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Abstract 

The automotive industry plays an important role for the global economy, both for developing and 

developed nations. Nowadays, the car manufacturing companies face significative disruptions in 

the sector which can be regarded as business opportunities or result in difficulties in case firms do 

not adapt fast and efficiently as it might be necessary. Simultaneously, new technologies, 

especially from the software realm and not only from the hardware side anymore, have been 

opening space for new creations, players, and innovative business models to arise in the industry. 

One of those new and promising technologies is the blockchain (BT) network and the possibility 

of building a digital ecosystem with different and untrusted stakeholders. Blockchain is a 

transactional database technology that relies on the internet as its framework base with distributed 

ledger technology (DLT) protocols that enables its attribute of storing data related to any kind of 

transaction in a peer-to-peer network, for individuals or entities, in a transparent (verifiable), 

chronological, consensual, and tamper-resistant manner. Through the analysis of the blockchain 

technology from a strategic perspective for multinational car manufacturing companies, combined 

with a focus on the Brazilian market challenges and opportunities, this paper studies the extent to 

which blockchain can add value to car manufacturers’ businesses and their respective stakeholders 

in general and goes deeper in the local market reality. This research applies a qualitative approach 

to further explore the yet not widely discussed topic in the automotive sector. It highlights how the 

main stakeholders from the OBMs’ ecosystems can benefit from blockchain’s through interviews 

with executives from the sector. It is concluded by this study that even though blockchain 

technology’s features are promising for the sector as it could benefit especially the clients, there 

are other pressing issues that must be addressed before, especially in Brazil. Considering the 

potential level of investment, capabilities, and the underlying risks of such an endeavor, other 

sectors are more likely to develop a BT solution due to a proximity to their core business and offer 

to OBMs as a solution. This thesis is organized in the following sequence: introduction, literature 

review, methodology, findings and discussion, and conclusion. 

Keywords: car manufacturing companies, multinationals, strategy, international 

management, new business opportunities, blockchain, Brazil  



 

 
 

Resumo 

A indústria automotiva desempenha um papel importante para a economia global, tanto para países 

em desenvolvimento quanto desenvolvidos. Atualmente, as empresas fabricantes de automóveis 

enfrentam significativas disrupções no setor, as quais podem ser encaradas como oportunidades 

de negócio ou resultar em dificuldades caso as empresas não se adaptem de forma rápida e eficiente 

conforme necessário. Simultaneamente, novas tecnologias, principalmente do âmbito de softwares 

e não mais unicamente de hardwares, vêm abrindo espaço para novas criações, atores e modelos 

de negócios inovadores surgirem na indústria. Uma destas novas e promissoras tecnologias é a 

rede blockchain. Blockchain é uma tecnologia de banco de dados transacional que conta com a 

internet como estrutura base com protocolos de tecnologia de contabilidade distribuída (DLT) que 

possibilita as capacidades de armazenar dados relacionados a qualquer tipo de transação em uma 

rede entre pares de indivíduos ou entidades de forma transparente (verificável), cronológica, 

consensual e inviolável. Ao analisar esta tecnologia sob uma perspectiva estratégica para empresas 

multinacionais de fabricação de automóveis, combinada com o foco nos desafios e oportunidades 

do mercado brasileiro, este trabalho estuda até que ponto a rede blockchain pode agregar valor aos 

negócios das montadoras e seus respectivos grupos interessados em geral, e se aprofunda na 

realidade do mercado local. Esta pesquisa aplica uma abordagem qualitativa para explorar este 

tema ainda não amplamente discutido no setor automotivo e destaca como os principais 

participantes dos ecossistemas das montadoras podem se beneficiar da blockchain por meio de 

entrevistas com executivos do setor. O estudo conclui que embora os recursos da tecnologia 

blockchain sejam promissores para o setor, pois podem beneficiar principalmente os clientes, 

existem outras questões que precisam ser abordadas antes, especialmente no Brasil. Considerando 

o potencial nível de investimento, as capacidades e os riscos subjacentes de tal empreendimento, 

outros setores são mais propensos a desenvolver uma solução como esta para as montadoras devido 

à proximidade com seu negócio principal. Esta tese está organizada na seguinte sequência: 

introdução, revisão da literatura, metodologia, análise dos resultados e discussão e conclusão. 

Palavras-chave: montadoras de carros, multinacionais, estratégia, gestão internacional, 

novas oportunidades de negócio, blockchain, Brasil  
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1 Introduction 

1.1 Problem Definition 

The reason for a firm to exist could be described in the past as the way to realize its 

principals’ goals of earning profits through value-creating activities for targeted groups (Pitelis & 

Teece, 2009). However, the business landscape became more complex for both companies and 

consumers (Fatehi & Choi, 2019). With existing economic, social, and environmental challenges 

being added on top of consumers’ constantly evolving needs, technology can be regarded as the 

main tool to address all that. Under this perspective, due to its steep evolution and breadth with 

ever faster cycles of innovation, term brought to the literature by Kondratieff (1935) and 

Schumpeter (1934), technology has been opening space for new creations, players, and innovative 

business models to arise (Dal Mas et al., 2020; Nuvolari, 2019; Philbeck & Davis, 2018; Chou, 

2018). 

In this context of innovation cycles, blockchain technology (BT) was created between 2008 

and 2009 with Bitcoin (Nakamoto, 2008) and has been increasingly gaining attention from the 

academy and firms worldwide since then (Hong & Hales, 2021; George et al., 2019; Hughes et al., 

2019; Zalan, 2018; Risius & Spohrer, 2017). BT is a transactional database technology which 

combines the internet as its framework base with distributed ledger technology (DLT) protocols 

that enables its attribute of storing data related to any kind of transaction in a peer-to-peer network 

in a transparent (verifiable), chronological, consensual, and tamper-resistant manner (Hasan et al., 

2020; Casino et al., 2019; Wang et al., 2019; Zalan, 2018; Glaser, 2017; Bashir, 2017; Morabito, 

2017). 

Blockchain technology’s functioning principles, general applications and risks have been 

widely analyzed and discussed in the literature so far, whereas practitioners in some industries are 

testing and implementing it (Zutshi et al., 2021; Siegfried et al., 2020; Beck et al., 2018). Some 

researchers consider it to represent a second internet revolution, mentioned by Hasan et al. (2020) 

in reference to Tapscott and Tapscott (2016) as the “internet of value”, as it creates opportunities 

to change industries with new added values to customers and businesses (Upadhyay et al., 2021; 

Zalan, 2018). 

The financial sector, the first to experience the effects of BT due to the emergence of 

cryptocurrencies, is moving fast to adopt the technology in different parts of its wide playing field 

(Niu et al., 2021; Siegfried et al., 2020; Harris & Wonglimpiyarat, 2019; Beck et al., 2018; Risius 
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& Spohrer, 2017). Indeed, banks, payment firms and investors have already been embracing 

Bitcoin, Ethereum and other cryptocurrencies for years (Iansiti & Lakhani, 2017; Mougayar, 

2016). 

Nevertheless, it goes beyond that in the financial realm. After a long period of growth due 

to globalization, the global trade started to slow down and this deceleration can be explained by a 

combination of factors discussed by Kumari and Bharti (2020), which are trade policies, 

infrastructure issues for logistics, customs bureaucracies, and changes in processes. To address 

this challenge, as mentioned by Guo and Liang (2016) and Sanka et al. (2021), banks along with 

tech companies organized consortiums and developed blockchain enabled platforms targeting 

import and export trades to facilitate these transactions. 

In digital commerce, global players dominating both local and cross-border e-commerce 

are widely leveraging BT’s ambidexterity combined with IoT and AI to drive their respective 

operational efficiency and sales up through smart data usage, enhanced trust among parties and 

better customer experience (Niu et al., 2021; Hasan et al., 2020; Martinez et al., 2019). Similarly, 

in the jewelry industry’s supply chain, especially with diamonds, blockchain is being implemented 

to help firms to ensure the authenticity and good provenance of their products, which contributes 

to maintain their brands’ reputations (Hooper & Holtbrügge, 2020; Choi, 2019; Iansiti & Lakhani, 

2017). 

In addition to governance and social challenges in business, BT is also an important tool 

to address environmental pressing issues which are at the top of corporate leaders' agendas 

worldwide (Rane & Thakker, 2019). Companies from different sectors are leveraging this 

technology to perform green procurement, to foster the circular economy, to reduce greenhouse 

gases (GHG) emissions, and to improve energy usage and waste disposal (Diniz et al., 2021; Hong 

& Hales, 2021; Upadhyay et al., 2021; Kouhizadeh et al., 2020; Tsolakis et al., 2021; Cohen, 2020; 

Rane & Thakker, 2019; Saberi et al., 2019). 

In the same context of sustainability challenges, studies related to the automotive 

manufacturing industry mainly touch on the subject of having BT as a tool to foster supply chain 

management improvements throughout the sector’s complex tiers of suppliers for both quality and 

sustainability aspects (Reddy et al., 2021; Upadhyay et al., 2021). Nonetheless, in terms of 

opportunities to be seized, to date few studies have addressed other opportunities that can be 
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leveraged by OBMs in other parts of their businesses with blockchain, which are relevant to 

society. 

The automotive manufacturing sector accounts to near 3% of the global GDP output alone 

(Ewing & Cohen, 2021) and has already contributed to several other industries with valuable 

operational and managerial techniques (Candelo, 2019). In this sense, by evaluating how 

blockchain technology can be leveraged within the broad and globally important automotive realm, 

this study focuses on potential applications in the car sector ecosystem that can add value to its 

stakeholders and enhance the power of original brand manufacturers (OBMs) over others (Wang 

et al., 2020). 

Additionally, through information gathered in interviews with executives, this research 

discusses in more details whether BT applications would be important for Brazil at this moment 

considering the local challenges, as several car manufacturing firms have business activities in the 

country. The initial assumption was that BT, as an innovation, can stimulate the local market to 

reach its potential, as the sector in Brazil has not yet achieved the performance that OBMs expected 

when liberal policies started to being implemented in the previous decades (Daudt & Wilcox, 

2018).  

Thus, by covering the aforementioned topics, this research adds value to academics through 

validations related to some use cases already discussed in the literature, such as stakeholders from 

the car industry ecosystem benefiting from this potential technology application and reflections 

for further lines of investigation in this field not broadly studied yet. Researchers can conduct 

similar studies to compare this research’s results with other countries, either with similar social 

and economic conditions or different ones. Furthermore, investigators can also discuss about how 

to technically set up a blockchain network that can benefit all discussed stakeholders and which 

kind of company would be more suitable to bring this innovation to the world in terms of know-

how and investments capability. Finally, to managers in the industry, this study contributes with 

practical insights to be considered when seeking new competitive advantages in this fierce 

industry, such as creating consortiums or to outsource the development of this solution. 

1.2 Research Question 

Blockchain technology can be regarded as an innovation that is still in its infancy as several 

applications are not even known by professionals and companies from different sectors. Further, 

as it happened with internet, there might be ways through which the technology has not even been 



16 

 
 

considered and consequently explored yet. In this sense, BT is also incipient for the car 

manufacturing industry and this study aims at introducing the technology and its potential 

applications that can improve their business ecosystems by answering the following question: “To 

what extent can blockchain network technology add value to car manufacturers’ businesses 

and stakeholders in Brazil?” 

Additionally, as two adjacent objectives, this research intends to understand the overall 

structure of the car industry value chain and to learn about the Brazilian context for multinational 

OBMs that might want to bring to the country some innovation for competitive advantage reasons. 

The findings of this research will explain better the potential benefits the technology can offer, as 

well as the challenges to be overcome and possible priorities that should be addressed in advance 

before the implementation of such a novelty. 

1.3 Methodology 

In order to answer the research question and to acquire the necessary enlightenment, this 

study was based on a qualitative analysis supported by knowledge gathered through semi-

structured interviews with professionals from a car manufacturer (OBM) in Brazil. A deductive 

and exploratory approach was preferred because of the limited data availability that stems from 

the incipient stage of the technology yet, so the author had the flexibility to extract concrete and 

abstract levels of ideas, assess them through strategic lenses and confront them with a theory. 

As the automotive sector influences on a wide domain of other segments with direct and 

indirect stakeholders, this study focused mainly on the car manufacturing firms, their end 

customers and other businesses that also have direct contact with car owners. Within the broad 

automotive realm, this portion of the sector was chosen for three main reasons. The first is the 

sector’s relevance to the global economy. Second, there is still a lack of studies addressing BT 

applications into areas of the sector other than its supply chain processes. The third factor is the 

privileged access to top executives of the sector that the researcher has due to professional reasons, 

as all of them work at the same company, which facilitated data collection from the experts. 

Furthermore, this research focuses exclusively on strategic business opportunities that 

blockchain technology can offer to OBMs and some of its stakeholders. Therefore, technical 

discussions with respect to the digital infrastructure to the BT networks have been disregarded. 
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1.4 Structure 

This master thesis is organized in 5 chapters. The first stablishes for readers an introduction 

to the topic of the study. Subsequently, the literature review is presented, addressing three main 

topics: (i) Innovation cycles and industrial revolutions, (ii) blockchain key concepts, current 

applications, and current challenges, and (iii) the automotive manufacturing context, challenges, 

and the proposition to the manufacturing sector. The third chapter explains the reasoning behind 

the methodology adopted by the author, whereas the fourth presents the results of the semi-

structured interviews. Finally, the fifth chapter concludes the study with highlighted findings and 

suggests for both academic and managerial domains insights to be considered in the future.  
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2 Literature Review 

2.1 Innovation Cycles and Industrial Revolutions 

Several technological changes took place throughout the history of modern society and 

many others are yet to come as innovation-cycles or new waves of innovation are becoming ever 

faster (Kondratieff, 1935; Schumpeter, 1934). From the previous century to date, literature offered 

us compelling but different ways of analyzing and framing technology evolution phenomenon and 

its economic impact on productivity growth and society evolution (Nuvolari, 2019). Schumpeter 

(1942) with his theory of “creative destruction”, for instance, stated that for innovations to thrive 

and promote growth, older and less efficient technologies and businesses should fall, whereas 

Solow (1957) questioned the time it takes to productivity growth be positively affected by 

innovations, alleging it grows at a constant rate over time regardless the technology in question. 

Other interesting studies are Dahmen’s notion of “development blocks” discussed by Nuvolari 

(2019), which claims that different technologies can complement one another and accelerate their 

respective progress and impact on growth through innovations, and Freeman’s and Louçã’s (2001) 

broader theory of “technological systems”, which is closely related to the industrial revolution eras 

approach, bundling some innovations together because of their influence on others. 

In this sense, by considering those relevant and different perspectives, it is reasonable to 

adopt the industrial revolutions’ framework to reach the current point of discussion at which 

innovation and society are currently in, mainly because throughout history, technologies were 

indeed important for improving one another (Nuvolari, 2019). During the first industrial revolution 

the combination of steam power with mechanized production was responsible for fostering a 

massive progress for human society with higher outputs from industries and a consequent steep 

urbanization period (Macpherson, 1962). In the second industrial revolution, not only technical 

innovations such as electricity, the first information and communication technologies (ICTs) and 

internal combustion engines (ICEs) were introduced, but also processes, with standardization and 

precision in manufacturing, which were important for life quality improvements (Philbeck & 

Davis, 2018; Smil, 2005). Finally, the third industrial revolution also brought to people’s lives the 

computing power, responsible for enabling several other innovations, opportunities, and a massive 

growth for a heavily connected society to date (Philbeck & Davis, 2018). 
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Figure 1 

The three industrial revolutions’ drivers and the potential fourth on the way 

 

Source. Nuvolari (2019); Philbeck & Davis (2018); Smil (2005); and Macpherson (1962). 

 

Now, some authors assert that we, as a society, are heading to the fourth industrial 

revolution because of a new wave of technological innovations that are being introduced, such as 

the internet of things (IoT), blockchain and artificial intelligence (AI) (Chou, 2018).  Nonetheless, 

others who follow the theory that blocks of incremental innovations are better frameworks allege 

we are going towards an improved third industrial revolution of some sort (Nuvolari, 2019; Pardi, 

2019). Chou (2018) claims that these key innovations are poised to foster big disruptions as others 

from previous industrial revolutions did, whereas Nuvolari (2019) states that these are evolutions 

that stem from the internet and computing era yet, hence not precisely a new wave per se. Either 

way, it is unquestionable the fact that throughout capitalist economy history, innovations were 

essential for progress. In this context of innovation cycles, blockchain technology is a strong 

candidate to disrupt the business reality we currently know and to change society in many aspects 

(Upadhyay et al., 2021). 

Indeed, it is hard to predict how long the phases of introduction and massive adoption, 

called “installation” and “deployment” periods in Perez’s (2015) theory, will take for this 

technology to become a protagonist and foster growth. However, for this exact reason this study 

focuses on exploring blockchain technology, its functioning principles, and its potential 

applications in the car manufacturing realm, reaching other business opportunities other than the 

important supply chain efficiency improvements (Siegfried et al., 2020; Wang et al., 2020). 
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2.2 Blockchain Technology 

2.2.1 Functioning Principles and Varieties 

On technical terms, according to Hasan et al. (2020) in reference to Tapscott and Tapscott 

(2016) and to Bahga and Madisetti (2017), blockchain technology (BT) is a transactional database, 

which has the internet infrastructure as its fundamental framework and combines it with distributed 

ledger technology protocols (DLT) that define how it operates (Hong & Hales, 2021). These 

features enable its capacity of storing encrypted data from any kind of transaction in a peer-to-peer 

digital network and validating such exchanges in a transparent (verifiable and auditable), 

chronological, consensual, secure, and tamper-resistant manner (Hasan et al., 2020; Casino et al., 

2019; Wang et al., 2019; Zalan, 2018; Glaser, 2017; Bashir, 2017; Morabito, 2017). In this sense, 

considering that as a decentralized database it is constantly updated, the underlying principle 

allowing the inclusion of ever new information in a coordinated manner is the consensus 

mechanism (Zutshi et al., 2021). 

The blockchain technology (BT), initially applied in Bitcoin’s peer-to-peer public digital 

network, which has totally decentralized control, has been gaining several other varieties 

throughout the years, including private BT networks, depending on the goal of the developers and 

users of such infrastructure (Zutshi et al., 2021; Helliar et al., 2020; Hooper & Holtbrügge, 2020; 

Yeoh, 2017; Buterin, 2014; Nakamoto, 2008). Nonetheless, the core of its functioning principles 

is the same. At least some participants of the network, also called as nodes or miners, are supposed 

to validate the digital transactions (monetary, assets, files, identities etc.) which are added to 

databases through blocks of information stored in a chronological sequence, becoming available 

for potential future examinations (tracking and auditing) (Hasan et al., 2020; Wang et al., 2019; 

Yermack, 2017; Glaser, 2017). After the required validations that are performed by the necessary 

nodes, which vary according to the blockchain network structure in question, the information 

cannot be changed or deleted from the database without consensus (Hooper & Holtbrügge, 2020; 

Treiblmaier, 2018; Yeoh, 2017; Bashir, 2017). 

With respect to BT networks main differences, there are three characteristics that originate 

the aforementioned varieties (Table 1). The first feature is related to who can participate in a 

particular blockchain network, since it can either be public, in which all individuals and institutions 

can join, or private, where only specific members are accepted according to its underlying rules 

(Zutshi et al., 2021; Helliar et al., 2020; Casino et al., 2019). This private option has been 
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increasingly adopted by both individual companies and groups of firms, usually called as 

consortiums, which join efforts to build such complex digital infrastructures to enhance their 

business models and seize potential competitive advantages (Sanka et al., 2021; Helliar et al., 

2020; Siegfried et al., 2020; Guo & Liang, 2016). 

The second feature concerns how the validations are performed and by whom. When a BT 

network is public, also known as permissionless blockchain, any entity can join and participate in 

the network even to perform validations (Helliar et al., 2020; Casino et al., 2019). This fundamental 

procedure is based on the consensus mechanism, which can be set through a proof of work (PoW), 

proof of stake (PoS), and directed acyclic graph (DAG) for public ones (Zutshi et al., 2021). PoW 

was the first to be adopted, but it is heavily criticized because it (is not fast enough for large scale 

processes and businesses) for requiring a lot of computational power from its miners and 

consequently needs too much energy to solve the cryptographic puzzles for block validations and 

to reward them for the “work” done (Beck et al., 2018; Morabito, 2017). On the contrary, PoS 

relies on selecting the validator randomly based on its relevance to the network, without fostering 

“competition” among nodes to validate blocks faster as in the PoW (Zutshi et al., 2021). Finally, 

with similar running characteristics for permissionless blockchain networks, DAG is considered 

to be better suited for IoT and big data applications due to its capacity of processing data 

validations faster and at a larger scale (Zutshi et al., 2021). In the case of private networks, also 

known as permissioned blockchains (Casino et al., 2019), this task of validating blocks of 

transactions is performed only by pre-approved entities that run the key nodes (Helliar et al., 2020), 

which is called by Kuhn et al. (2021) as proof of authority (PoA). 

Additionally, the third feature is related to the smart contract instrument, which adds even 

more value to BT networks as it allows them to be very different from each other according to 

software codes and infrastructure that are developed to be within it (Hewa et al., 2021). A smart 

contract is considered to be a ruling entity on the BT networks because it basically runs their key 

executions and validations autonomously, without the need of another authority overseeing 

activities and enforcing contract agreements among its participants (Hewa et al., 2021; Dal Mas et 

al., 2020; Morabito, 2017). As a result of any well-developed smart contract on BT networks, 

accuracy in executions and trust among untrusted parties are enhanced, whereas transaction costs 

are reduced due to a more transparent and automated transaction scheme (Dal Mas et al., 2020; 

Hasan et al., 2020; Morabito, 2017). 
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Table 1 

Three key differentiating features of blockchain networks 

 

Sources. Zutshi et al. (2021); Sanka et al. (2021); Kuhn et al. (2021); Helliar et al. (2020); Siegfried 

et al. (2020); Dal Mas et al. (2020); Casino et al. (2019); Beck et al. (2018); Morabito (2017); Guo 

& Liang (2016). 

 

Due to the complexity of this subject, further technical explanations are out of the scope of 

this study, as it intends to address mainly the business usefulness of this technological novelty and 

specially its applications on the car manufacturing industry. 

2.2.2 Existing Practical Applications 

Depending on the “lenses” we use to analyze blockchain technology (BT), it can be 

regarded as a very recent innovation, since it was first presented to the business environment with 

a clear application between 2008 and 2009 through Bitcoin (Mougayar, 2016; Buterin, 2014; 

Nakamoto, 2008). Nonetheless, regardless of the time perspective discussion, BT has been 

unquestionably gaining attention from different industries since its inception and the interest in 

this technology stems from its broad potential application (Qiao et al., 2021; Zutshi et al., 2021; 

Hughes et al., 2019; Beck et al., 2018; Zalan, 2018; Risius & Spohrer, 2017). In several sectors it 
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can reduce transaction costs (monetary and time), enhance trust among untrusted parties and safely 

store data in a wide array of conditions and environments (Centobelli et al., 2021; Dal Mas et al., 

2020; Wang et al., 2020; Hooper & Holtbrügge, 2020). These features are attainable because data 

is available to be monitored and audited, agreements can be enforced by smart contracts and few 

or no manual intervention is usually necessary (Hewa et al., 2021; Hasan et al., 2020; Wouda & 

Opdenakker, 2019). 

In this context, the financial sector was certainly a trailblazer when it started to integrate 

blockchain technology into its operations through Bitcoin and other cryptocurrencies later on (Niu 

et al., 2021; Siegfried et al., 2020; Harris & Wonglimpiyarat, 2019; Beck et al., 2018; Risius & 

Spohrer, 2017). It might have been a shock at first, but banks, payment firms and investors are 

used to dealing with this matter in finance for years already, especially because of the new business 

opportunities it brings to the field (Iansiti & Lakhani, 2017; Mougayar, 2016).  

Nonetheless, financial institutions are also leveraging BT to offer solutions to a worldwide 

faced challenge, which is the deceleration of global trade growth. This slowdown in such an 

important topic can be explained by a combination of factors as mentioned by Kumari and Bharti 

(2020), such as trade policies, infrastructure issues for logistics, customs’ bureaucracies, and 

changes in processes. Indeed, the authors focused on the Asian context, but those subjects can all 

be extrapolated to the extent of the global level. In this setting, banks, in partnership with tech 

companies such as IBM, have been organizing consortiums to create blockchain enabled platforms 

to facilitate and accelerate import and export transactions. Some of the most prominent 

consortiums so far are R3 CEV and We.Trade platforms (Sanka et al., 2021; CB Insights Research, 

2018; Guo & Liang, 2016). Considering that BT can improve performance and reduce transaction 

costs (Hasan et al., 2020; Upadhyay, 2020), high expectations come from all stakeholders in this 

segment. Furthermore, other kinds of asset transactions are being made through blockchain 

networks, such as properties in the real estate industry and digital assets such as arts and games’ 

icons through non-fungible tokens (NFTs) (Dowling, 2021; Lemieux et al., 2020; Wouda & 

Opdenakker, 2019). 

By knowing that blockchain technology relies on the internet infrastructure as its basis, as 

highlighted by Hasan et al. (2020) in reference to Tapscott and Tapscott (2016) and to Bahga and 

Madisetti (2017), it is an inevitable consequence that global leading players, dominating the local 

and cross-border digital commerce, such as Alibaba and its big subsidiaries, Walmart, eBay, and 
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others, would be interested in BT’s potential to increase their competitive advantages over 

adversaries as in other sectors (Niu et al., 2021; Upadhyay et al., 2021; Saberi et al., 2019). By 

leveraging blockchain ambidexterity and combining it with IoT and AI, these companies rely on 

tracking and automated features connected to a blockchain network in their operations, which can 

result in an improvement of operational efficiencies, smart data usage, better customer experience, 

enhanced trust among all stakeholders and consequent benefits to their respective financial 

performance (Niu et al., 2021; Hasan et al., 2020; Hong & Hales, 2021; Martinez et al., 2019). 

Another interesting application of blockchain technology can be seen in the jewelry 

industry’s supply chain, in which companies such as De Beers and Fred Meyers Jewelers are using 

it to monitor authenticity and good provenance of diamonds with the goal of avoiding certification 

counterfeits and involvement with wars in conflict regions to maintain their brands’ reputation 

(Hooper & Holtbrügge, 2020; Choi, 2019; Iansiti & Lakhani, 2017). In addition to addressing 

governance and social problems, BT has proven to be a useful tool to solve environmental 

challenges at least partially, which concern a vast majority of corporate leaders and their respective 

agendas worldwide (Rane & Thakker, 2019). Companies from different sectors are leveraging this 

blockchain technology to perform green procurement, to foster the circular economy, to reduce 

greenhouse gases (GHG) emissions, and to improve the use of energy and waste disposal (Diniz 

et al., 2021; Hong & Hales, 2021; Upadhyay et al., 2021; Kouhizadeh et al., 2020; Tsolakis et al., 

2021; Cohen, 2020; Rane & Thakker, 2019; Saberi et al., 2019). Additionally, still in the 

sustainability realm, studies related to several industries, including the automotive sector, touch 

on the topic of having BT as a driver to foster supply chain management improvements towards a 

more environmentally friendly setting (Upadhyay et al., 2021; Rane & Thakker, 2019). 

2.2.3 Challenges in Blockchain Technology Application 

As presented in the previous section, blockchain technology has the potential to add value 

to businesses in different sectors such as creative, financial, industrial manufacturing industries 

including automotive, digital commerce, luxury, real estate, and many others. However, along with 

this innovation, several challenges might be faced by institutions that intend to adopt it both at the 

strategic and operational levels (Lemieux et al., 2020; Siegfried et al., 2020).  

The widespread usage of mobile devices and the cost reduction of sensors and hardware 

led society to the digital and connected setting we live today (Llopis-Albert et al., 2021; Chen et 

al., 2012). Indeed, the technological maturity industries and society currently have is favorable to 
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blockchain and other innovations to be implemented, but with that, information governance, which 

have already been a strategic source of competitive advantages for firms in the past, becomes a 

concern due to the complexity of more decentralized digital environments (Upadhyay et al., 2021; 

Lemieux et al. 2020). 

With respect to blockchain technology at the operational level, Siegfried et al. (2020) 

discuss about six necessary technological capabilities that companies must address to avoid severe 

hindrances when adopting it in the manufacturing environment. The six topics that the authors 

suggest being considered and mastered for an effective BT adoption are (i) performance, (ii) 

reliability, (iii) IT security, (iv) scalability and extendibility, (v) compatibility and interoperability, 

and (vi) adaptability. Performance relates to the possibility of processing a large volume of data 

and validations. Reliability is tied to stability it must have to not impact businesses, whereas IT 

security goes in the same direction but with regards to protecting the digital infrastructure against 

digital attacks. Scalability and extendibility are related to flexibility to increase the scale and 

increase the scope of the network’s work functioning. Compatibility and interoperability relate to 

the acceptance of other entities and systems joining the digital environment without impacting 

performance and the development of patterns for systems and platforms to run smoothly when 

integrated. Finally, adaptability is simply related to an ease to perform changes, having a digital 

infrastructure with flexibility to be adapted throughout the time. 

All these aspects are mentioned because businesses with large scale processes, either 

manufacturing or not, require low latency for continuous real-time data processing and 

communication among machines and organizations, efficient energy consumption, massive data 

storage and security capacity, and flexibility to change and to integrate other systems and entities 

into their digital ecosystems (Upadhyay et al., 2021; Siegfried et al., 2020; Frizzo-Barker et al., 

2020; Min, 2019).  

In this sense, as Siegfried et al. (2020) suggest, private blockchain networks are the most 

appropriate to ensure that the majority of the aforementioned challenges do not hinder the 

technology adoption. However, authors also mention that when all nodes involved in the 

blockchain network are known or make part of the same institution, it does not make sense to 

switch from a centralized database to a blockchain network. 
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2.3 Context, Challenges, and the Thesis Proposition to the Automotive Manufacturing Sector 

Throughout the history of modern society, the automotive manufacturing industry has been 

an important element for both industrialized and emerging countries’ economies worldwide (Saeed 

et al., 2019; Orsato & Wells, 2007). It is possible to clearly see the industry’s relevance through 

key numbers as it contributes to near 3% of the global GDP output alone (Ewing & Cohen, 2021) 

and directly employed around 14 million people around the globe in 2017 according to the 

International Labour Organization (2020). Moreover, its relevance can be explained by managerial 

contributions originated in the sector that were replicated by other industries such as the mass and 

lean production, assembly lines, market segmentation, just-in-time manufacturing system, total 

quality management (TQM) and by technological advancements in the sector itself (Candelo, 

2019; Qamar & Hall, 2018; Townsend & Calantone, 2014; Turnbull et al., 1992; Womac et al., 

1990). 

Within this context, from the creation of internal combustion engines (ICEs) during the 

second industrial revolution to the current stage at which cars are not only a transportation means 

anymore, several transformations took place in the automotive manufacturing industry both in the 

engineering and operations management sides (Hoeft, 2021; Philbeck & Davis, 2018; Ferràs-

Hernández et al., 2017; Wollschlaeger et al., 2015). These changes were mainly performed to 

overcome some issue in car’s performance or in operational efficiency. For more than a century 

the sector’s evolution was driven by engineering improvements related to the “hardware” that can 

be interpreted as the vehicle per se, but more recently the competitive advantage is being seized 

by companies that are also focusing on other parts of it, which are the “software” within the 

vehicles and adding-value services (Llopis-Albert et al., 2021; Hoeft, 2021). In this perspective, 

Ferràs-Hernández et al. (2017) mention the allegation made by Gerla et al. (2014) that due to this 

new wave of technological innovations cars have become “sensor platforms” with the IoT 

solutions and are now creating an extension of it, called by the authors as “the internet of vehicles”. 

Notwithstanding the progress aforementioned, which is evidently positive for society, there 

are still certain chronical challenges to be addressed by the OBMs and others involved in this 

ecosystem, such as those related to frauds (Macedo et al., 2021; Montag, 2017; Abdallah et al., 

2016; Šubelj et al., 2011; Duboka et al., 2009; Viaene et al., 2007). As Wang et al. (2020) and 

Fraga-Lamas and Fernández-Caramés (2019) discuss, mistrust among stakeholders, including 

customers, and risk mitigation in services provided in the sector for both companies and clients 
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are yet issues. That is due to a lack of accessibility and transparency in historical data about the 

vehicles’ conditions, drivers conduct, previous ownerships and rendered services such as 

maintenance and insurance throughout the vehicles’ life cycle. At the same time that Wang et al. 

(2020) indicated those issues, the authors also proposed a framework based on the blockchain 

technology, which can be helpful to gain and consolidate the most important feature in any kind 

of business relationship, which is trust. 

 

Figure 2 

Blockchain-Based Vehicle PSS Framework 

 

Source. Wang et al. (2020, p. 3). 

 

Overall, the framework suggests an infrastructure based on a blockchain network which 

can collect data from the cars, their respective owners and other stakeholders providing services 

to them. By doing so, all allowed entities can also have access to the information and use it 

according to rules and regulations.  
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3 Methodology 

This section presents concepts and the methodological procedures adopted by the author 

to enable and perform this master thesis study which aims at investigating and understanding the 

extent to which the blockchain technology can add value to automotive manufacturers’ businesses 

as its research matter. The automotive subject was the one selected due to three main factors, which 

are the importance of this industry to the global economy, the lack of studies addressing blockchain 

technology application into other parts of the broad range of activities in the sector, aside from the 

industry’s supply chain issues, and the author’s proximity to this ecosystem for professional 

reasons. As the sector influences on a wide domain of other segments with direct and indirect 

stakeholders, this study focused mainly on the car manufacturing firm, its customers and other 

businesses that also have direct contact with car owners. 

This portion of the study is essential for readers to effectively understand how the research 

was organized, how it was executed, including its data collection, and why the case study design 

was chosen. In terms of settings, the methodological procedures for this master thesis research 

were structured in three parts: (i) research conceptualization, methodology development and 

research question definition, (ii) case study as a research strategy, (iii) approach to data collection 

and analysis. 

3.1 Research Conceptualization, Methodology Development and Research Question 

Definition 

This master thesis research is characterized by the constructionist model (Silverman, 2013), 

also known as the “social constructivist worldview” (Creswell, 2009, p. 6), as it assumes that 

through investigative methods, such as interviewing individuals, it is possible to collect valuable 

information from interviewees’ experiences to validate or reject theories and propositions. The 

study objective was to answer the following research question (RQ): “To what extent can 

blockchain technology add value to car manufacturers’ businesses and stakeholders in 

Brazil?”. Additionally, two adjacent objectives also made part of this research, which are: (i) 

mapping the overall car industry value chain and (ii) learning about the Brazilian context for 

multinational OBMs. Consequently, considering the necessary assessment of BT’s concepts and 

its theoretical and practical applications in the sector at a strategic level, this master thesis research 

was framed in a qualitative methodological approach. 
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This choice was made because there are few studies on the topic available in the literature 

yet and for this reason, open questions, such as this study’s RQ, are more appropriate for the still 

incipient stage of this relevant subject (Silverman, 2013; Yin, 2009). Therefore, deductive and 

exploratory features, which are characteristics of studies based on qualitative methodology, suit 

best this study due to the limited data availability (Neergaard & Ulhøi, 2007, p. 256) and for 

potential subsequent investigations.  

However, despite a not wide array of studies on this research’s particular combination of 

topics, the investigator leveraged the available content in the studies performed by Wang et al. 

(2020) and Fraga-Lamas and Fernández-Caramés (2019). Both studies address BT’s technological 

deployment and interorganizational partnerships (Yin, 2009) in the car sector’s ecosystem to 

formulate propositions and conclusions. Based on this context, this master thesis builds on Wang 

et al. (2020) framework by proposing the use of NFTs ownership features to cars (Dowling, 2021) 

and respective auto parts to improve the ecosystem safety and trust, avoiding frauds. which is 

briefly described below, to validate it with executives from the sector was prepared and 

subsequently assessed with data collected from the sector’s experts and the literature. 

● Proposition: The adoption of a private blockchain network, which should also contain 

NFTs ownership features, for OBMs and clients to have access and control over all 

registered information. Consequently, car owners could share the data with 

stakeholders participating in the OBM’s digital ecosystem to receive better offers for 

products and services, increasing competition and fostering innovation and efficiency 

throughout the sector. 

3.2 Case Study as a Research Strategy 

According to Yin (2009), a case study is an appropriate research method when an 

investigation has to answer questions with “why”, “how” and similar inquiries. Moreover, to meet 

all requirements mentioned by Yin (2009) to apply this research design, it is necessary to focus on 

assessing generalizable theories and propositions to a complex and “contemporary phenomenon 

within a real-life context” over which the researcher has no control. Under these circumstances, 

the appraisal of BT applications into the car industry lies exactly within those conceptual 

boundaries, especially because it also requires an understanding of contextual conditions. 

Although the alignment with all these specifications played an important role in the 

researcher’s decision of working with the case study design, its suitability for extrapolating 
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research findings was the decisive factor. By focusing on the Brazilian context for BT and the car 

manufacturing MNEs, this master thesis’s goal is to create knowledge to both the academy and the 

sector. In this sense, as the study addresses its RQ within an emerging economy’s reality, it was 

assumed that its findings could be a tangible generalization for BT and this particular industry at 

least in developing countries. 

With respect to generalizations, as discussed by Firestone (1993) and Yin (2009), it is 

possible to generalize findings to a population or to a theory. The former relies on statistical 

generalization, which is usually performed through the survey research method. The latter, adopted 

by the author in this study, relies on the analytical generalization, which is applied when the 

investigator aims at confirming predictions and generalizing a set of results to a broader theory. 

This choice was based on the argument made by Yin (2013) that analytical generalization 

is “an extraction of more abstract level of ideas from a set of case study findings”, which can 

subsequently be confronted with a theory to validate or reject it. Hence, considering that this 

exploratory study evaluates the topic at a more strategic level by leveraging people’s experiences 

with a consequent degree of subjectivity, the semi-structured interview data collection technique 

was adopted, and a script was developed (Appendix A). The main reason is that it seemed more 

appropriate to grant an extent of freedom to the interviewees when elaborating their ideas 

individually, with no limitations or biases to enrich the research’s findings with diverse opinions 

(Duarte, 2005; Gaskell, 2000). 

With regards to the case study selection process, Yin (2009) claims that whenever possible 

it is convenient to work with multiple case studies. However, addressing such a strategic discussion 

in the automotive industry makes it complex to have access to professionals from different 

companies, which would denote multiple case studies, due to their private structures, called by 

Silverman (2013) as “gatekeepers” within firms. Furthermore, as the researcher works at a German 

car manufacturing company, it also adds to the difficulty of contacting people from direct 

competitors because of potential “espionage” claims. 

Thus, this master thesis focused on the classic single-case study framework, which allows 

research to be performed more in-depth and in a natural context (Silverman, 2013; Yin, 2013). By 

selecting executives from different departments who work at the Brazilian subsidiary of the same 

MNE, which is the same where the investigator works, the semi-structured interviews were 
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conducted to collect data from their experiences and vision about the topic considering local 

context. 

3.3 Approach to Data Collection and Analysis 

The data collection phase was initiated with the mapping of the whole range of car 

manufacturing MNEs present in Brazil in 2021, which can be found in the Figure 2. With this 

information in hand, the author reflected on which research design would be more appropriate and 

after careful consideration, the first important step taken was the decision of following the research 

within the scope of a single-case study. 

 

Figure 3 

Vehicles manufacturers in Brazil in 2021 

 

Source. ANFAVEA (2022, p. 20). 

 

After the initial decision-making process, the data collection was effectively organized and 

performed through semi-structured interviews, also known as semi open-ended interviews, 
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conducted with professionals from the selected company (Duarte, 2005). This method of data 

collection is recommended for exploratory studies, which intend to investigate “different 

perspectives” about a specific subject (Gaskell, 2000). As a result, it combines organization and 

flexibility as its main features (Duarte, 2005; Legard et al., 2003). With the intention to avoid 

biases of some sort and to gain different perspectives to validate data, as suggested by Gaskell 

(2000) and Carter et al. (2014), the interviews were conducted separately, taking place throughout 

the months of February and March 2022 (Figure 3). With respect to the interviews’ script, it can 

be found in the Appendix A. 

Subsequently, when all primary data was already collected, the data source triangulation 

method, pointed by Carter et al. (2014) as a means to increase reliability of a qualitative study, was 

applied. With this approach, the investigator carefully analyzed both primary information coming 

from different interviewees opinions and secondary information available on car manufacturing 

companies’ websites and additional sources. 
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Table 2 

Details of interviews and interviewees 

 

Source. Author.  
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4 Findings and Discussion 

4.1 Description of the Case Context 

In order to reflect on the findings from the conducted interviews during this research, it is 

important to first understand about the global automotive industry structures. Then, subsequently 

learning about some historical and current details related to the sector in the Brazilian market, as 

the main focus of this study is to provide automotive MNEs aiming at bringing innovation and 

seeking competitive advantages in the country with insights. 

4.2 The Automotive Industry Value Chain 

Throughout the former and current centuries, the global automotive industry value chain 

has had two main configurations, always with a small number of car manufacturing firms for being 

a very capital-intensive sector. The first, in which automotive factories and their respective 

suppliers were concentrated in larger economies, the vehicle manufacturers had full control of the 

processes throughout the value chain. During this era, they bore even the responsibility of 

designing the car parts and components and demanded suppliers to follow their specifications 

(Humphrey & Memedovic, 2003). This granted them a strong position when negotiating because 

it was possible to keep many options at the table to lower parts and components prices as well as 

contract length while getting the desired quality standards. 

However, around the 1990s, an accelerated globalization movement took place due to 

incentives and liberalization policies in emerging economies, which spread the sector’s supply 

chain around the globe (Daudt & Wilcox, 2018; Lima, 2017). In addition to big developing nations’ 

public policies, which had Brazil among them, both sales growth potential and long-term 

economies of scale coupled with lower manufacturing costs were key drivers to attract part of the 

existing car manufacturers to this new era of the industry. As a consequence, it created a new scope 

for suppliers, especially those near to the car manufacturers in the value chain as they became 

responsible for the design of supplied car parts and components and started to earn longer contracts 

as major suppliers (Lima, 2017). This resulted in operational efficiencies for automotive 

manufacturers which got to have their research and development areas more focused on the core 

differentiating aspects of a car, a strong governance capability, and a rearrangement of their 

suppliers’ structures which earned longer contracts with them. 

Overall, this practice is still the rule, and a strong interdependence exists within the so-

called global value chain, which may be regional according to more granular details of each 
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manufacturing firm strategy and local requirements (Sturgeon et al., 2017). However, after recent 

supply chain shocks caused by trade war issues between the United States and China, and 

unexpected events such as the COVID-19 pandemic outbreak and the war in Ukraine might result 

in important changes again in the global supply chain of the sector. 

In spite of the strategic, power, and investments dynamics, the overall structure of the 

industry’s core, regardless the country or region in discussion, remains the same as represented in 

Figure 4. The first-tier suppliers are those that provide the assemblers with complex items as 

electronic parts, modules, and subsystems, called by Lima (2017) as systemists, whereas the 

second-tier suppliers provide them and the assemblers with individual components and parts that 

are less complex, and the third-tier suppliers have ties only with the first and second ones in the 

downstream. There might be other tiers which supply the third one with raw materials, but these 

are more upwards in the value chain dealing with commodities, for instance, and do not interact 

with the assemblers. Additionally, as part of the value chain, there are the independent sellers of 

auto parts as well, which supply the market with car parts for damaged vehicles.  
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Figure 4 

Car manufacturing industry value chain 

 

Source. Author. 

 

Indeed, nowadays there are different ways of manufacturing a car as electric powertrains 

are alternatives to internal combustion engines, as mentioned by interviewee 1, but suppliers will 

continue to being separated into different tiers according to their level of interactions with the 

vehicle manufacturers and the complexity of their products. However, due to its importance to the 

global economy and ties with several other sectors, the automotive industry has a wider ecosystem 

around itself (Fraga-Lamas & Fernández-Caramés, 2019), which is a topic that will be discussed 

in more details in the subsequent sections. 

4.3 Car Manufacturing Industry Context in Brazil 

According to Daudt and Wilcox (2018), the sector started to being built in Brazil around 

the 1950s but with a strong protectionism into force. However, mainly from 1990s onwards, it 
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became more robust in the Brazilian territory due to a more liberal environment promoted by 

emerging countries to open their economies, as mentioned in the previous section. In this context, 

as mentioned by Daudt and Wilcox (2018) in reference to Salerno et al. (2015), Brazil had 

promising prospects for automotive companies because of its large potential addressable market 

for a large population, the people’s growing purchasing power and the lower labor costs at the 

time. 

Throughout the previous decades, this combination of factors effectively attracted a great 

portion of the most prominent automotive manufacturing companies to the country. Nowadays, it 

currently hosts 27 automotive manufacturers in its territories of which 14 are car manufacturers 

(ANFAVEA, 2022). However, due to the country’s gigantic territorial extension, car assemblers 

are also challenged to be in different regions in Brazil and their current distribution in the country 

are detailed in the Figure 5.  
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Figure 5 

Automotive factories presence in Brazil 

 

Source. ANFAVEA (2022, p. 24). 

 

In terms of gross GDP, the country’s economy in 2021 was the 12th in the world 

(International Monetary Fund, 2022). With such a relevant figure and a considerable number of 

manufacturing firms in the country, it is unquestionable that the Brazilian automotive industry is 

important globally. Moreover, there are other key figures that show the sector’s relevance. 

According to ANFAVEA (2022), 88,7 million vehicles were produced in the country from 1957 

to 2021 and it currently has a production capacity to manufacture 4,5 million vehicles per year. 

Per ANFAVEA (2022), in 2021 the automotive industry was responsible for 20% of the 

industrial GDP and 2,5% of the country’s overall GDP. It directly employed 101.050 people in 
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2021, reaching the number of 1.2 million employed people when considering indirect 

employments as well. Although the number of employed people by the sector has already been 

higher, these figures still go in the direction of what the interviewee 4 stated: “The sector is a 

synonym of economic growth and employment generation worldwide” (Interviewee 4). 

With respect to dealerships, the country still has an important protective law called “Lei 

Ferrari” which grants car dealers the unique position of having the rights to sell cars to final 

consumers and providing maintenance services under certain warranty conditions. In this context, 

according to ANFAVEA, there were 4.897 active dealers spread in the country (Appendix B), 

which highlights how relevant these entities are for OBMs performance in the country. 

4.3.1 Challenges for the Industry in Brazil 

As part of this study, a key research objective is to understand from the interviewees in the 

sector and secondary data what are the main challenges for the car manufacturers in Brazil. From 

the conducted interviews, the topics highlighted by the executives are considerably complex. They 

are diverse and even interdependent to a certain extent, with some of the issues not just concerning 

the automotive sector but others as well. They span from economic disparities to infrastructure and 

laws related to data protection. 

4.3.2 Economic Aspects and the Sector’s Performance 

The interviewees 2, 3, 4, and 6 straightforwardly mentioned the economic inequalities in 

the country as a social problem that affects the whole sector, including the premium brands. 

According to a study from Credit Suisse Research Institute (2021), the wealth share of the 1% 

richer people in the country represented 49,6% of the whole nation’s wealth in 2020, which is 

aligned with their claims: “Well, the wealth distribution is far from being uniform in Brazil” 

(Interviewee 2). 

In spite of its large GDP when compared to other nations, Brazil has been having a 

relatively weak economic performance (Lima, 2017) and it is still considered a developing country 

by the United Nations and the World Bank in 2022. Thus, prospects made in 1990s and 2000s, 

which indicated a steep potential economic growth that could lead to a constant increase of 

society’s purchasing power cannot be regarded as totally accurate predictions in recent years. 
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Figure 6 

Brazilian GDP Growth Performance (%) 

 

Source. The World Bank (2022). 

 

Figure 7 

Brazilian GDP Performance (in trillions of USD) 

 

Source. The World Bank (2022). 
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The combination of an underperforming economy with inequality has been limiting the 

size of the addressable market for car manufacturers in Brazil. This is reflected on historically mild 

production when compared to the existing yearly production capacity. According to the most 

recent annuary released by ANFAVEA (2022), the local production capacity is 4,5 million 

vehicles, including cars, light commercials, trucks, and buses, whereas the number of produced 

vehicles was 1.707.851 in 2021. The same is reflected on registration volumes per year (Table 3) 

when compared to other countries’ figures (Table 4).  
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Table 3 

Registration of new cars and other vehicles – local and imported – from 1957 to 2021 

 

Source. ANFAVEA (2022, p. 48). 
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Table 4 

Registration of new vehicles in selected countries from 2011 to 2020 

 

Source. ANFAVEA (2022, p. 122). 

 

Going into further details about this questionable performance, a daunting explanation 

drawn by the interviewees 1 and 6 complements a statement made by Daudt and Wilcox (2018) 

that the sector’s unstable performance is usually driven by crisis caused by either local or global 

economic downturns. According to them, cars are not essential items for people to live and can be 

regarded as superfluous possession items due to economic conditions and living standards in 

Brazil: “A car is not something essential in peoples’ lives when compared to things they need to 

buy in the supermarket and consume every day” (Interviewee 1); “Cars for many people are still a 

‘wow’ thing because Brazil still has a poor population” (Interviewee 6). 



44 

 
 

Indeed, when discussions about the population’s economic conditions and priorities arise, 

it is inevitable to also consider prices as they are influenced by taxes, as discussed by Daudt and 

Wilcox (2018). This is particular important in Brazil, because according to ANFAVEA (2022), 

the tax burden on cars in the country reached the share of 30,4% of their prices to consumers in 

2021 (Figure 9). According to interviewee 4, there are three main taxes that compose this number 

and strongly affect prices in the sector, which are IPI1, ICMS2 and PIS/COFINS3. In 2021, IPI 

taxation ranged from 7% to 25% varying according to the car engine features, whereas ICMS was 

12% and PIS/COFINS was 11,6%. 

 

Figure 8 

Tax burden on cars in selected countries – Share in consumer prices in 2020 

 

Source. ANFAVEA (2022, p. 40). 

 

However, as pointed out by the interviewees 4 and 7, there is another tax that also affects 

automotive companies, which is the IR4 that charges 15% of firms’ gains and exchange and interest 

rates. Moreover, interviewee 4 also claims that the whole value chain pays all these taxes, and this 

is a factor that influence the competitiveness and performance of the car manufacturing companies 

in the country. 

The whole sector’s value chain pays all four taxes. The company producing the screws 

does that. The player that produces the upholstery does the same and at the downstream 

 
1 IPI – Imposto sobre Produtos Industrializados (Tax on Industrialized Products). 
2 ICMS – Imposto sobre Circulação de Mercadorias e Serviços (Tax on Commercialized Goods and Services). 
3 PIS/COFINS – Programas de Integração Social (Program of Social Integration) / Contribuição para Financiamento 

da Seguridade Social (Contribution for the Financing of Social Security). 
4 IR – Imposto de Renda (Federal Income Tax). 
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part of the industry’s value chain, the assembler pays all four taxes again. Nonetheless, this 

collected money is not reinvested in the sector and few incentives are made available. 

(Interviewee 4) 

In addition to high car prices, the population is still required to pay another tax called 

IPVA5, which may not directly affect assemblers’ bottom lines, but can be regarded as another 

factor hindering local sales for potential buyers. However, when assessing richer countries that 

have large populations and data such as the car density (Figure 10), it is possible to infer that there 

is opportunity to increase sales in the Brazilian market, as long as favorable conditions are enabled, 

which goes in hand with what interviewee 4 and Daudt and Wilcox (2018) claim. 

In my opinion, this is a matter of purchasing power. Hence, if we are talking about the 

challenges of the automotive industry, we have the challenge of enriching the population 

first. (…) In my opinion, the first issue to be solved is to create the demand in Brazil 

(Interviewee 4) 

 

Figure 9 

Car density in selected countries / regions 

 

Source. VDA (2021, p. 16). 

 
5 IPVA – Imposto Sobre a Propriedade de Veículos Automotores (Tax on Automotive Vehicles Ownership). 
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In this sense, considering the referred inequality, heavy taxes, and a consequent lack of 

demand, interviewee 6 pointed out that there are still basic issues to be addressed by the 

government and other local institutions. Then, in a subsequent instance, the automotive sector 

could become a priority along with robust incentives and policies. 

Investing in the automotive sector has never been regarded as a top priority by the 

government because it has not solved all society’s basic needs so far. These basic priorities 

are education, health, security, sewage system, and clean water supply yet. (Interviewee 6) 

Under these conditions, multinational assemblers may not see enough attractiveness for 

them to make more investments in the country, especially when considering that the “local regime 

is inwardly focused”, as stated by Sturgeon et al. (2017). In other words, there are not many 

incentives for exporting cars produced in Brazil, even though it could fill the gap between current 

capacity and local demand. According to ANFAVEA (2022), the current resulting balance from 

exports and imports in the sector, which includes auto parts, is negative by US$ 8,7 billion (Table 

5). 

 

Table 5 

International trade for the automotive industry including auto parts 

Exports US$ 15,4 billion 

Imports US$ 24,0 billion 

Balance (Exports - Imports) US$ -8,7 billion 

Source. ANFAVEA (2022, p. 4). 

 

According to interviewee 7, this perception from MNEs that the local automotive market 

has limited potential size due to economic conditions and few incentives impacts on technologies 

that are not brought to Brazil very soon. As a consequence, it results in less innovation in the 

Brazilian sector because it is a decision uniquely based on financial aspects. 

Brazil has a big focus on the local production but has no public policies that foster these 

vehicles exports. There are no interesting trade agreements and all production end up being 

directed towards the local market. Then, if the market does not grow, consequently the 

production will not grow either. (…) Further, there is a lack of effective planning for the 
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sector. The government did not foresee the fleet electrification, for instance and the OBMs 

had to prepare themselves for this transition. (Interviewee 7) 

Therefore, there are administrative issues hindering this growth and assemblers are on their 

own to find ways to either increase sales or reduce costs. In this sense, to increase sales, an 

alternative is to innovate. 

4.3.3 Infrastructure and the Digital Era 

According to interviewee 6, Brazilian people are early adopters when it comes to new 

technologies. This is unquestionably a positive characteristic, which can be leveraged by 

companies in the country, as stated by the interviewee 2: “I believe Brazilian people are very 

interested in innovation. Our local market is very volatile and an alternative for companies to 

differentiate themselves is by innovating”. 

However, there are factors that limit individuals to access technological novelties and 

others that limit technologies to reach more people in the country. As for the former assertion, the 

first reason was already discussed in the previous section, which is the social inequality that 

distances citizens with limited economic conditions from technologies. This results in less 

knowledge about them for a big part of the population, as mentioned by interviewee 1, and bringing 

technology to the country becomes less attractive. 

I believe people are not very familiar with some technologies, as for example the features 

of a cell phone. Most of them have one but they only use the basic features. (…) They do 

not fully leverage what technology can offer. (Interviewee 1) 

Another reason is the existing flawed infrastructure in Brazil that is considered by the 

interviewees as a hindering factor to productivity and innovation, as pointed out by Sturgeon et al. 

(2017). The majority of developed nations either have their population concentrated in specific 

areas such as Canada or have a smaller territorial area like Germany. On the contrary, Brazil has 

both a continental extension and a population spread through its large territory, which brings 

substantial administrative challenges. The main ones pointed out by interviewees were the poor 

logistics conditions and insufficient internet connectivity coverage. This is an unfortunate common 

reality in regions that are distant from big urban centers, but even in more developed areas there 

are connectivity blind spots. 

Sometimes there are great potential clients in a region, but they need to buy the products 

in another center to be assisted. It distances people from brands. (...) The low quality of the 
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road is a challenge and limited distribution channels with few storage hubs that could be 

near these areas, if properly addressed, could make it easier. Therefore, I say it is a problem 

to the whole supply chain. (Interviewee 2) 

We have the difficulties of a continental country. Thus, if you try to go from Rio de Janeiro 

to São Paulo, which are the biggest cities and not that far from each other, you will realize 

that there are zones of total connectivity blackout. This shows the country has a big gap 

yet. (Interviewee 7) 

Still about connectivity, countries with strong economies as Japan and South Korea already 

have the 5G technology available for a while, which is an important element for improving 

productivity and making technological advancements, as stated by interviewee 1. Nonetheless, in 

Brazil the 5G is yet to be implemented in big cities, whereas remote regions will have to wait 

longer periods to have the technology available according to the plan released by the Agência 

Nacional de Telecomunicações (2021). 

The industrial sector can leverage this new connectivity capability to boost production and 

efficiency by transforming facilities into smart factories as discussed by Siegfried et al. (2020), 

Hasan et al. (2020) and Upadhyay et al. (2021). In this sense, it could allow car manufacturing 

firms to innovate in their business models, but as interviewee 4 said, factories in Brazil are 

generally old and not fully equipped with industry 4.0 technologies. This is a challenge for these 

firms, as they try to set up new operational models based on connectivity and integrated systems 

to offer fully online sales. According to interviewee 4, offering online end-to-end sales is a basic 

element to these firms’ survival in the current era. Therefore, infrastructure issues hinder firms’ 

ambitions to go digital in the country, at least for now. 

Another aspect mentioned by the interviewees is the Brazilian legislation. It is 

unquestionable that laws are important for society, but in some cases, complex and contradictory 

laws can be harmful to technological advancements and firms’ willingness to innovate, as stated 

by interviewee 7. 

Brazil is a country with a very complex system of laws, and it brings juridical insecurity to 

firms. Even the law to commercialize digital services is complex because you can sell a 

product, a service and in between them you find a license to use a software. A similar 

situation happens with the way companies can charge a fee for recharging an electric car. 
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This is quite challenging because it varies according to how firms frame their product and 

service offerings. (Interviewee 7) 

In this context, the first law with the aim of protecting personal data in Brazil, introduced 

in 2018, is called Lei Geral de Proteção de Dados, also known as LGPD. It defines what are 

personal data and intends to ensure citizens’ freedom and privacy in the virtual environment 

(Lorenzon, 2021). This is important to users as it grants them the right to decide whether they share 

personal data with an institution, which will be subsequently processed, or not, and if they 

previously gave their consent, it can be withdrawn at any time (Ministério Público Federal, 2022). 

Under this circumstance, the most part of this research interviewees mentioned LGPD as a topic 

that must be assessed before putting in motion some innovation using customer data. This leads to 

an interpretation that the decision makers in the car manufacturing industry still need to understand 

better and be more confident for not getting intimidated by this law, which goes in the same 

direction of what interviewees 4 and 5 stated about reaching a higher level of maturity to work 

better with customer data. “Again, LGPD is a challenge. The fines are heavy in case something 

goes beyond the boundaries set by the law. It has complicated companies’ actions and innovations” 

(Interviewee 5). 

This is a challenge for all multinational companies that were not born in this more recent 

tech era. When we talk about centenary firms, they adapt throughout the years and those 

that adapt faster reap benefits of their competitive advantages. However, in comparison 

with tech firms that are digital native, they are still behind in terms of tech infrastructure to 

work with data. (Interviewee 4) 

Therefore, interviewees’ comments corroborate with the claims made by Fraga-Lamas and 

Fernández-Caramés (2019) considering the overall legal framework challenges and hindering 

factors for this innovation to gain traction. Moreover, their statements also reinforce the assertion 

made by Daudt and Wilcox (2018) that the Brazilian legal framework is an extremely relevant to 

the automotive sector. 

4.4 The Proposed Blockchain Network Concept for the Car Industry Ecosystem 

The proposition was conceived with the intention to positively affect a great portion of the 

car industry ecosystem, which goes beyond the car manufacturing value chain participants (Wang 

et al. 2020; Fraga-Lamas & Fernández-Caramés, 2019). Adner (2017, p. 40) defines an ecosystem 

in the business strategy context as “the alignment structure of the multilateral set of partners that 
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need to interact in order for a focal value proposition to materialize”. In this sense, by mainly 

focusing on cars, the automotive industry ecosystem has several participants, and the most relevant 

ones are illustrated in the Figure 11. 

 

Figure 10 

Car industry ecosystem 

 

Source. Adapted from Fraga-Lamas & Fernándes-Caramés (2019). 

 

The central idea is to register on a permissioned blockchain network and share with 

different stakeholders a variety of data collected from drivers’ behaviors, vehicles and their 

respective parts and components conditions, as proposed by Wang et al. (2020) and Fraga-Lamas 

and Fernández-Caramés (2019). The digital infrastructure and consequent information would then 

be useful in different circumstances for at least some of the network participants. 

Overall, the cars would be the main source of all generated information and the means for 

data to be uploaded on the cloud thanks to their internet connectivity. For this reason, the car 

manufacturers would be placed in a position similar to the big tech companies, such as Google, 

Amazon, Alibaba, Apple and others because of their respective websites, applications, and devices 
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that generate immense data flows. Under this condition, they become a crucial node to validate all 

digital transactions (identifications, ownership, payments, events etc.) on the blockchain network. 

The other essential participants of this permissioned blockchain are all the registered 

owners of vehicles and car parts, as they become the most important key nodes or validators for 

being the real owners of the physical assets and the data that stems from them. In this setting, all 

physical assets would be registered as non-fungible tokens (NFTs) with ownership linked to 

individuals’ IDs and consequently connected to the network cloud which they are part of (Dowling, 

2021). All assets would feed the blockchain network with on time relevant events information and 

be validated by the key nodes entitled to perform the validations, which could vary according to 

the characteristics of each of them. 

Indeed, car owners are also the main clients of other stakeholders in this ecosystem. Hence, 

customers would validate products and services provided to them and it could reinforce trust 

because rejected validation requests and bad services reviews would be registered and could be 

made available for everyone to see. Indeed, it could change depending on the rules of a particular 

permissioned network, but this feature could be like what happens on digital platforms nowadays. 

Similar to the open banking environment in which Brazilian people decide when and to 

which companies they want to share financial data (Vicente, 2020), car owners would be able to 

define what participating institutions could access their data to offer products and services. By 

doing so, each of them would be able to create for themselves smaller “communities” within this 

proposed digital environment built upon the private blockchain network. 

In addition to these two central stakeholders of the automotive industry ecosystem, as 

briefly mentioned above, product and service providers are supposed to be interested in this value 

proposition, according to interviewees’ perceptions. At least dealers, as they sell cars and services, 

insurance companies, independent maintenance providers, second-hand buyers and sellers, and the 

aftermarket players, which were some of the stakeholders mentioned in Fraga-Lamas and 

Fernández-Caramés (2019) research, could join the blockchain network to access shared data for 

business opportunities. 

4.5 Findings from the Interviews 

The interviewees revealed not to be very familiar with the blockchain technology value-

adding features, which required the interviewer to briefly introduce the principles of a 

permissioned blockchain network and to mention the use cases prepared by the researcher, which 
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were based on the available literature. Afterwards, all insights discussed below were based on the 

interviewees’ opinions. 

4.5.1 Car Owners 

The seven interviewed executives agreed that clients or vehicles’ owners, which might 

even be rental car firms in some cases, could highly benefit from this proposition if it became a 

reality. The assumption that people could be able to receive customized offerings for services and 

products such as new car components was a considered appealing to most of the interviewees. As 

a consequence of such an attractive reality for clients, the competition level could increase, and 

companies would have to either lower prices or keep innovating to differentiate themselves from 

others. Eventually, in a longer run, it could lead to an increase of the sector’s productivity that is 

an important feature for Brazil to compete in the global automotive landscape, according to 

Sturgeon et al. (2017). 

This proposition would be extremely useful, and everyone could benefit from this. Both 

ourselves in the position of OBMs and our end customers. In the case of insurances, it 

would be great for drivers to have better offers according to their behavior. (Interviewee 3) 

Moreover, transparency and a consequential trust would be fostered because clients, who 

nowadays have no detailed information about products condition and services provided, would be 

able to see information on the blockchain network related to what was really made with their cars 

through sensors and systems integrated to the BT network. Further, clients would also be able to 

validate the transactions as key nodes or could set up smart contracts to do so depending on the 

blockchain network structure. Additionally, second-hand car buyers would highly benefit from a 

reliable car history information as well, as pointed out by the interviewee 5: “If a person sees that 

the previous car owner did or did not make the required maintenance on time, this would be 

beneficial to increase trust for the buyer’s side in this kind of trade”. 

In addition to an increased trust among stakeholders and reducing potential frauds, as 

projected by Wang et al. (2020), considering these aspects, interviewee 2 claimed that this kind of 

solution could even reduce social distances in terms of what products and services people have 

access to. 

What I will say may even be somewhat philosophical, but in terms of transparency, it can 

reduce social distances with respect to products and services that people have access to. If 

someone who believes that will not be able to afford having a car or paying for maintenance 
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services, receives good offerings, it can bring product and potential client closer. 

(Interviewee 2) 

Nonetheless, interviewee 3 raised the concern about having to convince people to share 

their information, which was also mentioned by Fraga-Lamas and Fernández-Caramés (2019), as 

there are individuals who are very skeptical about this practice in some situations.  

4.5.2 Insurance Firms 

From interviewees 3, 4, 5, 6 and 7 opinions, if personal data protection law in Brazil allows, 

Wang et al. (2020) proposition regarding insurance companies was considered relevant. For them, 

it would be possible to leverage a very granular level of information from customers who decided 

to share their driving behaviors with them. Consequently, firms could offer their solutions at lower 

prices for drivers that represent lower risks, rewarding those with good conducts, and possibly 

increasing their respective number of clients and revenues, as mentioned by Fraga-Lamas and 

Fernández-Caramés (2019). “The insurance application is also interesting. (…) Everyone wants to 

offer cheaper insurances for those who drive safely and charge higher prices to the more 

‘aggressive’ drivers” (Interviewee 7). 

Thus, again, the idea of democratizing access to a service or product seems to be 

compelling because Brazil still has a very large addressable market for these firms as only 31% of 

the total national vehicles fleet was insured in 2020, according to CNseg (2020). 

4.5.3 Dealers and Independent Maintenance Providers 

Regarding potential benefits from this shared data reality to dealers and independent 

maintenance providers, interviewees’ opinions diverged. A positive aspect was mentioned by 

interviewee 2, which is the opportunity for firms to anticipate their clients’ needs through data they 

have access to. As a consequence, he mentioned that it could help companies to better forecast car 

parts and components demand and reduce costs of moving them when not necessary. Furthermore, 

similarly to what was conjectured for insurance firms, competition could result in lower prices for 

clients and innovations to the sector. 

However, interviewees 2 and 5 outlined reasons for dealers to be against this technology 

application so they could keep their privileged position in the car industry ecosystem in Brazil. 

According to the executives, some of the most technological car manufacturers already have 

solutions to track at least part of the necessary data used to predict maintenance needs. In this 

sense, since Lei Ferrari defines only dealers can provide authorized warranty services, this would 
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not necessarily add value to their businesses. Interviewee 4 explained that it would just create 

competition and could even reduce dealers’ relevance in the market. “To me, if I have a very well-

structured network like this one, I may end up eliminating dealers from the process because they 

might not be necessary anymore” (Interviewee 4). 

In situations like this one being proposed, it is possible to infer that Lei Ferrari might limit 

“free market initiatives” and innovation, which goes in line with what Fraga-Lamas and 

Fernández-Caramés (2019) claim. Indeed, balancing a disruptive proposition and existing 

protectionist laws is a challenge for local authorities and companies, and it is predictable that 

conflicts of interest may arise. However, by fostering competition within the country, government 

would ensure that individuals may be better served, and innovation is more likely to emerge, 

similar to what happened with the open banking initiative in Brazil. 

4.5.4 Public Security Issues and Government 

Interestingly, none of the interviewees initially talked about leveraging the technology to 

mitigate smuggling issues faced in Brazil, which is an additional concern in the sector aside from 

frauds discussed by Wang et al. (2020). This is a chronical social problem in the country, as 

criminals steal cars with the purpose of selling their parts in the parallel market (Millard & 

Hundleby, 2015). In 2021, only in São Paulo state, which has near 46.7 million inhabitants (IBGE 

Cidades@, 2022), there were 112,711 registered incidents of stolen vehicles according to Secretary 

of Public Safety of São Paulo State. However, when asked about the topic after learning about 

blockchain’s enabler features to NFTs existence and validations that key nodes on the network 

could perform, the vast majority of executives said that this was a very promising characteristic of 

this technology. “At a first moment, the robberies reduction application is very interesting” 

(Interviewee 5); “The idea related to reduce smuggling issues is great because we pay a high price 

when it comes to insurance for cars due to robbery” (Interviewee 6). 

Currently, in order to reduce the recurrence of these undesirable events, OBMs have some 

security measures through which some car parts and components are disabled in case they are 

moved to a vehicle with another VIN number, according to interviewees 1 and 5. 

Nowadays, you engrave the VIN number to all car parts, and it increases the security for 

car owners and insurance firms. (…) I believe that for all electronic components of a car, 

from the OBM side, safety barriers already exist. (Interviewee 5) 
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As the ownership of a connected physical asset could be changed only through a consensual 

transaction performed on the blockchain, in its replication on the digital environment, when a car 

part is removed from a vehicle and placed in another one, all the set up key nodes would have to 

approve such transaction. Consequently, with every element and event being registered on the 

network, other cars could lose value in a resale occasion for the presence of counterfeit parts within 

them or in their history. Thus, it could discourage the purchase of car parts from parallel market, 

especially if insurance prices could also increase for cars with these negative backgrounds. Further, 

as interviewee 2 mentioned, governments could find an additional stream of capital without 

increasing taxes. “It seems possible to reduce smuggling or at least to make it very uninteresting 

for criminals because it would be too complex or even expensive for them to sell parts and 

components afterwards” (Interviewee 7). 

Even the government could benefit from this. The parallel market takes a lot of money 

from legal operations in the country and from the government, so they could earn more 

money from taxes and control better the activities in the sector. (Interviewee 2) 

Therefore, in addition to using its importance to the country’s employability rate as a strong 

argument when dealing with government authorities to make their requests, OBMs could use new 

claims as well. Since it could reduce smuggling issues, hinder the parallel market and result in an 

increase of tax collection for governments, car manufacturing firms could leverage these aspects 

to convince the government to provide the sector with more incentives and bring the technology 

to the country. 

4.5.5 Car Manufacturing Companies 

Finally, for interviewees, this proposition could be both positive and negative to the car 

manufacturing companies, depending on the way the blockchain network would be structured. As 

Fraga-Lamas and Fernandéz-Caramés (2019) mentioned in their study, it has the potential to 

change the sector’s business model but also need to attract other stakeholders to this platform as 

well, facing the challenge of creating the network effect. 

According to interviewees 2, 5 and 6, through the technologies that are currently 

implemented in the cars, such as their smart keys and telematics, the manufacturers already have 

access to plenty of information from every vehicle owned by their clients. Nonetheless, they 

neither share granular information with other institutions, except authorized dealers that provide 

maintenance services for the end customers, nor fully monetize data they have at their disposal 
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due to the enforcing personal data protection law. That is because the real data owners are the car 

proprietaries, and they should accept or reject OBMs permission to use or share them, even though 

they have low access and control over the information nowadays, as mentioned in Wang et al. 

(2020) study. Thus, for interviewee 5, the greatest challenge for OBMs to leverage personalized 

data to date is LGPD because it is not fully clear how they can do it and avoid ambiguous 

interpretations that could lead to potential fines at the same time. 

I believe that OBMs may consider using bundled and anonymized data nowadays to 

monetize them. (…) The greatest barrier we face nowadays is LGPD law and how we can 

process data in a fully compliant way, as well as structuring the clients’ opt-in and opt-out 

processes. (…) LGPD has been limiting data usage at an extreme level and it makes the 

business world very difficult and challenging nowadays. (…) It brings a big fear in 

enterprises and limits their movements, but at the same time, OBMs will pave their ways 

to create these ecosystems. (Interviewee 5) 

In this context, interviewee 3 mentioned that, as long as this digital ecosystem stays within 

LGPD current and future boundaries, this proposition could facilitate for OBMs to leverage data 

with the purpose of selling customized products and services in a more transparent manner so 

clients can see value when deciding to share their information. Thanks to permissioned BT’s 

validating, tracking, tamper-proof, and auditing features, individuals could decide with whom to 

share their respective car and profile data, called by interviewee 2 as “persona”, and what would 

be made with that. Thus, instead of making users’ data a mere commodity, car manufacturers could 

empower their clients to control all information along with them, which could consequently create 

a stronger trust among participants of the proposed ecosystem and lead to a potential additional 

attachment to their brands. 

Interviewees 2, 3 and 7 went even further. They projected that in these settings, cars could 

become a new sales channel themselves for OBMs, which seemed to be crucial for the sector in 

this new era of software and hardware combined to ensure ever improved experiences for the 

clients. The car manufacturing firms could sell new and personalized products and features that 

would be updated through the vehicles’ software. “I believe that in this reality car manufacturers 

would go from being a product company to a service provider” (Interviewee 3). 

According to interviewee 6, the interactions and transactions could take place on the 

already existing infotainment screens, aligned with what Fraga-Lamas and Fernández-Caramés 
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(2019) suggested, and integrated with a credit card. Moreover, with regards to third parties such 

as service providers, depending on how the network is set up, instead of monetizing data by sharing 

them, OBMs could charge transaction fees from other companies when a new product or service 

is acquired by a car owner. 

From interviewees 3 and 7 understanding, the intersection of people’s time and attention 

within the car and data related to their behavior results in the most promising opportunity for 

OBMs to increase even further their relevance in the whole economy. “We talk about data, but I 

believe that more important than people’s ID and addresses, what really matters now is their 

behavior” (Interviewee 3). 

What I use to say, and I believe this is the most valuable thing I will tell you today, is that 

companies fight for having customers’ attention and time dedicated to them. (...) What the 

automotive industry players might not have fully understood yet is that they have an 

extremely valuable time of their clients. People usually stay in the car a few hours per day 

and most of the time is because they are in the traffic jam. Hence, they have nothing else 

to do unless interacting with something that is nowadays their cellphones. This device is 

stealing people’s attention and consequently behavior data that could be collected by 

OBMs and they must recover this time for them. Therefore, a digital wallet and 

entertainment systems within the car for people to have the chance to buy services from 

there would be highly valuable so drivers would consume through OBMs’ platforms while 

in the car. (Interviewee 7) 

From interviewee 7’s opinion, it is possible to infer that the company able to build such a 

structured digital ecosystem faster may be more attractive for key stakeholders and it could 

consequently benefit OBMs’ brands and margins. For interviewee 4, in order to reap the highest 

level of benefits from this proposition, each car manufacturing company should have its own 

digital environment due to competitive reasons. Moreover, they should also be responsible for the 

governance of the network to set up the rules and approve other firms that could join them, which 

shows the preference for private blockchain technologies suggested by Siegfried et al. (2020). 

Under these circumstances, car manufacturers would be even more at the center of their 

existing ecosystems because they would both enhance their relative power over other stakeholders 

and offer additional value through business opportunities to them as well. Consequently, these car 

OBMs would need to develop capabilities ever more similar to what tech firms have, which may 
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be a challenge as for what interviewee 4 mentioned about not being at the vanguard of systems 

integrations. 

As shown in the matrix that represents the relevance of the technology and the time horizon 

it could become a reality (Figure 11), all interviewees considered this proposition relevant because 

it could add value for clients and power to existing OBMs’ businesses. However, in addition to the 

expected long time for this to be implemented in Brazil, interviewees also pointed out the potential 

size of the market for each manufacturing brand individually and the return on the investments as 

big barriers that would have to be overcome. 

 

Figure 11 

Relevance and time horizon matrix – Implementation of a new technology 

 

Source. Author. 

 

Interviewee 7 claimed that in case each car manufacturer decides to develop and implement 

its own blockchain network for this purpose, the level of complexity and investments would make 

it nearly impossible. According to him, to date, each OBM chose the path of developing its own 

software, but these solutions do not have a pattern which could be suitable for integrations with 

other firms’ systems and applications. This claim corroborates with Fraga-Lamas and Fernández-

Caramés (2019) and Siegfried et al. (2020) statements regarding interoperability issues that must 
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be overcome. What is more, each brand has a number of clients that is relatively small when 

compared to big tech firms’ applications that have millions of users on internet nowadays, which 

makes them less interesting to other potential stakeholders. 

Car manufacturers want to develop the infrastructure and all digital services they intend to 

offer to their clients, but this would be like saying they will develop the internet and 

everything that can possibly exist on it. (…) It must have a common platform, patterns, so 

developers can build on it with scale. (Interviewee 7) 

When joining some ecosystem through integration, companies in the digital environment 

do not want to gain just a few thousands of clients as each OBM brand can offer. They 

want to have access to millions or billions of users that can become their clients. 

(Interviewee 7) 

Hence, a balance between car companies striving to keep competitive advantages and 

making this proposed digital ecosystems possible to exist has to be found. In this sense, 

interviewees 2, 4, 6 and 7 claimed that this kind of solution should scale fast and suggested that it 

should be brought up either by some more agile startup, from the automotive sector or not, as 

suggested by Fraga-Lamas and Fernández-Caramés (2019) or by big tech firms with know-how to 

offer it as a service to the industry. Alternatively, car manufacturing firms could join forces, setting 

what Fraga-Lamas & Fernández-Caramés (2019) call as “coopetition”, and even invite companies 

from other sectors, as from the insurance and car parts fields, to constitute a consortium, which 

would allow them to combine resources, capabilities and share risks. “Similar to what is made with 

other car parts and technologies, I believe it makes more sense to have this solution being 

outsourced and sold to OBMs as a service” (Interviewee 6). 

As for investments, interviewee 5 strongly questions the feasibility of having this 

technology being made in Brazil because of its costs. He points out a sensitive reason called by 

the industry as “custo Brasil”, which means the costs of making business in the country that affect 

the margins. In this sense, the same interviewee suggested that this novelty should be tested 

elsewhere first and implemented in Brazil when costs might be lower to adopt it. 

I believe that a big challenge is to channel the necessary investment for this technology to 

be implemented in the country and I tell you this because on the other side we have the 

“custo Brasil” with currency issues, bureaucracies, heavy taxes and so on. When you look 

at the remaining margins, especially comparing to other markets, subsidiaries here are less 
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competitive as they have lower efficiency. This reality bleeds our margins to invest and 

limits the returns we can make from investments like this one. (Interviewee 5) 

“I see that many novelties come up, their prices to be brought to Brazil are too high and 

throughout the time these prices go down and become feasible a little later” (Interviewee 5). 

The aforementioned reality and recommendation go in line with what interviewee 7 stated 

about having big novelties being implemented first in bigger markets that are more advanced in 

terms of technologies and already seek for additional efficiency gains, such as Germany, USA, or 

China, for instance. Then, subsequently rolled out years later in smaller ones like the Brazilian for 

its smaller volume and margins. 

In terms of technological advancements in the country, as mentioned by interviewee 1, the 

5G is about to be implemented in Brazil within the next years. It will result in a higher internet 

speed and better connectivity available that can support the existence of smart sensors in smart 

assets, factories, businesses, and cities, called as the “internet of things” reality, to reach higher 

efficiencies, as mentioned by interviewee 4. This could definitely help innovations as the one 

proposed in this study. However, interviewees 1, 2, 4 and 6 claim that other priorities must be 

addressed first both by car manufacturers and the local government in the Brazilian context, which 

goes in the same direction of what Daudt and Wilcox (2018) declared in their study. 

With respect to OBMs priorities, several revolutions are taking place at the same time, such 

as the carbon neutrality targets, the fleet transition to electric cars and the consequent need for an 

adequate charging infrastructure in the cities and a more pressing one that is to enable end-to-end 

online sales, which is highly demanded in the market nowadays. Thus, in spite of its relevance and 

prominence to the sector and its clients, this study’s proposition would make them deviate from 

the core business and adjacent pressing issues that require focus and resources. Especially due to 

a lack of predictability that is characteristic of the sector, as stated by both interviewees and in the 

literature Daudt and Wilcox (2018) study. 

In my opinion, it is not crucial for the clients and OBMs at this moment because there are 

too many pressing topics for the short and medium-term to be addressed before. The 

increase of demand, offering fully online sales experience, investing in charging stations 

infrastructure and so on. (…) This is a problem for the industry because we do not know 

what will happen in 5, 10 or 20 years later and we need to focus on short-term issues due 

to a non-existent blue ocean in the sector. (Interviewee 4) 
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Nonetheless, as interviewee 2 mentioned, the same way that a sudden electric car 

revolution happened due to a non-incumbent firm that took the first steps, it is possible that having 

a digital ecosystem as this one proposed in the study may become a top priority as well. According 

to interviewees 2 and 4, this would depend mainly on companies starting from zero, willing to take 

the necessary risks and start scaling fast and reaping profits from the giant OBMs. 

At the same, even though it may seem contradictory, when a company enters in the market 

with the clear goal of changing the game level within the sector, trying to be different, 

modern, it causes discomfort in the big OBMs and sparks their innovative side as well. In 

order for this to happen, someone has to take the initiative, make the required investment, 

assume higher risks that OBMs usually do not take and move on with this project. 

(Interviewee 2) 

With regards to Brazil, as mentioned in previous sections, basic challenges are more likely 

to come first in terms of prioritization for governments and public institutions. 

I believe that the term priority should not have a plural, but for something like this to start 

gaining shape there should exist incentives from the government. However, there are basic 

issues in front of it yet, such as the economy, unemployment, working laws, taxation etc. I 

see that Brazil still has too many other obstacles and this proposition comes as a theme to 

increase nations’ efficiency, modernization and for that, here, it is in a second plan. 

(Interviewee 2) 

Therefore, it is likely to have these incentives for a digital ecosystem to the automotive 

sector in Brazil just in a more distant future.  
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5 Conclusion 

Multinational companies from the car manufacturing industry are currently tackling several 

sensitive challenges that touch on the core of their businesses. Governments around the globe are 

pushing firms to reduce their emissions to achieve carbon neutrality within some years ahead and 

the transition from the traditional internal combustion engines to fully electric cars are forcing 

OBMs to both heavily invest in their portfolio revolution and in the charging infrastructure that is 

necessary for such a change. Additionally, online sales are strongly expected by clients since it has 

become a common feature in other industries. As people are now used to this kind of convenience, 

to deliver the same experience to their customers, OBMs are also being required to promote a 

digital transformation within their sales structures and processes. 

At the same time these disruptions happen, important technological innovations have 

recently emerged, and by leveraging some of them, such as the blockchain technology, the 

automotive industry has a wide range of opportunities. As a proposition based on BT was the focus 

of this research, the interviewed executives considered the use cases to be relevant to the sector, 

corroborating with claims made by propositions in the literature. As the answers to this study’s 

RQ, through a BT network, OBMs can increase their efficiency, create new business opportunities 

based on trust, empower their clients while directly and indirectly serving them better, and 

strengthen their relevance to other stakeholders of their ecosystem.  

Nonetheless, from the findings of this study, it cannot be considered a priority at the 

moment. As this technology is yet considerably incipient, there are questions to be answered and 

obstacles to be overcome both at the strategic and operational levels. With respect to challenges, 

it requires a robust connectivity infrastructure, which 5G might support as long as the countries 

are appropriately enabled with this technology. Moreover, it faces the need of attracting other 

players to a potential digital platform built upon a blockchain network and personal data protection 

laws must be taken into consideration while building it as well. 

At this moment, the level of investment and operational challenges during development 

and implementation stages are yet to be discovered. Nevertheless, when considering that even 

banks formed consortiums with tech firms to develop similar solutions, it is hard to believe that a 

single car manufacturing company would have the resources and the will to create its own digital 

ecosystem alone. More importantly, even though OBMs aim at developing strengths that tech 
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companies have, it could distance themselves from their core business and their current demanding 

reality. 

For the Brazilian context, which was the focus of this master thesis for multinational 

OBMs, additional hurdles pile on top of these issues that are common to other countries, which 

answers the adjacent objectives of this study. The society’s basic needs are still the priority for the 

local government and supporting the automotive sector with incentives and investments is not the 

focus. From this research result, wealth distribution, unemployment and taxation are in front of 

general plans of modernization and efficiency improvements. Hence, at a broader level, economic 

and social problems are indirectly hindering innovations to come to the country. Consequently, a 

blockchain network novelty to the sector is more likely to be experienced first by countries with 

more developed economies and larger markets for OBMs as Germany, USA, and China due to 

their relevant sales volumes. 

Still, despite the OBMs’ lack of apparent willingness and possibly limited resources to 

endeavor on this subject, clients still demand more than products, so services, customized offerings 

and experiences are expected, similarly to what is happening in the banking industry in many 

countries around the world with the open banking approach. Therefore, considering the 

simultaneous disruptions taking place and opportunities emerging in the sector, startups or large 

tech firms with capabilities to provide this solution to the whole sector may grab this opportunity 

in the future. Consortiums composed by several OBMs and possible externals may arise, but it is 

less likely to take place at the moment and in the near future. 

5.1 Contribution to the Literature 

Through this master thesis, readers were able to understand about innovation cycles, 

blockchain technology’s technical and strategic aspects, BT’s existing applications in the business 

environment, automotive industry’s value chain and its adjacent stakeholders, and the sector’s 

historical and current performance in Brazil. With the combination of blockchain value 

propositions, OBMs business opportunities and the context of the Brazilian industry, this master 

thesis research built on studies previously available in the literature by discussing its proposition 

with top executives who work in the sector. By focusing on strategic aspects of this conceived 

idea, this study directly contributed to the academic realm by bringing practical knowledge from 

interviewees’ experiences and perceptions with regards to the theme. 
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In this sense, it has paved the way for equivalent studies to be made in different contexts 

as in more developed economies or in countries where 5G technology is already in place. As the 

automotive industry is one of the most important pillars to the global economy, this study opens 

opportunities for researchers to further investigate both the strategic and operational feasibility 

from within OBMs and to evaluate whether big OBMs consortiums, startups or tech companies 

could be more suitable candidates to make this proposition a reality or not. 

5.2 Contribution to Management Practices 

From a managerial perspective, the first contribution of this thesis was the explanation with 

regards to what the blockchain technology is and how it can add value to different sectors thanks 

to its features. Overall, managers can leverage the given examples to exercise their creativities and 

apply concepts to their respective realities. 

Indeed, as it is strongly related to connectivity and vast amounts of data, managers and 

entrepreneurs in Brazil must take into consideration LGPD boundaries to set up an infrastructure 

as the one proposed in this study. In addition to having to be framed in a manner that complies 

with personal data protection laws, firms are required to structure processes and convince clients 

to opt sharing their data, which can be an additional challenge. Furthermore, the same idea applies 

to other companies that could eventually join the digital environment, as the network effect would 

have to be mastered by the professionals in the sector. 

As this is a potential disruptive innovation to the sector, managers can reflect on how to 

evaluate such a new technology for their businesses. It can be regarded as an opportunity because 

it can add value to clients, OBMs, and other stakeholders. Moreover, in case car manufacturing 

companies decide to invest in this novelty in a way that sets up a standard for the whole industry, 

blockchain networks might become new strong entry barriers to newcomers. Especially nowadays 

that several new entrants are joining the playing field.  

However, OBMs can also see this topic as a threat to their businesses. If some competitor 

implements this technology by itself or uses it as service offered by a player other than a car 

manufacturing firm, such as a startup or a big tech firm, and scale fast, it can be a problem because 

it can enhance brand awareness and gain market share. 
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5.3 Limitations 

With respect to limitations of this study, the number of interviewed executives may not be 

representative enough to validate the proposition to the whole sector in Brazil and in the global 

landscape. 

Due to accessibility and professional reasons to avoid espionage claim risks, the researcher 

only interviewed executives from the same car manufacturing company where he works, which 

might represent a certain bias in the analysis. Notwithstanding, it is important to consider that the 

investigator of this master thesis do not have an executive position as the others at the firm and 

consequently do not share their long-term views. Hence, the executives’ potential long-term plans 

for the company in question were not considered and did not affect the way through which data 

was interpreted. Finally, the study focused on the subsidiary executives’ perspectives as it was not 

possible to have access to the headquarters executives’ opinions in a timely manner. However, 

their perceptions may differ, especially because the main decisions related to changes in business 

models and big investments come from the headquarters.  

5.4 Further Research 

As suggested paths for future researchers to follow, it is possible to leverage this study 

results to perform comparisons with the reality faced by OBMs in other countries, either in similar 

social and economic conditions or in more developed nations in terms of technological 

infrastructure. Additionally, another line of inquiry that this researcher encourages others to follow 

is related to the possibility of tech companies and startups taking the lead on this endeavor. Finally, 

within some years from now, additional studies can certainly be interesting to the literature to 

either confirm the results from executives’ opinions or reject them, pointing to a different direction.  
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Appendix A 

Semi-structured Interview Script 

Specific objectives Underlying subjects Points being evaluated Interview questions 
Relevance to 

the sector 

Complexity to 

implement 

Preliminary 

questions - getting 

to know the 

interviewee 

- Professional background 

- Role within the company 

- Expertise and potential 

contribution to the 

findings 

- Can you tell me about your 

professional background, 

please? 

- For how long have you been 

working at the company? 

- Have you had experiences in 

working in different countries 

and knowing their digital 

infrastructure? 

- How close to technology are 

you nowadays? Has it changed 

from the past? 

x x 

Overall 

understanding 

about the 

technology and the 

infrastructure of the 

country 

- BT functioning principles 

- Car industry reality in the 

interviewee's country 

- Level of knowledge on 

the BT topic 

- Understanding about 

the industry 

- What are the main challenges 

related to the automotive 

industry in Brazil? 

- Do you think that some 

technology could solve some 

of them? 

- Are you familiar with the 

blockchain technology? 

- Can you mention an example 

of how it is being used in 

general? 

- Are you aware of some kind 

of current use of BT in the 

automotive sector? 

- If so, what do you think 

about it? How is it going? 

x x 
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Validation of the 

studied 

proposition 

- Customers potentially 

benefiting from lower prices, 

trust and customized offers 

from service providers 

- Dealers benefiting from data 

to have more control and 

strength in the automotive 

ecosystem 

- Maintenance providers 

benefiting from data to reduce 

costs and improve planning 

- Insurance providers 

benefiting from data to reduce 

costs and improve planning 

- Rental service providers 

benefiting from data for more 

control 

- More reliability on car resale 

and car parts sales processes 

due to data from tracking 

- Reduction of issues with 

stolen vehicles and subsequent 

illegal sale of car parts 

- Which stakeholders are 

mentioned by the 

interviewee 

- Understanding of the 

potential relevance BT 

can have for the 

stakeholders that are 

mentioned 

- Understanding the 

challenges or barriers to 

have it implemented 

- Are you familiar with this 

concept of having a blockchain 

network ecosystem, which 

revolves around recording all 

data from cars and drivers’ 

behaviors, and sharing them? 

- How could this technology be 

useful to the sector? 

- Which stakeholders would 

benefit from it and how? 

- With regards to the Brazilian 

context (infrastructure, 

incentives and needs), is it 

feasible in the short, medium 

and long term? What are the 

challenges? 

- Yes 

- No 

- Low 

- Intermediate 

- High 

Additional space 

for further 

contributions 

Other technologies of 

relevance in the Brazilian 

context 

- Is there any other 

technology that might be 

even more relevant for 

automotive 

manufacturers' 

businesses than BT? 

- Based on your experience in 

this sector, is there anything 

else related to technologies 

that might be relevant and you 

would like to mention? 

x x 

Source. Author.  
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Appendix B 

Dealership Presence per Brand Throughout the Brazilian State 

 

Source. ANFAVEA (2022, pp. 26–27). 


