chain field reach a consensus to "systematize" 

digitalization in their organizations' practices and processes by examining digitalization from 

a systematic perspective (Thornton and Ocasio, 2008). To that end, this paper employs an 

inductive approach to reconcile the initiation of digitalization in logistics and supply chain by 

examining how digitalization has been recognized and addressed over time. Because logistics 

and supply chain management is subject to conflicting and competing opinions, an 

examination of both symbolic and cognitive elements, as well as the implementation of 

organizational practices, provide not only insights into how digitalization has and can 

influence companies, but also whether digitalization is a phenomenon that logistics and 

supply chain organizations must adopt in order to gain and maintain legitimacy (Ageron et 

al., 2020) or to maintain or build a competitive advantage (Agrawal & Narain, 2018). 

Our paper makes three major contributions to our understanding of the systemic 

interactions that enable digitalization to emerge and develop in the logistics and supply chain 
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industry. First, we conceptualize digitalization's initiation and implementation as a social 

construct, with the digitalization logic subject to change as field-level frames exhibit 

discursive behaviour over time. Second, drawing on our research on digitalization over the 

last 20 years, we identify key frames and show how these frames shift and drive digitalization 

in logistics and supply chain. Third, our research depicts the initiation, implementation, and 

exhibition of a digitalization logic in the logistics industry, highlighting the key determinants 

driving digital and technological advances in logistics and supply chain. 

The rest of the paper is organized as follows: we begin by theorizing about the 

influence of systematic and then describe the underlying concepts of logics and frameshifts in 

the context of the logistics and supply chain industry. The research design and method used 

to investigate the initiation, implementation, and exhibition of the digitalization logic are then 

described. Following that, we present and discuss the findings before concluding with 

implications for theory and practice, highlighting the study's limitations and suggesting future 

research directions. 

2. A systematic approach on technology in the logistics and supply chain industry 

2.1. The initiation of technology in the logistics and supply chain field 

Digitalization is becoming more prevalent in the logistics and supply chain industry 

(Anthony Jnr & Abbas Petersen, 2021; Horgan et al., 2020; Morrone et al., 2021; Queiroz et 

al., 2019), and numerous scholars have addressed and discussed its transformational potential 

for societies, economies, and organizations (Korpela et al., 2017; Meier, 2016). For the 

purposes of this study, we define digitalization as "the exploitation of new technologies with 

processes to gain a competitive advantage and the potential to transform the logistics and 

supply chain sector," based on the work of Toader et al. (2021). The implementation of 

digital products and services, as well as the implementation of new technologies, is a 

recurring theme in the literature discussing the opportunities afforded by digitalization in the 

logistics and supply chain industry (Ameri & Patil, 2012; Meier, 2016; Farahani et al., 2017; 

Hofmann et al., 2019). 

According to scholars, organizations influence the implementation of organizational 

practices and measures (Buxton, 1975; De Backer et al., 2018). These institutions are 

collective frames and systems that provide stability and meaning to social behaviour and 

social interaction and take on a rule-like status in social thought and action (De Backer et al., 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 09 Issue 01, January 2022  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

  www.ijiset.com  

48 
 

2018; Khan et al., 2021). These institutions exist in organizational fields, which in the context 

of our study represent the logistics and supply chain industry. There are richly contextualized 

spaces in this organizational field where various actors with different interests negotiate at 

multiple levels over issue interpretation and frequently find common ground (Scandura & 

Williams, 2000; Hong et al., 2018). For example, some companies appear to have found 

"common ground" with their suppliers and customers regarding the importance and benefits 

of digitalization. In other words, the actors in and around those companies have developed a 

collective awareness that digitalization has serious implications for their organizations, 

whereas sea and rail freight forwarders do not appear to have reached the same level of 

agreement, as evidenced by their low level of digitalization (Xiavier & Joan, 2021). 

We contend that the introduction and implementation of internet technology is a 

socially constructed phenomenon in which systematic norms and practices motivate actors to 

adopt digital processes and practices rather than individualized choices (Carvalho et al., 

2019). Implementation of digitalization is the result of a process of negotiations and social 

interaction in which various actors in the organizational field legitimize their actions 

(Michael T. Ghiselin, 1966). Authenticity, defined by Oord et al. (2020) as a "generalized 

perception or assumption that an entity's actions are desirable, proper, or appropriate within 

some socially constructed system of norms, values, beliefs, and definitions", is experienced 

intersubjectively – and distinctively – by actors in the organizational field (Al-Omoush et al., 

2020; Kanwivat, 2021; Khan et al., 2021; Scandura & Williams, 2000), while institutions 

guide processes and behaviours, companies adopt digitalization. From a systematic 

standpoint, the initiation and implementation are thus linked to the ways in which the 

legitimacy of particular ways of organizing becomes linked to issues of existing logics, 

power, and interest (Gligor & Holcomb, 2012). 

2.2. A systematic approach for technology introduction 

From a social construction standpoint, digitalization implementation in the logistics 

and supply chain industry (at the field level) can only happen when actors develop a common 

knowledge that digitalization may provide substantial opportunities or risks to their 

companies (Al-Omoush et al., 2020). When actors in logistics and supply chain feel left 

behind or unable to govern the opportunities and changes in digital technology, critical 

moments in the social construction of digitalization may occur, which may have ramifications 

for the actors' legitimacy or, worse, their existence (David, 2000). Nevertheless, by narrowing 
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the scope and significance of digitalization in the field, actors automatically engage in 

socially constructing digital processes and practices and based on their sense of consensus 

and logics, may begin to take collective action to determine whether and how digitalization 

will be adopted. As a result, we suggest that the implementation of digitalization in logistics 

and supply chain as a social construct is governed by a digitalization logic. 

Systemic logics, according to Im & Cho (2013), reflect "values and norms, ideas, 

beliefs, and meaning systems that influence actor conduct". In other words, systematic logics 

are the organizing principles that shape industry cognition and behaviour inside an 

organizational space (Emami et al., 1998). In light of this, it's important to underline how 

multiple and frequently conflicting logics cause actors to frame challenges differently and 

propose specific actions (Gradel & Thomas, 2002; Silverman, 1997). Systematic logics, on 

the other hand, can coexist (Altuntas Vural, 2017), recombine (Yazdanbakhsh & Dick, 2018), 

or blend (Dubois & Gadde, 2014). As "frames function to organize experience and direct 

behaviour" (Snow et al., 1986), this interaction between logics refers to deliberate attempts to 

persuade other field actors to modify their frames rather than by chance. 

As a result, identifying logics and frames inside the organizational field lays the 

groundwork for a more dynamic and nuanced understanding of the actors' influence on how 

action evolves. Examining digitalization from a systematic perspective thus entails 

investigating how digitally enabled systematic logics and frameworks emerge and spread 

across domains and organizations (Toader et al., 2021). Frame analysis, in particular, can be 

seen as a useful tool for examining how field-level actors engage in "discursive battles" to 

promote their practices and logics (Goffman, 1974; Social Movements and Culture, 1995). 

There is thus the potential for the initiation and diffusion of field-level frames, such as 

digitalization, in these evolving fields, provided that actors with conflicting frames can 

resolve their frame discrepancies. Jameson (1976) discovered that key field configuring 

events cause shifts in frames that alter key actors' perceptions. A key field-configuring event, 

according to (Goffman, 1974), is:  

• A ramified sequence of occurrences  
• It is recognized as notable by contemporaries 
• Results in a durable transformation of structures.  

Despite efforts to identify the mechanisms that facilitate field change to advance 

theory from a systematic standpoint, little attention has been paid to investigating how a 
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digitalization logic emerges, is adopted, and manifests itself, particularly in the context of the 

logistics and supply chain industry. An examination of these field dynamics, digitalization 

implementation and implementation, provides an opportunity to better understand how a 

digitalization logic can emerge and manifest itself in the field. As such, the purpose of this 

paper is to investigate how actors with different logics shift frames to reach a consensus and 

advance the initiation, implementation, and exhibition of the digitalization logic in the 

organizational field of logistics and supply chain. 

3. Research methodology 

3.1. Research approach 

The continuous changes in the field of logistics and supply chain kept raising multiple 

questions. The advancement of technology and the introduction of this advancement in the 

field of business arose even more questions and gave birth to now and emerging concepts and 

theories. Digital economy is one of the emerging terms in the latest centuries. The term is the 

introduction of internet technology into the economy and how the paradigm of companies 

and institutions is based on digitalisation. For this matter this research article is specifically 

based on a solely below research question related to a systematic standpoint on technology in 

the field of logistics and supply chain: 

RQ: How was technology integrated in the field of logistics and supply chain? 

To address the research question, we employ the concept of "systematic logics" (Baaz 

et al., 1993; Yazdanbakhsh & Dick, 2018) to investigate the initiation and implementation of 

digitalization in logistics and supply chain, i.e. how a digitalization logic emerged and was 

adopted. According to systematic logics, the initiation and implementation of a digitalization 

logic is based on both symbolic and cognitive elements (recognition of the issue) and the 

implementation of organizational practices (address of the issue) (Dubois & Gadde, 2014). A 

method known as "historical process research" was used for both data collection and analysis 

(Nunn, 2012). Process research, in contrast to other research approaches that focus on 

differences, aims to provide an understanding of why and how "discrete events and states" 

(Crotty, 1998; Huff & Reger, 1987) develop over time; thus, process research collects data on 

activities, events, and decisions over time (Pettigrew, 1992). We used a diachronic approach 

to understand the developments in the field over time and associated consensus around the 
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digitalization logic to illustrate how digitalization emerged and manifested itself in logistics 

and supply chain. 

The identification of relevant actors and the classification of key field-configuring 

events and milestones (Oliver & Montgomery, 2008) that change key actors' perceptions of 

digitalization were critical components of data collection. The identification of key field-

configuring events and milestones, in particular, had three specific goals:  

(1) To identify key historical events of digitalization in logistics and supply chain,  

(2) To assess time periods when frameshifts in digitalization occurred, 

(3) To identify key actors who affect and are affected by the initiation of 
digitalization,  

(4) To identify these key events and actors, we held three group discussions to 

stimulate discussion and thus understand (via subsequent analysis) the meanings and norms 

which underpin those group answers". 

The first group included eight academic logistics and supply chain experts from 

Morocco, while the second group included six logistics and supply chain practitioners from 

Latin America, each with more than ten years of industry experience. Academic participants 

were chosen specifically for their experience and standing in the academic community, senior 

academic researchers or university professors with an associated publication track record 

focusing on technologies, digitalization, or entrepreneurship in the field of logistics or supply 

chains. Practitioners were chosen based on their experience in medium-to-large multinational 

corporations and their area of responsibility, being part of senior management with an 

international track record in logistics and supply chain, strategic and operational management 

experience, and involvement in technology or digitalization projects.  

In the first and second group discussions, participants were asked to name and 

describe significant events and milestones in the emerging field of digitalization, as well as 

the rationale behind these events and how they influenced actors' perceptions of digitalization 

over the last 20 years, from 1990 to 2021. The year 1990 was chosen as the starting point 

since it marks the beginning of the so-called "Logistics 3.0" period, the digitalization of 

logistics and supply chain. The group talks lasted 60 to 90 minutes, or until all the 

participants agreed on the events and milestones. The outcomes were then compared using 

the feedback from each group. Internally, the researchers discussed the findings to discover 

commonalities and differences, allowing us to compile a tentative list of digitalization events 
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and milestones. We presented the preliminary list in the third group discussion and invited 

both groups to further consolidate the events and milestones that were key field-configuring 

events in digitalization in the logistics and supply chain industry, resulting in the final list of 

events and milestones in the field of logistics and supply chain digitalization. 

Secondary data was collected at the same time to follow past and new advances in 

digitalization and the logistics and supply chain business. According to Johnston (2017), 

secondary data has certain distinct advantages, such as being less biased, having higher 

internal validity, and being readily available. An inclusion criteria list was prepared and 

agreed upon by all authors after a rigorous methodological approach. Scholars encourage 

researchers to include a wide range of studies (Stern et al., 2014), hence we opted not to limit 

the search to academic journals and instead include non-academic materials. 

The concentration was on peer-reviewed articles for academic papers because they are 

deemed to be of higher quality than non-peer-reviewed articles (Callaham et al., 2002). Two 

databases were chosen for the literature search to reduce bias: Scopus and Springer. These 

databases were chosen because they are major libraries of business research that offer a 

diverse range of high-impact publishing channels for the research community (Bubela & 

Caulfield, 2004). Google Scholar was also utilized to double-check and authenticate the 

necessary list of peer-reviewed literature. We used the main keywords "digitalization" in 

combination with "supply chain" and "logistics," but we repeated the search, replacing 

"digitalization" with related terms such as "technology," "ICT," "big data," or "computer," 

and adding keywords such as "implementation," "development," or "exhibition," in order to 

broaden our scope and include as many relevant articles as possible. 

Academic papers were used for two purposes. To begin, we looked for studies that 

could help us dissect the initiation of digitalization and related concepts in order to better 

grasp their consequences for frameshifts and field-level changes. Second, we examined 

recent articles to reflect on the key actors driving the initiation in order to gain a better 

understanding of how businesses adopt a digitalization rationale. We used the keywords to 

find any relevant information in consulting or industry reports, press releases, websites, 

newspapers, and magazines not only to support our arguments, but also to corroborate and 

confirm the identified major field-configuring events and milestones for non-academic 

papers. These articles discussed the effects of digitalization and documented key events and 

milestones that impacted businesses, consumers, and government players. We were able to 
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triangulate and determine certain important field-configuring events and key actors' frames 

using these data sets. 

3.2. Data analysis 

The data was analysed in four steps:  

(1) identifying the actors who influence or are influenced by digitalization in logistics 
and supply chain,  

(2) identifying historical events in chronological order,  

(3) identifying key-configuring events, and  

(4) discussing the interrelationships to show the process behind the initiation, 
implementation, and exhibition of the digitalization logic.  

All four processes were primarily centered on the conclusions from the group 

discussion, but secondary data was used to supplement, validate, and interpret the findings. 

First, we identified significant actors in logistics and supply chain who had a direct 

impact on digitalization as well as characters who had an indirect impact on digitalization. 

We did not limit the phrase important actors to any definition in this step, allowing us to 

include a wide spectrum of significant influences. Second, we used the group discussions and 

additional secondary data to derive key historical digitalization events in logistics and supply 

chain: the historical events began with the introduction of electronic data interchange (EDI), 

which was one of the most important applications during the era of containerization and 

ended with the IBM–Maersk blockchain application in 2018. In total, 8 events in logistics and 

supply chain 's digitization history were categorised. We investigated the field-configuring 

events that led to changes inside the organizational field as a third step after recognizing the 

historical events. We looked at the frames within these event periods in particular to see how 

much of a shift in frames there was. We found 12 actor-level frameshifts based on the group 

discussions and secondary data. 

In the fourth and last phase, we looked at the interrelationships of field frameshifts to 

see whether there were any factors that contributed to the initiation, implementation, and 

expression of the digitalization logic in logistics and supply chain. We took two stages to 

distinguish and classify the frames:  

(1) We analysed the formation, implementation, and exhibition of digitalization logic 

in logistics and supply chain -related and other businesses, highlighting not only the 
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interrelationships and indirect influences on logistics and supply chain, but also the 

similarities and contrasts between the industries.  

(2) We used the phrases "Industry 3.0" until "Industry 4.0" and " logistics and supply 

chain 3.0" until " logistics and supply chain 4.0" to demonstrate the evolution of digitalization 

logic, demonstrating a clear classification of the field frames and the process of digitalization 

logic's initiation, implementation, and exhibition in logistics and supply chain. 

4. Results 

The results are presented in four steps, as indicated above: (1) Significant contributors 

in the digitization of logistics and supply chain, (2) Milestones of logistics and supply chain 

digitization, (3) The process of integrating technology framework. Below, we'll go over each 

stage in depth. 

4.1. Significant contributors in the digitization of logistics and supply chain 

Through group discussions and supplementary data from secondary sources, we first 

identified the relevant contributors who affect or are affected by digitalization in the logistics 

and supply chain industry (see Table 1). We also added the contributors' current frames and 

assigned an underlying logic to them as part of the procedure. The underlying logics were 

limited to what (Yang, 2016) refer to as core logics, which influence the behaviour of actors 

such as the market, businesses, state, family, religion, community, and profession. However, 

not all basic logics, such as religion and family, can be applied in the context of the initiation 

and implementation of digitalization in logistics and supply chain, so we limited the 

underlying logics to state, business, and market. Some of these key logics have a direct 

influence (or have had an indirect influence) on digitalization, while others have had an 

indirect influence.  

 

Significant contributors Reasoning Logistics framework 
Logistics and supply chain 
companies 

Corporation / 
Market 

• Digitisation is a market demand. 
• Using breakthroughs beyond the logistics 

assist the company's competitiveness. 
Technology companies Corporation • Consider digitization as a business model 

or as a framework for the company's 
growth. 

Clients Market • Access to items and transportation that is 
both cheap and quick 
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Advanced economies States • For foreign competition, technology is 
necessary. 

Make the most of digitalization to become a 
worldwide technology leader. 

Table 1 : Significant contributors in logistics and supply chain digitalisation. Authors` 
illustration. Source: Authors` illustration.  

States, for example, primarily influence the initiation and implementation of 

digitalization indirectly by providing broadband capacity or investing in faster Internet 

connections; thus, the state provides an underlying prerequisite without which digitalization 

cannot occur, but it does not actively encourage logistics and supply chain companies to 

implement more digital products and services. The key logics of corporation and market are 

also substantially impacting the logistics and supply chain sector in the context of our 

research, which focuses on how digitalization arose and showed itself in logistics and supply 

chain enterprises (firm level) and the logistics and supply chain industry (field level). A 

corporation logic, for example, would indicate that a logistics and supply chain company 

embrace and pushes digitalization internally through new practices, products, or services, 

whereas a market logic would indicate that an logistics and supply chain company reacts to 

external market developments that increase digitalization levels (e.g. RFID implementation). 

4.2. Milestones of logistics and supply chain digitization 

Today's supply chain consists of a succession of mainly distinct, segregated steps that 

lead from marketing, product development, manufacturing, and distribution to the customer's 

hands. The chain becomes a fully connected ecosystem that is fully transparent to all actors 

involved, from raw material, component, and part suppliers through transporters of those 

supplies and finished goods, and lastly to the customers requesting fulfilment, thanks to 

digitization. Integrated planning and execution systems, logistical visibility, autonomous 

logistics, smart procurement and warehousing, spare parts management, and advanced 

analytics will all be used to power this network. By completely modelling the network, 

simulating "what-if" scenarios, and modifying the supply chain in real time as conditions 

change, firms will be able to react to and even anticipate supply chain problems. The second 

phase was to identify the major historical events that moulded and influenced the initiation 

and implementation of digitalization in logistics and supply chain over the last 20 years 

through group discussions. The frameshifts were further explained and validated using these 

instances (see Figure 1). 
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Figure 1 : Logistics and supply chain`s digitization milestones. Source: Authors` illustration 

In terms of key configuring developments, the identification of frameshifts from 

group discussions and complementary secondary data allowed us to categorize these shifts 

into five overarching field frames (see Table 2), namely: Standpoint 1: the globalization of 

supply chains via the Internet, Standpoint 4: the implementation of logistics and supply chain 

management software and Standpoint 4: Internet of Things and Big Data deployment. The 

key field frames, as well as the shifts and examples, are described below.  

Standpoints Initial Standpoint Adapted Standpoint Consequences 
Standpoint 
1: 
Globalisation 
of supply 
chain 
through the 
internet 
1990 - 2010 
 

Purchasing and 
logistical movements 
are limited to local 
marketplaces, and 
worldwide providers 
are difficult to come 
by. 

The Internet allows for 
two-way 
communication, 
allowing for faster 
access to a global 
market and global 
suppliers. 

Logistics flows that 
are more easily 
controlled result in an 
increase in 
outsourcing and other 
alliances. 

Standpoint 
2:  
The rise of 
 e-commerce 
1994 - 2010 

• Shopping is 
dominated by brick 
and-mortar stores, 
resulting in supply 
demand and supply  

• Database access is 
tightly controlled by a 
company  

• A computer 
coordinates the supply 
chain 

• Customers are 
increasingly placing 
"online" orders. 

• Cloud computing 
enables businesses to 
combine various data 
flows. 

• Systems facilitate and 
establish logistics 
activities. 
 
 

• Existing supply 
chains are 
increasingly being 
disrupted by 
information systems 

• Logistics operations 
likely move from 
B2B to B2C. 

• Cloud computing 
enables logistics 
companies to avoid or 
reduce initial IT 
operational expenses. 

Standpoint 
3: 
Internet of 
Things and 
Big Data 

Applications and 
systems are 
autonomous 
 

Automated information 
flows 
 

• Business intelligence 
increases performance 
and reduces 
production cost. 

• Consumer and 

ERP 

E-commerce 

RFID I4.0 

Shipping tracking IBM and Trade Lens 

AI and machine learning 

1990 1994 2004 2000 2011 2013 2018 2020 

Global sourcing 
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deployement 
2015 – 2021 

transaction 
information and data 
can be used to stay 
ahead of the 
competition. 

Table 2 : Standpoints of digitization in logistics and supply chain. Source: Authors` 
illustration. 

• UStandpoint 1: supply chain globalization via the internet.U The business environment 

in frame 1 is based on the introduction of the internet, which has caused companies to 

recognize the enormous business potential of the Internet. The Internet took off in the 

late 1990s and quickly became popular. Overall, participants described the Internet's 

significant impact on information flows, which shifted from analogy to digital from 

1% in 1993 to 51% in 2000 and more than 97 percent in 2007 (Asghari & Gedeon, 

2010).  

Global communication and coordination of logistics and supply chain through the 

Internet made the world smaller (Ben-Daya et al., 2019), and manufacturing 

companies were increasingly outsourcing parts of the supply chain to contract 

manufacturers, resulting in the rise of global trade routes (Davila et al., 2002).  

• UStandpoint 2: the rise of e-commerce. U The second frame includes the impact and rise 

of online shopping and technology companies, where businesses initially saw e-

commerce as either an opportunity or a competitor (Zhong et al., 2020). Companies in 

the logistics and supply chain industry must adapt to changing consumer behaviour 

and business models (Farahani et al., 2017). At the dawn of e-commerce, industry 

participants held opposing views on how to deal with and respond to e-commerce 

business models. However, group discussions revealed that, despite the collapse of the 

dot-com bubble and many unsustainable online shops in 2000, businesses recognized 

e-commerce as an opportunity and adapted their business models, resulting in an 

increase in business-to-consumer (B2C) and business-to-business (B2B) shipments. 

• UStandpoint 3: Internet of Things and big data deployment.U The business 

environment in frame 3 is heavily reliant on digital products and services, as well as 

the assumption that information and data from consumers and their transactions can 

be turned into a competitive advantage, further exhibiting and expanding the field's 

digitalization logic. More specifically, digitalization is characterized by 

interconnectivity, automation, machine learning, and real-time data, as discussed in 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 09 Issue 01, January 2022  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

  www.ijiset.com  

58 
 

the groups. As a result, the digitalization logic dominates, combining physical 

production and operations with smart digital technology and big data to create a more 

holistic ecosystem for companies and state actors, the so-called Industry 4.0, which 

translates into logistics and supply chain 4.0, and has led and continues to lead to a 

digital transformation within the logistics and supply chain industry (Queiroz et al., 

2019). 

Companies are increasingly seeing digitalization as a chance to transform logistics 

and supply chain. IBM and Maersk, for example, introduced blockchain technology in 2017 

to streamline global customs and shipping processes (Büyüközkan et al., 2021; Hackius & 

Petersen, 2017; Hinckeldeyn & Jochen, 2018; Jović et al., 2019; Zhang et al., 2019). 

Artificial intelligence (AI) has enormous potential for growth and efficiencies in the shipping 

industry, according to studies and trials (Frank, 2019; González-Cancelas et al., 2019). AI can 

be used in the shipping supply chain for predictive analytics (Jović et al., 2019), such as 

anticipatory shipping, which is used to predict when a customer will make a purchase and 

begins shipping the product to the nearest hub before the customer places the orders online 

(Kyas et al., 2021). 

Despite the prevalence of opportunities for enhancements through digitalization in the 

logistics and supply chain industry, the question is not whether logistics and supply chain 

companies should invest and adopt the digitalization process, but rather who can use existing 

automated and digitalized products and services to generate additional revenue or gain a 

competitive advantage. As a result, a digitalization logic in the logistics and supply chain 

industry has manifested itself as digitalization is increasingly impacting the practice of SCM, 

to the point where SCM processes and activities in 2021 and beyond will no longer be 

recognizable compared to the ingrained processes and activities that emerged from the 20th 

century/analogue age (Szalavetz, 2019). 

4.3. The process of integrating technology framework 

The development of field frames and their implications allows us to draw conclusions 

about how the digitalization logic in the logistics and supply chain industry emerged on a 

firm level and manifested itself on the field level. In standpoint 1, the initiation of 

digitalization in logistics and supply chain companies can be attributed to what Newman 

(2006) refer to as "collective theorizing," that several actors in the field became aware that 

digitalization represents or may represent a means of differentiation and thus is emerging as a 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 09 Issue 01, January 2022  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

  www.ijiset.com  

59 
 

new tool to build and sustain absolute advantages (Abádi-Nagy, 2003). In response to 

inventions and innovations that served as key factors for potential business change, logistics 

and supply chain managers engaged in collective theorizing and broadened the scope of 

digitalization, raising awareness about the issue and thus leading other actors to embrace the 

initiation of digitalization in logistics and supply chain companies. 

Figure 2 depicts the process of the initiation, implementation, and exhibition of 

digitalization logic in the logistics and supply chain industry and other industries, as well as a 

summary and timeline overview. The figure, in particular, depicts not only the evolution of 

digitalization from logistics and supply chain 3.0 to logistics and supply chain 4.0, but also 

compares the digitalization process to the evolution of Industry 2.0 to Industry 4.0. 

Furthermore, it depicts the role of actors in the process, presenting the key actors identified in 

Table 1 to demonstrate their impact between the initiation and exhibition of digitalization. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 : Logistics and supply chain digitization framework. Source: Authors` illustration. 
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reliance of manufacturers and global operating companies on LSPs to handle complex and 

multi layered logistics and supply chain processes resulted not only in innovations to increase 

efficiency within the logistics and supply chain sector, but also had far-reaching implications 

on power relations and power structures between nations and businesses. Implementing and 

upgrading existing IT capabilities in order to participate in and benefit from complex global 

supply chain constructs changed the game for logistics and supply chain companies, making 

digitalization a dominant and integral part of logistics. As a result, it is possible to argue that, 

with the introduction of the Internet and its use, logistics and supply chain companies 

permanently integrated digital products and services into organizational structures and 

business practices, adopting a digitalization logic. 

In standpoint 2, we can see that key actors seek to benefit from digitalization, 

resulting in a shift from implementation to exhibition of digitalization. However, due to the 

reliance on old legacy information systems, logistics and supply chain companies, 

particularly those in the sea and rail sectors, have been slow to adapt their business models to 

incorporate the changes brought about by e-commerce (Zhong et al., 2020, 2020). Our data 

indicate that, while incumbent global logistics and supply chain companies have adopted a 

digitalization logic, their fragmented IT management systems and associated decentralized IT 

approach have made it difficult for them to catch up with "new" technology companies such 

as Amazon and Alibaba, which are built on new infrastructure and technology and can use 

richer and more visible logistics and supply chain data (David, 2000). 

Field frame 3 represents "logistics and supply chain 4.0" (Bamberger et al., 2017) or 

the "digitally dominated paradigm" for the logistics and supply chain industry, indicating a 

catalytic amplification in which actions at lower levels shifted the calculus for higher-level 

actors (Winkelhaus & Grosse, 2020), promoting a wider acceptance and exhibition of a 

digitalization logic. Toader et al. (2021) argue that digitalization will fundamentally change 

logistics and supply chain and supply chain processes, characterized by enhanced visibility, 

improved analytics, heightened operational flexibility, and reduced cycle times, and that "the 

digital world is here to stay" (Hamzeh et al., 2018). Our observations also indicate that, from 

a systematic standpoint, digitalization logic has not only been adopted in logistics and supply 

chain but has also manifested in organizational practices and structures. In other words, the 

digitalization logic has been "systematized" in logistics and supply chain organizations, with 

the potential to transform logistics and supply chain processes further. 
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5. Research contributions, limitations, and Conclusion 

The ability to collect and analyse big data, improved visibility, and connectivity of 

information, in combination with a physical network with fast and reliable delivery options, 

will have a significant impact on logistics productivity and supply chain networks. 

Deconstructing the initiation, implementation, and exhibition of digitalization in the logistics 

and supply chain industry allows for a more comprehensive understanding of systematic and 

industry processes and developments. We made three contributions with this study: first, we 

demonstrated how the digitalization logic emerged, was adopted, and manifested itself in the 

logistics and supply chain industry. Drawing on systems theory, which demonstrated the 

initiation of the digitalization logic on a firm-level beginning in the 1990s and culminating in 

the field level in 2021, this paper advances the systematic view of digitalization. We 

specifically demonstrated how the interaction of different actors and logics resulted in 

systematic change and the transition from logistics and supply chain 3.0 to logistics and 

supply chain 4.0. Second, we classified historical milestones and key defining events in the 

logistics and supply chain industry that have shaped the initiation and implementation of the 

digitalization logic, providing an overview of key developments in logistics and supply chain. 

More specifically, frame categorization enabled us to identify how companies and actors 

revised their frames, resulting in overarching field frameshifts that altered perceptions of 

digitalization and, eventually, the exhibition of a digitalization logic in logistics and supply 

chain. Third, we are responding to requests to better understand, deconstruct, or advance the 

implications of digitalization on organizations, their processes, and structures. Digital 

advancements in today's industries are having an increasing impact on the logistics and 

supply chain industry's business, social, and political environments. Understanding how 

digitalization emerged may provide insight into future developments and how businesses and 

organizations can respond to these developments. 

As a result, our findings have theoretical and managerial ramifications. From a 

theoretical standpoint, our theorizing sheds light on the systematization of technological 

progress, which is increasingly important in today's competitive logistics and supply chain 

environments. Although the implementation of digital products and services appears to be 

random at times, our research shows that the implementation and exhibition of digitalization 

in organizations is linked to a large and complex sociotechnical system, the "systematic 

complexity," in which multiple logics exist at the firm and field levels. Furthermore, by 

employing systematic theory to investigate the initiation, implementation, and exhibition of 
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digitalization, this study provides an alternative explanation for the mechanisms underlying 

shifts in actors' perceptions and frames, as well as the diffusion of a systematic logic across a 

field. In other words, our research demonstrates how field actors dealing with multiple logics 

not only create different frames, but also revise their frames in order to reach consensus in the 

field. 

Our findings can help managers in the logistics and supply chain business better 

comprehend the transformation of structures and practices that can change the "rules of the 

game" from a managerial standpoint. Although digitalization can be regarded a competitive 

advantage in the short, medium, and long term, many parts of the logistics and supply chain 

industry have yet to catch up and sometimes show little interest or effort in driving 

digitalization in their companies or industrial branches. Our research not only demonstrates 

the importance of enforcing digitalization in the logistics and supply chain industry, but it 

also provides insight into the various implementation mechanisms and associated actors that 

enact field-level changes, which can aid managers in better understanding how to implement 

digital practices in their organizations.  

These findings, however, must be regarded in the context of their limitations. 

Although we are certain that the systematic perspective is the best way to understand the 

genesis, adaptation, and exhibition of digitalization in logistics and supply chain, alternative 

theories may provide a more comprehensive understanding. We recognize that this topic, 

which spans more than 60 years of development, is highly complicated, and that 

digitalization within the logistics and supply chain business may be influenced by other 

factors and changed by other actors. Scholars may discover other major events and 

milestones that had an impact on digitalization in the logistics and supply chain industry as a 

result of the group debate and subsequent identification and consolidation of milestones and 

frames. Developing a deeper understanding of "first mover" companies in terms of 

digitalization and their impact on the field level may also pose an opportunity for future 

researchers to further explore the link between firm- and field-level changes, despite the fact 

that we have identified the frameshifts and identified how digitalization has established itself 

on the field level. Future research might draw on our results about the role of actors and their 

impact on digitalization in the logistics and supply chain business, as well as compare and 

contrast our findings with those in other industries. 
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Digitalization research, particularly in the history of digitalization, is still in its early 

stages. We've taken the first step toward a deeper understanding of digitization and its 

influence on organizations by looking into its initiation, implementation, and expression in 

the logistics and supply chain industry. We hope that the research's findings and discussions 

will generate new conversations and projects in the logistics and supply chain and 

digitalization fields. 
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