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1 

 

STUNTED INNOVATION: HOW LARGE INCUMBENT COMPANIES 

FAIL IN THE ERA OF DIGITALIZATION. 

 

"I do not believe in process. The problem is that at a lot of big companies,  

process becomes a substitute for thinking. You're encouraged to behave 

 like a little gear in a complex machine. Frankly, it allows you to keep  

people who are not that smart, who are not creative”. 

-Elon Musk 

 

1. Introduction 

How do large companies implement new technologies? How do intra-company organizations 

absorb digital innovations? What role do management, employees, processes, and 

infrastructure play in the success of developing and implementing digital technologies to make 

operations more efficient? This dissertation aims to shed light on what happens behind the 

curtains of large incumbent organizations along the process of implementing new digital 

technologies and provides insights into the effects of inter- and intracompany digitalization 

based on empirical evidence from supply chain operations in industrial and corporate settings. 

The research work included in this dissertation has contributed to fill a gap in the supply 

chain integration literature concerning the intra- and inter-organizational effects of digital 

technologies on supply chains at large Tier 1 corporations. This dissertation provides an 

insightful initial structuring of the key challenges for the implementation of industrial 

digitalization solutions in supply chain management. It makes contributions to advance our 
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understanding of absorptive capacity and technology adoption theories in one area that 

provides further exploration possibilities in varied contexts.  

Although some recent work has studied the potential use of new digital technologies in 

operations management, they have largely addressed only OEM companies and none of them 

have used empirical data nor have studied inter-and intra-company effects of new digital 

technologies.  

 

1.1 Research motivation 

After completing my master’s degree in Industrial Systems, Manufacture and Management at 

the University of Cambridge with a dissertation about inter-company open innovation between 

Porsche AG and BMW GmbH, I spent 10 years working for large transnational manufacturing 

companies in diverse locations. As an entry-level employee and later as Senior Manager I 

constantly experienced the implementation of new policies, processes, technologies, and major 

organizational restructures. These events were sometimes successful, other times a large-scale 

failure but they always had a deep impact on the company worldwide; internally, and 

externally. 

Therefore, my intellectual curiosity deepened in the direction of analyzing and 

understanding how companies can successfully implement new technologies into its diverse 

internal organizations and with external partners. I got particularly driven to explore cases of 

failed implementations to detect the factors that contributed to unsuccessful results or undesired 

effects. 

“This is something I got wrong. I thought it was all about technology. I thought if we hired a 

couple thousand technology people, if we upgraded our software, things like that, that was it. 

I was wrong. Product managers have to be different; salespeople have to be different; on-site 
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support has to be different. And I just think it’s infecting everything we do. It’s infecting our 

own IT. It’s infecting our own manufacturing plants. It’s infected everything we’re doing, I 

think in a positive way.”1 (GE’s Jeff Immelt on digitizing in the industrial space, McKinsey & 

Co., 2015). 

 

1.2 Background 

The world keeps on evolving every day, technology changes every single aspect of our lives at 

a staggering speed. Industries and companies have therefore to find pathways to respond to 

new market needs and more challenging customer’s demands. Many industries like the 

automotive industry are facing important technological, environmental, and demographic 

challenges up to the extent that some long-established companies have started to make great 

investments in digital alternatives to ease the burden on their operations.  

On the other hand, production systems are changing at the same increasing speeds, 

especially in the automotive business where leading manufacturers are promptly converting 

their plants to Industry 4.0 enabled production floors. Machines are being integrated into digital 

virtual production systems where operations are facing much more automation than ever 

before. Production systems are progressively making use of new interfaces which enable them 

to tell machines what to produce every hour according to the requirements of the customer, an 

Original Equipment Manufacturer (OEM) final assembler. Quality defects, machine failures 

and production requirements need to be monitored on the spot to make the immediate 

appropriate adjustments to the production plan, it is the era of automation, bots, and artificial 

intelligence. 

 
1 Jeff Immelt, GE CEO, 15-03-2017. https://www.mckinsey.com/business-functions/people-and-

organizational-performance/our-insights/ges-jeff-immelt-on-digitizing-in-the-industrial-space 
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1.2.1 Supply Chain Management 

As defined by (Simchi-Levi, Kaminsky, & Simchi-Levi, 1999) and cited by Gunasekaran & 

Ngai (2004): “Supply Chain Management (SCM) is a set of approaches utilized to effectively 

integrate suppliers, manufacturers, warehouses, and stores, so that merchandise is produced 

and distributed at the right quantities, to the right locations, and at the right time, in order to 

minimize systemwide cost while satisfying service level requirements”. 

The origins of supply chains can be dated back to ancient civilizations like the Mayan 

and Roman Empires which built roads to move goods and trade; they also established systems 

to manage crucial activities like agriculture, labor and armies. Along the centuries, the mass 

production and transport of parts for weaponry contributed to set the foundations of today’s 

supply chains. In the 20th century the rapid growth of the automotive industry and the global 

trade demanded improvements in procurement, production and shipping. In 1908 the serial 

production of Henry Ford´s T-model officially commenced the continuous evolution of supply 

chain management in the automotive industry which was later greatly influenced by the 

creation of Toyota’s production systems since the 1950’s. 

Supply chain management is a key factor for effectiveness, competitiveness and 

profitability, previous research work has developed frameworks for measuring SCM’s strategic 

Key high Performance Indicators (KPIs) covering each phase of SCM: Planning, Sourcing, 

Production, Delivery and Customer Service (Gunasekaran, Patel, & Tirtiroglu, 2001). 

Barcoding, which was originally patented in the 50’s but commercially used since the 70’s, 

helped to enable the monitoring of global supply chains for the first time. Barcoding and now 

RFID have provided visibility to inventory and production management, however, they imply 

risks in relation to data security vulnerabilities (Tu, Zhou, & Piramuthu, 2021). 
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MRP (Material Requirements Planning) was developed in the 60`s in partnership with IBM as 

an evolution to previous versions of computerized systems for manufacturing and inventory 

control; MRP has enabled the planning and scheduling of materials (Robert Jacobs & “Ted” 

Weston, 2007). In the early 80`s, the integration of information systems grew as a result of 

developments in computers with higher storage capabilities; MRPII (Manufacturing Resource 

Planning) offered new capabilities like enhanced shop floor management, resource 

management, forecasting, and detailed cost reporting focusing on greater process control and 

overhead cost reduction (Robert Jacobs & “Ted” Weston, 2007).  

In the 90’s ERP (Enterprise resource planning) offered major improvements in software 

and architecture enabling integration within and across different functional areas (Robert 

Jacobs & “Ted” Weston, 2007). The data centralization and sharing capabilities provided by 

ERP systems has contributed to companies’ never-ending optimization efforts. With the wide 

adoption of ERP systems, the integration and communication within and among supply chain 

partners became a reality. Collaborative communication and control over supplier’s 

implementation of best practices contributes to continuous supplier performance improvement 

(Joshi, 2009). 

The role of IT in supply chain management has become increasingly important after 

shifting from a management enabler to the monitoring of every activity to facilitate decision 

making processes (Gunasekaran et al., 2001). IT infrastructures integrated into Supply Chains 

can significantly increase productivity, performance, and revenue due to greater information 

share among the Supply Chain partners which enable improved demand planning and a more 

precise materials management  (Patnayakuni & Seth, 2016). 

The progress made on global supply chains, enabled the possibility of outsourcing and 

offshoring components and subassemblies, however, the profitability of internationalizing 
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manufacturing to low-cost-locations (LCL) could be affected by the costs of coordinating the 

supply chain from abroad (Casson, 2018). Global manufacturing networks in the automotive 

industry have originated different arrays of supply chains where materials and components can 

flow from plant to plant across different countries, regions and continents (Erfurth & Bendul, 

2018).  However, if complex and critical components are outsourced to unsuitable or 

unexperienced suppliers, costs could increase for the company whereas profits and knowledge 

would go to its suppliers (Denning, 2013). In complex supply chains like in the automotive 

industry, sourcing key interdependent components to different suppliers, can critically affect 

the quality of the final product (Agrawal, Muthulingam, & Rajapakshe, 2017). 

Data is power; the analysis of data obtained through internet-enabled supply chains can 

contribute to achieve higher levels of efficiency and quality at the time of supporting supply 

chain integration and innovation (MacCarthy, Blome, Olhager, Srai, & Zhao, 2016). IT has a 

great influence on SCM effectiveness, however, successful strategic IT systems are hard to 

implement in SCM as they span to internal and external operations including other partners; 

therefore, metrics are needed to measure performance (Gunasekaran et al., 2001). 

In environments where customer needs changes rapidly, a higher supply chain 

performance would have a direct positive effect on overall firm performance. But the success 

factors for IT-enabled supply chains do not entirely rely on the mother company, it is also 

imperative that the supplier base’s capabilities and infrastructure are compatible with the new 

technologies being implemented (Roh, Kunnathur, & Tarafdar, 2009).  

As supply chains become more complex, the importance of effective IT management 

systems that support a company’s supply chain strategy becomes more critical (Qrunfleh & 

Tarafdar, 2014). In today’s supply chains, data analytics and new technologies like blockchain, 

big data analysis, and IoT-based real-time monitoring systems are becoming the hotspot for 
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achieving optimization and higher performance; however their real long-term effectiveness is 

yet to be investigated (Miller, Ganster, & Griffis, 2018; C. G. Schmidt & Wagner, 2019). 

Digitally enabled supply chains have become a firm’s critical area where IT-enablement can 

directly improve performance in global operations. On the other hand, intangible resources 

such as managerial skills are key drivers of performance improvement in digitally enabled 

supply chains (Dong, Xu, & Zhu, 2009). 

Supply chains keep on evolving, these evolutions are triggered by different factors 

including product innovation (Gunasekaran & Ngai, 2005) and changes in the global economy 

(Casson, 2018). It is up to each company to decide how to cope with the new challenges and 

industry demands, nonetheless, companies have found in digital technologies a promising 

hope. 

 

1.2.2 Supply Chain integration 

Supply Chain integration has attracted the attention of both the industry and researchers in the 

last years. There is a constant increasing need for improving operational performance, risk and 

cost reduction and technology-based optimization of Supply Chain Operations. As defined by 

Flynn & Zhao (2010): “Supply Chain Integration can be defined as the degree to which a 

manufacturer strategically collaborates with its supply chain partners and manages intra- and 

inter- organizational processes to achieve effective and efficient flows of products and services, 

information, decision and transactions in order to maximize value to the customer”. 

Supply chain integration has proven to provide positive effects on performance 

improvement within the organization and along the whole chain. In initial studies, the 

integration had been focused on external integration which includes the interaction between 

the firm, suppliers and customers (Frohlich & Westbrook, 2001). Furthermore, internal 
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integration is a strong contributor of customer and supplier integration creating a positive effect 

on financial performance (Yu, Jacobs, Salisbury, & Enns, 2013).  

It is not a surprise that Supply Chain Integration has been studied during the last years 

as a means to know and understand its effects and possible benefits for diverse industries. 

Integration induces new challenges within the firms which involve major cultural changes in 

sensitive areas including trust, collaboration an partnerships (Braunscheidel & Suresh, 2009). 

In some big widely networked industries like the automotive, an assembling firm depends on 

hundreds of suppliers, strict customer requirements, tight timings and complex supply chains. 

Therefore due to the high interdependence of all supply chain actors and the complexity of 

production components and sub-assemblies, it’s impossible to survive without some kind of 

integration or deep collaboration as no member of the network have the knowledge or expertise 

to produce a complex product by itself (Lockström, Schadel, Harrison, Moser, & Malhotra, 

2010).  Close and intense collaboration is needed to overcome market’s and industry’s 

challenges. When dealing with a global network of suppliers, understanding its cultural norms 

and values will help to increase trust and build stronger and more successful relationships and 

improve the performance of the supply chain (Cannon, Doney, Mullen, & Petersen, 2010). 

Since the 1980’s, with the emergence of personal computers, there have been different 

paths by which Supply Chain Integration has been targeted. A common practice amongst 

different manufacturing industries have been EDI (Electronic Data Interchange) systems whose 

properties are to enable the electronic transfer of documents between two partners (e.g. 

purchase orders), however, there is a greater need to support the information flow with faster 

and more efficient technologies where process data can be shared in real-time. EDI, although 

efficient, is unsuitable as communication technology for the new challenges of data flow 

(Premkumar, Ramamurthy, & Saunders, 2005)(Premkumar et al., 2005).  
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It is hard to attain a successful supply chain by not having the support of IT as firms 

constantly move into global scenarios and multi-region environments (Gunasekaran & Ngai, 

2004). It has been proven that IT infrastructures enable firms to develop Supply Chain 

Integration capabilities and this integration derives into substantial and continuous 

improvement of company’s operational performance and increase of revenue (Patnayakuni & 

Seth, 2016). IT-enabled integration allows the transfer of data on a real-time basis which allows 

firms to effectively manage risks and make critical decisions on time. Operational costs can be 

reduced by improving efficiency, enabling real-time communication, and avoiding delays, 

planning failures and errors (Tridas Mukhopadhyay & Kekre, 2002). 

Studies suggest that IT systems influence the effectiveness and success of an integrated 

supply chain (Gunasekaran & Ngai, 2004; Lockström et al., 2010), there is also evidence about 

the benefits of Supply Chain Integration (Droge, Jayaram, & Vickery, 2004; Yu et al., 2013), 

however, previous studies have been based on older IT platforms which still require constant 

human input such as ERP and EDI (Gunasekaran & Ngai, 2004).  

Although it has been found that this integration, supported by IT enablers, positively 

contributes to operational excellence, revenue growth and overall performance  could be further 

extended by sharing product ideas, trainings and technical knowledge through internet-bases 

systems (Frohlich & Westbrook, 2001; Patnayakuni & Seth, 2016); Industry 4.0, artificial 

intelligence, cognitive technologies, blockchain and overall IoT systems are providing new 

business models and complex settings under which Supply Chain Integration is taking place. 

These digital innovations are challenging the way we used to understand Supply Chains and 

are, in parallel, bringing new variables, environments and effects that were not regarded before. 
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1.2.3 Industry 4.0 

Industry 4.0 or I4.0, the so-called 4th Industrial Revolution, aims to fuse the production’s 

physical world with the virtual world of internet and information technology. The introduction 

of Industry 4.0 in the supply chain will open the doors to develop new business models by 

meeting new business needs; it will substantially increase the exchange of data  at intra- and 

intercompany environments. Organization will have to be reconfigured to meet the new digital 

requirements; capabilities, processes and tools will change with the use of greater amounts of 

data (Geissbauer, Weissbarth, & Wetzstein, 2016). 

The term Industry 4.0 was coined to describe the 4th revolution in manufacturing 

industry considering the use of steam-powered machinery as the first revolution, the second 

comprised electricity-powered serial production and assembly lines, and  the third integrated 

computers and automation to production systems.2 Industry 4.0 creates digitally enabled 

productive systems through sensors, data analysis, machine learning, predictive analysis and 

the digital networking of physical machines and production lines. The collected data can be 

further analyzed and shared with internal departments and external partners with the purpose 

of optimizing operations. 

In the digitalization era, as extensive data exchange occurs among members of the 

supply chain, intercompany data protection and confidentiality becomes a critical aspect to 

consider. Communication among companies is a two-way road which must be tailored to suit 

each situation. Previous research has found that successful relationships are based on factors 

including: “a high level of mutual trust, early supplier involvement, extensive cooperation and 

a high level of information exchange “(Bensaou, 1999). However, it has also been found that 

 
2 What’s Industry 4.0?, Bernard Marr, Forbes, September 2018, 

https://www.forbes.com/sites/bernardmarr/2018/09/02/what-is-Industry-4-0-heres-a-super-easy-

explanation-for-anyone/?sh=7c3617729788 



11 

trust can require reorientation and recalibration in order to remain in an optimal level (Stevens, 

MacDuffie, & Helper, 2015).   

Industry 4.0 is laying a foundation stone for new unexpected developments in diverse 

business areas. This is causing a generalized drive at top management levels to move towards 

implementing digitalization and IoT initiatives as fast as possible. Moreover companies are 

under great pressure as the first movers are expected to reap significant benefits from their 

more advanced digital capabilities (Reinhard, Jesper, & Stefan, 2016). However, as the real 

benefits of these initiatives and effects within organizations are largely unknown, this 

represents a research gap that needs to be addressed.   

One of the main business areas of concern in this change is Supply Chain. Over the last 

two decades, it has been widely discussed how supply chain optimization and supplier 

integration bring substantial benefits to the companies involved specially in performance 

(Frohlich & Westbrook, 2001) . However, after some time, this integration can reach a level of 

stagnation where no more benefits are tangible. In the last decades, Supply Chain integration 

has been attained by means of IT platforms such as ERP and EDI, however, supply chains are 

continuously evolving into more complex systems and so is the availability of IT solutions 

becoming increasingly wide and more technologically advanced (Qrunfleh & Tarafdar, 2014). 

Whether digitalization can contribute to supply chain integration, is also an effect that needs to 

be studied. 

 

1.2.4 IoT and Digitalization in the Supply Chain 

The introduction of more technology enabled products is likewise pushing the development of 

new operation technologies which, in turn, are impacting entire production systems including 

Supply Chains. Operations management is turning towards IoT to find ways for becoming more 
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agile, efficient, and risk-reduced by means of IoT applications. Internet of things (IoT) is a 

newly adopted term in industry and business which refers to machines and electronic devices 

enabled by sensor technology connecting them through the internet for real-time data transfer.  

Tools such as ERP, MRPII and JIT are not sufficient for digitizing supply chains as 

they do not provide real-time communication with production lines and machines. A whole re-

arrangement of internal and external operations is required by means of a holistic Information 

System integrating IT resources, infrastructure, data, and human capabilities (E. A. 

Williamson, Harrison, & Jordan, 2004). However, no single integration technology can address 

all challenges, therefore multiple technologies have to be used according to different 

requirements, constraints and information systems infrastructures (Themistocleous, Irani, & 

Love, 2004). 

Along the last 10 years these ideas have evolved into today’s Supply Chain 

Digitalization, a holistic internet-based environment under which all Supply Chain systems, 

functions and players are fully connected and whose generated data is analyzed in real-time to 

enable quick decision-making, support risk mitigation and provide immediate reaction to 

disruptions, and contingencies that could endanger customer value creation. However, there is 

scarce availability of data based on empirical research  regarding the advantages that 

digitalization has for Supply Chain Risk Management  (Schlüter, 2017). 

The Internet can provide real-time access to analyze big volumes of data which could 

possibly help to build stronger strategic partnerships and make better decisions. Recent 

research has recognized the importance of IT alignment amongst partners of the supply chain 

as a factor for firm’s value creation. “Strategic importance of supply chain partners is a 

significant motivational force to drive for creating IT alignment, inter-firm integration and 
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strategic collaboration amongst them which sets the ground for customer value creation” (Kim, 

Cavusgil, & Cavusgil, 2013). 

Digitalization by means of IT Tools, IoT and Artificial Intelligence platforms is regarded 

as a possible future of Supply Chains, moreover new challenges will arise; its benefits are until 

now hypothetical, uncertain, and unknown. Just like IT is essential  to enable Information 

Management in Supply Chains and contributes to alleviate supply chain issues, it may also 

become a new source of vulnerability and instability (Pereira, 2009). As the amount of 

information shared increases, selecting the right information for making decisions becomes a 

challenge; on the other hand, a leak of confidential strategic information and an IT system 

failure are critical risks to consider (Pereira, 2009). Although well planned IT integration into 

SCM systems will bring improved performance (Gunasekaran & Ngai, 2004), as supply chains 

intensify their complexity, IT applications will become more sophisticated and a fit must exist 

between firm’s and supplier’s IT capabilities and sophistication (Qrunfleh & Tarafdar, 2014).  

 

1.3 Dissertation outline 

1.3.1 Preface 

The dissertation is organized in three articles that look at the digitalization and automation 

aspects of Operations Management from different perspectives and are analyzed through 

empirical work in contrasting settings by using diverse theoretical backgrounds. The main 

objective behind developing three articles was to study the digitalization phenomena from three 

contrasting but complementary angles. Firstly, an external perspective looking at how large 

companies can contribute to the digitalization of its suppliers and external partners. Secondly, 

an internal perspective describing how these large companies digitalize their internal 

operations. Lastly, the attention turns towards a business model perspective analyzing the 



14 

exploitation and commercialization of digital technologies developed by the large company. 

Thereby  Chapter 2 depicts the implementation of IoT technologies into a supplier’s production 

plants by means of tools developed by its customer; the authors study this phenomenon through 

the Supplier Integration and Technology Acceptance lenses. 

While Chapter 2 looks at the digitalization of supply chains from a company’s external 

perspective, Chapter 3 explores the implementation of digitalization and automation initiatives 

in business operations within and across company´s internal organizations. The three chapters 

are empirical articles based on data collected through extensive interviews, company reports 

and working documents including company presentations. 

In contrast to Chapters 2 and 3, Chapter 4 recounts an IoT product development story 

between a Supply Chain Management department and a start-up innovation center through a 

single case study aimed to provide valuable insights for practitioners and researchers about the 

actual hurdles and experiences of developing a new IoT-enabled solution for the external 

market.  
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Use Case 

Chapter 2 Chapter 3 Chapter 4 

Study design 

Type of case study 

Data source 

Research question 

Literature background  

Inductive case study Multiple case study Single case study 

Supplier integration 
and technology 

acceptance 
Absorptive capacity 

Innovation, Supply 
Chain Management, 

and product 
development 

> 35 hours of 
interviews with 

customer and supplier 
employees located in 4 

countries, notes, 
company documents.  

> 30 hours of 
interviews with 

customer and supplier 
employees located in 9 

countries, notes, 
company documents.  

Empirical Empirical Empirical 

How to implement 
IoT-enabled tools at 
the buyer-supplier 

interface? 

How are RPA solutions 
being adopted and 

implemented in large 
multinational companies? 

 How to develop a 
marketable IoT solution 

based on an internal 
supply chain process 

innovation? 

 

> 15 hours of interviews 
with the customer and 

supplier employees 
located in 2 countries, 
company documents.  

Chapter 4 

IoT / I4.0 solutions for 

external market 

ERP 

Intercompany 

supplier monitoring 

Chapter 2 Chapter 3 

Intracompany 

digitalization 

Table 1.1 Summary of research articles 

Figure 1.1 Research focus diagram 
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1.3.2 Abstracts 

The corresponding abstract of each chapter is included in the following paragraphs: 

Chapter 2 abstract  

Supply chain performance crucially depends on information exchange, which is supported by 

IT tools as well as embedding of buyers and suppliers. IT tools formalize part of the interaction 

between buyers and suppliers, but boundary spanners such as key account holders, machine 

operators, and IT specialists continue to occupy a role as gatekeeper for IT-based information 

exchange. Recent IoT-enabled tools, however, do not require human control, implying that 

buyers and suppliers will have to deal with unprecedented visibility into their operations.  

 

Considering this absence of human control, we ask the question: How to implement 

IoT-enabled tools at the buyer-supplier interface? Especially, how will suppliers be convinced 

to accept and properly use IoT-enabled tools? We conducted a case study of supplier machine 

sensorization by Bosch at one of its metal stamped parts suppliers in Mexico, and found that 

the intentions of Bosch to help this supplier improve, dictated how the relation progressed, 

despite the hugely deviating metrics that the sensor recorded and which may have led the 

supplier to be to deselected. We shed light on this finding by combining insights from the 

Technology Management literature and the theory of Embeddedness. Although the wide 

implementation of this IoT solution eventually failed partly due to employee reluctance at both 

companies, the project served as a basis for new solutions in other regions. 

 

Chapter 3 abstract 

Robotic Process Automation (RPA) materializes the possibility of humans and robots working 

together in the same office. RPA is a technology offering professionals with no-IT background 
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the opportunity to program a robot that emulates the actions of humans when interacting with 

IT systems to execute tasks as part of a business process.  RPA has been becoming a trend 

among new and long-established companies including IBM, GM, Bosch, and Siemens. 

However, there are many questions regarding the reality behind RPA solutions, where 

its effects for the company-internal organization remain widely unexplored. Based on a 

multiple case study spanning Bosch supply chain and IT development offices located in 10 

countries across 4 continents, this research explores an actual RPA adoption process which was 

not successful at a multinational firm and aims to provide insights into its intrinsic challenges. 

It subsequently discusses how the company’s internal organization, rules and games of power 

can make technology implementations fail. This empirical study contributes by proposing a 

framework based on absorptive capacity theory, to explain and support the implementations of 

digital technologies in operational business processes. 

 

Chapter 4 abstract 

This single case study explores the process of developing a new IoT solution aimed to make 

supply chain operations more efficient and mitigate the risks for disruptions. Initially, this 

solution was developed to monitor the production lines of Bosch automotive sub-suppliers, 

however, it was then turned around as a new value proposition targeting a broader industrial 

market. In the early spring of 2017, the Bosch automotive sales department in North America 

was facing monetary compensation charges by one of its most important customers, a car 

manufacturer in the USA, due to unmet product deliveries. This was not a minor isolated 

incident which could be justified as a natural fluctuation of production volumes but a long-

standing problem with probably serious implications to the company´s relationship with its 

customers and possibilities for future sales opportunities. It was found that a lack of monitoring 
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of supplier production indicators increased the probability of having unexpected supply chain 

disruptions. This case explains why the development if this IoT solution was not successful. 

 

Chapter 5 

In this chapter I integrate and review the findings of the above described articles, I also provide 

my comments on research limitations and insights into future research opportunities. 

 

1.4 Practical relevance 

This dissertation provides new insights into technology management at operations practice; it 

is particularly relevant for supply chain management at large companies. At the time of 

conducting this research, the use of IoT Technologies and Industry 4.0 was being used for the 

first time by large incumbent companies worldwide, it was the perfect time to witness how 

these technologies were gaining traction and were being implemented in real-life industrial and 

corporate settings. Having followed the implementation of digital technologies during 4 years 

from the moment they were conceived as just an idea of a company’s regional top management 

until they became a physical reality, provided me with a complete view of the digitalization 

phenomena. 

Chapter 3 describes how a worldwide implementation of digitalization and automation 

technologies like Robotic Process Automation (RPA) can go in the wrong direction if the 

organization is not properly prepared for it; forcing a new technology onto an organization with 

not sufficient technical background can create difficulties. Chapter 4 reviews the process of a 

new IoT product development to aid supply chain management activities at a large corporation. 

It integrates the research findings into a Single Case Study to facilitate the understanding, 

reflection, analysis and learning from a real experience of a large transnational company. 
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The frameworks developed through the research articles included in the following 

chapters are the result of an intensive analysis of data, they can serve to understand why the 

implementation of digital technologies can fail and which factors are to be considered when 

aiming for a successful inter- and intracompany implementation of digital technologies. 

 

1.5 Declaration of contributions 

Chapter 2 

The research work and resultant article included in this chapter were developed by the author 

of this dissertation in tandem with Dr. Merieke Stevens and Dr. Juan Pablo Madiedo. Most 

interviews, the research question and the majority of the literature research were performed 

independently by the author of this dissertation. Dr. Stevens developed the theoretical framing, 

participated in some interviews conducted in Mexico City and Guadalajara in the spring of 

2018 and led the data analysis and framework construction process. Dr. Madiedo provided 

specific support by further complementing the theoretical background for subsequent versions 

of this article during two R&R processes for the Journal of Operations Management. 

 

Chapter 3 

The research work and article included in this chapter were independently developed in full by 

the author of this dissertation. After completing the final draft version, feedback was provided 

by Prof.dr. Jan van den Ende and by Dr. Merieke Stevens. A revised version is under review 

for journal submission. 
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Chapter 4 

The case study and data analysis included in this chapter were independently worked in full by 

the author of this dissertation, whereas the majority of the interview data used in this chapter 

comes from the work done in Chapter 2 with the support of the coauthors of Chapter 2. After 

completing the final draft version, feedback was provided by Prof.dr. Jan van den Ende and by 

Dr. Merieke Stevens. A revised version will be used as  material for Supply Chain Management 

and Product Development courses in master’s degree programs at the Rotterdam School of  

Management. 

 

Chapter 5 

This chapter was written independently by the author of this dissertation. 

 

1.6 Declaration of funding 

The research work used for this dissertation was partly funded by the following organizations 

by a total amount of less than 30% of the research costs: 

 

• Rotterdam School of Management – Technology and Operations Department 

• Consejo Mexiquense de Ciencia y Tecnología (COMECYT) 
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5 Conclusions 

How do large companies implement new technologies? How do intra-company organizations 

absorb digital innovations? What role do management, employees, processes, and 

infrastructure play in the success of developing and implementing digital technologies to make 

operations more efficient? This dissertation aimed to explore the phenomena of digital 

transformation in operations management, especially in Supply Chain Management. 

The so called “Digital Transformation” is driving more companies to invest in new 

technologies to pick up the pace with competitors and cope with the new demands of the 

market. For some industries like the automotive at which environmental policies, social 

changes, economic crises, technological advancements, and market trends put a great pressure 

on its products and operations critical decisions are being made. At the same time that we are 

witnessing unexpected changes at some large traditional companies like Volkswagen, whose 

products are transitioning from combustion vehicles to electric, supply chains are being 

affected worldwide45. To survive, some suppliers are reacting by modifying their products to 

fit new product requirements from current customers or by exploring other markets and 

applications whereas others are reducing the size of their workforce, selling production their 

plants, or finding new partnerships. 

Although some of the above-mentioned external factors are usually uncontrollable from 

a company’s perspective companies must react by making internal operations more efficient 

and cost-effective. This is the part of the game where IoT and I4.0 technologies play a relevant 

role. Through the research articles presented in this dissertation, and based on a company’s 

real-life experiences, I intended to understand the digital transformation phenomena to 

subsequently shed light on the factors and decisions that influence its failure. I consider that 

most of the times it is easier to find stories of success of large corporations ,and get dazzled by 
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its results and achieved numbers; it is however, overwhelmingly compelling, to dig into what 

went wrong at unsuccessful ventures that are not usually talked about.  

By revisiting the findings and conclusions of the research studies explored throughout this 

dissertation, this chapter will summarize the main findings as well as discuss research 

limitations and flag directions for future research opportunities. The main objective of this 

dissertation was to shed light on the following specific research questions: 

  

• Chapter 2: How to implement IoT-enabled tools at the buyer-supplier interface? 

• Chapter 3: How are RPA solutions being adopted and implemented in large 

multinational corporations? 

• Chapter 4: How to develop a marketable IoT solution based on an internal supply chain 

process innovation? 

 

The importance of supplier integration for successful supply chain management is well 

established in the literature (Frohlich & Westbrook, 2001; Petersen, Handfield, & Ragatz, 

2005). Particularly in the automotive industry, the integral nature of products as well as long 

lead-times demand close coordination between buyers and supplier (Dyer, 1996b; Fujimoto, 

1999).  

Recent studies have continued to confirm that IT technologies and inter-organizational 

information systems positively influence supply chain integration and consequently, 

operational performance (Afshan & Motwani, 2020; Amoako-Gyampah, Boakye, Famiyeh, & 

Adaku, 2020; He, Sun, Ni, & Ng, 2017; Radhakrishnan, Davis, Sridharan, Moore, & David, 

2018). It has also been found that supplier integration increases the speed of new product 

introduction (dos Santos Bento, Schuldt, & Castro de Carvalho, 2020) and that its relation to 
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operational performance is moderated by product complexity (He et al., 2017) and, more 

importantly,  by the attitude of managers and the company’s collaborative organizational 

culture (Y. S. Yang, Kull, Nahm, & Li, 2017). Those findings resonate with how this 

integration has positive effects on the performance of complex supply chains, like those at 

OEMs, where the successful production of a new product is dependent on effective supplier 

integration and company-wide collaboration (Wlazlak, Säfsten, & Hilletofth, 2019). 

The diffusion of digital tools has the potential to radically change buyer-supplier relations 

by reducing the complexity of coordination and advancing supply chain integration 

(Balakrishnan & Geunes, 2004; Boyer & Hult, 2005; Fawcett et al., 2011). Supply chain 

integration has lately been found to be positively influenced by the assimilation of innovative 

and inter-organizational capabilities of digital technologies such as cloud computing (Manuel 

Maqueira, Moyano-Fuentes, & Bruque, 2019), blockchain (Büyüközkan, Tüfekçi, & Uztürk, 

2021), and Industry 4.0 in general (Garay-Rondero, Martinez-Flores, Smith, Caballero 

Morales, & Aldrette-Malacara, 2020). 

By sharing rich information in real-time, regarding for example production line status and 

inventory levels (Ke et al., 2009; Zhou & Benton, 2007), digital tools enable buyers and 

suppliers to jointly develop and apply technical knowledge to their processes and products 

(Malhotra et al., 2005; Salomon & Martin, 2008). Ultimately, this supports supply chain partner 

interoperability (Liu et al., 2010) and the development of competitive advantages (Ke et al., 

2009; Saeed et al., 2005). 

The work presented in this dissertation has contributed to fill a gap in the supply chain 

integration literature concerning the intra- and inter-organizational effects of implementing 

digital technologies in supply chains at large Tier 1 corporations. Although some recent work 

has studied the potential use of new digital technologies in operations management, they have 
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largely addressed only OEM companies and none of them have used empirical data nor have 

studied their inter-and intra-company effects. This dissertation has been developed by using 

empirical data from a Tier 1 company, its relationship with highly demanding Tier 2 sub-

suppliers, and its IoT product development efforts for external customers; this particularity 

represents a more complex and challenging endeavor for supply chain integration which has 

been covered throughout my dissertation work. 

 

5.1 Findings and contributions 

Digital transformation has brought new opportunities but also big challenges to companies 

implementing it; specially to internal operations and supply chain management. The purpose 

of this dissertation was to understand this phenomena within supply chain operations at large 

transnational corporations. Overall, findings of this dissertation revealed the many hurdles of 

a supply chain division of a transnational company with worldwide diverse internal 

organizations, divisions, and managers in its efforts of embracing digitalization technologies. 

Considering the literature background of this work, supply chain integration is regarded 

as a key factor for reaching higher levels of overall operational efficiency and performance. In 

the last century, as a result of constant progress in IT systems, supply chain management has 

increasingly embraced the used of IT-enabled interfaces like MRP, MRP II and ERP. ERP 

implementation significantly assisted and escalated the integration of supply chains, customers 

and buyers. 

The theory of embeddedness helps to understand the needs and depths of supply chain 

integrations and thereby realize the motivations behind trying to use IoT systems in supply 

chains. IoT has the potential to take integrations to unprecedented levels, there are however, 

constraints which limit how effectively can these technologies be adopted. By making use of 
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Technology Acceptance and Technology Readiness, findings suggest that the adoption of IoT 

technologies by a supplier are affected as a consequence of several internal and environmental 

factors: intellectual property, data privacy, lack of IT infrastructure and knowledge, systems’ 

compatibility, and perceived benefits among other factors. 

Considering the dimensions of Absorptive Capacity theory, we can improve our 

understanding of the challenges and effects that implementing technologies like RPA has over 

organizations. I analyzed the implementation of RPA technologies within a supply chain 

organization dealing with repetitive non-value added tasks such as issuing purchase orders, 

creating contracts with suppliers, exchanging information for sourcing decision processes, etc. 

Absorptive capacity theory provides an appropriate framework to study different stages of a 

new technology’s implementation through the dimensions: acquisition, assimilation, 

transformation and exploitation.  Findings suggest that although personnel’s technical 

background and companies’ IT infrastructure play an important role in the effective 

assimilation of new technology, it is however, a deficiency of the internal organization 

(management leadership, management strategy and the organizational environment) the main 

obstacle in the technology absorption process. 

Results also show that the development of an IoT-enabled solution for a company’s 

external supply chain partners (suppliers) is a very complex endeavor that requires the 

participation of competent and experienced cross-functional teams as well as the continuous 

support of top level sponsors. As data transparency, accuracy and availability are key factors 

for achieving an integrated supply chain, a high degree of supply chain integration can certainly 

be achieved through digital technologies. Nonetheless, an unsuitable product development 

process can make those efforts fail.  
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A selection of important findings are summarized in the Figure 5.1 below; they are 

intended to provide a general view of each chapter’s results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1 Synopsis of research questions and main findings 

 

5.2 Main findings – Chapter 2 

Chapter 2 discusses the implementation of IoT-enabled tools at the buyer-supplier interface 

and looks at the implications of process visibility and non-human controlled intercompany data 

exchange in the relationship between customers and suppliers. By means of an inductive case 

study we look at the implementation of an IoT monitoring tool at the production plant of an 

automotive Tier 2 supplier of Bosch Mexico. We address the question: How to implement IoT-

enabled tools at the buyer-supplier interface? 

How to implement IoT-enabled 
tools at the buyer-supplier 

interface? 

How are RPA solutions being 
adopted and implemented in large 

multinational companies? 

How to develop a marketable IoT 
solution based on an internal 

supply chain process innovation? 

-Long relationships, business growth ambitions 

and perception of shared benefits are key for 

accepting the solution. 

-Realized necessity for change based on external 

factors (economy, technology, crises, and trends. 

-Data privacy management is a big concern. 

-Supplier technology readiness is a key factor. 

-No clear top management strategy and frequent 

change of directions affects internal acquisition. 

-Low intra-organization technological readiness 

hinders technology democratization. 

-The absence of an standardized development 

process and cooperation spoils assimilation. 

-Companies’ reorganizations can kill innovation. 

 

-A combination of functional experts, technical 

experts, and project managers is key for success. 

-A robust development process must be followed 

-Without appropriate dedicated resources and 

sponsors, the product is doomed to fail. 

-A dedicated organization must be established. 

-Customers & competitors must first be studied. 
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After analyzing the data which we collected in 2018 and 2020 we found that the 

implementation of IoT- enabled solutions helped the supplier to improve its current situation 

with Bosch and further supported supplier’s continuous improvement activities. The use of 

these tools will not replace human workers but will instead enable them to take on more active 

roles in the supervision, adjustment, and improvement of production processes at the same time 

of giving useful real-time data to buyers and logistic planers to make quicker informed 

decisions. 

We looked at the IoT implementation phenomena in the supply chain by reflecting on 

literature about embeddedness, technology readiness and technology acceptance. Although this 

project was cancelled by Bosch before being formally implemented at the broader supplier 

base, the pilot phase gave us sufficient data and insights about its effects on the intercompany 

relationship. The Tier 2 supplier did not easily welcome the project but both companies reached 

an agreement based on different reasons; Bosch (Tier 1) wanted to have more visibility over 

its supply chain and the Tier 2 supplier needed to improve its relationship with Bosch to secure 

opportunities for future business. 

 

5.2.1 Implications for practice – Chapter 2 

Supply chains in the automotive industry are highly complex, time-critical and demanding; for 

Tier 1 automotive suppliers like Bosch, any disruption in the supply chain could cost millions 

of dollars in losses and penalties. We found that the use of IoT-enabled solutions could help 

alleviate and prevent those problems. By diffusing the use of digital technologies in the supply 

chain, Tier 2 suppliers can have enough visibility on their production processes to generate 

improvements and increase efficiency with the use of measurable real-time data. 
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5.2.2 Limitations and future research – Chapter 2 

This research study was limited to the buyer-supplier relationship between one Tier 1 and one 

Tier 2 suppliers; it entails opportunities to verify its external validity. As discussed in the study, 

there was reluctance from both parties to initially participate in the project for diverse reasons; 

therefore technology acceptance allows for further exploration in future studies. Future 

research should also look at how relational embedding and IoT solutions interact with each 

other, and also investigate whether trust and sensors are complements or substitutes. 

As our study took place in the automotive industry with its intrinsic characteristics, it is 

important to verify its application in other industries whose supply chain conditions, supplier 

base, and customer requirements might differ. The use of digital technologies in supply chains 

worldwide will bring future opportunities for research in the technology and operations 

management area.  

 

5.3 Main findings – Chapter 3 

Chapter 3 analyses the implementation of RPA technologies in the workplace in a company’s 

effort to make its operations more efficient. I look at this implementation process through the 

lens of the absorptive capacity theory. I drew on my own experiences as senior manager in the 

previous implementations of new policies, processes, and IT-systems in operations 

departments of a large corporation. The intention of this study is to address the research 

questions: How are RPA solutions being adopted and implemented in large multinational 

corporations? And what are the main challenges of adopting RPA technologies in large 

multinational corporations? 

Reflecting on the data analyzed, I found that it is not the technical infrastructure itself 

the main obstacle for technology absorption. It is, however, a combination of deficiencies in 
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the decisions of the top management about its internal organizations the main source of failure. 

Thus, my main findings are that successful implementations of technology should consider a 

balance of infrastructure, people, and processes. Poor or limited IT-related infrastructure and a 

significant quantity of internal processes can seriously hinder how effective the absorption of 

RPA technology can be. Most importantly, a not appropriate strategy towards people and 

organization management can doom the venture to fail. 

The main contribution of this study is the RPA absorptive capacity cycle which 

integrates factors that constitute strong components for success for each AC dimension as a 

contrast to the failing factors detected at each phase of the process. I further contribute to the 

AC model by adding a new dimension called “dissolution” which aims to shed light on how to 

rearrange the technology absorption process to increase the probabilities for a successful 

technology implementation. 

 

5.3.1 Implications for practice – Chapter 3 

At the time of this research, many companies are venturing into initiatives to target digital 

transformation within their organizations. This real-life multiple case study provides useful 

insights on how can technology related adoptions have better results and avoid failure. I agree 

with (Peeters et al., 2014) that it is not the hierarchical power of the management to impose 

initiatives a factor for success in the adoption of new practices but the ability to create an 

appropriate organizational environment. 

Companies should avoid getting carried away by the urgency of implementing new 

tools with the only purpose of being at the leading edge of technology against its competitors, 

or investing in new technologies which promise great benefits but have not been thoroughly 

tested so far. Companies, should instead, exert caution when approaching new technologies 
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and determine if it is a good fit for its current internal infrastructure, governance, policies and 

processes. Utmost importance must be given to develop a robust strategy targeting a company-

wide technology implementation from the perspective of employees and diverse internal 

organizations. 

 

5.3.2 Limitations and future research – Chapter 3 

This study analyzed the absorption of RPA in one automotive Tier 2 company; although it 

covered many internal organizations, regions and countries, the research only included one 

large company which raises questions about its external validity. Therefore, it would be 

important to replicate this study in another industry with characteristics and challenges 

different from the automotive environment. 

The analysis does not cover all the factors that I found during my study; my intention 

was to cover the most important factors but not to exhaust them. RPA implementation and its 

absorption by organizations offer more streams for research including open innovation, project 

management and technology scalability. 

 

5.4 Main findings – Chapter 4 

Chapter 4 explores the development and introduction of a new IoT product which was initially 

conceived as a solution for a Tier 1 company’s internal supply chain problems. As a result of 

the great initial cross-company interest in the pilot solution; the development team changed its 

market focus from internal to external. This change brought a new set of challenges and 

requirements which in the end contributed to the project’s failure and subsequent abandonment. 

This research evolved into a single case study which aims to provide researchers and 

practitioners with insights into the development of IoT technologies for supply chain 
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applications. This case reflects on the decisions made by the management and cross-functional 

development team at Bosch Supply Chain in Mexico and USA.  

The main question that this single case addresses is: How to develop a marketable IoT 

solution based on an internal supply chain process innovation? This study was developed with 

data obtained through extensive interviews and company’s internal communications shared by 

the case participants. Over the course of this study I found that an IoT project with good 

potential can fail if its development process does not follow a clear strategy. This project 

development process faced numerous changes and transitions that contributed to an 

unsuccessful result. Thus, my main findings suggest that an absence of continuous top 

management sponsorship, the unbalanced involvement of both technical and functional 

experts, and insufficient experience in innovation management can negatively affect the 

development process of an IoT solution. 

My main contribution is a set a of steps which, by means of a reflective learning process, 

can guide researchers and practitioners in the process of successfully developing innovative 

digital solutions. 

 

5.4.1 Implications for practice – Chapter 4 

The digital transformation era has captured the interest of intracompany non-engineering 

departments to adopt or develop specific digital solutions that could help to make operations 

more efficient and alleviate the workload for employees. It is, however, not an easy venture to 

follow; a lack of a proper development strategy entails a great risk for failure. This study 

provides insights on which factors should be considered in endeavors of this kind to increase 

the probabilities of project success. 
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5.4.2 Limitations and future research – Chapter 4 

This case study captured the hurdles of a large incumbent transnational firm when trying to 

develop a very specific IoT-enabled solution for its recurrent needs. The conditions and realties 

inside other corporations and diverse industries could show a different picture; the replication 

of this case should be verified in other settings.  

Additionally, this case was focused only on a product development perspective, 

consequently, future researchers can find equally beneficial research outcomes by 

concentrating on other angles including costs, intercompany relationships, product marketing, 

and new business development. 

 

5.5 Concluding remarks 

The research work discussed in this dissertation was motivated by my more than 15 years of 

industrial and corporate experience in the technology and operations management fields. The 

hurdles that I have faced in the course of my career, spanning from being a graduate intern up 

to a regional head of department, were the factors that constantly inspired me to take a deeper 

look into the influence that companies’ internal organizations exert on causing their own 

operational failures. My inner curiosity attracted me to look at the internal factors that make 

company’s endeavors fail to subsequently provide my contributions by shedding light on how 

to overcome the constant hurdles of everyday business life. 

I sincerely hope this work can help researchers and practitioners to bring value into 

organizations and pave their way towards achieving more efficient operations with the support 

of new technologies. 

 



144 

REFERENCES 

Afshan, N., & Motwani, J. (2020). An investigation of antecedents and consequences of 

supplier integration: a study in Indian context. Measuring Business Excellence, 25(2), 

138–151. https://doi.org/10.1108/MBE-08-2019-0083 

 

Agrawal, A., Muthulingam, S., & Rajapakshe, T. (2017). How Sourcing of Interdependent 

Components Affects Quality in Automotive Supply Chains. Production and Operations 

Management, 26(8), 1512–1533. https://doi.org/10.1111/poms.12700 

 

Aliasghar, O., Rose, E. L., & Chetty, S. (2019). Where to search for process innovations? The 

mediating role of absorptive capacity and its impact on process innovation. Industrial 

Marketing Management, 82(January 2018), 199–212. 

https://doi.org/10.1016/j.indmarman.2019.01.014 

 

Amoako-Gyampah, K., Boakye, K. G., Famiyeh, S., & Adaku, E. (2020). Supplier 

integration, operational capability and firm performance: an investigation in an 

emerging economy environment. Production Planning and Control, 31(13), 1128–1148. 

https://doi.org/10.1080/09537287.2019.1700570 

 

Anderson, E., & Jap, S. D. (2005). The dark side of close relationships. Sloan Management 

Review, 46(3), 75–82. 

 

Aron, R., Dutta, S., Janakiraman, R., & Pathak, P. A. (2011). Medical Errors : Evidence from 

Field Research. Information Systems Research, 22(3), 429–446. 

 

Aspinall, K. (2005). What is too much of a good thing? Innovation v.s. Complexity. Harvard 

Business Review2, 62–71. 

 

Autry, C. W., Grawe, S. J., Daugherty, P. J., & Richey, R. G. (2010). The effects of 

technological turbulence and breadth on supply chain technology acceptance and 

adoption. Journal of Operations Management, 28(6), 522–536. 

https://doi.org/10.1016/j.jom.2010.03.001 

 

Autry, C. W., Griffis, S. E., Goldsby, T. J., & Bobbitt, L. M. (2005). Warehouse management 

systems: Resource commitment, capabilities, and organizational performance. Journal 

of Business Logistics, 26(2), 165–183. https://doi.org/10.1002/j.2158-

1592.2005.tb00210.x 

 

Balakrishnan, A., & Geunes, J. (2004). Collaboration and Coordination in Supply Chain 

Management and E-Commerce. Production and Operations Management, 13(1), 1–2. 

https://doi.org/10.1111/j.1937-5956.2004.tb00140.x 

 

Barki, H., & Pinsonneault, A. (2005). A Model of Organizational Integration, Implementation 

Effort, and Performance. Organization Science, 16(2), 165–179. 

https://doi.org/10.1287/orsc.1050.0118 

 

Barratt, M., Choi, T. Y., & Li, M. (2011). Qualitative case studies in operations management: 

Trends, research outcomes, and future research implications. Journal of Operations 

Management, 29(4), 329–342. https://doi.org/10.1016/j.jom.2010.06.002 



145 

 

Bellamy, M. A., Ghosh, S., & Hora, M. (2014). The influence of supply network structure on 

firm innovation. Journal of Operations Management, 32(6), 357–373. 

https://doi.org/10.1016/j.jom.2014.06.004 

 

Bensaou, M. (1999). Portfolios of Buyer-Supplier Relationships. Sloan Management Review, 

40(4), 45–44. https://doi.org/10.1017/CBO9781107415324.004 

 

Bjorvatn, T., & Wald, A. (2018). Project complexity and team-level absorptive capacity as 

drivers of project management performance. International Journal of Project 

Management, 36(6), 876–888. https://doi.org/10.1016/j.ijproman.2018.05.003 

 

Boyer, K. K., & Hult, G. T. M. (2005). Extending the supply chain: Integrating operations 

and marketing in the online grocery industry. Journal of Operations Management, 23(6), 

642–661. https://doi.org/10.1016/j.jom.2005.01.003 

 

Brandon-Jones, A., & Kauppi, K. (2018). Examining the antecedents of the technology 

acceptance model within e-procurement. International Journal of Operations and 

Production Management, 38(1), 22–42. https://doi.org/10.1108/IJOPM-06-2015-0346 

 

Braunscheidel, M. J., & Suresh, N. C. (2009). The organizational antecedents of a firm’s 

supply chain agility for risk mitigation and response. Journal of Operations 

Management, 27(2), 119–140. https://doi.org/10.1016/j.jom.2008.09.006 

 

Büyüközkan, G., Tüfekçi, G., & Uztürk, D. (2021). Evaluating Blockchain requirements for 

effective digital supply chain management. International Journal of Production 

Economics, 242(September), 108309. https://doi.org/10.1016/j.ijpe.2021.108309 

 

Cachon, G. P., & Fisher, M. (2000). Supply Chain Inventory Management and the Value of 

Shared Information. Management Science, 46(8), 1032–1048. 

https://doi.org/10.1287/mnsc.46.8.1032.12029 

 

Cannon, J. P., Doney, P. M., Mullen, M. R., & Petersen, K. J. (2010). Building long-term 

orientation in buyer-supplier relationships: The moderating role of culture. Journal of 

Operations Management, 28(6), 506–521. https://doi.org/10.1016/j.jom.2010.02.002 

 

Capgemini. (2020). Technovision 2020: Addressing technology-business transformation in 

the COVID-era. Retrieved from www.capgemini.com 

 

Carey, S., Lawson, B., & Krause, D. R. (2011). Social capital configuration, legal bonds and 

performance in buyer-supplier relationships. Journal of Operations Management, 29(4), 

277–288. https://doi.org/10.1016/j.jom.2010.08.003 

 

Casson, M. (2018). Economic analysis of international supply chains: An internalization 

perspective. The Multinational Enterprise: Theory and History, 49(2), 139–149. 

https://doi.org/10.4337/9781788110068.00013 

 

Choi, T. M., Wallace, S. W., & Wang, Y. (2018). Big Data Analytics in Operations 

Management. Production and Operations Management, 27(10), 1868–1883. 

https://doi.org/10.1111/poms.12838 



146 

 

Choi, T. Y., & Hong, Y. (2002). Unveiling the structure of supply networks: Case studies in 

Honda, Acura, and DaimlerChrysler. Journal of Operations Management, 20(5), 469–

493. https://doi.org/10.1016/S0272-6963(02)00025-6 

 

Christensen, C. M. (2011). The Innovator’s Dilemma. The Innovator’s Dilemma. 

https://doi.org/10.15358/9783800642816 

 

Clark, K. B., & Fujimoto, T. (1991). Product development performance: Strategy, 

organization, and management in the world auto industry. Boston, MA: Harvard 

Business School Press. 

 

Cohen, S., Glaser, B. G., & Strauss, A. L. (1969). The Discovery of Grounded Theory: 

Strategies for Qualitative Research. The British Journal of Sociology, 20(2), 227. 

https://doi.org/10.2307/588533 

 

Cohen, W. M., & Levinthal, D. A. (1990). Absorptive Capacity : A New Perspective on 

Learning and Innovation. Administrative Science Quarterly, 35(1), 128–152. 

 

Cooper, R. B., & Zmud, R. W. (1990). Information Technology Implementation Research: A 

Technological Diffusion Approach. Management Science, 36(2), 123–139. 

https://doi.org/10.1287/mnsc.36.2.123 

 

Cousins, P. D., Handfield, R. B., Lawson, B., & Petersen, K. J. (2006). Creating supply chain 

relational capital: The impact of formal and informal socialization processes. Journal of 

Operations Management, 24(6), 851–863. https://doi.org/10.1016/j.jom.2005.08.007 

 

Cousins, P. D., & Menguc, B. (2006). The implications of socialization and integration in 

supply chain management. Journal of Operations Management, 24(5), 604–620. 

https://doi.org/10.1016/j.jom.2005.09.001 

 

Daspit, J. J. (2017). Understanding the Multi-Dimensional Nature of Absorptive Capacity. 

Journal of Management Issues, 25(3), 299–316. 

 

Davis, F. D. (1989). Perceived Usefulness, Perceived Ease of Use, and User Acceptance of 

Information Technology. MIS Quarterly, 13(3), 319–340. 

https://doi.org/10.2307/249008 

 

Davis, F. D. ., Bagozzi, R. P. ., & Warshaw, P. R. . (1989). User Acceptance of Computer 

Technology: A Comparison of Two Theoretical ModePublished by : INFORMS Stable 

URL : https://www.jstor.org/stable/2632151 REFERENCES Linked references are 

available on JSTOR for this article : You may need to log in to JSTOR to . Management 

Science, 35(8), 982–1003. 

 

Denning, S. (2013). What went wrong at Boeing. Strategy and Leadership, 41(3), 36–41. 

https://doi.org/10.1108/10878571311323208 

 

Devaraj, S., Krajewski, L., & Wei, J. C. (2007). Impact of eBusiness technologies on 

operational performance: The role of production information integration in the supply 

chain. Journal of Operations Management, 25(6), 1199–1216.  



147 

https://doi.org/10.1016/j.jom.2007.01.002 

 

Dong, S., Xu, S. X., & Zhu, K. X. (2009). Information technology in supply chains: The 

value of IT-enabled resources under competition. Information Systems Research, 20(1), 

18–32. https://doi.org/10.1287/isre.1080.0195 

 

dos Santos Bento, G., Schuldt, K. S., & Castro de Carvalho, L. (2020). The influence of 

supplier integration and lean practices adoption on operational performance. Gestao e 

Producao, 27(1), 1–15. https://doi.org/10.1590/0104-530X3339-20 

 

Droge, C., Jayaram, J., & Vickery, S. K. (2004). The effects of internal versus external 

integration practices on time-based performance and overall firm performance. Journal 

of Operations Management, 22(6), 557–573. https://doi.org/10.1016/j.jom.2004.08.001 

 

Dyer, J. H. (1996a). Does Governance Matter? Keiretsu Alliances and Asset Specificity as 

Sources of Japanese Competitive Advantage. Organization Science, 7(6), 649–666. 

https://doi.org/10.1287/orsc.7.6.649 

 

Dyer, J. H. (1996b). Specialized supplier networks as a source of competitive advantage: 

Evidence from the auto industry. Strategic Management Journal, 17(4), 271–291. 

https://doi.org/10.1002/(SICI)1097-0266(199604)17:4<271::AID-SMJ807>3.0.CO;2-Y 

 

Dyer, J. H., & Chu, W. (2003). The role of trustworthiness in reducing transaction costs and 

improving performance: Empirical evidence from the United States, Japan, and Korea. 

Organization Science, 14(1), 57–68. https://doi.org/10.1287/orsc.14.1.57.12806 

 

Dyer, J. H., Singh, H., & Hesterly, W. S. (2018). The relational view revisited: A dynamic 

perspective on value creation and value capture. Strategic Management Journal, 39(12), 

3140–3162. https://doi.org/10.1002/smj.2785 

 

Easterby-Smith, M., Graça, M., Antonacopoulou, E., & Ferdinand, J. (2008). Absorptive 

capacity: A process perspective. Management Learning, 39(5), 483–501. 

https://doi.org/10.1177/1350507608096037 

 

Eisenhardt, K. M. (1989). The Academy of Management Review Building Theories from 

Case Study Research. C Academy of Management Review, 14(4), 532–550. Retrieved 

from http://www.jstor.org/stable/258557 

 

Eisenhardt, K. M., & Graebner, M. E. (2007). Theory Building from Cases : Opportunities 

and Challenges Linked references are available on JSTOR for this article : THEORY 

BUILDING FROM CASES : OPPORTUNITIES AND CHALLENGES, 50(1), 25–32. 

 

Erfurth, T., & Bendul, J. (2018). Integration of global manufacturing networks and supply 

chains: a cross case comparison of six global automotive manufacturers. International 

Journal of Production Research, 56(22), 7008–7030. 

https://doi.org/10.1080/00207543.2018.1424370 

 

Fabrizio, K. R. (2009). Absorptive capacity and the search for innovation. Research Policy, 

38(2), 255–267. https://doi.org/10.1016/j.respol.2008.10.023 

 



148 

Fawcett, S. E., Wallin, C., Allred, C., Fawcett, A. M., & Magnan, G. M. (2011). Information 

technology as an enabler of supply chain collaboration: A dynamic-capabilities 

perspective. Journal of Supply Chain Management, 47(1), 38–59. 

https://doi.org/10.1111/j.1745-493X.2010.03213.x 

 

Flatten, T., Adams, D., & Brettel, M. (2015). Fostering absorptive capacity through 

leadership: A cross-cultural analysis. Journal of World Business, 50(3), 519–534. 

https://doi.org/10.1016/j.jwb.2014.08.010 

 

Flor, M. L., Cooper, S. Y., & Oltra, M. J. (2018). External knowledge search, absorptive 

capacity and radical innovation in high-technology firms. European Management 

Journal, 36(2), 183–194. https://doi.org/10.1016/j.emj.2017.08.003 

 

Flynn, B. B., Huo, B., & Zhao, X. (2010). The impact of supply chain integration on 

performance: A contingency and configuration approach. Journal of Operations 

Management, 28(1), 58–71. https://doi.org/10.1016/j.jom.2009.06.001 

 

Frey, C. B., & Osborne, M. A. (2017). The future of employment: How susceptible are jobs 

to computerisation? Technological Forecasting and Social Change, 114, 254–280. 

https://doi.org/10.1016/j.techfore.2016.08.019 

 

Frohlich, M. T., & Westbrook, R. (2001). Arcs of integration: An international study of 

supply chain strategies. Journal of Operations Management, 19(2), 185–200. 

https://doi.org/10.1016/S0272-6963(00)00055-3 

 

Fujimoto, T. (1999). The evolution of a manufacturing system at Toyota. New York, NY: 

Oxford University Press (OUP). 

 

Garay-Rondero, C. L., Martinez-Flores, J. L., Smith, N. R., Caballero Morales, S. O., & 

Aldrette-Malacara, A. (2020). Digital supply chain model in Industry 4.0. Journal of 

Manufacturing Technology Management, 31(5), 887–933. 

https://doi.org/10.1108/JMTM-08-2018-0280 

 

Gargiulo, M., & Benassi, M. (2000). Trapped in Your Own Net? Network Cohesion, 

Structural Holes, and the Adaptation of Social Capital. Organization Science, 11(2), 

183–196. https://doi.org/10.1287/orsc.11.2.183.12514 

 

Geissbauer, R., Weissbarth, R., & Wetzstein, J. (2016). Procurement 4.0: Are you ready for 

the digital revolution ? Strategy&, (1), 1–12. 

 

George, A. L., & Bennett, A. (2005). Case Studies and Theory Development in the Social 

Sciences. Cambrdge, MA: MIT Press. 

 

Gioia, D. A., Corley, K. G., & Hamilton, A. L. (2013). Seeking Qualitative Rigor in 

Inductive Research. Organizational Research Methods, 16(1), 15–31. 

https://doi.org/10.1177/1094428112452151 

 

Glaser, B. G., & Strauss, A. L. (1967). The discovery of grounded theory: strategies for 

qualitative research. New York, NY: Routledge. 

 



149 

Gunasekaran, A., & Ngai, E. W. T. (2004). Information systems in supply chain integration 

and management. European Journal of Operational Research, 159(2 SPEC. ISS.), 269–

295. https://doi.org/10.1016/j.ejor.2003.08.016 

 

Gunasekaran, A., & Ngai, E. W. T. (2005). Build-to-order supply chain management: A 

literature review and framework for development. Journal of Operations Management, 

23(5), 423–451. https://doi.org/10.1016/j.jom.2004.10.005 

 

Gunasekaran, A., Patel, C., & Tirtiroglu, E. (2001). Performance measures and metrics in a 

supply chain environment. International Journal of Operations & Production 

Management (ABS2015:4) (Vol. 21). https://doi.org/10.1108/01443570110358468 

 

Gupta, A. K., & Govindarajan, V. (2000). KNOWLEDGE FLOWS WITHIN 

MULTINATIONAL CORPORATIONS. Strategic Management Journal, 21(4), 473–

496. 

 

Harland, C. M., Caldwell, N. D., Powell, P., & Zheng, J. (2007). Barriers to supply chain 

information integration: SMEs adrift of eLands. Journal of Operations Management, 

25(6), 1234–1254. https://doi.org/10.1016/j.jom.2007.01.004 

 

Hartwick, J., & Barki, H. (1994). Explaining the role of user participation in information 

system use. Management Science, 40(4), 440–465. 

https://doi.org/10.1287/mnsc.40.4.440 

 

He, Y., Sun, H., Ni, W., & Ng, S. C. H. (2017). Re-examining the effects of supplier 

integration on operations performance: a relational view. International Journal of 

Operations and Production Management, 37(12), 1702–1721. 

https://doi.org/10.1108/IJOPM-04-2016-0205 

 

Holmström, J., Holweg, M., Lawson, B., Pil, F. K., & Wagner, S. M. (2019). The 

digitalization of operations and supply chain management: Theoretical and 

methodological implications. Journal of Operations Management, 65(8), 728–734. 

https://doi.org/10.1002/joom.1073 

 

Jansen, J. J. P., Bosch, F. A. J. Van Den, & Volberda, H. W. (2005). MANAGING 

POTENTIAL AND REALIZED ABSORPTIVE CAPACITY : HOW DO 

ORGANIZATIONAL ANTECEDENTS. Acadamy of Management Journal, 48(6), 999–

1015. 

 

Johnson, P. F., Klassen, R. D., Leenders, M. R., & Awaysheh, A. (2007). Utilizing e-business 

technologies in supply chains: The impact of firm characteristics and teams. Journal of 

Operations Management, 25(6), 1255–1274. https://doi.org/10.1016/j.jom.2007.01.005 

 

Joshi, A. W. (2009). (electronic) Continuous Supplier Performance Improvement: Effects of 

Collaborative Communication and Control. Journal of Marketing, 73, 133–150. 

 

Kauppi, K. (2013). Extending the use of institutional theory in operations and supply chain 

management research: Review and research suggestions. International Journal of 

Operations and Production Management, 33(10), 1318–1345. 

https://doi.org/10.1108/IJOPM-10-2011-0364 



150 

 

Ke, W., Liu, H., Wei, K. K., Gu, J., & Chen, H. (2009). How do mediated and non-mediated 

power affect electronic supply chain management system adoption? The mediating 

effects of trust and institutional pressures. Decision Support Systems, 46(4), 839–851. 

https://doi.org/10.1016/j.dss.2008.11.008 

 

Kim, D., Cavusgil, S. T., & Cavusgil, E. (2013). Does IT alignment between supply chain 

partners enhance customer value creation? An empirical investigation. Industrial 

Marketing Management, 42(6), 880–889. 

https://doi.org/10.1016/j.indmarman.2013.05.021 

 

Kumar, S., Mookerjee, V., & Shubham, A. (2018). Research in Operations Management and 

Information Systems Interface. Production and Operations Management, 27(11), 1893–

1905. https://doi.org/10.1111/poms.12961 

 

Lane, P. J., & Lubatkin, M. (1998). Relative absorptive capacity and interorganizational 

learning. Strategic Management Journal, 19(5), 461–477. 

 

Lane, P. J., Salk, J. E., & Lyles, M. A. (2001). Absorptive capacity, learning, and 

performance in international joint ventures. Strategic Management Journal, 22(12), 

1139–1161. https://doi.org/10.1002/smj.206 

 

Langley, A. (1999). Strategies for theorizing from process data. Academy of Management 

Review, 24(4), 691–710. https://doi.org/10.5465/AMR.1999.2553248 

 

Lawson, B., Tyler, B. B., & Cousins, P. D. (2008). Antecedents and consequences of social 

capital on buyer performance improvement. Journal of Operations Management, 26(3), 

446–460. https://doi.org/10.1016/j.jom.2007.10.001 

 

Leal-Rodríguez, A. L., Roldán, J. L., Ariza-Montes, J. A., & Leal-Millán, A. (2014). From 

potential absorptive capacity to innovation outcomes in project teams: The conditional 

mediating role of the realized absorptive capacity in a relational learning context. 

International Journal of Project Management, 32(6), 894–907. 

https://doi.org/10.1016/j.ijproman.2014.01.005 

 

Lenox, M., & King, A. (2004). Prospects for developing absorptive capacity through internal 

information provision. Strategic Management Journal, 25(4), 331–345. 

https://doi.org/10.1002/smj.379 

 

Lichtenthaler, U., & Lichtenthaler, E. (2009). A capability-based framework for open 

innovation: Complementing absorptive capacity. Journal of Management Studies, 46(8), 

1315–1338. https://doi.org/10.1111/j.1467-6486.2009.00854.x 

 

Liu, H., Ke, W., Wei, K. K., Gu, J., & Chen, H. (2010). The role of institutional pressures and 

organizational culture in the firm’s intention to adopt internet-enabled supply chain 

management systems. Journal of Operations Management, 28(5), 372–384. 

https://doi.org/10.1016/j.jom.2009.11.010 

 

Liu, H., Wei, S., Ke, W., Wei, K. K., & Hua, Z. (2016). The configuration between supply 

chain integration and information technology competency: A resource orchestration 



151 

perspective. Journal of Operations Management, 44, 13–29. 

https://doi.org/10.1016/j.jom.2016.03.009 

 

Lockström, M., Schadel, J., Harrison, N., Moser, R., & Malhotra, M. K. (2010). Antecedents 

to supplier integration in the automotive industry: A multiple-case study of foreign 

subsidiaries in China. Journal of Operations Management, 28(3), 240–256. 

https://doi.org/10.1016/j.jom.2009.11.004 

 

Lowik, S., Kraaijenbrink, J., & Groen, A. (2017). Antecedents and effects of individual 

absorptive capacity: A micro-foundational perspective on open innovation. Journal of 

Knowledge Management, 21(6), 1319–1341. https://doi.org/10.1108/JKM-09-2016-0410 

 

Lusch, R. F., & Brown, J. R. (1996). Interdependency, Contracting, and Relational Behavior 

in Marketing Channels. Journal of Marketing, 60(4), 19–38. 

https://doi.org/10.1177/002224299606000404 

 

MacCarthy, B. L., Blome, C., Olhager, J., Srai, J. S., & Zhao, X. (2016). Supply chain 

evolution – theory, concepts and science. International Journal of Operations and 

Production Management, 36(12), 1696–1718. https://doi.org/10.1108/IJOPM-02-2016-

0080 

 

Malhotra, A., Gosain, S., & El Sawy, O. A. (2005). Absorptive capacity configurations in 

supply chains: Gearing for partner-enabled market knowledge creation. MIS Quarterly: 

Management Information Systems, 29(1), 145–187. https://doi.org/10.2307/25148671 

 

Manuel Maqueira, J., Moyano-Fuentes, J., & Bruque, S. (2019). Drivers and consequences of 

an innovative technology assimilation in the supply chain: cloud computing and supply 

chain integration. International Journal of Production Research, 57(7), 2083–2103. 

https://doi.org/10.1080/00207543.2018.1530473 

 

Maslow, A. H. (1966). The psychology of science : a reconnaissance. Harper & Row, New 

York, NY. 

 

McEvily, B., Zaheer, A., & Kamal, D. K. F. (2017). Mutual and exclusive: Dyadic sources of 

trust in interorganizational exchange. Organization Science, 28(1), 74–92. 

https://doi.org/10.1287/orsc.2016.1102 

 

Melville, N., & Ramirez, R. (2008). Information technology innovation diffusion: An 

information requirements paradigm. Information Systems Journal, 18(3), 247–273. 

https://doi.org/10.1111/j.1365-2575.2007.00260.x 

 

Meredith, J. (1998). Building operations management theory through case and field research. 

Journal of Operations Management, 16(4), 441–454. https://doi.org/10.1016/s0272-

6963(98)00023-0 

 

Miller, J. W., Ganster, D. C., & Griffis, S. E. (2018). Leveraging Big Data to Develop Supply 

Chain Management Theory: The Case of Panel Data. Journal of Business Logistics, 

39(3), 182–202. https://doi.org/10.1111/jbl.12188 

 

Minbaeva, D., Pedersen, T., Björkman, I., Fey, C. F., & Park, H. J. (2003). MNC knowledge 



152 

transfer, subsidiary absorptive capacity, and HRM. Journal of International Business 

Studies, 34(6), 586–599. https://doi.org/10.1057/palgrave.jibs.8400056 

 

Monteiro, L. F., Arvidsson, N., & Birkinshaw, J. (2008). Knowledge flows within 

multinational corporations: Explaining subsidiary isolation and its performance 

implications. Organization Science, 19(1), 90–107. 

https://doi.org/10.1287/orsc.1070.0264 

 

Mukhopadhyay, T., Kekre, S., & Kalathur, S. (1995). Business value of information 

technology: A study of electronic data interchange. MIS Quarterly, 137–156. 

 

Mukhopadhyay, Tridas, & Kekre, S. (2002). Strategic and Operational Benefits of Electronic 

Integration in B2B Procurement Processes. Management Science, 48(10), 1301–1313. 

https://doi.org/10.1287/mnsc.48.10.1301.273 

 

Nahapiet, J., & Ghoshal, S. (1998). Social capital, intellectual capital, and the organizational 

advantage. Academy of Management Review, 23(2), 242–266. 

https://doi.org/10.5465/AMR.1998.533225 

 

Nishiguchi, T. (1994). Strategic industrial sourcing: The Japanese advantage. New York, 

NY: Oxford University Press (OUP). 

 

Obal, M. (2013). Why do incumbents sometimes succeed? Investigating the role of 

interorganizational trust on the adoption of disruptive technology. Industrial Marketing 

Management, 42(6), 900–908. https://doi.org/10.1016/j.indmarman.2013.05.017 

 

Obal, M. (2017). What drives post-adoption usage? Investigating the negative and positive 

antecedents of disruptive technology continuous adoption intentions. Industrial 

Marketing Management, 63, 42–52. https://doi.org/10.1016/j.indmarman.2017.01.003 

 

Obal, M., & Lancioni, R. A. (2013). Maximizing buyer-supplier relationships in the Digital 

Era: Concept and research agenda. Industrial Marketing Management, 42(6), 851–854. 

https://doi.org/10.1016/j.indmarman.2013.06.002 

 

Patnayakuni, R., & Seth, N. (2016). Firm Performance Impacts of Digitally Enabled Supply 

Chain Integration Capabilities. MIS Quarterly, 30(2), 225–246. 

 

Peeters, C., Massini, S., & Lewin, A. Y. (2014). Sources of variation in the efficiency of 

adopting management innovation: The role of absorptive capacity routines, managerial 

attention and organizational legitimacy. Organization Studies, 35(9), 1343–1371. 

https://doi.org/10.1177/0170840614539311 

 

Pereira, J. V. (2009). The new supply chain’s frontier: Information management. 

International Journal of Information Management, 29(5), 372–379. 

https://doi.org/10.1016/j.ijinfomgt.2009.02.001 

 

Petersen, K. J., Handfield, R. B., & Ragatz, G. L. (2005). Supplier integration into new 

product development: Coordinating product, process and supply chain design. Journal of 

Operations Management. https://doi.org/10.1016/j.jom.2004.07.009 

 



153 

Poppo, L., & Zhou, K. Z. (2014). Managing contracts for fairness in buyer-supplier 

exchanges. Strategic Management Journal, 35(10), 1508–1527. 

https://doi.org/10.1002/smj.2175 

 

Prajogo, D., & Olhager, J. (2012). Supply chain integration and performance: The effects of 

long-term relationships, information technology and sharing, and logistics integration. 

International Journal of Production Economics, 135(1), 514–522. 

https://doi.org/10.1016/j.ijpe.2011.09.001 

 

Premkumar, G., Ramamurthy, K., & Saunders, C. S. (2005). Information Processing View of 

Organizations: An Exploratory Examination of Fit in the Context of Interorganizational 

Relationships. Journal of Management Information Systems, 22(1), 257–294. 

https://doi.org/10.1080/07421222.2003.11045841 

 

Qrunfleh, S., & Tarafdar, M. (2014). Supply chain information systems strategy: Impacts on 

supply chain performance and firm performance. International Journal of Production 

Economics, 147(PART B), 340–350. https://doi.org/10.1016/j.ijpe.2012.09.018 

 

Radhakrishnan, A., Davis, J. S., Sridharan, S. V., Moore, D. W., & David, D. (2018). The 

impact of inter-organizational information systems-enabled external integration on 

capabilities of buyer–supplier dyads. European Management Journal, 36(4), 558–572. 

https://doi.org/10.1016/j.emj.2017.09.006 

 

Ramachandran, I. (2018). Triggering absorptive capacity in organizations: CEO succession as 

a knowledge enabler. Journal of Knowledge Management, 22(8), 1844–1864. 

https://doi.org/10.1108/JKM-03-2018-0192 

 

Reinhard, G., Jesper, V., & Stefan, S. (2016). Industry 4.0: Building the digital enterprise. 

2016 Global Industry 4.0 Survey. https://doi.org/10.1080/01969722.2015.1007734 

 

Robert Jacobs, F., & “Ted” Weston, F. C. (2007). Enterprise resource planning (ERP)-A brief 

history. Journal of Operations Management, 25(2), 357–363. 

https://doi.org/10.1016/j.jom.2006.11.005 

 

Roh, J. J., Kunnathur, A., & Tarafdar, M. (2009). Classification of RFID adoption: An 

expected benefits approach. Information and Management, 46(6), 357–363. 

https://doi.org/10.1016/j.im.2009.07.001 

 

Saeed, K. A., Malhotra, M. K., & Grover, V. (2005). Examining the impact of 

interorganizational systems on process efficiency and sourcing leverage in buyer-

supplier dyads. Decision Sciences, 36(3), 365–396. https://doi.org/10.1111/j.1540-

5414.2005.00077.x 

 

Sako, M., & Helper, S. (1998). Determinants of trust in supplier relations: Evidence from the 

automotive industry in Japan and the United States. Journal of Economic Behavior & 

Organization, 34(3), 387–417. https://doi.org/10.1016/S0167-2681(97)00082-6 

 

Saldana, J. (2009). The coding manual for Qualitative Researchers (1st ed.). SAGE. 

Retrieved from http://www.ghbook.ir/index.php?name= های رسانه و فرهنگ  

option=com_dbook&task=readonline&book_id=13650&page=73&chkhashk=ED9&نوین



154 

C9491B4&Itemid=218&lang=fa&tmpl=component 

 

Salomon, R., & Martin, X. (2008). Learning, knowledge transfer, and technology 

implementation performance: A study of time-to-build in the global semiconductor 

industry. Management Science, 54(7), 1266–1280. 

https://doi.org/10.1287/mnsc.1080.0866 

 

Sanders, N. R. (2007). An empirical study of the impact of e-business technologies on 

organizational collaboration and performance. Journal of Operations Management, 

25(6), 1332–1347. https://doi.org/10.1016/j.jom.2007.01.008 

 

Schlüter, F. (2017). A Simulation Based Evaluation Approach for Supply Chain Risk 

Management Digitalization Scenarios. Dortmund. 

 

Schmidt, C. G., & Wagner, S. M. (2019). Blockchain and supply chain relations: A 

transaction cost theory perspective. Journal of Purchasing and Supply Management, 

25(4), 100552. https://doi.org/10.1016/j.pursup.2019.100552 

 

Schmidt, T. (2010). Absorptive capacity-one size fits all? A firm-level analysis of absorptive 

capacity for different kinds of knowledge. Managerial and Decision Economics, 31(1), 

1–18. https://doi.org/10.1002/mde.1423 

 

Schweisfurth, T. G., & Raasch, C. (2018). Absorptive capacity for need knowledge: 

Antecedents and effects for employee innovativeness. Research Policy, 47(4), 687–699. 

https://doi.org/10.1016/j.respol.2018.01.017 

 

Scuotto, V., Santoro, G., Bresciani, S., & Del Giudice, M. (2017). Shifting intra- and inter-

organizational innovation processes towards digital business: An empirical analysis of 

SMEs. Creativity and Innovation Management, 26(3), 247–255. 

https://doi.org/10.1111/caim.12221 

 

Simchi-Levi, D., Kaminsky, P., & Simchi-Levi, E. (1999). Designing and Managing the 

Supply Chain: Concepts, Strategies and Case Studies. Singapore: McGraw-Hill. 

 

Sodero, A. C., Rabinovich, E., & Sinha, R. K. (2013). Drivers and outcomes of open-standard 

interorganizational information systems assimilation in high-technology supply chains. 

Journal of Operations Management, 31(6), 330–344. 

https://doi.org/10.1016/j.jom.2013.07.008 

 

Spencer, B. A. (1994). MODELS OF ORGANIZATION AND TOTAL QUALITY 

MANAGEMENT: A COMPARISON AND CRITICAL EVALUATION. Academy of 

Management Review, 19(3), 446–471. https://doi.org/10.5465/amr.1994.9412271807 

 

Stevens, M., MacDuffie, J. P., & Helper, S. (2015). Reorienting and Recalibrating Inter-

organizational Relationships: Strategies for Achieving Optimal Trust. Organization 

Studies, 36(9), 1237–1264. https://doi.org/10.1177/0170840615585337 

 

Stevens, M., & van Schaik, J. (2020). Implementing new technologies for complex care: The 

role of embeddedness factors in team learning. Journal of Operations Management, 

66(1–2), 112–134. https://doi.org/10.1002/joom.1034 



155 

 

Sting, F. J., Stevens, M., & Tarakci, M. (2019). Temporary deembedding buyer - Supplier 

relationships: A complexity perspective. Journal of Operations Management, 65(2), 

114–135. https://doi.org/10.1002/joom.1008 

 

Subramani, M. (2004). How do suppliers benefit from information technology use in supply 

chain relationships? MIS Quarterly, 28(1), 45–73. 

 

Sun, P. Y. T., & Anderson, M. H. (2010). An examination of the relationship between 

absorptive capacity and organizational learning, and a proposed integration. 

International Journal of Management Reviews, 12(2), 130–150. 

https://doi.org/10.1111/j.1468-2370.2008.00256.x 

 

Tanriverdi, H. (2006). Performance Effects of Information Technology Synergies in 

Multibusiness Firms. MIS Quarterly, 30(1), 57–77. 

 

Themistocleous, M., Irani, Z., & Love, P. E. D. (2004). Evaluating the integration of supply 

chain information systems: A case study. European Journal of Operational Research, 

159(2 SPEC. ISS.), 393–405. https://doi.org/10.1016/j.ejor.2003.08.023 

 

Tsai, M. C., Lai, K. H., & Hsu, W. C. (2013). A study of the institutional forces influencing 

the adoption intention of RFID by suppliers. Information and Management, 50(1), 59–

65. https://doi.org/10.1016/j.im.2012.05.006 

 

Tsai, W. (2001). Knowledge Transfer in Intraorganizational Networks : Effects of Network 

Position and Absorptive Capacity on Business Unit Innovation and Performance Author 

( s ): Wenpin Tsai Source : The Academy of Management Journal , Vol . 44 , No . 5 ( 

Oct ., 2001 ),. Academic of Management Journal, 44(5), 996–1004. 

 

Tu, Y. J., Zhou, W., & Piramuthu, S. (2021). Critical risk considerations in auto-ID security: 

Barcode vs. RFID. Decision Support Systems, 142(December 2020). 

https://doi.org/10.1016/j.dss.2020.113471 

 

Tushman, M. L., & Nadler, D. A. (1978). Information Processing as an Integrating Concept 

in Organizational Design . Academy of Management Review, 3(3), 613–624. 

https://doi.org/10.5465/amr.1978.4305791 

 

Usai, A., Fiano, F., Messeni Petruzzelli, A., Paoloni, P., Farina Briamonte, M., & Orlando, B. 

(2021). Unveiling the impact of the adoption of digital technologies on firms’ innovation 

performance. Journal of Business Research, 133(March 2020), 327–336. 

https://doi.org/10.1016/j.jbusres.2021.04.035 

 

Utermohlen, K. (2018). All the Robotic Process Automation (RPA) stats you need to know. 

Retrieved from https://towardsdatascience.com/all-the-robotic-process-automation-rpa-

stats-you-need-to-know-bcec22eaaad9 

 

Uzzi, B. (1997). Social structure and competition in interfirm networks: The paradox of 

embeddedness. Administrative Science Quarterly, 42(1), 35–67. 

https://doi.org/10.2307/2393808 

 



156 

Uzzi, B. (1999). Embeddedness in the making of financial capital: How social relations and 

networks benefit firms seeking financing. American Sociological Review, 64(4), 481–

505. https://doi.org/10.2307/2657252 

 

Vanpoucke, E., Vereecke, A., & Boyer, K. K. (2014). Triggers and patterns of integration 

initiatives in successful buyer-supplier relationships. Journal of Operations 

Management, 32(1–2), 15–33. https://doi.org/10.1016/j.jom.2013.11.002 

 

Vanpoucke, E., Vereecke, A., & Muylle, S. (2017). Leveraging the impact of supply chain 

integration through information technology. International Journal of Operations and 

Production Management, 37(4), 510–530. https://doi.org/10.1108/IJOPM-07-2015-0441 

 

Venkatesh, V., & Davis, F. D. (2000). Theoretical extension of the Technology Acceptance 

Model: Four longitudinal field studies. Management Science, 46(2), 186–204. 

https://doi.org/10.1287/mnsc.46.2.186.11926 

 

Volberda, H. W., Foss, N. J., & Lyles, M. A. (2010). Absorbing the Concept of Absorptive 

Capacity: How to Realize Its Potential in the Organization Field. Organization Science, 

21(4), 931–951. 

 

Williamson, E. A., Harrison, D. K., & Jordan, M. (2004). Information systems development 

within supply chain management. International Journal of Information Management, 

24(5), 375–385. https://doi.org/10.1016/j.ijinfomgt.2004.06.002 

 

Williamson, O. E. (1991). Comparative economic organization : The analysis of discrete 

structural alternatives. Administrative Science Quarterly, 36(2), 269–296. 

https://doi.org/10.2307/2393356 

 

Williamson, O. E. (2008). Outsourcing: Transaction cost economics and supply chain 

management. Journal of Supply Chain Management, 44(2), 5–16. 

https://doi.org/10.1111/j.1745-493X.2008.00051.x 

 

Wlazlak, P., Säfsten, K., & Hilletofth, P. (2019). Original equipment manufacturer (OEM)-

supplier integration to prepare for production ramp-up. Journal of Manufacturing 

Technology Management, 30(2), 506–530. https://doi.org/10.1108/JMTM-05-2018-0156 

 

Yan, J., Meng, Y., Lu, L., & Li, L. (2017). Industrial Big Data in an Industry 4.0 

Environment: Challenges, Schemes, and Applications for Predictive Maintenance. IEEE 

Access, 5, 23484–23491. https://doi.org/10.1109/ACCESS.2017.2765544 

 

Yang, S. Y., & Tsai, K. H. (2019). Lifting the veil on the link between absorptive capacity 

and innovation: The roles of cross-functional integration and customer orientation. 

Industrial Marketing Management, 82(March 2018), 117–130. 

https://doi.org/10.1016/j.indmarman.2019.02.006 

 

Yang, Y. S., Kull, T. J., Nahm, A. Y., & Li, B. (2017). Attitudes toward supplier integration: 

the USA vs China. International Journal of Operations and Production Management, 

37(8), 1094–1116. https://doi.org/10.1108/IJOPM-08-2015-0504 

 

Yildiz, H. E., Murtic, A., Zander, U., & Richtnér, A. (2019). What Fosters Individual-Level 



157 

Absorptive Capacity in MNCs? An Extended Motivation–Ability–Opportunity 

Framework. Management International Review (Vol. 59). Springer Berlin Heidelberg. 

https://doi.org/10.1007/s11575-018-0367-x 

 

Yin, R. K. (2014). Case study research : design and methods (Fifth edit). Thousand Oaks, 

CA: Sage Publications. 

 

Young-Ybarra, C., & Wiersema, M. (1999). Strategic flexibility in information technology 

alliances : The influence of transaction cost economics and social exchange theory. 

Organization Science, 10(4), 439–459. 

 

Yu, W., Jacobs, M. A., Salisbury, W. D., & Enns, H. (2013). The effects of supply chain 

integration on customer satisfaction and financial performance: An organizational 

learning perspective. International Journal of Production Economics, 146(1), 346–358. 

https://doi.org/10.1016/j.ijpe.2013.07.023 

 

Zacharia, Z. G., Nix, N. W., & Lusch, R. F. (2011). Capabilities that enhance outcomes of an 

episodic supply chain collaboration. Journal of Operations Management, 29(6), 591–

603. https://doi.org/10.1016/j.jom.2011.02.001 

 

Zahra, S. A., & George, G. (2002). The Academy of Management Review ABSORPTIVE 

CAPACITY: A REVIEW, RECONCEPTUALIZATION, AND EXTENSION. Academy 

of Management Review, 27(2), 185–203. Retrieved from 

http://www.jstor.org/stable/4134351%5Cnhttp://www.jstor.org/stable/4134351?seq=1&

cid=pdf-reference#references_tab_contents%5Cnhttp://about.jstor.org/terms 

 

Zhou, H., & Benton, W. C. (2007). Supply chain practice and information sharing. Journal of 

Operations Management, 25(6), 1348–1365. https://doi.org/10.1016/j.jom.2007.01.009 

 

Zhu, K., Kraemer, K. L., & Xu, S. (2006). The process of innovation assimilation by firms in 

different countries: A technology diffusion perspective on e-business. Management 

Science, 52(10), 1557–1576. https://doi.org/10.1287/mnsc.1050.0487 

 

Zobel, A. K. (2017). Benefiting from Open Innovation: A Multidimensional Model of 

Absorptive Capacity. Journal of Product Innovation Management, 34(3), 269–288. 

https://doi.org/10.1111/jpim.12361 

 

 

 

 

 

 

 



158 

APPENDICES 

Appendix A - Interview protocols “Talking to machines” (Phase 1 and 3). 

Interview Protocol for Phase 1  

A1. Sourcing Function Staff (Buyers) Interview 

Intro questions  

(5 minutes) 

 

• How long have you been in the company? 

• What is your current role in the company? (Please describe briefly) 

• What did you do before? (at BOSCH or prior employer if recently hired 

employee) 

 

General questions 

about BOSCH 

Sourcing  

(15-20 minutes) 

 

 

• How is the sourcing function (department/unit) of BOSCH organized? 

o Focus on getting a brief description  

• How does BOSCH select its suppliers? 

o Focus on getting a description of the process  

 

• Can you influence the selection? How? 

o Is there a “mismatch” between what the person does and BOSCH’s 

stated process? 

o Does “relationship management” play a role? 

 

• Are there any differences in the process regrading new supplier selection and 

sourcing “agreement/contract” renewal? 

 

• How do you manage a typical sourcing “agreement/contract”? 

o What does managing a sourcing agreement entail? 

o Are there different types of suppliers? What drives their 

categorization? 

o Probe in search for differences among different types of suppliers 

▪ Does social capital play a role? 

• What problems arise in a typical sourcing “agreement/contract”?  

o Focus on getting examples 

▪ This is important for the discussion of the problem identification 

stage of the digitalization project 

 

• How are the problems in a typical sourcing “agreement/contract” solved? 

o Who is responsible? 

o To what extent are contracts enforced? 

 

Questions about 

BOSCH 

Digitalization  

(45-60 minutes) 

 

 

• Are you aware of the Digitalization Strategy of BOSCH? 

o How did you learn about the Digitalization Strategy of BOSCH? 

 

• Have you taken part of any of BOSCH’s digitalization initiative? 

o How did you learn about the (SC) Digitalization project you took part 

of? 

o Why did you get involved in the project? 

 

• Please describe the (SC) Digitalization project you took part of 

o How did the project come to be? Why this project? 

o How was the decision to run this project made? 
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o Focus on the goal of the project – Does it make sense to do this? Is it 

aligned with BOSCH’s strategy? 

 

• Please describe your involvement in the (SC) Digitalization project 

o Focus on getting the informant to talk about her role. Does she 

perceive herself as a “facilitator”, as problem identifier? 

o Approach the project systematically 

▪ What stages were you involved in (validate our info)? 

▪ What did you do in each stage? 

▪ Who did you work with? 

▪ What did you get out of each stage? 

 

• Please describe the involvement of the supplier you work with in the (SC) 

Digitalization project 

o Focus on getting the perspective of the buyer as a “representative” of 

the supplier within BOSCH 

▪ Why was that supplier chosen? Did you have anything to do with 

that decision? 

▪ Is this related in any way with the sourcing management 

activities described before? 

▪ How was the project presented to the supplier? 

▪ Who was the contact person at the supplier? Same as sourcing 

activities? 

▪ What was the reaction of the supplier to the initiative? 

▪ What problems were there for the supplier to join the project? 

▪ How were those problems solved? By whom? 

 

• How would you assess the (SC) Digitalization project so far? 

o What worked?  What didn’t work? 

▪ If possible lead the informant through the stages of the project 

▪ Because the informant may not have a clear overview of the 

entire project it might be useful to ask about the “bits” of the 

project that she identifies. 

o Overall assessment? 

▪ Assessment factors? 

 

• You mentioned that XXXXX worked “pretty well”. Why do you think that 

worked? 

o Probe on what the informant identifies as “successes” 

Transparency and good communication among team members and the 

supplier. 

o Focus on getting the “enablers” 

Good supplier relationship, negotiation skills, project management 

skills and especially good communication. 

 

• You mentioned that XXXXX did not really work. Why do you think that 

was the case? 

o Probe on what the informant identifies as “problems/failures” 

o Focus on getting the “hindrance factors” 

o How were these problems solved? By whom? 
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Appendix B - Interview protocol “Talking to machines” (Phase 3). 

Project: IoT tooling sensor 

Phase: Post-implementation 

 

Interview for:  

▪ Bosch Purchasing Manager 

▪ Bosch Logistics Manager 

▪ Bosch supplier quality Engineer 

▪ Supplier Key Account Manager and Plant Manager 

Time: 40 minutes 

Location: Skype for Business due to COVID19 restrictions 

 

Introduction: 

As previously discussed, you have been selected to participate in this interview as part of our 

research on the implementation of IoT Technologies in Supply Chain Management. The 

interview will be recorded for analysis purposes, but it will be treated as anonymous and will 

not be shared inside or outside the company. The information gathered through this interview 

will be used as part of our qualitative research. This interview is planned to last no longer than 

50 minutes and your participation is voluntary. We will follow a list of questions that were 

prepared in advance and we might add additional questions in case of needing more details 

about a specific point.  

Background: 

IoT has become a core area of interest in Bosch Operations worldwide, the use of these 

technologies in our daily work is intended to alleviate our workload at the same time of 

providing more accurate data to facilitate decision making processes. You have been part of 

our IoT tooling management project since September 2017, therefore the target of this 

interview is to obtain an overview about what has occurred after the implementation of this 

solution. 

Interview: 

General Questions 30min 

▪ What has been your experience with the Tooling monitoring solution so far? 

▪ What has changed in the way that you perform your work since the implementation of the 

solution? 

▪ Have you seen a difference between the production process data manually collected vs the data 

collected by the IoT sensor? 

▪ If the accurate production numbers were known in the past few years, is there anything that you 

would have done differently? Is there a decision you would change? 

▪ Is there another way to obtain more precise data without the IoT sensor? Please explain. 

▪ What has been your overall experience with this project? How was the involvement, inclusion 

and support from the other team members? 

 

 

Specific questions for Bosch Purchasing, Quality and Logistics 20min 
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▪ How critical is the difference among the production data detected by the IoT sensor and the 

data provided directly by the supplier and the Bosch ERP systems? 

▪ What effects or consequences does this difference in the data have on Bosch operations? 

▪ What are the benefits that this solution provides to your department’s activities? 

▪ What is your perception behind the supplier’s interest in being part of this project and 

implementing the solution? 

▪ What changes have you seen in Bosch’s relationship with the supplier that implemented this 

solution? 

▪ How do you see the application of these technology in the future? 

 

 

Specific Questions for Supplier’s KAM 20min 

▪ How would you describe your overall experience with IoT digital technologies so far? 

▪ What has been your experience with this project in particular? 

▪ Have you detected any difference between the data you manually collect and the data that the 

sensor provides? Could you please explain? 

▪ How have you used the data that the sensor provides? 

▪ Has the IoT sensor been of benefit to your company? How? 

▪ What has changed in your company and its operations since the sensor was installed? 

▪ If you had access to this information before, is there anything that you would have decided 

differently or that you would had changed? 

▪ Which are your expectations for this technology in the future? 

▪ Has your relationship with Bosch and your responsible buyer changed during or after this 

project? Please explain. 
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Appendix C - Interview protocol “RPA”. 

Robotic Process Automation 

Interview for: RPA Developer (IT dept) 

Time: 60 minutes 

Location: Skype for Business 

 

Dear participant, 

As previously discussed, you have been selected to participate in this interview as part of a 

research study focusing on the implementation of RPA Technologies in the workplace. The 

interview will be recorded for analysis purposes, but it will be treated as anonymous, 

confidential and will not be disclosed inside or outside the company. This interview is planned 

to last no longer than an hour and your participation is voluntary. We will follow a list of 

questions that were prepared in advance and we might add additional questions in case of 

needing more details about a specific point.  

RPA has become a new automation tool being implemented in Bosch Operations worldwide. 

It’s application in our daily work is relatively new but it is diffusion has been increasing in the 

last 2 years. The target of this interview is not to evaluate any part of your work, experience or 

knowledge, our intention is to understand how RPA is unfolding inside the company. 

 

General Questions 5min 

• For how long have you been working at Bosch and in your current position? 

• What is your current role? 

• Could you please briefly describe it? 

• What was your previous activity inside or outside Bosch? 

• What is your academic background? 

• Could you please tell me your age range? (20-30, 30-40, 40-50, 50+) 

 

 

Function / Department 10min 

• Which are the main activities performed by your department? 

• How is your department organized? 

o Organization for Automation projects? 

o What resources are there available for you to develop these projects? 

o Relationship with Bosch Corporate Informatics (CI) or dependence on other 

Bosch departments. How do they influence your work? 

o How difficult is it to get a bot user ID? 

o Is there a resistance from other departments to grant a user ID? Why? 

• How does your department manage projects? 

o Is there a specific methodology? Adopted or self-developed? 

o How much does the project management approach has affected the success 

of projects compared to other approaches you have used? 

o Is there something missing with this approach that you would add? 
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Specific RPA Project related 45min 

• What is your department digital innovation strategy? 

o How does it relate to the Bosch overall Innovation & Digitalization 

strategy? 

o In your opinion is there anything that could be added to the strategy? 

• What is a Robotic Process Automation project? 

o Anything different/positive in these projects compared to other projects? 

What value added do RPA projects bring compared to previous projects? 

• How did you get involved with Robotic Process Automation? 

o Which skills that you already had have helped you during your start in 

RPAs? 

o Please tell about any specific training or skill that you required to develop 

RPA bots? 

o Are there any skills you need or would like to have in order to improve your 

work as RPA developer? 

• What are the reasons for starting an RPA project? 

o Who decides to use RPA?  

o How do you detect potential RPA project / internal customer?  

o How do you get internal departments interested and involved in RPA? 

o Do you make automation workshops? How well have they worked for you 

as a way to get new projects and customers? 

• How do you assess if RPA is the right solution for a project? 

o Which characteristics should a good RPA project have? 

o Discovery phase? 

o Formal feasibility analysis process (complexity, resources, infrastructure) 

o Who pays for it? How has this approach worked until now? 

• How do you select the automation tool to be used in your project? 

• Could you please describe an RPA project that succeeded? 

o How did the project start? 

o How was the project selected? 

o Who made the decision from the customer side? 

o Who sponsored it? Which factors help the sponsor hiring an RPA project? 

o How was the solution chosen? 

o What stages did the project have? 

o Which role did you have along the stages? 

o Who did you work with from the customer side? Was it enough? 

o Please explain if the solution was programmed entirely by yourself or in a 

team? 

o What capabilities helped you to succeed in this role? 

o After this experience, are there silks that you would like to strengthen or 

acquire to manage/work on future projects? 

• What was the involvement of your internal costumer in the project development? 

o How frequent did you communicate / update on the progress? 

o Who did you communicate with? 

o How did the cooperation flow? 
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o Was there any problem? How was it solved? 

• Could you please tell us about a project that failed? 

o At which stage did it fail? 

o Reason? 

o Which reasons are behind a project that is was is cancelled? Resources? 

 

• What are the main challenges that you, your department faced when developing and 

implementing RPA projects? 

• Have you or your group encountered resistance or reluctance towards RPA and 

automation technologies in your customer’s department? Fear for being replaced? 

• How do you assess the success of RPA tools after the implementation? 

o Lessons learned? 

o Which problems has the project solved? 

o What problems have arisen with the use of RPA technologies? 

• What has been your experience so far? 

o What would you do different in future projects? 

o What can be improved regarding RPA strategy in the company? 

o How should the future of RPA be? Will it become another legacy system? 

o Is RPA the right strategy for the company? Should it be changed? 

o Can Bosch create them or should keep in depending from external partners? 

o Is there any risk to depend from PaaS and SaaS external providers? 

o What should be done in the future? More / different technologies  
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Appendix E - Strategy and vision at the Bosch Group.47 
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Appendix F - Financial results 2016-2020, Bosch Group.48 

 

 

 



169 

Appendix G - Automotive industry in the U.S. & Mexico.49 
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Appendix H - Internet of Things (IoT) in the U.S.50 
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SUMMARY 

 

 

STUNTED INNOVATION: HOW LARGE INCUMBENT COMPANIES 

FAIL IN THE ERA OF SUPPLY CHAIN  DIGITALIZATION. 

 

Companies face continuous challenges caused by new customer requirements, innovations, 

global economic changes, market shifts, and industrial evolutions among others. Many of them 

strive for surviving and remaining competitive, however, it is burdensome to keep up to speed 

with the industry. Operations management and specially supply chain management are highly 

complex areas that exert a direct influence on a company’s efficiency, performance and 

profitability. Therefore, as part of their constant pursuit of processes optimization and cost 

reduction, companies turn their attention to solutions enabled by new technologies which could 

offer an opportunity to improve performance. 

In the last few years, digital technologies including blockchain and the Internet of Things have 

captivated industrial technologists and executives with the promise of empowering the human 

workforce and improving overall efficiency by making use of data analytics, real-time process 

monitoring, robotic automation of business processes, simulations, and systems integration. 

These technologies aim for making operations more transparent by increasing their visibility 

on a real-time basis to aid employees and decision makers. Through extensive empirical 

qualitative work, this dissertation sheds light on how  these technologies are being implemented 

at large incumbent companies and what effects do they bring to organizations. 

Therefore, to research the digitalization phenomena, this dissertation starts (Chapter 2) by 

offering an empirical case study of a transnational automotive Tier 1 company developing and 

implementing an IoT-based monitoring system at its suppliers’ production plants. This study 
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depicts how this technology is implemented and what are its effects on the relationship between 

the Tier 1 company and its Tier 2 supplier. After looking at the external part of the supply 

chain, Chapter 3 provides insights into the absorption of digital technologies inside the Tier 1 

organization. The implementation of Robotic Process Automation within business process 

operations faces various challenges and obstacles within and across intra-company’s 

organizations. 

The development of IoT-enabled solutions for supply chains can offer a new possibility to 

generate revenue through their external commercialization. Chapter 4 analyses the 

development of an IoT solution by a Tier 1 company with the intention of taking the solution 

to the external market. This project encountered several obstacles and challenges throughout 

its development; chapter 4 depicts the hurdles of an automotive company in its efforts to create 

a new business model based on digital technologies targeting supply chain operations. 
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NEDERLANDSE SAMENVATTING  

 STAGNERENDE INNOVATIE: HOE GROTE GEVESTIGDE 

BEDRIJVEN FALEN IN HET TIJDPERK VAN 

TOELEVERINGSKETEN DIGITALISERING.  

 

Bedrijven worden voortdurend geconfronteerd met nieuwe uitdagingen zoals veranderende 

klanteisen, innovaties, wereldwijde economische  ontwikkelingen, marktverschuivingen en 

industriële evoluties. Velen van hen streven ernaar concurrerend te blijven, maar het is lastig 

om de snelheid van de industrie bij te houden. Operations management en in het bijzonder 

supply chain management zijn zeer complexe functies die een directe invloed uitoefenen op de 

efficiëntie, prestaties en winstgevendheid van een onderneming. In hun voortdurende streven 

naar procesoptimalisatie en kostenreductie richten bedrijven hun aandacht dan ook op 

oplossingen die mogelijk worden gemaakt door nieuwe technologieën. 

In de afgelopen jaren hebben digitale technologieën, waaronder blockchain en het Internet of 

Things, technologen en leidinggevenden in de ban gehouden met de belofte om arbeidskrachten 

zelfstandiger te maken en de algehele efficiëntie te verbeteren door gebruik te maken van data-

analyse, real-time procesmonitoring, robotische automatisering van bedrijfsprocessen, 

simulaties en systeemintegratie. Deze technologieën hebben tot doel operaties transparanter te 

maken door hun zichtbaarheid in real-time te verhogen om werknemers en besluitvormers te 

helpen. Door middel van uitgebreid empirisch kwalitatief werk, werpt dit proefschrift licht op 

hoe deze technologieën worden geïmplementeerd bij grote gevestigde bedrijven en welke 

effecten ze hebben op organisaties. 

Om dit fenomeen te onderzoeken, begint dit proefschrift (Hoofdstuk 2) met een empirische 

casestudy van een internationale fabrikant van hightech auto-onderdelen (hierna: Tier 1)dat een 

IoT-gebaseerd monitoringsysteem ontwikkelde en implementeerde in de productiefabrieken 
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van één van zijn leveranciers. Deze studie toont hoe deze technologie werd geïmplementeerd 

en wat de effecten hiervan zijn op de relatie tussen dit bedrijf en zijn toeleverancier. Nadat het 

externe deel van de toeleveringsketen onder de loep is genomen, geeft hoofdstuk 3 inzicht in 

de absorptie van digitale technologieën binnen de Tier 1 organisatie. Hoofdstuk 3 laat zien hoe 

de implementatie van Robotic Process Automation binnen de bedrijfsprocessen wordt 

geconfronteerd met verschillende uitdagingen en obstakels, zowel binnen en tussen de business 

units van het bedrijf. 

De ontwikkeling van IoT-gebaseerde oplossingen voor de toeleveringsketen kan een nieuwe 

mogelijkheid bieden om inkomsten te genereren door de externe commercialisering ervan. 

Hoofdstuk 4 analyseert de ontwikkeling van een IoT oplossing door het Tier 1 bedrijf met de 

intentie om de oplossing op de markt te brengen. Dit project kende verschillende obstakels en 

uitdagingen gedurende de ontwikkeling; Hoofdstuk 4 beschrijft de hindernissen voor een van 

oorsprong niet-IT gericht automotive bedrijf in haar inspanningen om een nieuw business 

model te creëren gebaseerd op digitale technologieën gericht op supply chain operaties. 

 

 

 

 

 

 

 

 

 



181 

AUTHORS PORTFOLIO 

 

Peer-reviewed publications 

Stevens, M., Caballero, J., Madiedo, J. (2018). “Talking to Machines: Implementing 

IoT-enabled tools at the buyer-supplier interface”. Journal of Operations Management (under 

review). 

 

Caballero, J. (2020). “Robotic process automation in Operations Management: a look 

into the intraorganizational game”. (being submitted to journals). 

 

Peer-reviewed conference proceedings 

Stevens, M., Caballero, J., Madiedo, J. (2018). 29th Annual Conference Production 

and Operations Management Society (POMS). Expanding Boundaries of POM. "Supply 

chain digitalization: Hindrance and spurring factors of supply chain integration " 

Track: Supply Chain Management. Houston, TX (May 3-7, 2018). 

 

Caballero, J. (2020). The 6th World Conference on Production and Operations 

Management – P&OM 2022 (2020). Nara, Japan (August 23-26, 2022). 

 

Caballero, J. (2020). 32nd Annual Conference Production and Operations Management 

Society (POMS). Emerging Domains of POM. Orlando, FL (April 21-25, 2022). 

 

Workshops and research days 

Caballero J,. RSM research day. Erasmus University Rotterdam, Rotterdam School of 

Management, The Netherlands (November, 2017). 

 

Journal of Operations Management (JOM). Supply Chain Consortium. Mays Business 

School, Texas A&M University, College Station, TX (Jan 31 – Feb 1, 2020). 

 

Conference chairmanship 

29th Annual Conference Production and Operations Management Society (POMS). 

Expanding Boundaries of POM. Contributed session: SCM Case Studies I. Houston, TX 

(May 3-7, 2018). 

 

 



182 

ENDNOTES 

 
1 Gartner Says Global IT Spending to Grow 6.2 Percent in 2018, Gartner, April 8, 2018. 

https://www.gartner.com/en/newsroom/press-releases/2018-04-09-gartner-says-global-it-

spending-to-grow-6-percent-in-2018. 

2What’s Industry 4.0?, Bernard Marr, Forbes, September 2018, 

https://www.forbes.com/sites/bernardmarr/2018/09/02/what-is-industry-4-0-heres-a-super-

easy-explanation-for-anyone/?sh=7c3617729788. 

3 Reinnhard, Griessbauer, Vedso Jesper, and Schrauf Stefan. 2016. “Industry 4.0: Building the 

Digital Enterprise.” 2016 Global Industry 4.0 Survey. 

https://doi.org/10.1080/01969722.2015.1007734. 

4 Industry 4.0 and the IIOT: After COVID-19, Stiehler A. et al, UBS, June 17, 2020. 

5 Shi, Zhan, Yongping Xie, Wei Xue, Yong Chen, Liuliu Fu, and Xiaobo Xu. “Smart Factory 

in Industry 4.0.” Systems Research and Behavioral Science 37, no. 4 (2020): 607–17. 

https://doi.org/10.1002/sres.2704. 

6 Nexeed – welcome to the smart factory, Bosch, https://www.bosch.com/stories/nexeed-

smart-factory/ 

7 Zhong, Ray Y, Xun Xu, and Lihui Wang. “Iot-Enabled Smart Factory Visibility and 

Traceability Using Laser-Scanners.” Procedia Manufacturing 10 (2017): 1–14. 

https://doi.org/10.1016/j.promfg.2017.07.103. 

8 Jeong, BongJoo, and June-Young Bang. “Developing Strategies and Current Trend of Smart 

Factory.” Journal of International Logistics and Trade 16, no. 3 (2018): 88–94. 

9 How Industry 4.0 helped Bosch Rexroth improve production lines, Enterprise IoT Insights, 

November 2017, https://enterpriseiotinsights.com/20171102/channels/fundamentals/how-

industry-4-0-helped-bosch-rexroth-improve-production-lines-tag23-tag99 

10 Dassisti, Michele, Antonio Giovannini, Pasquale Merla, Michela Chimienti, and Panetto 
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