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Increased competition and customer requirements towards digital transformation has led 
logistics companies to adopt new technologies and tools in the era of industry 4.0. The aim 
of this study is to examine how the logistics sector builds dynamic capabilities towards 
digital transformation. The dynamic capabilities lens is used to assess how the companies 
can react to unexpected changes in the market dynamics in the current era. 
 
The study is carried out as a qualitative, case-study, which aims to find out how dynamic 
capabilities towards digital transformation are built. The research is conducted primarily as 
semi-structured interviews from 12 interviewees from five different companies that are 
working in the logistics sector. The study suggests that while digital transformation is a 
strategic goal for many players in the industry, it still lacks many critical capabilities towards 
making the strategy to bring out the benefits. Namely, there is room to strengthen capabilities 
in digital sensing, digital seizing, and digital transforming capabilities across every level of 
the organisations. 
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Lisääntynyt kilpailu ja asiakasvaatimukset digitaalisten teknologioiden adoptoimiseen on 
johtanut logistiikka-alan toimijoita uusien teknologioiden käyttöönottoa ja kehittämistä 
neljännessä teollisessa vallankumouksessa. Tämän tutkimuksen tarkoituksena on tutkia 
kuinka logistiikan alalla johdetaan dynaamisia kyvykkyyksiä, joilla rakennetaan digitaalisia 
työkaluja ja teknologioita. Dynaamisten kyvykkyyksien näkökulmaa sopii teoreettiseksi 
viitekehykseksi hyvin, sitä on käytetty usein tilanteissa, jossa tarkastellaan yrityksen kykyä 
muuntautua erilaisissa yllättävissä markkinatilanteissa. 
 
Tutkimuksen toteutus on laadullinen case-tutkimus, jossa aineisto on kerätty 12 
puolistrukturoidusta haastattelusta viiden eri yhtiön edustajasta, jotka toimivat logistiikan 
alalla. Tämä tutkimus osoittaa alustavasti, että yritykset ovat ottaneet digitaalisen 
transformaation strategiseksi tavoitteekseen. Tämä kuitenkin on osoittautunut 
haasteelliseksi, sillä monia kriittisiä kyvykkyyksiä ei ole joko kehitetty tai otettu huomioon. 
Parannettavaa on digitaalisen tunnistamisen, digitaalisen haltuunoton, sekä digitaalisen 
muuntautumisen osa-alueilla yritysten jokaisella tasolla. 
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into tech. I want to thank Tero, Olivia, Saara, Antti, Mariam, Markus, Hai & Hai and other 

great persons for bringing me to the technology scene in my first professional experience in 

technology development and a great opportunity to grow as a professional and a UX 

Designer. A wise person once said that “the universe offers you the challenges you need at 

the time”. Designing user-interfaces was cool at that time, since I could really affect the 

digital products that we use daily, but that was not enough. I needed to learn the 

programming part of software development. I want to thank Janne, Joni, Vilho, and 50+ 

other colleagues at my current work for providing the opportunity to build digital services 

entirely from the beginning and further integrating my professional knowledge of operations 

management, software development, user-centred design, and supply chain management and 
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1 Introduction 

 

 

Global competition is driving companies to stay on top especially in the digital era, where 

digital transformation is on the agenda of many managers. Third-party logistics providers 

face significant hardship from digitalisation and the competitive mechanisms are changing 

rapidly and opening new business opportunities for new actors (Hoffman, Strewe and Bosia, 

2018). Therefore, an organisation that can manage digital transformation needs to have 

specific dynamic capabilities for digital transformation, especially when digital disruption 

threatens current skills and resources held within a firm (Ellström et al., 2021). Logistics 

practitioners must manage complexity of the logistics challenges much closer to the 

customer (Cegielski et al., 2012). Therefore logistics practitioners must pay attention to IT 

to achieve competitive advantage in adaptation, alignment and agility (Gunasekaran, 

Subramanian and Papadopoulos, 2017). Yet, there is little conceptual or empirical research 

that examines how organisations are digitally transformed (Warner and Wäger, 2019). 

Especially in the field of logistics, which has become a key role in the supply chain in the 

past decades. To achieve the desired competitive advantage and long-lasting performance, 

firms must build and strengthen their dynamic capabilities in seizing the opportunities and 

keeping up with the digital transformation strategies. 

 

Theoretical perspective of this thesis is to examine digital transformation from a dynamic 

capability view, where the logistics operations are examined to sustain and further enable 

superior performance in supply chains. Teece (2007) divides dynamic capabilities into three 

distinct clusters: 1) sensing opportunities 2) seizing opportunities, and 3) transforming the 

business model. Eisenhardt and Martin (2000) describe dynamic capabilities as a set of 

specific and identifiable processes such as product development, strategic decision making, 

and alliance. Dynamic capabilities play a key role in today’s era where businesses need 

flexibility to not only adapt, but to have insights and visibility towards responding and 

adapting to a more turbulent business environment (World Economic Forum, 2020). 

Dynamic capabilities view works out as a great theoretical framework to this thesis, and 
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provides powerful structure to examine the dynamic capabilities required to digital 

transformation. 

 

Many studies have been examining the digital transformation from the manufacturing 

industry view (Holmström and Partanen, 2014). Less studies have been conducted from the 

logistics part of supply chain management. It is also worth noting that while the majority of 

logistics activities are outsourced, a significant portion of digital transformation is related to 

logistics services providers (Cichosz, Wallenburg and Knemeyer, 2020). Dynamic 

capabilities are especially important in highly global industries such as logistics. Enterprise 

success depends on discovery and development of opportunities: effective combination of 

internal and external inventions, efficient and effective technology transfer inside the 

enterprise and between and amongst enterprises, protection of the intellectual property, 

upgrading the best practices, invention of new business models (Teece, 2007). Logistics 

companies are behind other industries in the digital transformation, where these companies 

heavily rely on legacy IT systems, lengthy procedures obtaining a quote, lack of real time 

tracking, and manual processes (Riedl et al., 2018).  Literature in the logistics field suggests 

that studies of the impact of firm supply chain agility on firm performance should be 

investigated more deeply (Gunasekaran, Subramanian and Papadopoulos, 2017), acceptance 

and practical implementation of new technologies should be researched (Hoffman, Strewe 

and Bosia, 2018). Therefore, it is the main question of this thesis to find out what digital 

transformation means for logistics companies and what capabilities do they have or should 

have to it.  
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1.1 Research gap & research questions 

 

Literature points that traditional third-party logistics companies (3PL) face significant 

hardship from digitalisation, the competitive mechanisms in the industry are changing 

rapidly, and opening a new arena for completely new actors (Hofmann and Osterwalder, 

2017). This study aims to contribute to studies that have been developing dynamic 

capabilities for all firms facing the digital transformation by bringing the insights from a 

specific industry and with varying maturities. First, this study complements the dynamic 

capabilities framework introduced by Ellström et al (2021) for digital transformation by 

bringing contextual perspective. Secondly, this work contributes to Warner and Wäger’s 

(2019) work by bringing industry insights from building dynamic capabilities for digital 

transformation with a focus on emerging technologies. Last, but not least, this work aims to 

produce insights of how logistics companies utilise and work with Logistics 4.0 based 

emerging technologies. Thus, contributing to a relatively new research area of Logistics 4.0 

that was discussed in the work by (Bag, Gupta and Luo, 2020). 

 

Main RC: How logistics companies build dynamic capabilities for digital transformation in 

the era of industry 4.0? 

 

Although digital transformation and emerging technologies related to industry 4.0 have been 

adopted by companies such as Amazon, which can be a prime example of agility in terms of 

responding to changing business environments, there are traditional logistics and supply 

chain companies that heavily rely on manual processes and have low levels of adoption of 

these technologies.  

 

While it might be challenging to determine what technologies are considered when speaking 

of “emerging technologies”. Technologies evolve continuously along with the business 

environment so in this thesis, we will mainly be focusing on sources and technologies that 

have been around from 2010 and up.   

https://www.zotero.org/google-docs/?G2wf0v
https://www.zotero.org/google-docs/?G2wf0v
https://www.zotero.org/google-docs/?43cl4b
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To further strengthen the main research question, three sub-questions are presented to answer 

more thoroughly the topic of digital transformation in the context of supply chain 

management and logistics. 

 

The first sub-question is related to sensing digital opportunities to gain understanding of how 

logistics companies scout for digital opportunities, identify new business opportunities 

through digital sensing, and craft a digital mindset trough organisation. 

 

The second sub-question is related to seizing digital opportunities. To achieve intended 

purpose of digital transformation, companies must have capabilities for seizing the 

opportunities. The aim of this study is to find out how strategic agility, rapid prototyping and 

balancing digital portfolios.  

 

The third sub-question which is related to transforming capabilities is relevant for this thesis 

because executing the digital strategy is a key component in achieving something. The 

relevance of this capability can be explained as: companies may sense and seize 

opportunities, but the transformation and competitive advantage relies on its ability to 

transform its business model and asset base (Warner and Wäger, 2019). 

 

Sub question 1: How do logistics companies sense digital opportunities?  

 

Sub question 2: How do logistics companies seize opportunities in digital technologies? 

 

Sub question 3: How do logistics companies reconfigure capabilities for logistics 4.0? 

 

1.2 Research approach  

 

The literature review of this thesis is used to analyse the current state of emerging 

technologies in the supply chain and logistics field. The nature of the empirical research is 

exploratory or interpretative. Because we want to know how logistics companies build 

dynamic capabilities towards digital transformation, therefore a qualitative study is required 
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to answer these questions. This is a case study of digital transformation in logistics sector, 

where multiple respondents from companies form the desired outcome of the theory, in other 

words, revelatory case. Primary sources of information which is conducting semi-structured 

interviews of persons working in digital transformation and management in logistics fields. 

Case study as a method allows a more holistic view of the complex real-life problems that 

are often related to social phenomena. It is used often in situations that are related to the 

knowledge of an individual, group or organisation and works well to enable readers to 

develop insights from the story (Yin, 2003; Gwee, 2018). Why people from digital 

transformation and management are interviewed is because the aim is to find out what are 

the strategic themes towards building the capabilities. Further on, the interviews are 

transcribed to plain text and analysed with coding common themes. The approach to research 

is abductive reasoning, which means that we want to develop the understanding of a “new” 

phenomenon, where the research starts with real-life observation (Kovács and Spens, 2005). 

Often in abduction, the research doesn’t involve pre-selected theory, this might seem 

controversial in this study, since this study contains theory part, however, with the theory 

part of this study we want to have some existing background for plausible explanations of 

this new phenomenon. Therefore, abduction may proceed with or without an initial 

theoretical frame (Conaty, 2021). 

 

The material for the literature part consists of scientific journals and publications mainly 

from these sources: Emerald, Springer Link, Sciencedirect, Taylor and Francis online 

journals, and Wiley online library. The main keywords used for the literature part are: 

“digital transformation supply chain”, “digital transformation in logistics”, “digital 

transformation dynamic capabilities”, “supply chain digitization”, “internet of things in 

supply chain”, “blockchain in logistics”, “cloud computing in supply chain”, “machine 

learning in supply chain”. 
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1.3 Definitions & important concepts 

 

This study includes multiple different terms that might resemble each other. However, in 

this part the different definitions and concepts are clarified. 

 

Intermodal logistics: Transportation of a person or a load from its origin to its destination 

by a sequence of at least two transportation modes, the transfer from one mode to the next 

can be conducted at an intermodal terminal (Crainic and Kim, 2006). The transported goods 

are usually transported within shipping containers and most often involve several parties 

transporting the goods. 

 

Container transportation: Intermodal transportation heavily relies on shipping containers. 

Significant parts of the world trade are at some point in shipping containers and handled by 

multiple transport modes such as ocean, rail, and road transportation (Crainic and Kim, 

2006). 

 

Digital transformation: Processes that aim to integrate digital tools to assist the way people 

work and deliver customer value. It also includes investing in digital infrastructure, adopting 

digital technology applications and engaging new talent with skills towards digital thinking 

(Kuo, Chen and Yang, 2021). 

 

Logistics 4.0: Blend of technologies that aims to help automate forward and reverse logistics 

flow with availability of real time information, timely deliveries, reduced lead times, and 

most importantly, to cut costs significantly in the supply chain (Bag, Gupta and Luo, 2020). 

 

Internet of Things (IoT): Smart devices often containing sensors that are connected in a 

network and can communicate with other devices to achieve wireless automation and control 

without human interface (Oracle, 2021). 

 

Blockchain:  A shared ledger that processes and facilitates transactions in a business 

network. The transacted asset can be tangible, such as a car, house, land or intangible assets 

such as intellectual property, patents, copyrights (IBM, 2021a).  
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RFID:  Radio frequency identification. Allows information to be automatically transmitted 

via small chips that can be read by a handheld device, such as a smartphone. 

 

Advanced analytics: Combines the two topics, real-time analytics, which provides analytics 

insights of operations in real time and predictive analytics, which provides patterns and 

trends that can help in predicting future events. 

 

Cloud computing: Trend and technology to deliver software and hardware as a service. 

Everything is hosted on a cloud server, where the internet is used for delivering the data 

(Yang, 2012). 
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2 Emerging technologies 

 

 

This chapter reviews the emerging technologies that can also be referred to as technologies 

related to industry 4.0. In this thesis, industry 4.0 technologies are discussed as emerging 

technologies, since it is a more accurate definition of technologies that have emerged within 

the past century, which is the case for blockchain, cloud, internet of things, and artificial 

intelligence. The contribution of these technologies in modern digital transformation plays 

a key role, therefore it is required to examine the technologies in detail. In this chapter, the 

contribution, and applications of these technologies to supply chain and logistics are leaped 

briefly. Recent studies and other material from 2010 and up are presented in this part, 

because of the fast-changing pace of the digital technologies. 

 

Table 1: Emerging technologies in the era of industry 4.0 

Technology Applications 

Blockchain Smart-contracts, transparency of supply 

chain 

Artificial Intelligence Predictive analysis, machine learning, route 

optimization, demand prediction 

Internet of Things Wireless sensor networks, real-time 

tracking, digital twins, asset digitalisation 

Cloud Computing Software as a service, scalability, access 

from anywhere 
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2.2 Blockchain 

 

 

Traditionally, performance in the supply chain can be achieved with greater degree of 

information sharing and the parties being integrated. The main objective of digital systems 

is to replace paper documents with electronic documents. Many technologies have been 

introduced along the decades for information exchange, such as electronic data interchange, 

internet and blockchain.  

 

However, before going into what is blockchain, the main purpose of electronic 

communication needs to be illustrated. Electronic communication is necessary for all 

partners in the supply chain to communicate with certain standards. For decades, the 

information in supply chains was transferred via Electronic Data Interchange (EDI). EDI has 

been used for demand forecasting, bills of lading, shipping details and invoices (Khan and 

Yu, 2019, p. 251). Although EDI technology provides lots of benefits for supply chains, 

newer technologies have been gaining traction for the recent decades.  

 

Later, the introduction of the internet and wider adoption of it provided a significant boost 

for global supply chains and heavily impacted the way we interact with each other. With 

widespread adoption of the internet, the global supply chains realised cost reductions, 

increased productivity, enabling e-procurement, integrating business processes across 

industries and nations and allowing the creation of customised services (Lancioni, Schau and 

Smith, 2003). 

 

Traditionally, supply chains have been using Enterprise resource planning systems (ERP) to 

communicate. ERP systems were first created to exchange information across multiple 

functions in a single organisation, followed by information exchange across multiple 

companies. However, this resulted in costly and hard to manage interfaces (Sengupta, 2021). 

The process of validating transactions in blockchain can be fully distributed, where no single 

controlling authority or trusted third party controls the access to information. In blockchain 

all transactions are publicly available (Nakamoto, 2008). After the first release of the Bitcoin 

and the concept of blockchain, derived implementations of the original blockchain that 
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support more complex business logic have been emerging. For instance, Ethereum 

blockchain provides the functionalities of so called “smart contracts”, that are agreements 

which can be automatically enforced without intermediaries. Such smart contracts can 

autonomously launch certain pre-specified actions when agreed conditions are met. 

(Savelyev, 2017; DHL Trend Research, 2018).  

 

 
Figure 1: How blockchain works (adapted from DHL Trend research, 2018) 

 

A lot of interest towards blockchain has been coming recently from corporations, especially 

from the supply chains, which has become more complex with diverse stakeholders, varying 

interests, and third-party intermediaries. According to a trend report published by DHL, there 

are two keyways to drive efficiency and enable new business models: 

 

●  Blockchain can improve efficiency in global trade by reducing bureaucracy and 

paperwork. For instance, the audit trail of a business transaction can be more easily 

solved with more tamper proof digital format. Where no individual has access to 

even tampering the digital transaction. 

● Blockchain can enable totally new business models that can enable micropayments, 

tamper proof transport documents or driver certificates. 
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Not always in business all transactions should be completely visible to everyone, for instance 

certain things should be broadcast to safelisted participants. Instead of public blockchains, 

there are also private, permissioned blockchains that broadcast information for pre-checked 

participants that can join the network. Private blockchains can have enterprise features such 

as strict access controls and privacy protections. Safelisted participants can contribute their 

computing power to the network and broadcast network data (DHL Trend Research, 2018). 

2.2.1 Blockchain applications in supply management and logistics 

 

Even though there is limited research of blockchain in the supply management and logistics 

field, there is some evidence that it could benefit and gain significantly wider adoption 

because of the benefits it could provide. Despite the limited research, there has been growing 

interest towards Blockchain technology in the supply chain management field, where 

researchers have been publishing widely in the respect of computer science, engineering, 

supply chain management, and economic related journals (Sunmola, Burgess and Tan, 

2021). The potential of bringing visibility, relationships, collaboration, lower costs and real-

time trusted data can act as a catalyst for an accurate and transparent method of tracking the 

origin of goods, transportation paths and durations (Zelbst et al., 2019; Sengupta, 2021; 

Sunmola, Burgess and Tan, 2021). The decentralized nature of the Blockchain technology 

acts as a good platform for operational visibility, secure, real-time access, and trust among 

participating organizations.  

 

But what are the use-cases for such technology? It seems that there is a massive hype around 

Blockchain technology, but very little examples of how it is being used. Increased 

transparency and accuracy is especially important in logistics and transportation, which is 

especially important for refrigerated products, which cannot be left in a location for too long 

in warm environments (Kshetri, 2018).  In today’s business environment, it is important for 

customers to know where their food is originally produced. There are a lot of interesting 

projects in the food supply chain where blockchain technology has been adopted to increase 

transparency. For instance, collaboration with Norwegian Seafood Association and IBM to 

provide transparency and trustworthiness about information of Norwegian fish. (Sønsteby, 

2021), Amsterdam based coffee trader connecting almost 300 coffee producers in Ethiopia 
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in a Blockchain project for traceability and transparency of the supply chain (Sunmola, 

Burgess and Tan, 2021).  The trustworthiness of data is especially important in supply 

chains, physical exchange of bill of lading documents could be eliminated while replacing 

them with digital documents stored in a blockchain ledger with secure access (Anwar, 

Henesey and Casalicchio, 2019) compared to traditional paper documents where companies 

need to rely on the information provided by the other supply chain partners without assuring 

that the information provided is accurate or unaltered (Sengupta, 2021). Handling paper 

documents also pose a risk for delays in handling the documents, inconsistent data when 

needed, modifications of the document. Especially handling the paper documents will 

require a human to process the paper while there could be some persons in need of the 

document before the person who needs to process the document is available. 

 

The traditional technologies in the supply chain often rely on centralized systems that 

provide little or no transparency of operations to the supply chain partners, these 

technologies by their nature are often fitted only for the purpose of maintaining organization. 

A study pointed out important roles of Blockchain technology in the context of port logistics:  
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Table 2: Role of Blockchain in port logistics (adapted from Anwar, Henesey and 

Casalicchio, 2019) 

Transparency The same record with its transactions and data is available for 

the network of supply chain participants. 

Availability Data is always available to the authorized users. No need for 

humans to provide the data. 

Integrity Integrity of the data and transactions is preserved within 

blockchain with timestamps and cryptography. 

Audit and data 

provenance 

Records are immutable, preventing tampering of the 

documents. 

Authorization Each participant can have their own unique identifier to 

ensure security and privacy of the data. 

Privacy Privacy is ensured among participating organizations through 

private channels. 
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2.3 Artificial intelligence 

 

In almost every industry, data is gathered every second from a plethora of sources, many 

companies even struggle to find solutions to what to do with all the data they have gathered, 

such is the situation in the Supply Chain. Traditional models such as linear programming in 

today’s business world are becoming more insufficient, since the features are increasing and 

the data sources and the real-time data are increasing along with the decreasing price of 

computing power and data storage (Caballero and James, 2018; Singh, Wiktorsson and 

Hauge, 2021). Machine learning is gradually replacing the traditional models.  Since supply 

chains have evolved towards more complex and connected networks, a new era of digital 

transformation is shaping how the supply chains work and how decisions are made with the 

assistance of advanced analytics, consisting of Artificial Intelligence (AI). AI has become a 

buzzword in various fields, but deeper, it plays a key role in digital transformation. This 

chapter presents the importance of the role of artificial intelligence and its benefits to the 

supply chain.  

2.3.1 Machine learning 

 

As we as humans learn from experience, for instance walking in a t-shirt and Crocs while it 

is below freezing temperature (0°C), you instantly know that it is not a good idea, because 

from experience, walking in those temperatures generally feels uncomfortable for most of 

us. If humans can learn from the experience, so can computers. By teaching the computer 

what is an adequate temperature for walking in a t-shirt below freezing temperature, the 

computer can produce an outcome known as a “model”, and by inserting certain parameters 

to the computer, it can tell if it is good or not to wear such an outfit. Machine learning (ML) 

is a subset of artificial intelligence (AI) (Akbari and Do, 2021). However, there is a twist to 

determining what is adequate temperature for walking in a t-shirt. Machine learning aims to 

derive patterns and predictions from historical data, in supply chain context, ML is relevant 

for demand forecasting, procure to pay process, order-to-cash process and transportation 

management (Mahmoud, Tehseen and Fuxman, 2020; Akbari and Do, 2021). There are 

different ML techniques out there that can have their own characteristics and use cases, 

mainly they are (Caballero and James, 2018; Singh, Wiktorsson and Hauge, 2021):  

https://www.zotero.org/google-docs/?1wuqXr
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● Supervised learning 

Supervised learning aims to learn and produce outcomes from labelled data that has both 

input data and the output data. The techniques of supervised learning can be for example 

classification and regression models. Examples of supervised learning can be for example 

the mentioned problem where a computer needs to determine whether the weather conditions 

are good for certain outfits, or a case, where a computer needs to determine whether a picture 

of a cat really is a cat or predicting demand in supply chain. 

 

● Unsupervised learning  

Unsupervised learning aims to discover properties and patterns from unlabelled data. One of 

the main techniques in unsupervised learning is clustering, which aims to categorize data to 

distinctable groups. Examples of unsupervised learning can be for example clustering 

different customer segments or product recommendations. 

 

● Reinforcement learning 

Reinforcement learning differs from supervised learning as it does not have the pre-defined 

output. This technique aims to take actions in an unknown environment with the aim to 

maximize the reward. The reward represents the goal of how well the model is performing. 

Reinforcement learning can train a machine to make decisions through many iterations, for 

instance, playing a game or optimizing a task without explicitly telling the rules of the task 

or game to win. This method can be used even when humans don’t know the right outcome.  
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The current research of machine learning in supply chain context is divided into various 

focus areas including prediction, optimization and detection, where prediction and 

optimization gain growth year over year (Akbari and Do, 2021). However, predictive and 

learning capabilities within the research are still in their early stages (Younis, Sundarakani 

and Alsharairi, 2021), which makes AI applications and machine learning important research 

topics with untapped potential to discover. 

 

Applications of predictive models in the supply chain can for example monitor and manage 

the safety and quality of highly perishable food products (Tamplin, 2018) in the food supply 

chain, where the shelf-life is a big challenge and can be remarkably expensive to throw away 

spoiled food products. The expense of throwing away spoiled goods comes from the 

beginning of the procurement until the transportation of the spoiled goods away from the 

inventory. Machine learning can also be used to optimize inventories and therefore reduce 

the costs related to keeping products in stock, enabling the pull system where goods and 

products are procured and produced based on consumer demand (Nagar et al., 2021). 

Example supply chain application of reinforcement learning method can be a task of 

organizing inventory in a warehouse, the machine would try to minimize the pick-and-pack 

labour for complex order in order while avoiding congestion in any part of the warehouse 

(Caballero and James, 2018).In essence, machine learning for optimization purposes would 

therefore increase the efficiency of supply chain operations by increasing storage capacity, 

human labour capacity and help the planning of the storage by allocating certain items to 

designated areas. 

 

Predictive models can be used in transportation planning, asset availability, predicting arrival 

times, recognizing transportation documents, predicting spot quote prices, or autonomous 

vehicles. In logistics and transportation, predictive models have been used to predict 

potential problems in the execution of customer’s supply chain so that the logistics partner 

can prevent problems before they occur. Models can be also used to identify potential assets 

and forecast truck movements, thus providing the possibility to add capacity to certain trucks 

beforehand and increasing the efficiency of the fleet. (Caballero and James, 2018). 
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2.4 Internet of things 

 

The term Internet of Things (IoT) might have originated in 1999 by Kevin Ashton, the co-

founder and executive director of Auto-ID Center established by Massachusetts Institute of 

Technology. IoT resembles the idea that a lot of information is dependent on data originated 

by people typing, pressing buttons, or scanning documents. However, if we had computers 

that gathered data without human intervention, we would be able to track and count almost 

everything (Ashton, 2009). Current keywords in IoT research are: RFID, Industry 4.0, Big 

data, tracking, blockchain, inventory management (Rejeb et al., 2020). Internet of Things 

has become later on a true paradigm, where it is expected to continue to grow in logistics, 

retailing, manufacturing, healthcare, energy and utilities, home appliances, heavy 

equipment, education, insurance, and airlines (Haddud et al., 2017). The impact of IoT can 

positively impact SCM and logistics with real-time data capture, optimizing organisational 

processes, and fostering sustainability, especially when combined with blockchain, big data, 

and artificial intelligence (Rejeb et al., 2020). Adoption of the IoT technology in the supply 

chain is a complicated process, where different supply chain actors are expecting different 

use-cases and benefits from the technology (Tu, 2018). 

 

Radio Frequency Identification (RFID) and sensor network technologies have taken a big 

role in today’s supply chains and the current industrial era, where information and 

communication systems are invisibly embedded in the environment around us (Gubbi et al., 

2013; Zelbst et al., 2019). 

 

RFID technology is a breakthrough in the IoT-paradigm. It enables microchips to wirelessly 

transfer data and therefore helps in automatic identification of anything they are attached to, 

acting as an electronic barcode (Gubbi et al., 2013). RFID can bring more information to 

decision making by providing real time information, it is more advanced than regular 

barcode because of the following (Zare Mehrjerdi, 2010): 

 

● Can be embedded and read with no line of sight 

● RFID tags can be reprogrammed easily 

● Capable of working in harsh environments 
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● Ability to carry more information than regular barcode 

 

In the supply chain context, RFID tags are used in tracking shipping containers, monitoring 

packages (Gubbi et al., 2013), tracking work in progress and controlling production in the 

automotive industry (Zare Mehrjerdi, 2010) authenticating incoming containers and trucks 

in port terminals (Ahmad et al., 2021). 

2.5 Cloud computing 

 

In the current era, where business landscape and increasing complexity of supply chains 

require companies to not only react to changing landscape but to stay on top of the current 

trends and the directions where the landscape might be heading. Therefore, it is not always 

necessary to spend time and massive amounts of money towards building and maintaining 

our own IT infrastructure and software. Cloud computing itself is not a single technology, it 

is rather a way how software is distributed and consumed, it emerged to use IT in a much 

more effective way, accessible on on-demand basis through web-based technologies often 

having a business model of monthly subscription or pay-per-use (Novais, Maqueira and 

Ortiz-Bas, 2019). Common types of cloud computing can be classified as by (Ryan and 

Loeffler, 2010): 

 

● Infrastructure as a Service (IaaS) including processing power, storage capacity and 

networks as a service. 

● Software as a Service (SaaS) providing a software service running in the cloud 

● Platform as a Service (PaaS) providing the capability for customers to deploy 

applications in a cloud hosted infrastructure 

 

Infrastructure as a service referred to as IaaS delivers fundamental parts of computing, such 

as high-performance processing power, storage capacity and networks. The computers that 

provide these services are in physical data centres all across the world, which also brings 

stability and reliability in the event of malfunctions or errors. All of those mentioned are 

delivered over the internet and often have a pay-per-use or pay-per-minute pricing model. It 

also enables customers to scale and shrink resources based on their needs, which means that 
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no high up-front costs are related to using these services. (IBM, 2021b; Microsoft Azure, 

2021a) 

 

Software as a Service (SaaS) allows users to connect and use cloud-based applications over 

the Internet. The benefits of SaaS is that customers can gain access to sophisticated 

applications over the Internet from basically anywhere in the world, without installing and 

updating or maintaining the software (Microsoft Azure, 2021c). Common everyday tools 

that are SaaS-based are Gmail, Microsoft Office 365, there are also other tools than the 

mentioned for more special cases, such as AI and Machine learning, Financial Services, 

Databases, Machine Vision services (Google Cloud, 2021). In the supply chain management 

context, there are many SaaS products related to the field, such as traditional ERP suppliers 

SAP and Oracle providing their software as a service. 

 

Platform as a Service can be confused with the term Infrastructure as a Service, but there are 

distinctions between them. Like IaaS, PaaS includes servers, storage, and networking. On 

top of that, middleware, development tools, business intelligence (BI) services, database 

management systems and more are included. Platforms are designed to support the web-

application lifecycle from building, testing, deploying, managing, and updating without up-

front costs and with flexible pricing and scaling. (IBM, 2021c; Microsoft Azure, 2021b) 

 

Cloud computing in the supply chain management context can be viewed from the supply 

chain integration perspective, where supply chain actors are connected via cloud platform, 

and where the cloud platform will be facilitating critical processes such as supply chain 

planning, purchase orders, tracking and monitoring delivery (Sundarakani et al., 2019) 

Research also points out that once an organisation's physical and informational flows are 

integrated both externally and internally, positive effects can be expected through 

improvements in order issuing and planning, more efficient inventory management, shorter 

lead times (Bruque-Cámara, Moyano-Fuentes and Maqueira-Marín, 2016). There is also 

evidence that cloud services contribute to supply chain responsiveness, meaning that the 

order fulfilment cycle time could be reduced by the aid of real time information integration 

and sharing (Giannakis, Spanaki and Dubey, 2019). Cloud services can definitely improve 

the operational efficiency especially in the small and medium-sized enterprises, since those 

companies could get the benefits of the software without investing massively to own 
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infrastructure and expertise. There is some doubts in the attitudes towards cloud computing, 

the research  (Trigueros-Preciado, Pérez-González and Solana-González, 2013) shows that 

there are barriers that show high average scores towards not implementing cloud computing 

in their organisation that are: 

 

● Security issues related to data loss, phishing, and cyber attack 

● Transferring the data to third parties and no control over the infrastructure 

● Not knowing how to measure the real benefits that the CC generates 

● Availability and quality of the service 

● Difficult to change to other supplier due to data lock-in 

 

These doubts are reasonable thoughts for every organisation to think when implementing 

CC services. There is often a lack of knowledge of certain technical concepts in the 

management, which is often one of the main barriers in the decision making of implementing 

new concepts. 
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3 Dynamic capabilities & digital transformation 

 

 

This part describes the most relevant points of the dynamic capabilities view, how it fits to 

this study and aims to build a theoretical foundation of what existing literature has researched 

of building dynamic capabilities for digital transformation in relation to logistics. 

Additionally, a portion of enabling factors and barriers towards digital transformation is 

introduced in a later chapter to give context of the matters.  

3.1 Dynamic capabilities view 

 

Dynamic capabilities originated from the resource based view (RBV) that focused on firm-

specific capabilities to explaining how companies can gain competitive advantage, this 

didn’t adequately explain how and why firms gained competitive advantage in rapid and 

unpredictable changes (Teece, Pisano and Shuen, 1997; Eisenhardt and Martin, 2000; Teece, 

2007). Dynamic capabilities differ from ordinary capabilities in a way that the later will 

enable a company to perform its current activities, however, dynamic capabilities enable 

company to address the consumer needs and the technological and competitive opportunities 

in the future (Teece, 2012). Teece et al defined dynamic capabilities as a firm's ability to 

integrate, build, and reconfigure internal and external competencies to address rapidly 

changing environments (Teece, Pisano and Shuen, 1997; Eisenhardt and Martin, 2000) 

describe dynamic capabilities as a set of specific and identifiable processes such as product 

development, strategic decision making, and alliance. Capabilities are not only built on 

individual skills, but also on the collective learning from employees that have worked 

together (Teece, 2012). In addition, enterprises with strong dynamic capabilities are 

intensely entrepreneurial, they not only adapt, but also shape business ecosystems through 

innovation and collaboration (Teece, 2007). Teece (2007) also divided dynamic capabilities 

into three distinct groups: 1) sensing opportunities 2) seizing opportunities, and 3) 

transforming the business model.  

  

https://www.zotero.org/google-docs/?sXQByc
https://www.zotero.org/google-docs/?sXQByc
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3.2 Dynamic capabilities enabling digital transformation 

 

Digital technologies such as blockchain, cloud computing, and IoT platforms have however 

been changing the nature of dynamic capabilities, because organisations can scale their 

operations in a way that was not possible only a decade ago (Warner and Wäger, 2019). 

Organisations today must navigate in a more complex innovation environment, they have to 

build and maintain a wider range of alliances and counter a wider range of competitors across 

many boundaries (Teece and Linden, 2017). Therefore, an organisation that can manage 

digital transformation needs to have specific dynamic capabilities for digital transformation, 

especially when digital disruption threatens current skills and resources held within a firm 

(Ellström et al., 2021). In the current era, where digital transformation is an ongoing process 

of strategic renewal that uses digital technologies to build capabilities that shape the business 

model, collaboration and culture (Berman, 2012; Warner and Wäger, 2019). These dynamic 

capabilities can be the following: digital sensing, digital seizing and digital transforming 

(Warner and Wäger, 2019), they also examined the strategic changes of incumbent firms, 

they found that even though digital transformation is contextually unique in firms, there were 

still broad forms, namely: renewal of the business model, collaborative approach, and the 

culture. Warner and Wäger (2019) identified in total nine distinct subcapabilities related to 

digital sensing, digital sensing, and digital transforming capabilities. Those capabilities are 

illustrated in the following table: 

 

  

https://www.zotero.org/google-docs/?nTVcRF
https://www.zotero.org/google-docs/?VRHuBK
https://www.zotero.org/google-docs/?72ulmI
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Table 3: Subcapabilities of digital sensing, seizing, and transforming (Warner and Wäger , 

2019) 

Digital sensing 1) Digital scouting 

2) Digital scenario planning  

3) Digital mindset crafting 

Digital seizing 1) Strategic agility 

2) Rapid prototyping 

3) Balancing digital portfolios 

Digital transforming 

capabilities 

1) Navigating innovation ecosystems 

2) Redesigning internal structures 

3) Improving digital maturity 

 

Digital sensing builds upon existing sensing capabilities originally introduced by Teece 

(2007) as activities such as scanning, creating, learning and interpreting. Warner and Wäger 

(2019) reported that building new capabilities in sensing capabilities such as digital scouting 

and digital scenario planning are essential for quickly making sense of unexpected trends in 

fast changing environments. Gunasekaran et al (2017) argued that if organisations aim for 

adaptability, they should use forecasting tools and big data analytics to evolve and adapt to 

market changes and achieving high performance. It should also be that sensing should 

happen in every level of the organisation (Teece and Linden, 2017). In the digital era, sensing 

capabilities can also be achieved with aid of machine learning, cloud platforms, and sensors. 

Some companies exploit this opportunity to turn this data to gain insights from new trends 

and test new business models (Warner and Wäger, 2019). Teece (2012) also mentioned that 

investment in research and related activities is often a necessity complement to this activity 

not also mentioning that the company needs to constantly learn about customer needs. 

 



 

24 
 

To capture opportunities or to neutralise threats companies require seizing capabilities, 

where firms are allowed to experiment with decentralised boundaries, digital platforms, and 

new business models (Teece, 2007). Seizing the opportunity means getting the things done. 

One driver that enables seizing opporturnities is strategic agility, it means that organisation 

can adapt to sudden or future changes in the market. Warner and Wäger (2019) argue that 

strategic agility is the critical dynamic capability for companies to seize on the latest trends 

and avoid potential existential threats. While preserving agility, a company can endorse 

flexible sourcing arrangements, building “slack” into the organisation, redefining rule-bound 

hierarchies, and adopting open innovation processes (Teece, Peteraf and Leih, 2016). 

Innovation process is also about sensing and understanding opportunities as well as 

creatively crafting new business opportunities. Teece (2007) discusses that such 

entrepreneurial management has little to do with analysing and optimising, rather sensing 

and seizing and figuring out the next big opportunity and how to address it. These mentioned 

ways have similarities to the subcapabilities introduced by Warner and Wäger (2019). 

 

Digital transforming capabilities is also the third major capability. Transforming capabilities 

are needed for getting the desired outcome of the sensing and seizing opportunities (Teece 

and Linden, 2017; Warner and Wäger, 2019; Ellström et al., 2021). In more stable business 

position companies tend to fine-tune their asset base and build on existing resources as in 

changing market conditions more substantial changes are required (Ellström et al., 2021). 

Introduction of new business models can be challenging especially in businesses that have 

been competing in more traditional environment (Teece and Linden, 2017). Therefore, 

companies that compete in the traditional industries must build specific set of dynamic 

capabilities towards digital transformation. This study is to find out how logistics companies 

build those dynamic capabilities. 
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3.3 Digital transformation in logistics 

 

Supply management and logistics have been going through a massive paradigm shift during 

the past decades from an expensive but necessary cost driver to playing a key role in a 

company’s capability to deliver customer value, gain competitive advantage and seize novel 

opportunities (Mentzer, Flint and Hult, 2001; Rejeb et al., 2020). (Flint, 2004) describes that 

effective and efficient logistics within supply chain management means following 

conditions: getting the right product to the right place, in the right condition, at the right time, 

at the right price. In addition to that, Flint also states that many companies fail to realise that 

logistics services are often in a key role delivering customer value. Increasing 

competitiveness of the market landscape pressures players to focus on increasing their 

competitiveness through different actions. Leaders of the logistics sector have been taking 

actions towards developing and implementing different technologies that make their 

business more digitally mature. According (Cichosz, Wallenburg and Knemeyer, 2020) to 

the most common ones towards that are: 

 

● Standardisation of operational systems in different country markets 

● Eliminating paper documents from order management processes 

● Track and trace capabilities for providing ETA for customers 

● Utilising predictive analysis to optimise processes 

● Digitising back-office operations 

 

Especially in the post pandemic time, digitalization is playing a key role in strengthening the 

resilience of global supply chains and taking logistics to the new era, where data and 

information is exchanged securely and fast (Lim, 2020). Traditional players in the logistics 

industry need to adapt new technologies and innovate fast. The amount of venture capital 

invested into digital shipping and logistics startups exceeds $3.3 billion from January 2012 

through September 2017, there are several pain points in the current paradigm of logistics 

what are: high fragmentation, low transparency, underutilization of assets, costly manual 

processes, outdated customer interfaces (Riedl et al., 2018). Today’s supply chains are even 

more than just transporting goods from one place to another, in everly increasing digital 

world, supply chains are the backbone of an information ecosystem which connects and 

https://www.zotero.org/google-docs/?QOkMiJ
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coordinates actions within supply chains to maximise efficiency and meet customer demands 

(Deloitte, 2018) Apart from the disruptions such as the global pandemic in 2020, supply 

chains started to put more emphasis on the traceability of their shipments. Companies are 

investing heavily on their digital transformation, which can only be achieved if their logistics 

partners are able to transform their business to a more digital format.(Balci, 2021). However, 

a company's business model can steer its digital transformation strategy to different 

directions. Generally speaking, companies can be divided into two categories that represent 

earlier research of 3PL-services that there are two generic forms of contract logistics services 

(Prockl, Pflaum and Kotzab, 2012) namely: 3PL Service factory where value propositions 

are linked to effective and efficient processes which are standardised and centralised, and 

3PL Lernstatt which competes with additional know-how and innovativeness to create better 

solutions in the supply chain. 

 

The expected benefits of digital transformation include agility, effective intelligent 

optimization, transparency in supply chain and holistic decision making. (Ageron, Bentahar 

and Gunasekaran, 2020). Internet of Things (IoT), advanced analytics, and cloud-computing, 

driverless vehicles, and drones, blockchain, and robotics and automation are technologies 

that have been emerging in the past decade. According to a report by (World Economic 

Forum, 2015), six megatrends continue to emerge that include: Internet of Things, Artificial 

intelligence (AI) and big data, completely new business models, such as sharing economy 

and distributed trust.  Although companies have been investing into digital transformation, 

there is a lot of potential in untapped benefits of digitalization, because of the crucial 

organisational transformations that managers often neglect. Companies must have the right 

people and skill sets, processes, and tools in the right places to achieve the efficiency to 

deliver the customer value and stay competitive. (Büyüközkan and Göçer, 2018). By 

combining dynamic capabilities with supply chain management, the organisation becomes 

more flexible and dynamic, and can adapt to new market trends and manage market 

turbulence better (Masteika and Čepinskis, 2015). In addition to the right people, skills and 

processes, companies must in one place have the correct organisational culture towards 

innovation as well as collaborative actions to achieve the desired competitive advantage led 

by digital strategy and goals (Nasiri et al., 2020; Balci, 2021). Combining the mentioned 

things, it can be conceptualised as digital innovation, that is consequent change in market 

https://www.zotero.org/google-docs/?BRiQCb
https://www.zotero.org/google-docs/?BRiQCb
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offerings, business processes or models that result from the use of digital technology 

(Nambisan et al., 2017). 

 

According to a trend report by Deloitte, the following items in the illustration represent the 

key innovations driving the next generation supply chains:  

 
Figure 2: Next Generation supply chains components. (Adapted from DHL Trend research, 

2018) 

 

This further confirms that the topics mentioned in the Deloitte Trend research aligns with 

the key innovations mentioned by the World Economic Forum, DHL Trend research and 

numerous academic literature in the supply chain management field (World Economic 

Forum, 2015; Deloitte, 2018; DHL Trend Research, 2018) 
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The concept of next generation supply chain is becoming every year more to focus, where 

increased flood of information and data is in the key enabler role towards making supply 

chains more effective, efficient, and transparent. The phenomenon of digital transformation 

has evolved in different paradigms, where the current paradigm is sometimes referred to as 

the fourth industrial revolution, also known as Industry 4.0 which consists of multiple 

themes, including industrial internet of things, smart manufacturing, interconnected systems, 

and cyber physical systems (Gilchrist, 2016; Nagar et al., 2021). In the logistics field, 

literature also acknowledges a concept adapted from industry 4.0 as “logistics 4.0”, which 

has similar traits to industry 4.0. According to literature, it is a blend of technologies that 

aims to help automate forward and reverse logistics flow with availability of real time 

information, timely deliveries, reduced lead times, and most importantly, to cut costs 

significantly in the supply chain (Bag, Gupta and Luo, 2020). Thus, developing the 

capabilities towards logistics 4.0 is relevant for logistics companies to stay relevant in the 

past-changing digital world. However, not all companies develop digital transformation 

capabilities themselves, while many businesses want to focus on their core competencies, 

they want to outsource many capabilities required for digital transformation from external 

partners. 

3.4 Dynamic capabilities and digital transformation in logistics 

 

Bag et al (2020) complemented existing dynamic capabilities literature that Logistics 4.0 

adoption requires managers to change the business processes by altering the resource base. 

They also categorised Logistics 4.0 dynamic capabilities under technological, 

organisational, and environmental capabilities.  

 

Technological capabilities refer often to a firm's readiness to adopt and use new 

technologies. Bag et al (2020) argued that technological readiness can influence competitive 

advantage of a firm, which makes sense. Companies having a certain level of technological 

readiness can appear more attractive towards buyers due to increased flexibility and 

information sharing capabilities. Research also suggests that the ability of firms to create 

technological capabilities such as ability to generate information, ability to handle the 

https://www.zotero.org/google-docs/?rpWEEt
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information and ability to use it can result in competitive advantage (Eisenhardt and Martin, 

2000). Yet, firms still lack capabilities for enabling technologies. According to a 3PL study, 

57% of shippers and 47% of 3PLs have access to timely and comprehensive data relating to 

the supply chain planning and operations within their organisations (Capgemini Consulting 

et al., 2014). Capgemini’s annual third-party logistics study has been tracking the “IT gap” 

for the past 20 years and the results indicate that 3PL IT capabilities rose from 27% to 54% 

in 2010, but what is more interesting is that the results have been quite stable from 2010 to 

2021 (Capgemini Consulting et al., 2021). 

 

Organisational capabilities can be categorised under human resource capability, 

management capability and digital transaction capability. Human resource capability 

meaning the proficiency and expertise of the employees. (Bag, Gupta and Luo, 2020). 

Having the right people in the right place at the right time is important for excellence in the 

supply chain, however, there must be people and talent in every level of the organisation. 

Companies must meet the needs of the future especially in all kinds of talents, but especially 

in the IT minded people. Teece (2007) argued that an intense entrepreneurial management 

genre is required to succeed, entrepreneurial managers can sense and even help shape the 

future and maintain dynamic capabilities. Teece (2012) also concluded that entrepreneurial 

management has little to do with standardised analysis and optimisation, it is more about 

figuring out the next big opportunity and how to address it, rather than maintaining and 

refining existing procedures. Therefore, it is critical to have managers that have both the 

know-how and experience of the digital age. Such managers are more equipped to perform 

constant renewal required in the digital era. (Sousa-Zomer, Neely and Martinez, 2020). 

However, reconfiguring assets in the fast-paced digital environment requires appropriate 

culture towards innovation and sometimes, failing to learn. Organisational learning itself can 

capture relevant information on current and future trends in the market, organisations with 

learning culture have greater capabilities to reconfigure their operations, especially in the 

highly competitive logistics environment. (Chen, Fung and Yuen, 2019). Exploring different 

knowledge resources across industries and combining it to the existing knowledge and 

experiences of employees can foster new ways of innovation in the supply chain processes. 

Thus, an organisation's ability to combine science, technology, and business often 

determines its success in achieving competitive advantage and this “asset orchestration” is 

an essential element of entrepreneurial management and dynamic capabilities (Teece, 

https://www.zotero.org/google-docs/?KJoPFg
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Peteraf and Leih, 2016). Logistics innovation often demands a combination of skills and 

intellectual capacity that often exceeds the capabilities of individuals (Chen, Fung and Yuen, 

2019). If developed correctly, logistics 4.0 can provide huge benefits such as agility, 

flexibility and responsiveness in the supply chain and therefore enhance business 

performance. Research also argues that achieving competitive advantage in supply chain 

trough IT is based on ability of organisations to utilize IT strategically and synergistically to 

achieve alignment, adaptability and agility (Gunasekaran, Subramanian and Papadopoulos, 

2017). Bag et al (2020) noted that logistics 4.0 itself is a dynamic capability, which itself is 

an asset. Considering that, developing capabilities towards it is important for logistics 

companies and therefore an interesting topic to gain insights from logistics companies.  
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3.5 Barriers and success factors towards digital transformation 

 

Especially in the big and old firms or so called “incumbents” digital transformation has 

become a strategic objective for leaders to stay relevant with their current capabilities 

especially in traditional industries. Companies often find many barriers when trying to find 

new business models, for incumbent firms, managers often face tension to protect the status 

quo, for example, keeping the gross margins same, and not to impact the profitability of 

existing business (Chesbrough, 2010). Thus, identifying barriers and understanding the 

deeper meaning and root cause of those barriers can turn into a success factor. Cichosz et al 

(2020) identified the following barriers when examining logistics service providers when 

implementing new technological innovations within their companies: 

 

• Complexity of logistics system and processes 

• Lack of resources including skilled people 

• Technology adoption 

• Resistance to change 

• Data protection 

 

The complexity of the logistics system originates from the position of being intermediary in 

between the shipper and the receiver, the complexity accumulates especially in the global 

logistics scale, where goods are being transported across different countries with different 

transportation methods. The second barrier is the lack of resources including skilled people, 

especially in the time when almost everybody is looking for digital talent and for skilled 

people working in tech have the freedom to choose their workplace it is especially hard to 

get people.  Resistance to change is also often referred to as a barrier towards digital 

transformation. According to Cichosz et al (2020) There are often two types of resistance of 

change: institutional and individual. The following table is adapted from their research about 

resistance to change: 

 

  

https://www.zotero.org/google-docs/?wZMg44
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Table 4: Examples of resistance to change (adapted from Cichosz et al (2020)) 

Theme Example Category 

Competency trap “We are successful. Why 

should we spend money to 

change something that 

works well?” 

Individual, institutional 

Fear of job loss a reaction to the 

implementation of a new 

sorting machine in a hub 

Individual 

Fear of decrease in 

operational performance and 

worsening customer 

experience 

“We transform a company 

that is operating. We have 

agreements with our 

customers and we have to be 

very careful.” 

Institutional 

  

In contrast to barriers towards digital transformation there are also success factors and 

leading practices for it. Analysis of Cishosz et al (2020) revealed eight success factors with 

related leading practices especially in the logistics sector: 

 

● Leadership 

Constant monitoring of trends, sensing and seizing technological opportunities. Orchestrator 

of change, inspiring, and motivating people in the DT process. Teece (2007) also states that 

entrepreneurial management is required to maintain dynamic capabilities. 

● Openness to change 

Developing a favourable organisational culture. Based on a set of norms, values and attitudes 

that are clearly communicated and shared among all stakeholders. 

● Customer centricity 

Focusing on customers and recognizing their problems and addressing them with smarter, 

faster and more sustainable services. Engaging employees in bottom-up initiatives which 

improve their workplace operations. 
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● Employee and partner engagement 

Digital transformation is not a solo game or should be only led by the IT department. 

Examples of good engagement can be for example, including workshops and presentations 

from all levels of organisation, stimulating teamwork and strengthen the development of 

“growth mindset” 

● Aligning business and IT strategies 

Alignment of the strategies is a continuous process, requiring continuous reconfiguration of 

IT and business resources across multiple organisational processes. 

● Process standardisation and data integration 

Complex logistics processes being a big barrier for DT success. Possible solution could be 

to simplify processes (i.e eliminating non-value-adding components) and standardisation 

practices. Standardisation also relates to data and doing data integration across systems. 

● Employee training and skills development 

Training people to train others. First, IT people train a few experts based on their existing 

digital and social capabilities, just to be followed by those expert trainers to distribute their 

knowledge to other employees. This especially confirms that capabilities are not only built 

on individual skills, but also on the collective learning from employees that have worked 

together (Teece, 2012). 

● Agile transformation management 

Agility to reallocate resources and regorganising rapidly to respond customers’ demands and 

to changing market dynamics was recognised as a critical success factor. Dynamic 

capabilities research is recognising strategic agility as key dynamic capability for digital 

transformation (Warner and Wäger, 2019). 

● Leveraging internal and external technological knowledge 

Companies sometimes invest in their own R&D centres that are fueled with ideas from 

employees, technological partners, startups, and customers. Warner and Wäger (2019) 

identified navigating innovation ecosystems as one sub capability in digital transforming 

capabilities. 

 

As noticed when introducing the success factors with related leading practices, the same 

success factors had synergies with other existing research with its characteristics that other 

research have named the success factors as the required dynamic capabilities towards digital 

transformation.  

https://www.zotero.org/google-docs/?F2k8yi
https://www.zotero.org/google-docs/?KAuOnM
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4 Empirical study on digital transformation 

 

 

This chapter aims to describe the results of the empirical part. The data is gathered via semi-

structured interviews with various peoples in different roles in the company. Digital 

transformation is rapidly changing and shaping the way businesses perform and need to 

shape their business models to stay relevant in the market, therefore this is a fruitful 

opportunity to gain insights to the current state of digital transformation in the logistics 

industry. However, the empirical evidence is rather limited on this sector, therefore 

conducting this research will give insights how incumbent companies in this traditional 

industry are building capabilities towards digital transformation. This study is a case study 

of logistics companies and their customers, where the research material is gathered with 

semi-structured interviews with an abductive research approach. In addition, some 

secondary data is extracted from case companies’ websites, blogs, and other publications to 

enrich the primary data.
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4.1 Data collection 

 

Primary data collection technique is used to gain empirical data of this thesis. The purpose 

of the interview is to answer questions that start with “how” or “why”, thus giving us a 

deeper insight into the meaning of certain actions and processes. Semi-structured interview 

as a method can bring deeper understanding of the subject as it can bring up themes that 

otherwise couldn’t have come up in a standard questionnaire (Gwee, 2018, p. 72). 

 

There were 12 participants in the interviews from two different logistics companies. In 

addition to gaining knowledge of the logistics point of view from the manufacturing 

industry, two companies were interviewed. Then one company with a focus on supply chain 

digitalisation consulting was also interviewed. 
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Table 5: Research respondents overview 

Company Business 

areas 

Participants Roles Revenue 

(M€) 

Additional 

sources 

Company A Logistics 8 Digitalisatio

n, business 

development

, operations 

management 

1000 News page 

(website) 

Company B Logistics 1 Operations 

management 

20  

Company C Manufacturi

ng industry 

1 Digitalisatio

n, Logistics 

development 

54 000 News page 

(website) 

Company D Manufacturi

ng industry 

1 Operations 

management 

250 Digital 

studio 

webpage 

Company E Supply 

Chain 

Consulting 

1 Head of 

business unit 

20 Blog posts 

on webpage 

 

The interviews were conducted on one-to-one sessions through Microsoft Teams or Google 

Meet during the Q1 of 2022. The interviews were recorded with Microsoft Teams built in 

recorder or Audacity software, and afterwards transcribed with Google Speech-to-text API 

in Google Cloud Console, after transcription, the transcribed text was cleaned and afterwards 

coded. The analysing was done with cross-case analysis to find synergies between different 

case companies. The average time for an interview was around 60 minutes. Since this topic 

views digital transformation as a strategic goal for companies to develop their digital 

transformation capabilities, the respondents often have deep knowledge of leadership, digital 

transformation, and logistics in general. They often have a formal training from digitalisation 
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or business management or have deep industry expertise from digital transformation from 

other companies.  

 

The secondary data source is gained through the companies’ online publications from their 

websites, and publications of other stakeholders. Secondary data varies from company to 

company, since some companies do not have as extensive a range of publications in the 

public. The secondary data was illustrated in Table 5: Research respondents overview.  



 

38 
 

4.2 Findings 

 

Major trigger(s) for digital transformation 

In the interviews, it was quite evident that most participants had similar views of major 

triggers towards digital transformation. Across every level of the organisation, themes such 

as cost reduction, data visibility, managing operations were identified in almost every 

company that was interviewed. 

 

Table 6: Major triggers by different roles 

Role Major triggers 

Operations management Efficiency, competitiveness, operations 

planning, reduction of errors 

Strategic management Customer needs, visibility through the 

supply chain 

Digital transformation (IT) Automatisation, data quality, tools for 

employees 

 

Emerging note across the interviewed persons was the rise of everyday digital products that 

people use. Here are few citations from the interviews: 

 

There is pressure from employees and customers to make things simpler, such as in 

some B2C products.  

 

Developing the systems further will give personnel more time to focus on what’s 

important, such as problem solving, optimisation, and customer service. 

 

Overall, across the companies, there is a customer-driven focus to develop different systems 

and systematic reduction of manual, repetitive tasks to give more time for customer service, 

collaboration, problem solving and optimisation of processes. 
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Scope of the digital transformation 

When speaking of the scope of the digital transformation, what aspects of the business it 

should affect, it was quite evident that it should affect every aspect of the business. However, 

most respondents answered that in the logistics field, it means drivers, transport planning, 

invoicing, terminal and warehouses, operations management, and admin work. Also, when 

speaking of the time scope of the transformation, it was quite evident that the digital 

transformation process itself is a continuous process that is not ending, even though the word 

“transformation” implies that it could have its ending. Digital transformation is also about 

thinking of the underlying processes, one respondent stated that “If you digitalise bad 

process, in the end it’s a bad process”, Some of the processes before digital systems were 

in place because there weren’t sufficient tools before digital technologies.  

 

Long term digital vision 

Most of the companies had a digital strategy and a long-term digital vision. Those who had 

a clear digital strategy and a long term-vision, would have recurring digital strategy meetings 

with key stakeholders, such as management board and department leads. It must be also 

stated that companies that put effort in digitalisation by creating an organisation where there 

are people responsible for digitisation have more success in getting the benefits of the digital 

transformation. It was also noted that companies who actively put effort into building digital 

sensing capabilities have more often a digital strategy and a long-term digital vision. When 

asked to explain the digital strategy, it was noted that across different companies, only top 

management and few others of the respondents could answer the question of what the long-

term digital vision or the strategy is. The following statements are from the interviews when 

asked to describe the long-term digital vision: 

 

By 2030, we want to have every asset digital, and Internet of Things connected with all our 

stakeholders. Meaning that our sites are IoT capable by then. 

 

 Everything that can be automated will be automated. 

 

Some respondents from multiple companies answered that they have no clear idea of the 

digital strategy or long-term vision. 
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4.2.1 Building digital sensing capabilities 

 

Digital mindset creation 

It was clear when presenting the digital mindset point of view that it is important to 

encourage people to think problem solving through digital tools. Digital tools appear in most 

cases, almost in every part of the business processes that we are doing. Almost all 

respondents also highlighted that the change management part is often the toughest part. 

There are different requests across different countries and cultures and professional roles 

that need to be served correctly to provide the desired business outcomes. It was somehow 

evident that ultimately, the management has a lot to do with the decisions that are going to 

be implemented in the digital transformation roadmap. 

 

Digital scouting 

When asking about digital scouting and exploring new technologies the respondents had 

various views of those matters. Generally, digital scouting doesn’t represent an integral part 

of digital strategy, at least in the logistics sector in this study. 

Most respondents stated that it is often external information that brings new knowledge of 

new technologies. These places for new technology exploration can be conferences, media, 

competitor press releases, technology suppliers. One respondent stated that: 

 

I often participate in sessions hosted by key players in the industry and meet with 

folks from for example Oracle where they are promoting new technology towards the 

company and there we can see if we can make use of it and start a pilot if we can. 

 

Some companies also had people committed to scouting and testing new technologies that 

could have future business potential or to make their current processes more efficient, but 

that being rather limited. Oftentimes when development teams were assigned to 

implementing some feature, there would be some new technology suggestions related to that 

specific project that is going to be implemented, thus giving more space for new 

technologies.  
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Digital scouting consists also of predicting different scenarios by using advanced analytics, 

such as artificial intelligence which can aid in decision making and providing predictions of 

key operative information. The usage of advanced analytics, and in this case utilising 

predictive analysis or artificial intelligence is rather limited in the respondent pool. There is 

still a journey towards utilising those technologies, but there is a need for the noticed. One 

respondent commented the topic as following: 

 

We are still in the phase of building the capabilities for fostering good and reliable 

data collection to support AI and machine learning in the future. It seems that the 

industry doesn’t yet have sufficient data… 

 

When speaking of analysing data and making decisions, this was the following comment: 

 

We have some people analysing the data, but not as you mean as data scientists. All 

the inputs go to the top management that is deciding what happens next. 

 

4.2.2 Building digital seizing capabilities 

 

In the logistics sector, all companies were well established companies with a long history of 

creating value and building successful business. Most companies realised a long time ago 

that to stay relevant in today's market environment, you must start thinking of scaling the 

business with digital tools to support bigger volumes and customer demands. For these 

companies, building digital seizing capabilities has been a long journey and not something 

that can be achieved in a short time. One respondent from the manufacturing industry stated 

that: 

 

We have a long-term strategy of five to ten years that we aim for. Digital strategy is 

also tied to this vision. Of course, we review annually in our business plan the 

changes in the environment, but eventually we look at things in the long-term. 
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Strategic agility 

It is quite evident that strategic agility is highly valued in this industry, which is dependent 

on safe and on-time delivery where customers are infrastructure critical industries. It shows 

in the way of working in these companies as it was often agreed that strategic agility is a 

capability that is being encouraged and executed. According to many respondents, the good 

financial standing of the respondent companies was affecting the strategic agility. It provides 

a better standing point in reacting to turbulence in the market and building capabilities 

towards the future in hard times. One prime example of reacting to turbulences in the market 

was an example before the market crisis in the 2008: 

 

Our company started preparing for the 2008 market crisis a couple of years before 

the first signs of the market crisis. We started financially and operationally preparing 

for it by mutually agreeing with different parties on our goals, without needing to 

lay-off personnel. After the crisis and when the better times started, we had a strong 

financial standing to continue with much bigger power.  

 

Strategic agility often requires straight-forward communication with low organisational 

hierarchies combined with high problem-solving skills of the individuals. One respondent 

stated that: 

 

One thing that certainly is beneficial is that we have high data quality of the 

transportations, meaning that we have different sensors in some of our fleet that 

constantly monitors the position and temperature of the product, where the customer 

has instant access to that information. 

 

Respondents also emphasised the importance of business continuity in case of emergencies, 

where internet connections can become obsolete or when there are blackouts in the 

electricity. These matters become more important especially when the risks of cyber-attack 

become more relevant when data governance becomes more important in running everyday 

business in almost every company. During the COVID-pandemic in 2020, one respondent 

company stated that during that time, a lot of efforts were put into digitalisation further 

enabling remote-working to improve the strategic agility. 
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Rapid prototyping 

Companies with their own development often make rapid prototypes, in other cases rapid 

prototyping is left for external partners, such as IT consulting companies that create the 

prototype. In the digital transformation context, rapid prototypes can also be viewed as 

business model prototyping or more commonly known as prototypes of new digital tools. 

Companies that were having their own development often had people working in the 

prototyping roles. Most commonly, these persons can be project managers or more often 

User Experience Designers (UX), that often is a key part when creating user-centred 

products. The design process often starts from the customer's need, in this case can be 

business customers or also users that use the software. The prototyping phase often follows 

a meeting of different parties involved in the desired feature, then it goes through iteration 

rounds and testing with the end user and then moving over to the implementation phase, 

where the working product is programmed. 

 

Still, it is quite common especially in the manufacturing industry that logistics related digital 

tools are sourced from big software suppliers such as Oracle or SAP that offer transportation 

planning, warehousing, optimization services. And oftentimes rapid prototyping is done with 

pilot projects done with software suppliers such as consulting companies, that provide 

solutions to find the business problem, creating the root cause analysis, and then creating a 

testable prototype that can be evaluated in the real business environment before moving into 

the production. Outsourcing IT activities might be reasonable for companies that take the 

strategy to focus on their core activities, such as logistics operations or manufacturing, 

therefore bringing IT capabilities from outside. 
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4.2.3 Digital transformation capabilities 

 

Navigating innovation ecosystems 

When introducing this topic, many of the respondents noted that this is an important theme 

for gaining information outside own bubble. Many of the respondent companies belonged 

into different industry related committees or groups that endorsed information sharing 

among the industry standards. One respondent commented that they had established a Digital 

Studio that produces digital solutions that enable their customers, employees, and partners 

to build new value propositions through different digital tools, this especially strengthens 

capabilities in rapid prototyping. Other respondents stated that they have a close 

collaboration with the local universities to recruit fresh talent to join the company. There 

was also a story of a collaboration with a company that enabled IoT in the form of tracking 

chemical container’s location and temperature and providing the information real time to the 

customer to gain transparency and ensure the safety of the product. 

 

Redesigning internal structures  

When going through digital transformations organisations often face the need of redesign 

their existing structures and rethink the organising of the work. One respondent company 

stated that digital transformation enabled and accelerated to transform their organisation 

from functional organisation towards process organisation.  

 

Organisational transformation also requires building capabilities of individuals with 

different approaches to digital tools. Not all people are used to digital products in their daily 

lives such as digital natives are, therefore, it is highly critical to build digital services as 

accessible as possible concerning the background of the users, applications that they use 

daily, and possible working conditions of the digital tool. The working conditions for a 

digital product are highly important especially in the logistics field, since it is a human 

labour-intensive area, where people might be using the digital product in below freezing 

temperatures or in a moving vehicle, or highly congested factory areas. Therefore cross-

functional teams in building digital tools are important in building the digital transformation 

capabilities. At the end of the day, digital tools are there to make the actual business where 
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the customer is paying, more effective. Digital tools are not to be created just for being 

“digital”. 

 

We have an apprentice program, where fresh minds work six to nine months in the 

company. After that, we have an innovation day for the fresh minds to present their 

ideas, they are followed with follow-up meetings and some of them will start working 

in our digitalization department. 

 

Creating digital studios for innovating new business models or hiring fresh talent with a fresh 

toolset ensures that the organisation can start building and creating the digital mindset and 

show that everyday problems can be solved through digital tools.   

 

Digital maturity 

Almost all respondents within this study talked of digital maturity and that there are still 

some steps to go towards the desired goals. Digital tools are an integral part of businesses in 

the respondent group. Many respondents commented that recruiting digital natives is an 

integral part of the business, since they have the most up to date knowledge of different 

technologies and tools. Currently when digital transformation is in the agenda of many 

companies there is evidently a struggle to find different types of resources, namely lack of 

digitally skilled employees. This study resonates with many studies that the lack of resources 

can mean both human and financial capacity (Cichosz, Wallenburg and Knemeyer, 2020). 

A respondent company stated that in their organisation moving between positions can be 

sometimes challenging, often when presenting some ideas, the leadership might be or not be 

interested, or sometimes they don’t want to give authority to take part of certain tasks.  

 

The findings also support that when more digital tools are introduced in all levels of 

operations, people will become more technology oriented and can learn collectively. 

Collective learning especially is a beneficial capability to build in organisations due to the 

complexity of the supply chain operations, existing research also confirms that logistics 

innovation often demands a combination of skills and intellectual capacity that often exceeds 

the capabilities of individuals (Teece, 2012; Chen, Fung and Yuen, 2019). 

 

Usage of emerging technologies 
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Industries are slowly moving towards industry 4.0 and technologies related to that. So is the 

logistics industry. Respondents from the manufacturing industry emphasised their goals 

towards digitising every asset during the near future as well as connecting manufacturing 

plants with wireless sensor technology, or so-called Internet of Things along with the real-

time data processing capabilities. Many respondents stated that the industry itself is not yet 

ready for large IoT adoption and real-time data processing capabilities due to the lack of 

adoption. However, most of the companies were experimenting or already implemented IoT 

on a small scale. There is still clear vision from the industries that those technologies should 

be implemented soon to further automate different business critical information and integrate 

production planning with the logistics.  

 

Table 9: Technology adoption (emerging technologies) in logistics companies 

Technology Implemented 

in companies 

Notes 

Blockchain 0% Industry taking baby steps towards 

Blockchain technology 

Artificial intelligence 25% Companies are building capabilities 

towards supporting AI and ML 

Internet of Things 75% Most companies experimenting with IoT 

devices but not yet platforms or 

interconnectedness of those devices 

Cloud computing 100%  All respondents highly utilised cloud 

computing and cloud platforms in their 

digital portfolio 
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5 Discussion and synthesis 

 

 

In this qualitative study, it was examined how companies operating in the logistics field build 

dynamic capabilities towards digital transformation. The study was not limited only to 

companies that provide logistics services, but also companies buying services from logistics 

companies, meaning manufacturing industry and their logistics departments. The findings of 

this study are rather limited, but still contributing to existing literature with insights of how 

digital transformation is seen in the logistics field and what are the characteristics of creating 

digital services especially in the logistics field which is often seen as an industry that has 

low margins combined with traditional approach that it has been seen as only a cost rather 

than investment. In this study, the persons interviewed were usually upper management of 

the companies, typical respondents’ roles were for example: Digital project manager, 

Operations manager, Division manager, CEO, Head of digitalisation. These mentioned roles 

gave a view from the strategic and organising perspective of the digital transformation. In 

addition to the roles from inside the companies, consulting point-of-view was also 

considered in this study. 

 

When summarising what does digital transformation mean in the logistics it was quite 

evident that many leaders described that digital transformation is a process that is always 

ongoing that aims to make the business more safe, reliable, and efficient. In all case 

companies the digital transformation has been accelerating rapidly in the past years where 

one of the main drivers are the pandemic and accelerating speed of development from the 

competitors and the industry. The data shows that digital transformation in the logistics 

industry is driven by increasing pressure from customers, competitors, and other 

stakeholders such as port operators, rail companies, and customs. Companies have been 

introducing various digital tools to provide better visibility to their customers via customer 

portals, track & trace, IoT, and cloud services. This aligns with the existing research on 

digital transformation in logistics in regards to what type of digital tools companies have 

been introducing (Cichosz, Wallenburg and Knemeyer, 2020). The findings in general 

resonate with the report published by Riedl et al (2018); logistics companies are still on quite 

early phase in digital transformation process compared to other industries, where they are 
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relying heavily on costly manual processes, underutilization of assets, and outdated user 

interfaces. The findings of the research by Cischosz et al (2020) stated that one of the 

respondents mentioned “…LSPs are no longer just logistics companies, they start being 

technology firms offering logistics services…”, which is still far away from the current state 

in logistics companies. However, there are companies that are aiming to enable cost-

efficient, real-time, on-demand arrangements of transports that are gaining their foothold of 

the market, those companies are for example: Cargomatic, Uber Freight, Amazon (Hoffman, 

Strewe and Bosia, 2018).  

 

This study especially confirms the findings of (Cichosz, Wallenburg and Knemeyer, 2020) 

that logistics service providers struggle with the complexity of the logistics network and the 

processes that are related to it. According to the findings of this study, the complexity can 

sometimes restrict better technologies or processes to take over. However, there was some 

misalignment in what means digital strategy, digital planning, and digital action, especially 

in the different layers of the company. The data of this study supports the findings of Warner 

and Wäger’s study (2019) where the misalignment is present. While senior leadership and 

upper management know the digital strategy with its long-term vision, it still lacks the 

transparency of the vision and the strategy that is communicated to other parts of the 

organisation.  

 

The findings of this study contribute to the existing dynamic capabilities research that the 

digital sensing capabilities are critical dynamic capabilities in the era of fast changing 

environments and unexpected supply chain disruptions. The study confirms that building 

new capabilities towards digital scouting and digital scenario planning are essential, but not 

yet fully reported from the industry (Nambisan et al., 2017). Not to mention the importance 

of strategic agility when dealing with unexpected occurrences in the business environment, 

where the interviewed persons stated that generally their organisations are prepared and have 

good standing when facing unexpected scenarios. 

 

Digital seizing capabilities are important in “making it happen”, without seizing the 

opportunities one can rarely achieve anything. The findings also show that companies in the 

logistics sector take steps towards digital scouting, meaning that there is ongoing work 

towards gathering well-structured quality data that can be used in near future to predict 

https://www.zotero.org/google-docs/?MywcAU
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different outcomes to further support digital scenario planning. Digital scouting was 

identified as an important part of digital transformation, but it was a pity that it didn’t have 

a more strategic role in the case of companies. This contributes to the 3PL logistics study  

(Capgemini Consulting et al., 2014) by adding that at least the companies in this study have 

access to timely and comprehensive data relating to the supply chain planning and operations 

within their organisations. However, companies utilising AI and Machine learning is still a 

topic that is not practised daily in the logistics sector, they are rather moving towards 

building teams that enable advanced analytics, or currently building infrastructure that can 

support Artificial intelligence in supporting the digital sensing capabilities. Creating rapid 

prototypes was also identified as an essential capability to seize new technologies or business 

models, this especially is important in the rapidly changing digital world, where new 

technologies at least should be not only scouted, but also evaluated. 

 

Digital transforming capabilities presented wide range of different topics related to their 

organisational culture, redesign, and digital maturity. This provided many interesting 

conversations of the company culture, existing structures, history of the company, and the 

way that things are wanted to move towards. Companies that are going trough transformation 

of selling their products and services through a digital platform are especially in a big 

transformation that needs to be supported from multiple aspects of the business. 

 

Collaborating with external partners was utilised more in companies that focused more on 

outsourcing technology development to software providers or software consulting partners. 

Again, there were few topics that clearly affected the collaboration with external partners. 

In this study, companies in the logistics sector didn’t take major movements towards creating 

their own programs, as Cichosz et al (2020) indicated that some companies do, for instance 

corporate accelerators or partnership programs, where companies proactively look out for 

technological partners that they can consider to work with or even buy. 

 

However, equally important for every company is that there are sufficient human 

capabilities. In fact, all companies in this study confirmed in one way or another that the 

people are in the centre of every development step, whether something will be developed or 

whether something will be used. This research confirms the importance of the people that 

was confirmed by Cischosz et al (2020), where the success of digital transformation requires 

https://www.zotero.org/google-docs/?BJW5B9
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leadership having a digital vision and goals. Having a long-term digital vision supports also 

the identified subcapabilities identified by Warner & Wäger (2019). In addition to leaders 

having a digital vision and goals, it is important for them to have know-how of the real-

processes in the business as well as current digital trends to respond to the renewal required 

in the current era (Sousa-Zomer, Neely and Martinez, 2020). Existing literature states that 

capabilities are not only built on individual skills, but also on collective learning derived 

from how people have worked together (Teece, 2012). Digital maturity in the case 

companies can be considered low, there is a need for improving the digital maturity. Overall, 

our findings confirm that to improve the digital maturity in all organisation levels, intra-

organisational collaboration and collective learning is one of the fundamental dynamic 

capabilities required for successful execution of the digital transformation and oftentimes 

more important than the technologies itself.  

 

The usage of emerging technologies in logistics companies are on a right track. The results 

of this study showed that at least all respondent companies are heavily relying on cloud 

technologies, most of those respondent companies had also been utilising IoT in their daily 

operations, and some of them have targets to digitalise every asset in near future. In contrary 

to some research, this study indicated that cloud storage is used mainly for storing IoT-data 

(Rejeb et al., 2020). For logistics, IoT means transparency, operational efficiency, and 

sustaining competitive advantage. The findings of this study aligns with the current research 

field that IoT is used in order to track assets and provide real-time information of the status 

of the asset. (Tu, 2018; Rejeb et al., 2020). 

 

Finally, the findings of this research gave some light to not only technology adoption in the 

logistics sector, but also how leadership is creating an environment that supports digital 

transformation. By interviewing experiences in digital transformation from various roles 

from upper management to operational management from the perspectives of subcapabilties 

introduced in the research of Warner and Wäger (2019), questions for “how logistics 

companies build capabilities towards digital transformation” could be answered. The result 

of this study provides examples and confirms what capabilities the interviewed companies 

do have in place or still are lacking.  
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6 Conclusion and further studies  

 

 

The goal of this thesis was to find out how logistics companies build dynamic capabilities 

for digital transformation in the era of industry 4.0. This study aims to contribute calls from 

the existing research on how different industries report the findings (Warner and Wäger, 

2019; Bag, Gupta and Luo, 2020). As usually in exploratory study, this study also has its 

limitations. First, this study had quite limited participants, where questions were asked more 

from the perspective of “how” and “why” and “what”. This way provides us insights to much 

deeper mechanisms of the digital transformation and how companies build capabilities 

towards building a digital future. Therefore, providing results from the practitioner’s 

perspective. From a business perspective, digital transformation in the logistics sector hasn't 

radically changed the way companies operate daily, the processes are affected by doing 

things differently with assistance of digital tools, but in logistics generally, digital 

transformation hasn't affected at least in the case of companies' business models. 

6.1 Validity and reliability 

 

Every research has its limitations and biases. First, this study had quite limited participants, 

where questions were asked more from the perspective of “how” and “why” and “what”. 

This way provides us insights to much deeper mechanisms of the digital transformation and 

how companies build capabilities towards building a digital future. Oftentimes when 

building digital services or products, the questions “how”, “why”, and “what” are more 

important for successful execution. The companies that were interviewed represented a wide 

range of companies from different revenue categories. Clear note was that interviews started 

from companies whose revenue was over 10M€, where business starts to be more 

complicated and requires digital tools to sustain the increased volumes in the business. 

Therefore, the first bias would be that the research considers companies that are required to 

digitally transform. Second bias is that the companies interviewed were mostly representing 

the manufacturing industry in the chemical sector, limiting the findings to a quite limited 

industry in terms of the customers of the logistics services. Third major question was the 

theoretical framework in the study; it assumes that capabilities towards building digital 
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transformation are built around the subcapabilities identified by Warner & Wäger (2019). 

However, when interviewed, the respondents confirmed that the activities around those 

subcapabilities are executed in one way or another. The limitation however of abductive 

reasoning is that when the study is started with incomplete observations it ends up with the 

best prediction of the phenomenon that we are observing, therefore the conclusion of this 

study contains a lot of best predictions. However, this research approach works fine in this 

topic since we are going to find out what and how this phenomenon works and generate 

some new ideas. 

6.2 Theoretical implications 

 

Through this study it was noted that various leaders in different companies seem to have 

understood the meaning of digital transformation as a continuous process that is based on 

the digital sensing capabilities, digital seizing capabilities, and digital transformation 

capabilities. It is also evident that logistics service providers struggle with the complexity of 

the logistics network and the processes that are related to it as also was noted in previous 

research (Cichosz, Wallenburg and Knemeyer, 2020). The complexity also seems to be 

emerging from the scale of the companies. The bigger the company is, the slower it can 

move. In this chapter, new theory is presented via the sub questions to provide possible 

reasoning for the phenomenon. 

 

Sub question 1: How do logistics companies sense digital opportunities? 

In the study it was identified that case companies are willing to have more capabilities 

towards digital scouting and wanting to gain more insights of their business based on big-

data and real-time analytics. Scanning for new technologies on a constant basis was 

exercised, but in nature more ad-hoc based and relying on quite traditional ways, such as 

competitor information, news & media, and conferences. This study suggests that scanning 

for new technologies could be an integral part of the digital transformation process, 

also outside of the network of partner firms and competitors (Ellström et al., 2021), at 

least logistics companies are relying on the information that top-management provides, 

however, there can be bias about the information management provides. 

 

https://www.zotero.org/google-docs/?OwBhlH
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Sub question 2: How do logistics companies seize opportunities in digital technologies? 

Seizing digital opportunities requires a deep understanding of the logistics processes, 

especially in logistics, the processes involve a lot of manual labour, which means driving a 

truck, loading products on the rail or ferry, and at the end of the day, the customer is paying 

for those services. When organisations get bigger, the leadership and digital development 

move further from the daily operational work and its problems that digital tools are solving, 

therefore it is critical to build effective communication and cross-functional teams to develop 

digital services for this industry in order to achieve competitive advantage (Gunasekaran, 

Subramanian and Papadopoulos, 2017). Therefore, it can be stated that companies should 

build more capabilities towards digital mindset crafting and building cross-functional 

teams which include all levels of organisation whether it is strategic, tactical, or 

operational. These cross-functional teams are fuelled by strategic agility who are facing 

massive uncertainty across different frontiers or digital disruption, increased 

competitiveness, and supply chain disruptions which aligns with dynamic capabilities 

research (Warner and Wäger, 2019). Strategic agility means that companies or teams will 

adapt and learn faster from making mistakes, the organisation culture needs to support 

learning by failing. Strategic agility also aligns with a known statement by a Finnish Colonel 

Sandels (1764 – 1831) that “strategy is about choosing the battles you go into”.   Companies 

in this study were agreeing that strategic agility is something that is relevant to seize the 

opportunities in the digital era, and that it includes more capabilities than the mentioned, 

often non-technological capabilities. One of these capabilities were ability to maintain a 

strong financial position and abilities to foresee the future market conditions, therefore it can 

be indicated that strong financial position and capabilities to sustain that performance 

combined with technological capabilities are main drivers of competitive advantage.  

 

Another topic is that companies do often fail to seize the value due to not taking risks or 

wanting to avoid the risk of a failure (Teece, 2007). Especially in this study, the size of the 

companies was already indicating that “steering a big ship is slow”. Rapid prototyping of 

new tools and business models is fuels the agility, and without agility, achieving competitive 

advantage is unlikely (Gunasekaran, Subramanian and Papadopoulos, 2017).  
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Sub question 3: How do logistics companies reconfigure capabilities for logistics 4.0? 

The status of digital transformation in the companies has been accelerated by the pandemic, 

more people are working from homes, and as well the industry is transforming to be more 

efficient when sharing data and creating standards towards data sharing. In the observed 

companies it was noticed that there is misalignment of the strategy and the end-results of 

what is required from digital tools in the field. To improve the digital maturity in all 

organisation levels, intra-organisational collaboration and collective learning is one of 

the fundamental dynamic capabilities required for successful execution of the digital 

transformation and oftentimes more important than the technologies itself. In addition to 

current research of the subcapabilities, this study suggests that collective learning could be 

a capability that should have more attention in digital transformation agendas across the 

companies. Many companies had their trainee programs in place for fresh minds to rotate in 

different jobs in the company, in the end of the period these fresh talents were gathered to 

discuss and provide different solutions in respect to different problems that they faced during 

their work. The gathering also provided insights collectively for everyone participating in 

these workshops, this type of way to share ideas across the company is especially beneficial 

and should be endorsed towards higher management. The learnings from Toyota Production 

System indicate that the best way to make sure a production line is working at maximum 

efficiency is to go and see it yourself (Genchi Genbutsu - Toyota Production System guide, 

2013). 

6.3 Managerial implications 

 

This is a case study of how logistics industry builds dynamic capabilities for digital 

transformation in a small sample of companies working in the logistics sector, meaning that 

there are logistics companies, manufacturing industry, consulting partners. Managerial 

implications can be presented to logistics managers, top-management, and consultants 

working in the logistics sector. The case companies selected were quite established 

companies with stable positions in their own field, where digital transformation is an 

ongoing process, some of the findings can be generalised into large, incumbent players. 
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First, communicating the strategic goals of digital transformation for all levels of 

organisation is essential in the digital transformation process. As referred earlier, a 

respondent company stated that their goal is to “... to have every asset digital and Internet of 

Things connected with all our stakeholders…”, which is a good example of a digital vision. 

Example vision from another perspective would be to support this vision by building 

capabilities that enable IoT networks across the supply chain, not only from a single 

company perspective, but with supply network approach. The result of this study suggests 

that in many companies there might be a lack of clear digital vision and strategy. 

 

Secondly, building digital sensing capabilities and scanning for new technologies. This 

capability is especially important in the current era, where data is available realtime, this 

data could be utilised in predictive analysis and enabling smarter services and tools for 

customers, employees, and other stakeholders of the supply chain. The findings of this study 

suggests that scanning for new technologies is relying mostly on external information such 

as technology partners, competitors, and media. However, the existing research also 

confirmed that cross-industry digital scanning could be beneficial for companies to absorb 

more information of available tools and technologies (Ellström et al., 2021). However, 

important part in scanning of new technologies is to find effective and efficient solutions for 

satisfying and supporting the core operational needs of a company and its customers, there 

is often hype from vendors to implement a new technology that do not necessarily contribute 

to the key operations of the company (Cichosz, Wallenburg and Knemeyer, 2020). 

 

Thirdly, involving people across different business functions will ensure that the developed 

technologies and tools will bring the needed capabilities for supporting the key operational 

needs for its users. According to the existing research, too many projects that contained the 

word “digital” would be automatically the sole responsibility of the IT department, that lead 

to insufficient deliverables towards future business owners (Cichosz, Wallenburg and 

Knemeyer, 2020). Further self-reflecting for managers would be to assess the possible 

quality gap between the tools and technologies implemented and the requirements of the 

users, and after this self-reflection to ask again, whether the tools are sufficient, or the user 

is just resistant to change. The learnings from Toyota Production System indicate that the 

best way to make sure a production line is working at maximum efficiency is to go and see 

it yourself (Genchi Genbutsu - Toyota Production System guide, 2013), why not to extend 
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the trainee program where fresh minds rotate in different jobs in the company to also make 

sure that other levels of the organisation. 

6.4 Limitations and further research 

 

Every research has its limitations and biases. First, this study had quite limited participants, 

where questions were asked more from the perspective of “how” and “why” and “what”. 

This was however the aim of the study to gain insight of the meanings and the phenomenon 

of the digital transformation capabilities, therefore the research approach of abductive 

reasoning is that when the study is started with incomplete observations it ends up with the 

best prediction of the phenomenon that we are observing, therefore the conclusion of this 

study contains a lot of best predictions. Major limitation is that the logistics practitioners in 

this study represented companies from chemical-industry, where all the actors represented 

B2B-business transportation. For example, in the B2C-logistics the results would probably 

been drastically different. 

 

Further studies could give more views on how digital transformation differs in logistics 

companies with different business models (Prockl, Pflaum and Kotzab, 2012). Further 

studies to assess how Industry 4.0 related technologies such as IoT, big-data, blockchain, 

artificial intelligence improve the integration of supply chain processes and help in creating 

new business opportunities. Second interesting theme that could be studied is the relevance 

of cross-functional teams within different levels of the organisation and how these teams 

operate within digitalisation development. What could also be more interesting would be 

how this cross-functional development could be conceptually viewed across different 

companies, how we could build better capabilities towards enabling digital transformation 

and emerging technologies in supply networks. 
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Appendices 
 

Appendix 1: Interview questions 

General 1. What is your role in the company? 

 2. How long have you been working in the company? 

 3. What gets you up to work every day in that particular 

company? 

 4. What is your educational background? 

  

Digital transformation 

as a strategic change 

5. What is the major trigger for the digital transformation?  

 6. What is the scope of the digital transformation? 

 7. What is the time scope of the digital strategy? How often 

does it get updated? 

Sensing 8. How is the digital mindset creation seen, what are the key 

successes so far? 

 9. Is there practice of exploring new technologies (digital 

scouting), what are the key successes so far? 

 10. In terms of (digital scenario planning), how is sensing 

unexpected trends being practised? 

Seizing 11. In terms of strategic agility, what are the key successes so 

far? 

 12. In terms of balancing digital portfolios, what are the key 

successes so far? 
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 13. In terms of rapid prototyping, what are the key successes 

so far? 

  

Transforming 14. In terms of collaborating with external partners (startups, 

customers, other stakeholders), what are the key successes so 

far? 

 15. In terms of redesigning internal structures, what are the key 

successes so far? Do you have to redesign your organisation to 

support the digital transformation? 

 16. How digitally mature your organisation to succeed in 

digital transformation? 

 

 

 


	1 Introduction
	1.1 Research gap & research questions
	1.2 Research approach
	1.3 Definitions & important concepts

	2 Emerging technologies
	2.2 Blockchain
	2.2.1 Blockchain applications in supply management and logistics

	2.3 Artificial intelligence
	2.3.1 Machine learning

	2.4 Internet of things
	2.5 Cloud computing

	3 Dynamic capabilities & digital transformation
	3.1 Dynamic capabilities view
	3.2 Dynamic capabilities enabling digital transformation
	3.3 Digital transformation in logistics
	3.4 Dynamic capabilities and digital transformation in logistics
	3.5 Barriers and success factors towards digital transformation

	4 Empirical study on digital transformation
	4.1 Data collection
	4.2 Findings
	4.2.1 Building digital sensing capabilities
	4.2.2 Building digital seizing capabilities
	4.2.3 Digital transformation capabilities


	5 Discussion and synthesis
	6 Conclusion and further studies
	6.1 Validity and reliability
	6.2 Theoretical implications
	6.3 Managerial implications
	6.4 Limitations and further research

	List of references

