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Introduction and research gap 
 

While the digital transformation of individual businesses has been studied 

extensively over the past two decades (Weber, 2010), a significant research gap 

exists in understanding how digitalization impacts entire industry value chains. 

Research on value chain development was mainly focussing on profit pools 

(Gadiesh & Gilbert, 1998) and the definition of the value chain concept over time 

(Feller, et al., 2006) while recent research points towards the necessity to understand 

the impact of digital technologies on overall value chain development (Steur, 2018). 

While there is no systematic research yet on the impact of digital technologies on 

whole industry value chains, research on (digital) platforms a some special type of 

value chains has emerged throughout the last two decades (Dufva, et al., 2017), 

predominantly focussing on the (technical) architecture of the platforms and their 

contribution to innovation (Cusumano & Gawer, 2012) but not comprehensively 

assessing the impact of digitalization on incumbent value chain players and their 

interactions.  

Hence there is an evident gap in current research regarding the impact of digital 

technologies on the development of industry value chains at system – not individual 

company-level. This research gap was also highlighted by recent research in this 

field (Constantinides, et al., 2018) (de Reuver, et al., 2018) (Schmidt & Wagner, 

2019). Especially it seems to be under-explored in recent research how digitalization 

reconfigures interactions across firms, reshapes competitive dynamics and redefines 

roles throughout entire value chains. 

A second area that requires deeper academic understanding involves the business 

model implications of digital technologies. As firms adopt Internet of Things, artificial 

intelligence or distributed ledgers, new value creation and capture mechanisms are 

emerging. Yet, it remains unclear what types of business models are being formed, 

how scalable and sustainable they are how they affect the distribution of power 

across value chains (Rejeb, et al., 2019). The transparency enabled by many digital 

tools – through real-time data sharing, traceability and digital auditing – has the 

potential to fundamentally reshape business practices but the way this increased 

transparency translates into viable business models is still poorly understood 

(Schmidt & Wagner, 2019). In addition, as the data economy emerges, questions 
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persist regarding which companies are able to capitalize on their data assets and 

what capabilities or industry conditions might enable this (Jesse, 2018). 

Thirdly, there is a notable lack of research on the changing roles of value chain 

participants and the eventual emergence of new actors in digitalized industries. 

While studies have begun to document the digitalization efforts of leading firms, there 

is limited understanding who is driving cross-value chain digital initiatives and what 

strategic, economic or regulatory motivations underpin these actions (Ikävalko, et 

al., 2018) (van Wassenaer, et al., 2021). Similarly, there is a need to understand how 

incumbent value chain players are challenged in their business model by the digital 

transformation or by new entrants that enter their industry enabled by digital 

technologies (Omarini, 2017). 

Based on these insights, four key research hypotheses have been defined: 

• H1: Digital technologies can help to overcome issues related to trust and 

transparency across value chains 

• H2: Digital technologies can help to allocate resources more efficiently and/or 

generally optimize flow of goods and processes within value chains 

• H3: Digital technologies can enable new business models, i.e., new forms of 

value creation and/or value capture 

• H4: The deployment of digital technologies can change the way how value 

chain players interact with each other, digital technologies can trigger the rise 

of new players within value chains and/or the disappearance of incumbent 

players 

 

As outlined, research is relatively limited to understand what consequences the 

digital transformation brings for value chains. Hence, research is rather exploratory 

in this field and thus strives to provide initial insights for further research to come. To 

tackle this exploratory research, it is important to understand the broader social and 

economic context of the research topics and how certain decision and actions of 

value chain players are embedded in a broader scope. Hence, qualitative research 

via expert interviews is a suitable methodology to conduct research as part of this 

dissertation next to a comprehensive review of scientific literature in this field. To 

further improve validity and reliability of the research findings being derived from the 
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expert interviews, also case studies from real world examples are evaluated. This 

approach of triangulation allows to compare the findings of both sources and assess 

them for consistency or deviation.  

However, this approach also has some limitations. In essence, this type of qualitative 

research can only provide directional insight but no conclusiveness. In addition, there 

might be subjectivity of for the expert interviews and also this type of research can 

only document a certain point in time and is not longitudinal study that could further 

add insights on the long-term impact of digital technologies on the development of 

industry value chains. 

To mitigate these limitations, not only case studies are explored to augment the 

qualitative research findings of the expert interviews but also three different 

industries are researched, allowing for comparison among each other to identify 

commonalities – potentially pointing towards cross-industry trends - and differences, 

overall contributing to the validity of the research findings and supporting further 

research to come. These three industries are: 

• Agriculture & Nutrition 

• Pharma & Healthcare 

• Banking & Financial services 

All three industries are subject to a significant digital transformation with different 

technologies being applied at various levels of the value chains of the respective 

industry. All those industries integrate global and local value chains and have lager 

and smaller players operating within these industries. This research approach of 

mixed methodologies and cross-industry reference allows for a broad comparison 

on multiple layers to finally derive insightful research findings that form the basis for 

more research afterwards. 

Regarding digital technologies, there is no particular focus on one single technology 

as the relevance of certain digital technologies significantly changed throughout the 

course of this dissertation. In essence, distributed ledger technologies had been in 

focus of practitioners and researchers when the dissertation started while focus 

shifted somehow towards artificial intelligence. Hence, there is no limitation to certain 

digital technologies; however, rather decentral digital technologies such as Internet 

of Things, distributed ledgers and artificial intelligence are in focus as they can 
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establish use cases that ultimately contribute to the dimensions of value chain 

development and the interactions of different value chain players. 

Following the scientific concept of research subject and research object, the 

research subject is the impact of digitalization on value chains, embodied by four 

dimensions: 

1) Trust & Transparency 

2) Efficiency 

3) Value creation & business model evolution 

4) Player dynamics 

while the research object are value chains of three different industries (I) agriculture 

& nutrition, (II) pharma & healthcare and (III) banking & finance. 

 

Consequently, this research has the goal to 

• conceptually integrate digitalization in the concept of value chains and establish a 

framework to assess the impact of digital technologies on value chain development 

• empirically provide broad qualitative and comparative insights across three 

industries, tangibly sketching out areas for future (quantitative) research 

• practically outline actionable agendas for practitioners in businesses to prepare and 

optimize for the digital evolution of their industries´ value chain 
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Summary of literature review 
 

A comprehensive literature review was conducted across several scientific sources 

to assess the impact of digital technologies on the development of value chains in 

the agriculture & nutrition industry, the pharma & healthcare industry and the banking 

& finance industry. The results are summarized along the four research hypothesis. 

 

H1: Digital technologies can help to overcome issues related to trust and 

transparency across value chains 

This research hypothesis finds considerable support in general and across the three 

different industries agriculture and nutrition, pharmaceuticals and healthcare as well 

as banking and financial services. Each industry faces its own distinct challenges 

regarding trust and transparency and digital technologies – in particular distributed 

ledgers like blockchain and Internet of Things devices such as sensors – play 

differentiated but converging roles in addressing these issues. 

For agriculture and nutrition, the industry faces acute challenges to food safety, fraud 

and traceability. Issues such contamination, improper temperature control and 

substitution of lower quality goods in complex, globalised value chains have several 

tested consumer trust and supply chain transparency. Digital technologies in this 

sector can offer multi-faceted solutions. Blockchain and smart contracts enable 

immutable, transparent recording of transactions and smart contracts can automate 

processes, e.g., releasing payments only if temperature condition during transport 

are met. Internet of Things devices and sensors can monitor critical parameters such 

as temperature in real time which is essential to ensure food safety during transport 

and storage. Mass balance approaches act as verification mechanisms by 

comparing system-wide inputs and outputs, detecting fraudulent over-reporting of 

such as organic produce. Hence, the agriculture and nutrition industry demonstrate 

some of the most advanced and context-specific uses of digital technologies for 

transparency. However, implementation complexity remains high due to the 

variability in product states from raw materials to highly processed materials, 

increasing the risk for fraudulent data input and requiring the need for broader 

stakeholder buy-in. The combination of different digital technologies such as Internet 
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of Things and blockchain, in particular for fraud detection and quality assurance, 

appears to be effective yet still not foolproof – especially when original data integrity 

is uncertain. 

The pharma and healthcare industry shares similarities with the agriculture and 

nutrition industry in terms of requiring precise temperature control and regulatory 

compliance but adds complexity with counterfeit prevention and intellectual property 

protection. Trust deficits can arise from fragmented systems, opaque processes and 

regulatory hurdles. Digital technologies can play various beneficial roles in mitigating 

issues related to trust and transparency. Distributed ledgers can support tamper-

proof tracking of pharmaceuticals across global supply chains, aiding in counterfeit 

detection and recall management. Inter of Things devices can monitor storage and 

transport conditions, ensuring temperature-sensitive products like vaccines remain 

effective. However, a key barrier is not the lack of tracking technologies but the siloed 

nature of data within individual actors´ systems. Hence, the pharma and healthcare 

industry is uniquely positioned to benefit from digital technologies due to its critical 

dependency on precision and regulation. However, widespread implementation is 

hampered more by institutional fragmentation than technological limitations. The 

potential for digital identity management and IP tracking by digital technologies can 

add another trust-enhancing layer that is less relevant in agriculture. In comparison, 

while the industry is more mature technologically, interoperability and organizational 

inertia are major hurdles.  

Trust and transparency issues in the banking and financial services industry are 

rooted in data security, digital identity fraud, lack of transparency in clearing 

settlements and institutional mistrust. Traditional, rather central systems have 

become bottlenecks for innovation and trust. Digital technologies can help in many 

ways to deal with issues related to trust and transparency. Distributed ledgers can 

help to reduce reliance on centralized institutions by creating transparent, verifiable 

transaction records that cannot be altered retroactively. Internet of Things 

applications can enhance security via real-time authentication and contextual 

verification, e.g., geolocation and biometric authentication. Regulatory mechanisms 

can be coded directly into platforms, promoting fair and automated compliance. More 

decentralized finance and digital crowdfunding platforms can disintermediate 

traditional banks offering transparent peer-to-peer transactions. Thus, the banking 
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and financial services industry stands out as an industry where digital technologies 

are not only supportive in fixing flaws in existing systems but to build new paradigms 

as adoption is driven by strategic disruption and not just regulatory or consumer 

pressure. Across all three industries, digital technologies provide significant 

opportunities to enhance trust and transparency. However, the nature of these 

issues and the effectiveness of digital interventions vary by the different industries. 

Hence, the hypothesis is validated but the extent and form of the transformative 

potential of digital technologies related to trust- and transparency-related issues 

heavily depends on industry-specific dynamics including product characteristics, 

regulatory requirements and incumbent structures.  

 

H2: Digital technologies can help to allocate resources more efficiently and/or 

generally optimize flow of goods and processes within value chains 

Digital technologies – including Internet of Things, artificial intelligence, cloud 

computing and distributed ledger technology such as blockchain – have significantly 

influenced how resources are allocated and how processes are managed within 

complex value chains. In assessing the validity of the research hypothesis, a 

comparative evaluation reveals both commonalities and sector-specific dynamics in 

terms of efficiency gains, resource allocation and the digital transformation of 

traditional value chains.  

In agriculture and nutrition, digital technologies can address fundamental structural 

inefficiencies, in particular due to the fragmented and globally distributed nature of 

agri-food value chains. Especially rather decentral digital technologies can 

significantly enhance transparency and trust across supply chains. This enables a 

potential reduction of intermediaries as farmers can use digital technologies to 

directly interact with end-buyers such as supermarkets or consumers, reducing the 

dependency on traditional middlemen. Additionally, technologies such as Internet of 

Things combined with smart contracts, can help to automate production steps and 

logistics, eventually reducing delays and resource redundancies. Also, increased 

transparency by digital technologies allows better tracking of environmental impact, 

supporting more efficient resource use and potentially lowering emissions. However, 

challenges remain. The lack of digital governance mechanisms and the need for 

interoperability across different digital systems suggest that full systematic efficiency 
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gains may be difficult to be achieved without broader industry coordination. Thus, 

digital technologies can have a high potential for the agriculture and nutrition industry 

to improve resource allocation and optimizing process flows, especially for reducing 

intermediaries and enhancing traceability. Yet, the rather fragmented nature of the 

value chains of this industry poses challenges for full scale implementation. 

In the pharma and healthcare industry, digital technologies serve as critical enabler 

of efficiency, in particular by facilitating data exchange and stakeholder coordination 

across highly regulated and complex value chains. Especially data integration 

challenges prevail. Many stakeholders operate rather in silos, leading to inefficient 

communication and delays in processes such as clinical research and market 

approval. While centralized digital systems raise concerns around data ownership 

and privacy, rather decentralized digital systems offer a promising alternative to 

facilitate secure and efficient data exchange. In this context, digital technologies 

have enabled decentralized clinical trials and customized treatments, leading to 

faster innovation cycles and more tailored patient care. Nevertheless, the high 

regulatory burden and complexity of the industry limits rapid adoption of rather 

decentral digital technologies. The success of these systems depends on 

interoperability and alignment across diverse actors including regulators, healthcare 

providers and pharmaceutical companies. Hence, digital technologies can 

significantly optimize processes and stakeholder coordination, improving innovation 

timelines and service individualization. However, efficiency gains are constrained by 

data governance issues and regulatory complexity. 

The industry of banking and financial services stands out for having already 

substantial efficiency gains through digitalization. In contrast to agriculture & nutrition 

as well as pharma & healthcare, many digital technologies are integrated into the 

operational core of banking systems. Artificial intelligence and machine learning 

streamline credit assessments, risks management and internal auditing, resulting in 

faster decisions and lower operational costs. Crowdfunding and peer-to-peer lending 

platforms reduce transaction costs by eliminating traditional financial intermediaries. 

Enhanced infrastructure and standardization improve cross-border payments and 

financial data exchange, reducing latency and increasing reliability. Rising digitally-

native fintechs with optimized digital workflows, customer experience and interfaces 

for better system interoperability put pressure on incumbent players to speed up their 
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digital transformation and improve speed and agility. Hence, the industry 

demonstrates strong empirical support for the research hypothesis, having already 

achieved widespread efficiency gains and improved resource allocation via 

automation and disintermediation. Future gains may depend on further integration of 

rather decentral models and regulatory evolution. 

Across all three industries, there is significant evidence in scientific literature to 

validate the research hypothesis. However, the industries show different varying 

degrees of efficiency and maturity levels in this context. Notwithstanding, across all 

three industries a shared insight emerges that the full benefit of digital technologies 

in relation to improved resource allocation and efficiency improvement can only be 

unlocked once technologies are applied systematically. Interoperability, data 

governance and stakeholder alignment are critical to achieving maximum process 

efficiency and optimal resource allocation. 

 

H3: Digital technologies can enable new business models, i.e., new forms of value 

creation and/or value capture 

Scientific literature suggests that digital technologies can play a vital role in in 

facilitating the evolution of business models and the rise of new forms of value 

creation and capture across the three industries. Among the three industries being 

researched, the agriculture and nutrition industry presents the most comprehensive 

and empirically grounded case for enabling new business models via digital 

technologies. The use of smart sensors and Internet of Things devices allows 

farmers to apply inputs like pesticides and fertilizers more selectively, reducing costs 

and environmental impact. The integration with tracking technologies such as 

distributed ledgers can add trust, traceability and coordination across the value 

chain. Farmers can potentially bypass intermediaries using smart contracts and 

digital platforms, effectively changing the customer interface and revenue model, 

being hallmarks of business model evolution. Data about crop yield, soil quality or 

consumer preferences can be sold to third parties, signalling a potential shift towards 

more data economy-based models which is a substantial departure from the 

traditional agricultural business logic. Decentral digital technologies may enable 

real-time, data driven credit assessments, potentially disintermediating banks and 

creating platforms-based risk management ecosystems that facilitate new financial 
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models in agriculture. However, adoption barriers include high energy consumption, 

high costs and data privacy concerns. Establishing ecosystem-wide platforms is still 

in early stages and questions of governance and orchestration remain open. Hence, 

digital technologies in the agriculture and nutrition industry show clearly the potential 

to foster business model evolution by supporting direct digital consumer access and 

data monetization beyond mere operational improvements. 

In the pharma and healthcare industry, the evidence suggests a more cautious and 

rather incremental application of digital technologies with fewer indications of radical 

business model innovation. Digital platforms that enable information exchange and 

co-creation are gaining interest. These platforms connect stakeholders like hospitals, 

practitioners, insurers, regulators and pharmaceutical companies. However, these 

are rather extensions of existing service delivery models and not fundamentally new. 

Projections suggest that Internet of Things could enable a shift from rather curative 

to preventive models of care which would present a significant reorientation of value 

creation. However, this remains hypothetical yet and subject to regulatory feasibility. 

Additionally, regulation and legacy infrastructure slow down the digital transformation 

and the dominance of large incumbent players tends to stifle disruptive innovation. 

Hence, most digitalization efforts rather focus on efficiency gains and not much on 

creating new revenue models or market creation. Digital health startups drive change 

in the industry; however, they often face scalability and integration issues due to 

fragmented and highly regulated healthcare systems. Consequently, while there is 

some potential for digital technologies to enable business model innovation – 

especially via platforms-based co-creation and preventive models – actual adoption 

is limited and most efforts are geared towards digitizing existing processes rather 

than creating new value capture logics. 

The banking and financial services industry shows clear signs of potential for 

business model innovation, especially around disintermediation and platformization, 

though most implementations remain nascent or experimental. Platforms that 

directly match lenders with borrowers – without traditional banks – represent a new 

market infrastructure, reshaping who captures value in financial intermediation. At 

the same time, these platforms challenge traditional loan models and may shift 

revenue generation from interest spreads to platform usage fees and data 

monetization. Artificial intelligence and big data allow for personalized services, new 
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value propositions that were not able at scale with legacy systems. Companies like 

Amazon embed financial services into their platforms, blurring industry boundaries 

and enabling ecosystem-driven business models. However, heavy regulation poses 

constraints on experimentation and scaling of these approaches. Incumbents are 

rather conservative and slow to adopt platform or data-driven monetization 

strategies. Hence, the industry is on the cusp of significant transformation but real 

business model shifts are still emerging rather than established. The potential seems 

to be high but actual and scalable implementation is inconsistent. 

The research hypothesis is supported, in particular in the agriculture and nutrition 

industry where digital technologies are demonstrably enabling entirely new business 

models, not just improving efficiency. In banking, transformation is evident but still 

unfolding. In pharma and healthcare, the sift is tentative, with digitalization mostly 

reinforcing existing structures. Overall, sectoral characteristics – such as regulation 

intensity, data availability and complexity of players –   play a crucial role in shaping 

how digital technologies can translate into business model innovation. 

 

H4: The deployment of digital technologies can change the way how value chain 

players interact with each other; digital technologies can trigger the rise of new 

players within value chains and/or the disappearance of incumbent players 

According to recent scientific literature, each of the three researched industries 

demonstrates shifts in interaction models, emergence of new players and varied 

challenges for incumbents though the nature and pace of these sifts differ based on 

regulatory environments, capital intensity and data sensitivity. 

For the agriculture and nutrition industry, the digital transformation of value chains is 

primarily hardware- and data-driven, focused on precision farming, smart sensors 

and data-enabled advisory services. The sector exemplifies how digital technologies 

restructure value chain interactions by increasing farmer dependency on equipment 

manufacturers and digital advisory tools and strengthening larger incumbents such 

as John Deere, Bosch or BASF who integrate hardware, software and data-services, 

creating lock-in effects and expanding influence. This can also trigger entry barriers 

for smaller, less-capitalized players, eventually leading to intensified inequalities in 

productivity and competitiveness. This industry supports the research hypothesis by 
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showing both rerising new power structures with data-centric equipment 

manufacturers and agri-tech platforms as well as the disappearance or 

marginalization of less digitized, smaller scale agricultural players. Value chain 

interaction are increasingly mediated through data-sharing platforms and bundled 

services which alters traditional relationships. However, the relatively slow digital 

maturity and heavy reliance on physical infrastructure such as sensors and 

machines mean that the rise of completely digital-native entrants is less significant 

than in banking & finance or pharma and healthcare. 

For the latter, the industry is characterized by complex regulation, sensitive data and 

high research and development costs, making the digital transformation of the 

industry both rich of opportunities but also risk intensive. There is evidence for digital 

health companies and platform providers – often start-ups or scale-ups – who 

introduce telemedicine, digital therapeutics or more personalized treatment as new, 

digitally enabled entrants to the industry. Incumbents like traditional hospitals and 

pharmaceutical companies with legacy IT systems and cultural inertia struggle, 

although some larger players benefit from drug development that is supported by 

decentralized trials and artificial intelligence as well as improved logistics. The 

increasing importance of patient data and wearables as special type of Internet of 

Things devices can shift value creation from physical drugs to data-based insights 

and algorithms. However, these digital technologies rather complement than fully 

substitute medical treatments. Concerns over cybersecurity, data privacy and patient 

trust may slow down the digital transformation or limit the extent to which digital 

health platforms can displace traditional providers. Notwithstanding, digital 

technologies reshape how patients interact with healthcare providers, how research 

is conducted and who controls the health value chain. Platform players, tech 

companies and health start-ups gain traction while traditional actors must rapidly 

adapt or risk obsolescence. Yet, due to regulatory and ethical constraints, full-scale 

digital disruptions by digital natives such as Google health is slower and more 

constrained than in less regulated industries. Hence, this industry clearly supports 

the research hypothesis´s interactional transformation element with shifting patient-

healthcare provider dynamics and emerging hybrid healthcare models such as 

remote diagnostics. However, total displacement of incumbents is unlikely in the 

short-term due to relatively high barriers to entry and societal expectations around 

healthcare provision. 
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For the banking and finance industry, there is certain evidence that supports the 

research hypothesis. Neo banks, fintech startups and crowdfunding platforms such 

as Kickstarter or Revolut entering and reshaping the value chain. Additionally, there 

is ongoing disintermediation of traditional brokers via comparison and advisory 

platforms, leading to potential loss of market share or extinction of certain 

intermediary roles. Digital customer service-interfaces, algorithmic loan decision-

making and data monetization serve as drivers of new value propositions. 

Notwithstanding many new opportunities that come along with this digital 

transformation, there is a evident risk of decline of the physical banking 

infrastructure, risking the exclusion of non-digital-savvy customers, especially in rural 

areas. Unlike agriculture or healthcare, where incumbents still hold core 

infrastructure elements such as farms or hospitals, in banking and finance, tech 

forms and start-ups can operate more independently of traditional players and 

rapidly acquire larger customer bases. However, comprehensive regulation such as 

banking licenses remains a partial buffer to this development. 

Ultimately, the research hypothesis is affirmed: digital technologies reshape value 

chain interactions, empower new entrants and pressure or even displace 

incumbents. The extent and modality of the digital transformation, however, are 

industry-specific and mediated by external enablers like state support and regulation. 
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Research approach and limitations 
 

The current state of research on the impact of digital technologies on value chain 

evolution is very premature and insights are limited. As outlined by the research 

hypothesis, certain themes can be observed, and current research is clearly lacking 

a comprehensive understanding on how digital technologies might impact value 

chain evolution. Hence, research in this field is rather exploratory and aims to identify 

patterns that provide guidance for further research and further refine hypothesis that 

need to be validated afterwards. 

To tackle this exploratory research, qualitative expert interview has been chosen as 

research methodology. In addition, expert interviews are triangulated via selected 

case studies of real-world examples in order to validate or falsify the findings of the 

expert interviews and further refine the research hypothesis derived from scientific 

literature. This approach is suited best to ensure validity and reliability of the findings 

for exploratory research as this approach provides both, comprehensive insights but 

also contextual understanding (Johnson, et al., 2007). 

Exploratory research is usually used when a research problem is not clearly defined 

or if existing knowledge is not (yet) sufficient to capture the research problem 

comprehensively. Thus, exploratory research strives to gain familiarity with a 

research topic, identify patterns and themes and generate new hypothesis that serve 

as foundation for further research to come. Considering exploratory research, 

qualitative expert interviews are an excellent method to provide access to 

specialized knowledge, deep contextual understanding and also nuanced insights 

into the research field. Especially once research topics become comparably complex 

and are influenced by various factors, expert interviews help to uncover additional 

dimensions are relations between objects and themes that may be hidden at first 

sight. In addition, expert interviews help to understand strategic rationales on why 

and how certain decisions have been made and how certain developments have 

been triggered.  

In particular, expert interviews provide access to specialized knowledge as 

researchers can directly interact with experts in order to deepen their understanding 

on motives, emotions and behaviors that are shaping the research topic. Especially 

these insights are lacking in many cases if only secondary data sources are used. 
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Also, experts can share insights on broader trends and industry developments that 

help to contextualize the research topic more broadly and enable are more robust 

prediction for future trends, especially if certain insights are validated among many 

experts of different areas. Consequently, expert interviews provide a high degree of 

credibility if obtained from recognized experts in their field. This supports the 

trustworthiness of the research findings and the reliability of the research overall. 

Furthermore, qualitative expert interviews contribute to broadness of data as they 

provide comprehensive insights and offer more breath than quantitative research. 

This can enable to uncover hidden themes or phenomena that can be further 

explored with the respective expert, contributing to the enhancement of the research 

hypothesis. In the context, expert interviews also provide more nuanced insights 

compared to quantitative research methodologies, especially if research topics are 

(yet) premature and no clear trends are evident that can be validated or falsified and 

thus expert interviews also support to identify the onset of trends and not only their 

development. In this context, expert interviews are suited best to support the 

development of conceptual frameworks that help to assess the research topic 

throughout future research.  This becomes relevant in particular for exploratory 

research where there is naturally a lack of conceptual frameworks that can be used 

to conduct research.  

In addition, expert interviews are flexible and adaptable. Especially for exploratory 

research, where the research field is not clearly determined and new themes that 

arise throughout an interview can give the research topic a new spin or even a new 

direction, expert interviews are an ideal research methodology to dig deeper into the 

respective new insight compared to quantitative research. Hereby expert interviews 

also help to understand how experts perceive certain topics, how they feel and why 

they behave like they do which helps to capture implicit knowledge and create more 

broad research insights for the researcher. The interviews as part of this research 

are centered around the research topics and are semi-structured, enabling the 

researcher to capture all relevant information and tackle all relevant topics while at 

the same time providing room for the interviewed experts to share their perspectives 

and information, they perceive being relevant for the research topic – even beyond 

the actual hypothesis. As part of the interviews, past, recent and future developments 

are tackled, forcing the interviewed experts to switch perspectives and providing the 
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researcher with insights on the actual thinking of the interviewed expert and not only 

letting the experts download their expert knowledge. This approach combines 

problem-centered and open narrative approaches with semi-structured questioning, 

providing the researcher with insights on both explicit and more tacit knowledge of 

the interviewed experts.  

To further validate the findings from the expert interviews, case studies of real-world 

examples are conducted as part of a triangulation approach. This triangulation 

approach significantly contributes to the credibility of the findings as integrating 

various data sources helps to validate findings and reduce biases that can naturally 

occur when relying on one data source solely. Case studies from real world 

examples do not only validate insights gained from expert interviews but are also 

complementary as they offer new insights, e.g., on technological trends, and thereby 

contribute to breath of insights whereby the expert interviews also provide insights 

on rationales and contexts and thus contribute to depth of insights. This enables 

researchers to capture the research topic even more holistically. For example, expert 

interviews might be limited to the respective experience of an individual expert 

whereby case studies can enrich the database by providing insights into areas 

beyond the experts’ knowledge. 

At the same time, case studies provide facts and contextual grounding, while experts 

can share their perspective and motivation towards a certain topic. This mixed-

methods approach of expert interviews and real world-case studies also allows to 

contrast expert opinions with real world examples, for examples if experts express 

their concern if certain technological trends will ever be effective and real-world 

examples might exist that might prove these concerns wrong. By combing both 

methods, this does not only help the researcher to identify the limitations of the 

respective expert interview but also enable the researcher to dig deep into the 

respective concern of the interviewed expert in order to understand emotions, 

concerns or motivations that might be hidden at first sight. On the contrary, expert 

opinions can be used to contextualize and reflect on the importance and impact of 

certain case studies. For example, if a case study proves that a certain digital 

technology might be effective to trigger a certain value chain development, the 

opinions from the interviewed experts can help the researcher to understand whether 

this could be an emerging trend or rather a niche phenomenon. This way, combing 
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expert interviews with real world-case studies helps that research finds are not 

anecdotal but rather backed by various synchronized sources. This holds true 

especially for exploratory research where researchers rather strive to identify 

overarching themes and derive conceptual insights afterwards. In this context, 

combing expert interviews with real world-case study examples does not only 

support the validation of both sources but simply offer a broader database the 

researcher can draw insights from. 

The expert interviews are conducted around the research hypothesis and the 

questions are pre-tested with one expert to ensure validity. All experts have been 

ensured that their data is used anonymized and have been encouraged to speak 

openly and comprehensively about their opinions and views and to add whatever 

they feel being relevant to the respective topic.  

The expert interviews are evaluated using Mayring´s methodology for qualitative 

research using codes (Mayring, 2015). Alongside this methodology, the interviews 

are transcribed into text and categories are developed that help to capture the 

meaning of the text accordingly. Only text is used that contributes to these codes in 

order to capture the essence of the respective interviews. Categories are built based 

on the interviews and then afterwards brought into context of the research theories 

in order to validate or falsify the research theories that have been derived from 

literature and to further enhance them respectively. By this, a comprehensive 

thematic analysis is conducted. This thematic analysis helps to identify patterns and 

themes that are recurring within qualitative date from the expert interviews. This 

approach helps researches to move away from single statements and aggregate and 

group individual views into meaningful groups. Consequently, this supports the 

researcher in developing real insights into complex topics that are described 

(slightly) differently by the different interviewed experts. By coding and categorizing 

the content of the interviews, thematic analysis synthesizes the opinions and views 

of various experts into cohesive themes. By doing so, the actual essence of the 

expert interviews can be captured but also a consistent pattern will become obvious 

rather then individual fragments. Also, this approach helps to identify what topics 

might be highly relevant for single experts and to distinguish from topics with high 

relevance for a larger share of the interviewed experts. This helps to assess the 

eventual importance of a particular topic and move away from anecdotal evidence 
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that can become prominent if simply looking at the transcripts. When done 

effectively, thematic analysis can enhance the reliability of qualitative research as it 

provides a robust framework to capture multifaceted issues. The case studies are 

introduced including their specific context and analyzed along the research 

hypothesis in order to compare the findings of each case study among each other 

after the individual analysis. All three industries are researched individually including 

expert interviews and case studies. Afterwards, the findings of all industries are 

compared to draw conclusions on potential cross-industry trends. 

Nonetheless, qualitative research also has some limitations. In general, qualitative 

research can only provide directional insights but no conclusiveness. In addition, 

there might be subjectivity of experts in the way how the describe and perceive the 

research subject. Furthermore, sample sizes are limited as for certain areas not too 

many experts exist or are accessible/open for being interviewed. Some of the experts 

might also be biased in their view due to their role within the value chain of an 

industry, their affiliation and social or economic interest. To manage this potential 

bias, experts from various different roles with an industry´s value chain are being 

interviewed in order to assess whether certain themes or trends are being identified 

by one type of role or being seen by various roles within an industry. For this purpose, 

the research is conducted across three different industries with eight experts per 

industry. The eight experts per industry come from different fields and have different 

roles within the respective industry. This approach provides comprehensive insights 

as they data being collected is comparably broad. Additionally, insights from one 

industry expert can be validated by other experts, ensuring validity and improving 

reliability of the research findings within one industry. Finally, results of expert 

interviews of each industry are compared across the three industries in order to 

identify similarities and differences between the three industries. Notwithstanding 

that some of these limitations can be mitigated, this type of qualitative research can 

only provide insights on the development of industry value chains in context of 

digitalization at one point in time and lacks a long-term perspective for which a 

longitudinal study might be required. Also, this research approach can only provide 

initial insights on patterns and potential trends that will have to be augmented and 

explored further by more (eventually also quantitative) research to come. 
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Comparison & Results for Agriculture and Food value chains 
 

For the agriculture & nutrition industry, several industry experts from different roles 

have been interviewed, including decision makers experts from digital players in the 

agricultural & food industry, decision makers and experts from food production and 

raw materials suppliers as well as representatives from industry associations. In 

addition, the findings of the interviews have been triangulated via case studies from 

real world examples including OpenSC from the WWF, the Norwegian Seafood 

Association, JBS & Ecotrace in South America and NSF Verify for the value chains 

of meat & fish; Massimo Zanetti and Segafredo as well as Koa and Cargill for the 

value chains of coffee & cocoa; and Everledger, TATTOO Wine and Downstream 

Beer for the value chains of wine & beer. Finally, these results have been compared 

to the findings of the literature review and the results have been summarized along 

the four research hypothesis. 

H1: Digital technologies can help to overcome issues related to trust and 

transparency across value chains 

All three sources agree that digital technologies can improve trust and transparency 

ain agri-food value chains but from different angles and to varying extent. Scientific 

literature highlights technologies like blockchain and Internet of Things as tools for 

traceability and fraud detection though challenges remain due to complex products 

and data integrity. Industry experts see limited fraud risk overall but acknowledge 

the role digital tools in verifying sustainability claims and preventing greenwashing, 

driven more by market expectations than fraud concerns. The case studies confirm 

the use of digital technologies to ensure authenticity though full trust often still 

requires third-party certification. In sum, digital technologies support transparency, 

especially for sustainability and product claims but depend on reliable data and 

broader adoption. 

 

H2: Digital technologies can help to allocate resources more efficiently and/or 

generally optimize flow of goods and processes within value chains 

All three sources support the idea that digital technologies can improve resource 

allocation and process efficiency in agri-food value chains but with different 
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emphases. Scientific literature highlights the potential of technologies like Internet of 

Things and smart contracts to reduce intermediaries and improve traceability. 

However, it notes that fragmented value chains and a lack of interoperability limit full-

scale efficiency gains. Industry experts focus on practical benefits such as reduced 

bureaucracy, real-time data sharing and improved coordination across the value 

chain. They stress that real efficiency gains depend on full integration of all players. 

The case studies provide specific examples, such as improved customs handling 

through faster data sharing. While promising, these examples show rather limited 

scope. In sum, digital technologies can enhance efficiency but full impact requires 

systematic adoption and coordination. 

 

H3: Digital technologies can enable new business models, i.e., new forms of value 

creation and/or value capture 

All three sources support the hypothesis. Scientific literature shows that technologies 

like Internet of Things, sensors and distributed ledgers allow for data-driven farming, 

direct consumer access and new revenue streams from data monetization. Industry 

experts highlight shared data platforms as enablers of new value flows such as 

emission trading. However, they emphasize that clear value capture models are still 

developing. Strategic motivations – like shaping industry standards – drive 

participation in these systems. The case studies offer early evidence, showing how 

digital systems can support sustainability claims and new forms of commerce. 

However, value capture remains limited to consumer-facing actors with broader 

impacts on upstream players of the value chain still uncertain. In short, digital 

technologies open paths for new business models but how value is distributed across 

the value chain remains a key challenge.  

H4: The deployment of digital technologies can change the way how value chain 

players interact with each other, digital technologies can trigger the rise of new 

players within value chains and/or the disappearance of incumbent players 

Digital technologies are reshaping value chains in the agriculture and nutrition 

industry but the extent varies across the three sources. Scientific literature confirms 

that digital tools – especially hardware, sensors and data platforms – are altering 

interactions among value chain players. Large incumbent value chain players like 
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John Deere and BASF are gaining influence through integrated tech solutions, often 

marginalizing smaller, less-digitized players. However, fully digital-native entrants 

remain rare due to the industry´s physical infrastructure needs. Industry experts 

emphasize that digital transformation is being driven by consortia of powerful players 

aiming to set industry-wide standards. This shift fosters “coopetition” among 

competitors and could lead to consolidation. While experts expect incumbents to 

survive, they must adapt or risk exclusion from emerging digital ecosystems. The 

case studies show early-stage implementation of digital systems. Platforms like 

TATTOO and JBS indicate growing control by tech-enabled actors but there is little 

evidence yet of players being displaced. Traditional roles like certification remain 

relevant. In sum, all sources support the hypothesis that digital technologies change 

how value chain player interact. The rise of new players and decline of incumbents 

is visible in trends but not yet widespread, highlighting an ongoing – but uneven – 

transformation.  

 

 

Comparison & Results for Pharma and Healthcare value chains 
 

For the pharma & healthcare industry, several industry experts from different roles 

have been interviewed, including decision makers and experts from digital health 

companies, medical practitioners and decision makers and experts from pharma 

companies. In addition, the findings of the interviews have been triangulated via case 

studies from real world examples including Pharmaledger, BlockMedX, the Adveva® 

Platform, VaccineLedger, Medidata, Castor and BRUINchain. Finally, these results 

have been compared to the findings of the literature review and the results have 

been summarized along the four research hypothesis. 

 

H1: Digital technologies can help to overcome issues related to trust and 

transparency across value chains 

The scientific literature provides a conceptual foundation supporting the hypothesis, 

emphasizing trust and transparency deficits in the pharma and healthcare sector 
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often stem from fragmented data systems, opaque processes and regulatory 

complexity. Literature suggests that certain digital technologies can be supportive to 

tackle these issues, such as using blockchain and Internet of Things to ensure 

tamper-proof tracking to counter counterfeit drugs, enable real-time tracking of 

goods to ensure compliance and enhance IP management. However, scientific 

sources also highlight organizational inertia and lack of interoperability as major 

barriers, suggesting that the challenge is less the usage of digital technology but 

rather systematic integration across siloed actors. The industry experts validate and 

enrich the hypothesis with practical insights and operational realities, emphasizing 

traceability technologies such as QR codes as essential tools to combat fraud. They 

also highlight the shift from manual validation to digital self-verification tools and the 

enhanced ability of digital tools to connect various players along the value chain, 

including legal authorities and public institutions. Expert also highlight that brand 

reputation protection is a strong driver in this context. The case studies demonstrate 

the successful deployment of digital technologies in overcoming trust and 

transparency barriers. The cases confirm that digital technologies can effectively link 

disparate actors in the value chain, improving data privacy, traceability and quality 

management. In essence, all three sources provide complementary support for the 

research hypothesis. Together they demonstrate that digital technologies are not 

only capable of enhancing trust and transparency but are already doing so in various 

real-world contexts. However, widespread adoption remains contingent upon 

overcoming economic, organizational and institutional barriers. 

 

H2: Digital technologies can help to allocate resources more efficiently and/or 

generally optimize flow of goods and processes within value chains 

The hypothesis is strongly supported across the three sources, though all sources 

highlight distinct challenges and outcomes associated with efficiency benefits of 

digital technologies. The scientific literature emphasizes digital technologies as 

critical enabler of coordination and process efficiency in the highly regulated and 

complex pharma and healthcare value chains. The focus lies primarily on 

decentralized systems that mitigate data privacy concerns and enable secure data 

exchange across organizational silos. This is especially relevant in context of 

decentralized clinical trials and more personalized medicine where faster innovation 
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becomes possible. However, the literature also emphasizes that efficiency gains are 

constrained by regulatory complexity, data governance challenges and lack of 

interoperability. Industry experts confirm that digital technologies are already yielding 

tangible efficiency gains, highlighting enhanced quality control, improved traceability 

and sharing of quality data among value chain players in this context. Also, there 

seems to be evidence that digital technologies can be used to substitute the need 

for human validation throughout control processes, freeing up labour capacities and 

minimizing errors. Experts also highlight the benefits of digital technologies towards 

patience compliance and specially to accelerate innovation processes via data 

collection of clinical trials, making them faster and more reliable. Despite 

enthusiasm, experts’ express concerns about data overload and emphasize the 

need for mechanisms to ensure data relevance and quality in an increasingly 

digitized environment. The case studies showcase successful implementation of 

digital technologies that yield efficiency and process optimization benefits across 

various contexts. The examples validate the concepts discussed by experts and 

researchers, illustrating how digital technologies can be leveraged not only for 

logistical improvements but also for better patient outcomes and operational 

scalability. Across all three sources, there is strong support for the hypothesis. 

Importantly, the sourced converge on the notion that cross-player digital integration, 

especially via rather decentralized digital technologies, is key to unlocking the full 

efficiency potential – albeit not without challenges around data governance, 

standardization and institutional alignment. 

 

H3: Digital technologies can enable new business models, i.e., new forms of value 

creation and/or value capture 

The three sources reveal different degrees of maturity and actual implementation. 

The scientific literature highlights those digital technologies are rather recognized for 

incremental enhancements but truly disruptive business model innovation. Scholars 

highlight the relevance of digital platforms to connect various players along the value 

chain, eventually improving co-creation. However, this rather seems to be a digital 

extension of traditional working relationships and processes. There is cautious 

optimism around future possibilities, especially through Internet of Things 

applications, enabling a shift from curative to preventive healthcare although this 
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remains largely hypothetical. According to scholars, the conservative culture, 

complex regulatory environment and infrastructural inertia all contribute to a digital 

transformation that is predominantly geared towards process efficiency. In contrast, 

industry experts identify more concrete and evolving forms of business model 

innovation, primarily driven by data monetization. A central theme is the notion that 

patients can sell their data to pharma players or other value chain participants, 

resulting in entirely new value streams. While experts also highlight instruments such 

as the OCEAN protocol for data sharing, the actual implementation of such models 

is rather in its infancy. Notwithstanding, experts also highlight those certain players 

already attempt to commercialize data by offering free digital services in exchange 

for data insights. In this context, experts foresee more strongly a potential shift 

towards a more proactive or even preventive medicine enabled by patient data. The 

case studies provide illustrations where digital platforms become direct-to-patient 

channels for pharma companies, opening up new forms of service delivery, 

especially more personalized advice and treatment support. However, many case 

studies rather show process improvements within the incumbent system logic, not 

entirely new forms of revenue generation.  

 

H4: The deployment of digital technologies can change the way how value chain 

players interact with each other; digital technologies can trigger the rise of new 

players within value chains and/or the disappearance of incumbent players 

The research hypothesis is largely supported by all three sources, though with 

differing emphasis. Scientific literature highlights those digital tools such as 

telemedicine, artificial intelligence and wearables are reshaping how healthcare 

actors interact. Startups and platform providers gain ground but incumbents remain 

dominant due to regulation, trust and legacy systems. Full displacement is seen 

unlikely in short-term, rather hybrid models might emerge with digital tools 

complementing traditional care. The industry experts foresee deeper shifts, 

expecting digital solutions to make some roles redundant such as billing services or 

pharmacies, and anticipate tech companies entering the value chain forcefully. 

Pharma firms may move closer to patients, especially through e-prescriptions and 

direct distribution, though relationship and trust barriers slow this shift. Prevention-

focused care, enabled by data, may also reduce demand for treatment-based 
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services. The case studies confirm that digital tools improve data sharing and enable 

new interactions – such as direct pharma-to-patient communication. New 

intermediaries such as digital trial platforms are emerging, and incumbents are 

expanding their roles such as pharma companies acting as advisors. However, clear 

evidence of player displacement remains limited. In sum, digital technologies are 

clearly transforming value chain interactions and enabling new entrants. While some 

incumbent roles are under pressure, full-scale displacement is gradual and 

conditional on adaption. 

 

 

Comparison & Results for Banking and Finance value chains 
 

For the banking & finance industry, several industry experts from different roles have 

been interviewed, including decision makers and experts from financial service 

providers and insurance departments as well as bankers and brokers. In addition, 

the findings of the interviews have been triangulated via case studies from real world 

examples including Prosper Marketplace, LendingClub, Visa B2B Connect, HSBC 

digital vault, CHECK24 and Yodlee. Finally, these results have been compared to 

the findings of the literature review and the results have been summarized along the 

four research hypothesis. 

 

H1: Digital technologies can help to overcome issues related to trust and 

transparency across value chains 

Digital technologies can help to address trust and transparency issues across 

financial value chains as supported by all three sources, though with varying 

emphasis. Scientific literature sees technologies like blockchain, Internet of Things 

and smart contracts as enablers of transparent and secure systems that reduce 

reliance on traditional intermediaries. Industry experts agree on the potential but are 

more reserved. They acknowledge improvements in fraud protection via video ID 

and Internet of Things but question the scalability and practicality of blockchain, 

referring to high costs and limited adoption beyond niche cases. The case studies 
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provide stronger support. Platforms like LendingClub, Visa B2B Connect and HSBC 

Vault show how digital tools improve transparency, streamline transactions and 

empower users. These examples demonstrate that digital technologies can 

effectively increase trust and reduce opacity in financial processes. In summary,  

 

H2: Digital technologies can help to allocate resources more efficiently and/or 

generally optimize flow of goods and processes within value chains 

All three sources support the hypothesis. Scientific literature highlights efficiency 

gains through artificial intelligence, machine learning and digital platforms that 

reduce costs, speed up processes and disintermediate traditional players. The 

sector is seen as frontrunner in adopting digital tools for better resource allocation. 

The industry experts confirm efficiency as key driver of digital transformation. They 

refer to applications such as automated customer service and fraud detection. 

However, they also note current limitations, regulatory barriers and the need to 

holistic, end-to-end digital redesigns to realize full benefits. The case studies provide 

practical evidence: platforms like LendingClub, Visa B2B Connect and Yodlee 

reduce intermediaries, speed up operations and improve data-driven decision-

making, confirming that digital technologies can streamline workflows and optimize 

resources. 

 

H3: Digital technologies can enable new business models, i.e., new forms of value 

creation and/or value capture 

All three sources partially support the hypothesis. Scientific literature sees string 

potential for innovation through platforms, artificial intelligence and embedded 

finance but notes that adoption remains limited due to regulatory and institutional 

barriers. Industry experts are reserved. They acknowledge digital tools enable more 

personalized services and hybrid customer interactions but see few truly new 

business models. Data monetization is seen as limited by privacy and consent 

issues. Case studies show mixed evidence. Peer-to-peer platforms like, Prosper and 

LendingClub represent clear business model innovation. Others like Visa B2B 

Connect or HSBC focus more on efficiency gains, Some cases like Yodlee and 

CHECK24 hint at emerging data-driven business models. In short, while the potential 
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is recognized across all sources, most digital transformation enhances existing 

models rather than creating entirely new ones. 

 

H4: The deployment of digital technologies can change the way how value chain 

players interact with each other; digital technologies can trigger the rise of new 

players within value chains and/or the disappearance of incumbent players 

All three sources consistently support the hypothesis that digital technologies are 

reshaping interactions within financial value chains, enabling new players and 

challenging incumbents. Scientific literature highlights how fintechs, neo banks and 

digital platforms bypass traditional intermediaries and introduce new ways of value 

creation and customer access. This disrupts incumbent roles, especially brokers, 

while regulation still offers some protection to established banks. Industry experts 

confirm this trend, noting how digital platforms and fintechs are altering customer 

interfaces, service delivery and market access. While traditional banks remain more 

dominant, their roles are evolving, often requiring fewer staff and more digital 

integration. Experts point to growing competition and blurring of roles between 

fintechs and banks, alongside a clear need for incumbents to adopt digital tools to 

stay relevant. The case studies show the most concrete evidence. Platforms like 

Prosper and LendingClub eliminate intermediaries, Visa B2B Connect bypasses 

correspondent banks and CHECK24 marginalizes brokers by owning digital 

customer access. In sum, digital technologies are reshaping financial value chains 

across all sources – altering player interaction, reducing dependency on traditional 

intermediaries and giving rise to new digital-first actors. 

 
 

Cross-industry comparison and conclusion 
 

Comparing the three different industries agriculture and nutrition, pharma and 

healthcare as well as banking a finance among each other in context of the impact 

of digital technologies on value chain development, it becomes obvious that certain 

research findings are shared across the industries while other are more subject to 

industry-specific dynamics. Some of the following research hypotheses are validated 
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by the findings of each industry and thus could be perceived as cross-industry 

findings while others lack a consistent picture - whether due to different maturity 

levels of digitalization in the respective industry or due to different implementation 

barriers. 

 

H1: Digital technologies can help to overcome issues related to trust and 

transparency across value chains 

There is evidence across all three researched industries that digital technologies can 

improve trust and transparency along value chains and thus support value chain 

players to overcome associated hurdles accordingly. This find is also consistent 

across the three sources scientific literature. Industry expert interviews and real-

world case studies. 

For the agriculture and nutrition industry, digital technologies contribute to the 

validation of product authenticity, sustainability claims and the traceability of goods 

along value chains. For the pharma and healthcare industry, digital technologies 

support the linkage of rather fragmented players, fighting counterfeit and ensuring 

compliance throughout value chains. For the banking and finance industry, trust and 

transparency are supported by digital technologies through platform-based models 

that decrease the requirement for intermediary players. However, there is also 

evidence that both industries agriculture and nutrition as well as pharma and 

healthcare still require some kind of third-party verification institution (that can make 

use of digital technologies to improve speed and quality) while the banking and 

finance industry reveals a stronger trend of digitally-enabled verification systems that 

could reduce the need for such third parties more strongly. Notwithstanding, there is 

a consistent picture that all industries reveal the benefits of digital technologies in 

improving value chain transparency and enhance trust among players.  

 

H2: Digital technologies can help to allocate resources more efficiently and/or 

generally optimize flow of goods and processes within value chains 

There is also a strong and consistent picture of the findings across all three 

researched industries that digital technologies do improve efficiency across the value 
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chains of the respective industries. In addition, this was also proven consistently 

across the three sources scientific literature, industry experts and case studies. In 

essence, digital technologies can help to streamline processes, reduce the necessity 

for intermediary steps and improve data flow. 

The agriculture and nutrition industry reveals benefits regarding logistics 

improvements and the coordination of several players. However, interoperability of 

systems remains an obstacle for these benefits to unfold. The pharma and 

healthcare industry reveals efficiency gains for clinical trials once they are enhanced 

by digital technologies. It also shows efficiency improvements for quality control and 

compliance processes. However, value chain complexity and issues related to data 

management remain hurdles to this development. For the banking and finance 

industry, digital technologies such as artificial intelligence, robotic process 

automation and digital platforms reduce transaction costs and improve speed of 

processes. Comparing all sources (literature, experts, cases) across the three 

different industries, it seems that the banking and finance industry in more advanced 

and overall, better positioned to realizing efficiency benefits of digital technologies. 

This might be the case due to the high degree of fragmentation of the other two 

industries agriculture and nutrition and pharma and healthcare but also relate to 

regulatory hurdles within these industries. Nevertheless, there is a consistent 

validation of the research hypothesis across the different sources and among the 

researched industries.  

 

H3: Digital technologies can enable new business models, i.e., new forms of value 

creation and/or value capture 

The three industries differ to a certain extent towards this hypothesis . While there is 

clear potential for digital tools to enable new business models – such as data 

monetization, platform-based services or direct-to-consumer channels – actual 

implementation remains limited and uneven. 

The pharma and healthcare industry still primarily focused on process improvement 

rather transformative value creation. Innovation via digital technologies seems to be 

rather incremental than disruptive although some experts refer to more disruptive 

potentials. For the agriculture and nutrition industry a similar development can be 
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observed. However, the industry shows slight signs of an embarking data economy 

with farming data becoming more and more relevant and players eventually 

monetizing their data points although this trend is yet embarking. For the banking 

and finance industry, case studies like peer-to-peer platforms clearly illustrate 

successful new business models being in place enabled by digitalization. However, 

there are many digital activities in the industry that rather focus on enhancing existing 

structures rather than creating entirely new ones. 

In this context it also becomes evident that pharma and agriculture face heavier 

regulatory and infrastructural constraints, eventually slowing down the emergence of 

new business models. Banking and finance, by contrast, benefits from more scalable 

digital environments and customer readiness, though data privacy and compliance 

concern still limit the rise of a full data economy. Thus, while the potential is broadly 

acknowledged, execution varies by industry maturity and external constraints. 

 

H4: The deployment of digital technologies can change the way how value chain 

players interact with each other; digital technologies can trigger the rise of new 

players within value chains and/or the disappearance of incumbent players 

This hypothesis finds consistent support across all industries though the degree of 

transformation and visibility of displacement differ significantly.  

In banking and finance, evidence for disintermediation is the strongest. Fintechs, 

digital banks and digital platforms are reshaping customer access and pushing 

traditional players to adapt rapidly. The pharma and healthcare industry shows 

growing interaction shifts such as pharma-to-patient platforms but complete 

disintermediation is less visible due to regulatory dependencies and the trust 

required in healthcare. In agriculture and nutrition, change is underway, with digital 

tools strengthening large incumbents while marginalizing smaller players. However, 

fully digital-native entrants remain rare and traditional roles like certification remain 

critical. Consequently, the banking and finance industry shows the strongest 

expression of new players rising with increased value chain power and stronger 

pressure on incumbent intermediary players due to digital technologies. Pharma and 

agriculture are still in the early stages with change unfolding through hybrid models 

and increased collaboration rather than direct substitution. Regulatory frameworks 
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and infrastructural complexity act as barriers to rapid transformation for these two 

industries. 

 

 

Implications for further research 
 

Based on the comparative analysis of the agriculture & nutrition, pharma & 

healthcare and banking & finance industries in relation to the four research 

hypothesis (H1-H4), several significant implications for future research can be 

drawn. These implications relate to the commonalities and differences observed 

across the industries, the maturity level of the digital transformation and the specific 

enablers and barriers that mediate digital impact on value chains.  

Future research could examine along the following themes: 

  

H1: Contextualizing digital trust and transparency 

According to the research findings, there is a consistent perception that digital 

technologies can support trust and transparency across value chain players. 

Nevertheless, the drivers and motivations behind such trust-enhancements can vary 

to a certain extent. In the banking and finance industry for example, trust and 

transparency can be supported by through disintermediation. In agriculture and 

nutrition, there is greater focus on trust-related benefits of digital technologies in 

context of sustainability claims, product origin, often associated with third-party 

verification mechanisms. For the pharma and healthcare industry, trust and 

transparency are more linked to managing data and regulatory compliance as well 

as counterfeit prohibition.  

Future research should examine further the industry-specific drivers of trust and 

transparency and how digital technologies can support players in context of the 

specific regulatory context of each industry. Especially, future research can look into 

the different roles of private actors and public institutions in context of trust-related 

issues and how digital technologies can be used accordingly and what benefits might 

be yielded or prohibited if stakeholder compositions and relations are different across 
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different industries. Additionally, future research can assess how the role of third-

party verification institutions will emerge once digital technologies are used across 

various players within value chains.  

 

H2: Differentiating efficiency gains 

There is consistent evidence that digital technologies support efficiency gains across 

value chains of all three industries. However, the level of efficiency might differ. The 

banking and finance industry shows strong evidence with streamlined processes and 

reduced intermediary steps. The pharma and healthcare industry reveals initial 

benefits, especially for the acceleration of clinical trials and improved quality control 

processes but at the same time shows obstacles related regulation and system 

interoperability. Lastly, the agriculture and nutrition industry shows few but concrete 

efficiency gains being constrained by coordination issues.  

Future research should assess the specific conditions under which digital 

technologies lead to the highest efficiency gains and explore what conditions might 

prohibit efficiency gains to unfold. Studies across different sectors could help to 

understand what are best practices to manage obstacles related to regulation and 

value chain player fragmentation in order to understand how digital tools can be 

deployed in an ideal way. In addition, future research needs to explore more in-depth 

how incumbent power asymmetries might evolve once digital technologies are used 

widely across different players and information asymmetry is linked to power 

asymmetry in this context if digital technologies can support the decrease of 

information asymmetry across players due to better data flow and improved 

transparency. 

 

H3: Clarifying the conditions for digital business model innovation 

While all three industries recognize the potential for digital technologies to enable 

new business models, actual evidence or large-scale transformation is limited. The 

agriculture sector points to data monetization and new sustainability-linked value 

creation, albeit mostly at the consumer-facing end. In pharma & healthcare, 

preventive and patient-centered models are discussed conceptually but realization 
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remains rare. Banking & finance shows the most concrete innovations via peer-to-

peer platforms and embedded finance, though regulatory constraints limit broader 

diffusion. 

There is a pressing need for research on value capture and distribution mechanisms 

in data-driven ecosystems – who benefits and under what conditions. Also, future 

research should assess how regulation can prohibit new digitally-enabled business 

models to unfold. In this context, research needs to assess for industries where data 

privacy plays a superior role such as healthcare, if business models will not evolve 

compared to other industries with the same set of digital technologies being available 

and in use and comparable stakeholder compositions.  

 

H4: Assessing structural shifts in value chain roles 

The fourth research hypothesis shows that digital technologies can impact 

incumbent value chain player roles and change the way how these players interact. 

The banking and finance industry shows the strongest impact of digital technologies 

on value chain player evolution and adjusted interaction models once digital 

technologies are deployed, including a potential substitution of incumbent players 

but new digital-native ones. The agriculture and nutrition industry shows that digital 

technologies can even increase the power of certain incumbent players while the 

likelihood of actual substitution of incumbent players is rather limited. For the pharma 

and healthcare industry, there are new digital players rising that gain value chain 

influence but still be constrained system interoperability issues and regulatory 

hurdles. 

Future research should examine power patterns with digital ecosystems, especially 

how digital capabilities might influence the bargaining power of players within value 

chains. In addition, future research can assess how the rise of new digital 

intermediaries such as platforms, data brokers and digital consortia groups will 

impact the power patterns of value chains and if the digital capability is the only 

reasons for such developments or these developments are also linked to (industry-

specific) framework conditions.  

Furthermore, there is a need for more longitudinal studies that track and assess the 

rise of new digital players and if these players will prevail over time, increase their 
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bargaining power of other players or not and what elements and framework 

conditions lead to the remaining of the players or an increase or decrease of their 

bargaining power.  

In general, there a common theme across the different industries that require more 

in-depth understanding by research. Especially the topic around system 

interoperability needs to be assessed further, not only in relation to the technical 

limitations that might come along with these issues but also how cultural 

developments (e.g., data-sharing culture) are linked to such issues and how this can 

be tackled via best practices.  

In addition, research should examine if the benefits that can be yielded by the usage 

of digital technologies across different value chains will be accessible only by few 

players are by all players that participate in the respective systems of digital 

technology usage. In this context, it also needs to be understood more in-depth if 

winner-takes-it-all tendencies might occur in certain industries and what are the 

reasons and framework conditions if such a kind of benefit consolidation is not 

happening.  

As this research was exploratory and strives to identify patterns and general 

tendencies, future research needs to assess if the research findings relate to pilot 

projects that showcase what is possible of if large-scale adoption of respective digital 

technologies will happen. Obviously, there is evidence that many of these 

developments are yet premature and relate to rather smaller scale pilots, providing 

evidence for possibilities but not showcasing effects at scale. Hence, scaling of these 

technologies needs to be assessed further including technological limitations, 

cultural and organizational barriers and regulatory hurdles. 

As digital technologies can impact value chain players in terms of efficiency and 

some new digital players might be able to substitute incumbent structures, there is a 

need to examine the social impact of digitalization of value chains. This relates to 

jobs being potentially substituted by digital technologies and also jobs being created 

by this development. Furthermore – in relation to business model evolution – it needs 

to be assessed by further research how a rising data economy will impact customers 

and consumers as data is the main source of such business models. In this context, 

future research needs to understand the dynamics between regulation development 
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and business model evolution and if the opportunity for new- digitally-enabled 

business models will trigger the adoption of regulation or vice versa. 

 

 

Suggestions for practitioners 
 

The findings of this research reveal many insights that support practitioners in their 

work to, helping them to navigate the hurdles related to digital technology adoption 

and unleashing the benefits of digital technologies across value chains.  

 

H1: Building and sustaining digital trust and transparency 

Practitioners need to understand that there is no one-size-fits-all approach to 

improving trust and transparency across value chains by using digital technologies. 

Trust and transparency mechanisms vary across different industries and their 

respective players, culture and regulatory conditions. In the banking and finance 

industry, trust and transparency is associated with reducing intermediary steps while 

in agriculture it is more related to verification of product origin and making specific 

claims that are validated by the support of digital technologies. For the pharma and 

healthcare industry, ensuring compliance, traceability of supply chains and 

managing data privacy is key. 

For practitioners this means that they need assess the specific trust- and 

transparency-related pain points of their particular industry and design solution 

schemes based on these specific issues. Furthermore, practitioners need to invest 

in technologies and capabilities that can support trust across players and that can 

be linked via interfaces or integrated in trust-managing verification systems. In 

addition, they need to work closely with regulators to establish regulation that 

supports the usage of digital technologies to manage trust and transparency across 

value chains. Towards customers and consumer, practitioners need to improve 

transparency and ensure that data being provided is accessible without (unwanted) 

barriers and support the notion of trustworthiness.  
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H2: Maximizing efficiency through digital integration 

Despite the fact that efficiency was proven across all industries, the level of efficiency 

gains being realized might differ and those who yield most out of those efficiency 

gains might differ as well. Especially the agriculture and nutrition as well as the 

pharma and healthcare industries are facing more challenges towards fragmentation 

and regulation while the banking industry shows larger-scale benefits in this context. 

Thus, practitioners need to understand the readiness of their industry and derive 

feasibility implications of certain use cases for digital technologies. It might well be 

that certain use cases can be implemented across the value chains in one industry 

while a similar project will fail – at least for the time being – in another industry 

although comparable technological framework conditions can be found. Hence, 

practitioners need to understand issues related to system interoperability, cultural 

readiness on an industry and institutional limitations. Based on these assessment, 

industry-specific deployment strategies can be derived that might form the basis of 

creating substantial efficiency benefits.  

 

H3: Innovating business models with strategic intent 

Evidence for tangible and comprehensive business model innovation was limited so 

far as digitalization was rather perceived to be digitizing existing business models. 

Reasons might be many-fold and regulation might play an essential role to prohibit 

the rise of new data-driven business models. 

For practitioners this means that they need to explore alternative revenue models 

that are enabled or supported by digital technologies. This can also relate to their 

incumbent business model, e.g., offering their services via digital platforms via 

subscription models or similar. In addition, practitioners need to establish data 

monetization strategies that support them in capturing the benefits of a data 

economy. Notwithstanding, the need to manage regulatory compliance and data 

privacy restrictions in this context to ensure real-word adoptability.  

 

H4: Navigating structural shifts in value chains 
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As outlined in the research findings, digital technologies can substantially shape how 

value chain players interact with each other and lead to the rise of new players and 

potentially to a decrease of bargaining power and even substitution of incumbent 

players.  

In this context, practitioners need to understand what process steps within the value 

creation process across the value chains new digital players might overcome 

existing pain points and how this will impact the value chain as a whole. 

Consequently, they can assess how much incumbent players are at risk with their 

existing product or service and how they can innovate. In addition, this will also be 

supportive in creating a partnership strategy with whom to cooperate in the future 

and with whom not. In essence, partnering with start-ups and digital players that can 

have the potential to disrupt existing value chains might help incumbent players to 

mitigate the risk to be disrupted themselves.  

Furthermore, system interoperability revealed to be an evident issue. Practitioners 

need to assess the system landscape of their particular industry and plan their digital 

activities accordingly, meaning to look for common data exchange opportunities at 

first as building up such structures might take time and require significant effort. In 

this context, practitioners need to understand the capabilities of current and future 

ecosystem partners in order to establish data-sharing schemes that provide not only 

benefits for them but also for their partners, supporting better partner-onboarding 

helping to create network effects for digital offerings later on.  

Lastly, digital transformation can be prohibited by various elements such as cultural 

issues, technological limitations and system constraints. Hence, practitioners need 

to develop key performance indicators beyond bare financial numbers that help to 

track progress on all these dimensions. 

 

 

Contributions of research 
 

In essence, this research has contributions in three dimensions. Conceptually, this 

research integrates the concept of digital platforms in the concept of value chains 
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and establishes a research framework to assess value chain evolution in context of 

digitalization. In particular, it demonstrates the impact of digital technologies as 

shaping force for linear value chains, not only (digital) platforms. Hereby it 

synthesizes research on digital technologies with research on value chain 

development for three industries, showcasing that digitalization of value chains might 

not necessarily lead to a platformitization of the respective industry´s value chain. 

Empirically, this research provides broad qualitative and comparative insights across 

three industries, showing cross-industry trends in the areas of transparency and trust 

management and tangibly sketching out areas for future (quantitative) research, 

especially related to business model development and the impact of digital 

technologies on the role and bargaining power of incumbent value chain players. 

Practically, this research outlines actionable agendas for practitioners in businesses 

to prepare and optimize for the digital evolution of their industries´ value chain, 

relating to data monetization-strategies and strategic partnerships. 

As indicated, this exploratory research can only provide directionally insight and thus 

forms the basis for further (quantitative) research on the impact of digital 

technologies on value chain development across several industries. 
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