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Introduction and background information 
The Technological disruptions are spreading fast, taking over the globe and is driving organisational models and culture in different directions. The rapid pace of digitalisation in manufacturing defines industrial technology challenge that helps in managing and optimising all aspects of manufacturing and supply chain. This research  paper provides an overview of critical literature on the implication of new technologies such as blockchain technology implementation on the automotive supply chain and the effect on organisation and one that depends on it. Also expansion to efficient use of real time data and insights required for smarter and faster decision making that can ultimately boost efficiency and profitability of the entire operation and supply chain.
Over the century, the automotive industry matured and is now considered stable but fast technological changes in the automotive industry is now in need of the supply chain transformation, updated integrated systems that would ease burden on big accountancy and financial practices, to make an efficient delivery of the products to the customer and aftersales service using accurate data for analytics. The main problems come from poor real-time integration between various data sources, both internally and externally between companies. 
The biggest and most challenging areas of supply chain is sourcing, the high cost of raw materials, fluctuation of demand that can cause costly under/overstock inventories, high cost of manufacturing, third party costs and incorporating just in time strategies to the supply chain as the requirement of complete visibility of each aspect of the supply chain and accessibility to critical data that can help with future planning. Transparent discrepancies in supply chain leads to issues that are reflecting accounting practices such as financial reporting and as a result can lead to poor decision making due to misinterpretation of both financial and analytical data. Internal and external factors require automotive supply chain leaders to minimise costs, optimise manufacturing and distribution, and guarantee that parts and products get to the right organisations in time.
Difficulties that are facing automotive suppliers is not just globalisation but changes in auto manufacturing processes, consumer demands and preferences, new disruptive trends,  have a vast impact on supply chain network for raw materials, parts and finished automobiles. Currently the average vehicle composes of 30,000 individual parts. Some parts are manufactured in-house and some are outsourced form auto parts supplier (OEMs) delay of a part (s) can slow down the rest of the supply chain than have devastating effect on delivering finished product and revenue caused by disruption. A lack of oversight and audit in the supply chain can result in poor quality manufacturing that leads to failures and product recalls. This significantly affect product warranty and tracing the problem in the supply chain can be very tricky. 
The latest technological disruption did not isolate the last segment of the supply chain, delivering final product to the customer through dealerships. Issues earlier identified in the supply chain can have a devastating effect on dealership sales revenue, warranty and after sales service. Due to unprecedented effects of the recent pandemic, Ford and other automakers have faced huge delays in the supply chain and have been unable to estimate production dates due to locating parts problems and part shortages. Also the COVID –19 pandemic has forced consumers away from the traditional dealership to a growing number of online car sellers, selling second-hand approved cars. This has prompted the whole automobile industry to change drastically and quickly in the near future. Franchise dealers are intermediary between the manufacturer and consumers, creating relation of high interdependence by providing flexible vehicle financing options, after-sale service and new/used car sales. However, the emerging new auto producers, especially in Electric Vehicle space, opt to go around the traditional dealership model by directly approaching consumers. Self-driving vehicles, the fast-emerging technology, vehicle-to-vehicle communication and ride-sharing services are changing consumers’ perceptions of car ownership, are also threatening market conditions for the traditional dealership. 
Blockchain has first appeared in the application of the digital currency Bitcoin (Nakamoto, 2008). The interest in blockchain proliferated after this new cryptocurrency gained more success, and the interest that Bitcoin attracted encouraged the growth of various cryptocurrencies. Still today, Bitcoin remains the most accepted and commonly used application of blockchain. However, the use of blockchain technology is not limited only to cryptocurrencies and capital markets. It has wide-ranging applications such as smart contracts, privacy and network security. Blockchain consist of distributed database that stores a growing list of data in separate linked blocks. Blockchain is classified as a record-keeping system, as it holds verified transactions between peers, decentralised across its computer networks. Each interconnected block contains a series of transactions linked to the previous block (master block), with a hash value forming a “chain” that goes back to the first block. In this instance, each transaction in the chain is protected by a digital signature and a cryptographic hash function. The subsequent block then establishes a connection with the previous block within its hash; this prevents the possibility of altering these records (immutability). It is one of the vital advantages of blockchain that opens beneficial possibilities for many industries.
One of the areas that benefits from the use of blockchain technology is the financial sector, which is widely researched and argued in literature (Rsius, Spohrer -2017). However blockchain potentially has strong fits in the area of supply chain management across various industries (Bünger, 2017) and it can transform the global supply chain platform by replacing intermediaries and completely eliminate paperwork. It is claimed that blockchain is unique in comparison to prior technologies in that it is able to stipulate transparency to all interested parties of a supply chain, by offering highly secure access to supply chain immutable data Regardless of the fact that the significance of blockchain in supply chains is debated, the technology implementation is in its infancy. Thus, implementation of such technology remains a challenge and is a under researched area in scientific literature.

The main aim of this study is to provide empirical evidence on ‘How the integration of blockchain technology into supply chain can significantly improve complex organisational operations (production, finance and sales) within global automotive organisation’
The analysis aims to justify use of blockchain within the automotive sector (possibility of combining with IoT – ‘Internet of Things’ strategy) and the need to change the supply chain model to align with disruptive technologies and future consumer preferences. Critical evaluation of advantages and disadvantages of the blockchain implementation and the impact on the organisations and the whole automotive industry. The analysis will highlight areas of research focusing on answering a few crucial questions:
· What is blockchain technology and how it is represented in the automotive industry?
· What are the challenging  areas within the current supply chain structure
· How is technology disrupting the automotive industry and other industries that are currently using Blockchain technology?
· How can Blockchain implementation in the supply chain improve every segment of organisational structure and adjust to accommodate changing consumer preferences and external issues that are impacting the business performance?
· What is the future outlook of blockchain technology?
The study will also focus on how disruptive technology such as block chain is fast changing and organisational response required to survive and to adapt to the changing market conditions. The study will build an understanding of how automotive companies such as Ford Motor Company can benefit from such technology and how quickly it can adopt the technology to create a new customer base and ensure that loyalty is rewarded. 
This study provides an overview of blockchain technology within the automotive supply chain and a selection of its business applications, demonstrating how it can disrupt business models. Scrutinising how blockchain technology may affect many aspects of business models. The main element in which blockchain technology can disrupt business models at all operational stages is by eliminating intermediaries that result in cost efficiencies. Blockchain technology is securing momentum with more and more diverse applications and increasing numbers of actors involved in its applications. This paper contributes to our understanding of blockchain technology's possible applications to businesses operations and their impact on product delivery (via dealership).
Research Aim
This study aims to evaluate blockchain technology's effect on the automotive industry critically and how can carmakers such as Ford Motor Co benefit from such technology. Global implication on the business considering all other changes that have disrupted the markets globally and the speed of consumer preferences' that is continuing to change. 
Aims and Objectives
Aim: To investigate Blockchain technology use in automotive sector and impact on the overall operational strategy.
Objectives:
- To critically analyse academic literature on the rationale of the new technology innovation such as implementing blockchain can cause disruption to shake up the industries and force organisations to rapidly adopt and alter the competitive patterns.
 - To analyse the benefits of early blockchain adoption and impact on the whole organisation.
 - To analyse the advantages of the organisations that have already adopted Blockchain technology using different case studies and conduct and analyse qualitative research on implementing and efficient use of Blockchain within the automotive industry.
 - To make a recommendation on the benefits of adopting blockchain technology changing the business model of bringing vehicles to the consumers and benefiting all organisational segments from selling product and services directly to customers and providing financing while building a new customer loyalty base.
Blockchain is the latest disruptive innovation that is sweeping the globe and has caught many scholars' attention. When new technology arises, the theory of disruption foresees strategic choices to be made to defend the business and focus on the impact of innovation driving growth. Understanding what drives the disruption rate helps predict outcomes, but it doesn’t alter the way disruptions should be managed. Rapid disruptions are not fundamentally different from others; they don’t have different causal mechanisms and don’t require conceptually different responses. Literature based on blockchain studies review conceptualises the use of blockchain implementation in supply chain and the effect on the organisational financial reporting efficiency (accounting) and the vehicle sales (dealership).
Strengths and weakness of the new technology are overviewed in literature mostly focusing on the potential benefits in terms of technological, operational strategy, economic and environmental aspect, and the most recognised is trust, traceability and transparency. The strengths further extend to increased control, reduced cost, data quality, security, and reliability. Weaknesses of blockchain are not broadly studied yet. Some significant weaknesses are outlined by Yli-Huumo et al. (2016) who argued that security, wasted resources, usability and privacy are the most important potential weaknesses. The security and privacy issue mentioned is in contradiction with some other literature Ølnes et al. (2017) who argues that the privacy issue is strength. This could be argued on both sides from the organisation and individual point of view. As the decentralised structure of the block chain eliminates the need of an intermediary, i.e. Banks, the users are transacting verified financial instruments directly. This type of operation brings the question of regulation surrounding these types of transactions, as they are anonymous given transaction details don’t carry the personal details of the parties involved. 


Literature Review 
The automotive segment has been a globally dominating industry from the past to present and in particular the vehicle manufacturing industry that has developed progressively.  The transition to a new reality of the digital industry is sweeping all over the world: approximately one third of companies are already adapting the digitisation as a priority and this level is expected to rise. The companies in all sectors as well as the automotive organisations are going through though a fourth industrial revolution, called ‘Industry 4.0’.
[image: ]
Industry 4.0 is a significant transformation of the entire industrial production by merging digital and internet technologies into conventional industry i.e. "Smart Manufacturing". This development is driven with aim of faster production with flexibility and achieves greater and efficient productivity through digitalisation. Part of this fourth industrial revolution is Blockchain technology and the Internet of things (IoT). The reason why technology is innovating at an exponential rate and is developing such a disruptive potential concept is first explained by Moore in 1965 (co-founder of Intel), he argued that number of components per integrated-circuit will double every year. His claim is still accurate to date.  One of the examples using IoT technology is Rolls Royce, they employed IoT technology by attaching a sensor to the engine that allows data from all over the world, to be transmitted at approx. 4000 ft above the ground level to the UK headquarter data centre. The data is analysed for diagnostics and to predict possible engine failure through real time monitoring. If any possible failure is detected during the flight, the ground service team can prepare in advance at the nearest airports[footnoteRef:1]. Schäfer (2018) states that the fourth revolution’s technological advancements are creating “enormous economic benefit”. However, his concerns shift to the working population and consequently, governments, about the influence on peoples’ lives. His reasoning for this is that the dynamics of technological innovation is resulting in people unable to keep pace with technology advancements. Parts of humanity are becoming “dislocated not only technologically but also in economic and social terms” (Schäfer, 2018). [1:  www.i-cio.com. (n.d.). How IoT is turning Rolls-Royce into a data-fuelled business | I-CIO. [online] Available at: https://www.i-cio.com/innovation/internet-of-things/item/how-iot-is-turning-rolls-royce-into-a-data-fuelled-business.] 

Automotive organisations operates in a volatile environments, that are evolving with the new technology ranging from hybrid, electric, and autonomous vehicles signifying the next phase in digitalisation and information sharing, as well as uncertainty, complex operational networks and ambiguous decisions (Bennett, Lemoine, 2014). 

The current automotive supply chain definition
Automotive Internal organisational information systems capturing the supply chain process was originally designed to keep track of transitions between internal and external organisations. Over time this has been, with the expansion of IT, to facilitate sharing of broader type of information (Lee, Whang, 2000) as the automotive organisation became global and with increased number of suppliers. The lag in keeping up the pace in fast technological developments has brought some issues in real data availability and low quality information being shared, attributed by human involvement in building up system complexity.  
According to Blomeglobal publishing in 2020[footnoteRef:2], three main Automotive Supply Chain risks identified: [2:  Source: Blume Global. (2018). Top 4 Automotive Supply Chain Challenges and Solutions | Blume Global. [online] Available at: https://www.blumeglobal.com/learning/automotive-supply-chain/.

‌] 

· Geopolitical risk. Trade barriers (Brexit), political conflicts, and currency fluctuations.
· Lack of sub-tier transparency. Eight in ten automotive companies list visibility as their top hurdle.
· Evolving technology. Technology shifts. Regulatory changes.
This makes the need for vehicle manufacturers and vehicle related business such as car dealer’s, to adjust to dynamic changes of the business environment to meet consumer needs and wants. In this segment, it is essential to be equipped with technology such as blockchain technology, which can minimise challenges in business operations and facilitate efficient functioning (Kaivo-oja, Lauraeus, 2018). The automotive industry’s supply chain activities are dynamic and variable, resulting in operational inefficiencies, therefore, the efficient supply chain management within the automotive organisation is crucial for creating competitive advantage opportunities.
The efficient supply chain management requires good collaboration from suppliers of raw materials and car components to product delivery to consumers. Each stage of the supply chain process involves an exchange of information amongst stakeholders, for example the underlying data of the material used in the car production process, the requirements for the automotive parts manufactured and the documents concerning the regulation of prototype quality and safety testing before entering the production line to mass production and finally ending up in the dealers forecourt. 
The Automotive industry heavily relies on raw material suppliers and components from multiple locations, so transparency and accountability are required for efficiency. Similar to many other industries supply chains, automotive supply chain is facing tremendous force to enhance transparency and decrease its’ practices uncertainties. Such initiatives have created a necessity for efficient and reliable technology for the information sharing and monitoring among the supply chain stakeholders who use blockchain technology in their supply chain. Furthermore, it facilitates part suppliers/OEM (original equipment manufacturers) to gather vehicle performance and durability-based information, which can tremendously help the automotive industries in efficient business operation planning.
Automotive supply chain is a complex network, comprising of an immense range of car parts alongside the parts suppliers, distributors, car dealers, regulatory agencies, and insurance companies (Biswas, Gupta, 2019). 
[image: ]
Figure 1. Automotive 3 Tear Supply Chain
Blockchain technology
In recent times, many scholars have renowned the value of implementing blockchain in supply chain management. Blockchain is a digital, decentralised, distributed ledger that delivers a way for digital information to be recorded, shared, and supported by a decentralised community.
Blockchain can be summarised by the following definition of Seebacher and Schüritz (2017):
“A blockchain is a distributed database, which is shared among and agreed upon a peer to peer network. It contains a linked sequence of blocks, holding timestamped transactions that are secured by public key cryptography and verified by decentralised the network community. Once transaction is appended to the blockchain, it cannot be altered, turning a blockchain into an immutable record of historical activity.”
Blockchain technology can record verified transactions among multiple parties efficiently and store securely in a permanent chain (Helo, Hao, 2019). The most important features of Blockchain are immutability, privacy, traceability, transparency, decentralisation, security, real-time settlement of transactions and data quality with large quantities (Li et al., 2019). 
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Figure 2.  General overview of blockchain and how it works- source: Deloitte[footnoteRef:3] [3:  Accelerating technology disruption in the automotive market Blockchain in the automotive industry Contents. (n.d.). [online] . Available at: https://www2.deloitte.com/content/dam/Deloitte/cn/Documents/consumer-business/deloitte-cn-consumer-blockchain-in-the-automotive-industry-en-180809.pdf.] 

The most buoyant blockchain outlook arises from executives in the consumer products and manufacturing industries which also includes automotive industry.
If the organisation establishes the product background knowledge through blockchain, the consumers could easily find the origin, authenticity, integrity and custody and ascertain real product quality (Montechi et. Al. 2019). Blockchain’s protocol disseminates commitment, privacy, security, consensus, and authenticity for a consumer making it an excellent candidate for information sharing in automotive supply chain. Literature review by Wang et al. (2019) on block chain technology outlines the value of the blockchain brings extended visibility and traceability, enhanced data security, digitalisation and disintermediation of supply chain and smart contracts.
The study conducted by Supranee and Rotchanakitumnuai, in 2017 showed that inter-organisational trust and perceived benefit are fundamental factors that significantly affect the acceptance of Blockchain technology application in the supply chain process of Thai automotive industry[footnoteRef:4]. In Thailand, the automotive industry is  a indicator of economic prosperity. Blockchain Technology is not widely applied, and with an objective of developing and testing hypotheses in relation to factors affecting the acceptance of Blockchain technology within  the supply chain process. Aim of the study is to predict a tendency of adoption of Blockchain in Thai automotive industry. Factors influencing intent to implement Blockchain within supply chain process include inter-organisational trust, inter-organisational relationship and perceived benefit of Blockchain technology. Study seems inconclusive and no further research were conducted on this subject. [4:  https://aisel.aisnet.org/cgi/viewcontent.cgi?article=1031&context=iceb2017] 

Digitalising the automotive supply chain, by applying IoT (internet of things),  which  is a system of internal computing devices, digital machines and mechanical, entities, that are stipulated with unique identifiers with the capability of transferring data over a network without needing physical presence (Rathee, Sharma, Kumar, Iqbal, 2019). IoT is mostly used for consumer requirements while IIoT (Industrial Internet of Things) is used for industrial requirement in the manufacturing monitoring systems.
Smart contracts are stored in Blockchain in a set of code lines and are executed when the predetermined terms and conditions are fulfilled (Viriyasitavat, Xu, Bi, Hoonsopon, 2019). Smart contracts require stringent evaluation with a set of conditions and can be applied to any application, resulting in transparent, automated data-driven decision-making (Xu, Zeng, Yang, Shao, 2020). In the automotive industry, smart contracts are beneficial in addressing problems, for example, supplier evaluation system, inventory and supply process, purchase orders and master agreements, legality and specific terms in requirements, regulation dividing contracts.
The existence of automotive original equipment/parts manufacturers depends on the capability to adjust to digitalisation (Ley, Guo et al., 2019). Organisations are inclining towards a digitalising solution with a large amount of data captured in the automotive  supply chain through IoT, and data can be obtained from the manufacturing processes, finished goods, logistics, and customer usage patterns. Nevertheless, this data is not useful until organised, cleaned, and systematically analysed.
Challenges facing automotive supply chain, is the lack of transparency in the ecosystem (Miglani, Kumar,  Zeadally, Chamola, 2020 ). Presently, the automotive industry is shifting towards electrification, which requires modifying existing supply chains. One example is the combustion engine. With a complex composition that require components from various suppliers, is entirely replaced by a battery, that serves as the main powertrain component of Electric Vehicle (EV) (Novais et al., 2019).
Globalisation is one of the factors that contributes to the complexity of the automotive supply  chain, the considerable presence of intermediaries, and different ranks of suppliers with significant supplier bases. Uncertainties surrounding duplications in the captured data, and uniform data is used for a supply chain  system comprehensive analysis. Furthermore, manufacturers are unable to share through traditional systems, the authentic data about the products to end customers. the automotive industry is very weak in terms of sharing real-time data across and difficulties in the supply chain to check the authenticity (Guo et al., 2019). 
Data from the OEM suppliers, does not add any value to the products or customers until data is shared through a trusted platform, using blockchain technology (possibly enhanced with IoT) can provide exceptional results, since both supplement each other's characteristics and the combination enhances reliance in counterparts. IoT captures the data, without human presence from physical assets, and this captured data can be incorporated with the blockchain infrastructure for the inclusion of shared transactions with immutable and tamper proof records.[image: ]


Three Key Benefits of using Blockchain for IoT
Build Trust Between parties and devices
Reduce the risk of collusion and tampering
Reduce Costs
Reduce costs by removing overhead associated with middlemen and intermediaries
Accelerate transactions
Reduce settlements time from delays to near instanenous







Figure 3 Three key benefits of using blockchain for IoT
In dealing with the challenges of automotive supply chains, a better understanding of the automotive ecosystem is required (Sharma, Kumar, Park, 2019). Automotive industries are capitalising new digital technologies to capture big data continuously that supports the monitoring process of an asset and its performance. Still, there is strong need for managing adequately closeness of data controlled in a decentralised environment for further synthesis (Kang et al., 2017). Furthermore, supply chain data can be subjected to advanced analytics and distributed ledger technology for data driven decision making and end-to-end visibility in near real-time (Kamble, Gunasekaran, Arha, 2019). Integrating the blockchain technology and digitised automotive supply chain requires detailed understanding, to make integration successful. 
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Figure 3, Supply chain with integrated Blockchain technology
Blockchain comprises of four key characteristics that improve integration and co-ordination between the members of a supply chain, i.e. transparency, automation, tokenisation and validation, (Chang, Chen, Wu, 2019). Transparency relates to a shared ledger of information that is grouped from numerous sources such as the blockchain participants, immutability of records and consensus-based verification and validates the information. Automation - smart contracts based on decentralised verified information by the members (Shen, Pena-Mora, 2018), and blockchain technology generates tokens that represent a contract on any asset between blockchain members. E.g. Blockchain can be used to identify and report counterfeit parts, create the process of a “product recall” more cost-effective, and make faster and more secure transactions by removing arbitrators (Xu,Yang, Jia, 2019). 
The Return on Investment in food supply chain where blockchain has been adapted, is price sensitive selling of finished products (Chang et al., 2019). In comparison to the Return on Investment (ROI) for the automotive sector, it is the manner of business-related operational activities pre and post implementing blockchain in the OEM operational set-up. Comprehensive understanding of volatility, uncertainty, complexity, and ambiguity (VUCA) required in the automotive industry to get benefit of implementing the blockchain technology.
During the financial crisis of recent times, the complexity of the global supply chain operations has been more apparent. It directed attention to the complex operations vulnerability that crossed over a number of continents. Business trends driving force to restrain and even reverse outsourcing and back shoring to check volatility, uncertainty, complexity and ambiguity that characterize international business today (Lam, Khare 2016). In such circumstances, there is inadequate data concerning processes and products to recognise the occurrences comprehensively (Bennett & Lemoine, 2014). Whereas In certain scenarios, outlook from existing data might not be significant  in predicting occurrences or failures. The right combination of information is required and experimentation to comprehend the current and ongoing situations. Such consequences will result in uncertainty and greater volatility in the automotive supply chain operations. 
While blockchain technology has many advantages, most traditional databases cannot be replaced by a distributed ledger technology due their size and complexity nature. While Blockchain has added benefits, it can create impediments without a proper requirements and valid business case (Manimuthu et al., 2019) Most global auto makers are still using in-house developed systems for supply chains that are tailored to integration to specific systems at the specific time and have reached its use maturity long time ago. Limitations of Block chain technology, are its inability to edit the information once added, ie immutable, slow response time compared to traditional databases, and challenges in management of the public and private keys. BCT constitute of Public Blockchain (permission less Blockchain) and Private Blockchain (permissioned Blockchain), that separates them in their applications and functioning. Private-Blockchain is quicker and more scalable than Public-blockchain (Cao, Wang, Zhang, Song, Lv, 2020).
Since the information in blockchain cannot be changed once validated, we must contemplate reservations and the resources while attaining the information (Xu et al., 2020). Adoption of IoT combined with Blockchain produce added benefits like real-time data delivery, acquiring accurate data, removal of unnecessary intermediaries, constructing a trusted environment, secure and  speedy transactions with multi-tier suppliers, and managing critical data within the product life cycle (Rane, Thakker, 2019). 
To understand role of Blockchain Technology within a dealership, we need to determine the position of dealerships within automotive supply chain.  As mentioned earlier, there are two kinds of supply chains in the automotive industry. The first relates to parts and components from the enormous number of suppliers original equipment manufacturers (OEMs) and second most commonly refers to the finished vehicle. Dealerships are the last stage of the supply chain before the product reaches consumers. Due to the complexity of automotive supply chain(s), the buyer may know where the car is built but, but from there it is a ‘black hole’ until the vehicle arrives at the dealers court. Transparency is another very important factor of Finished Vehicle logistic after optimising cost. Thinks can happen during transportation of vehicles and it crucial for stakeholders to know at which stages the cars are in the supply chain. If the vehicle is damaged during transportation, making it right is costly in terms of inspection, repair and paperwork required. The whole process is then slowed down and incurs additional costs. As seen earlier Blockchain technology provides end-to-end visibility in the finished vehicle supply chain. Currently there is no specific literature on the impact of the blockchain technology on a dealership network. It is area that plays significant role within the automotive supply chain.
With regards to the operational benefits of implementing blockchain within the supply chain, there are not many studies that cover the use of it in supply chain accounting and reporting practices. However, the position of the accounting industry will be enormously impacted by the implementation of blockchain technology.  For instance, current accounting practices are using a double entry system, while this system ensures accuracy and verifiability, it comes with greater labour efforts and time cost and under current methods nearly impossible to automate. With blockchain, organisations can record their transactions directly into a joint register that creates a chain of accounting records blocks. With each transaction verified and as part of the blockchain, the ability to alter or falsify the recorded accounting information would be almost impossible (Deloitte, 2016). This denotes that potentially all financial data could be instantly verified electronically, and permit automated audits with the standardisation of the practice. In 2016, the accounting firms, Deloitte, Ernst & Young, KPMG, and PwC met with the American Institute of Certified Public Accountants to review this new technology in regards to the feasibility and value that a distributed ledger system such as blockchain would provide, along with possible standards for its use.
Blockchain technology within full supply chain, intend to make obsolete the traditional method of documentation processing allowing fully automated information flow in real time. This will ensure accuracy, transparency and quality in accounting practices.   
Some literature mentioned that blockchain technology are expensive and resource intensive, however there is a limited amount of research on the disadvantages of blockchain availability. These inefficiencies are surrounding the use of crypto currencies and transactions generated. One of the interesting points of disadvantage is that understanding the complexity of the blockchain requires specialist knowledge and is not generally understand stood by general public.  One of the papers briefly mention that in blockchain, all the transaction related information is available publicly which could become a great liability when distributed ledgers are used in sensitive environments such as dealing with government data or patients medical data. (Sarmah, 2018) Our research shows that there are two types of ledger, public (involves cryptocurrencies transactions that are publicly verified in decontrolled manner) and private ledger that can be tailored to specific organisation in order to maintain its data protection. Therefore government and health bodies can have their own private ledgers where they can store their blocks of data and can allow only a selection of stakeholders within the ledger. 
As blockchain technology is emerging, there is a gap between supply chain and blockchain expertise with the capability and usage understanding to solve current critical challenges (Biswas,  Gupta, 2019).  A detailed study of the inner mechanics and workings of blockchain technology is out of the scope in this paper, it’s aim to understand existing supply chain practices through literature review and proposes an efficient framework blockchain technology, the need for a systematic evaluation to identify the suitability in supply chain management practices.
Though the automotive industry is equipped with advanced technology, the supply chain management is facing many challenges due to inefficient information platforms. Strategic Challenges for the automotive industry include:
·  Inefficiency in sharing real-time data associated to transaction, inventory, demand, with supply chain stakeholders 
· Lack of real-time data sharing between parties, can result in inventory obsolescence 
· Duplication of data and inconsistent alert systems without verified data, while the same data is being used for analysis 
·  Lack of transparency and traceability in supply chain operations and logistics and poor visibility 
·  Data is being used only for technical checks, rather than detailed analysis 
· Amount of paperwork required in logistics and the presence of numerous intermediaries are time consuming and costly
· Complications in following up with suppliers, with an absence of a platform for validating the actual status of the inventory position of suppliers and their supply related capacity constraints 
· Lack of security for intellectual property, understanding the future of mobility and car culture 
· Risk of faulty products and product recall issues 

Methodological Approach 
This paper aims to present a methodology to integrate Blockchain technology within the automotive organisation, especially in the supply chain segment and the advantage and disadvantages impact on accounting/finance practices and sales (dealership). This methodology gathers the best practice of recording the information and transparency and security aspects that gives extra protection to the organisation and consumers. Simultaneously, decentralisation and the two-sided market place model can benefit the organisation in the long run. The first part of the research is based on collecting recent papers studies based on Blockchain technology and case studies based on organisations that have successfully adopted the technology. The field of Blockchain is continuously evolving, giving an increase to resource obsolescence (where information becomes very quickly out of date) as technology advances rapidly. The second part will highlight views of blockchain technology's impact on the accountancy practices and new dealership model. The questionnaire consists of a summary on Blockchain technology (to make sure that receiver is familiar with the concept), impact on the automotive organisation and board scope of the questions structured around the implementation of Blockchain and the impact on the new business model. This allows gathering views and the possible impact of technology from the management directly involved within the automotive industry and selection of current drivers. Also the detailed questionnaire aimed to find out current state of the supply chain, how quick can organisation can adapt to technological changes, changing consumer preferences and the desirable/undesirable impact on internal operational structure. However for organisations that have implemented blockchain what are the advantage /disadvantage of implementing it.  
Identifying key stakeholders: 
- Experts – management level individuals who are employed directly by automotive organisations (from operational and engineering background).  
- Businesses, which are exploring new ways for technology to create value for their consumers. (eg IBM, other blockchain tech companies) 
Developing and refining research questions
The goal of breaking down broad research questions into manageable component areas requires a general understanding of the topic and using online search tools such as Google, extracting unanswered questions from various case studies, news articles, papers and studies on the technology. As mentioned in introduction this paper has four objectives that translates into four research questions that are formed into qualitative web survey for developing individual understanding of blockchain technology from within automotive sector. 
The study outlines the comparison of the output to the reviews gathered earlier and helps to draw a conclusion and recommendation. 
Research Strategy and Methodology
The research aims to systematically find out factors with the objectives to provide a transparent literature review on a topic, in this instance, Blockchain technology within the automotive sector. In this approach, a systematic research methodology is applied, such as The Onion model, developed by Saunders et al. in 2007. This model aims to explain efficiently different research stages to create a practical methodology and answer Blockchain technology questions to advance knowledge. Combined with the previous research methodology also the process suggested by Briner and Denyer (2012) have been adopted:
Systematic literature and news articles search, including databases, contain the latest studies on Blockchain's topic (Google scholar search engine) within the automotive segment. I am primarily using the Google search tool. 
Key words: Blockchain technology, Automotive, Supply Chain, blockchain challenge, Blockchain adoption, advantages disadvantages of blockchain, blockchain case studies, and automotive blockchain adoption, blockchain operational management
- Screening and selecting titles and abstracts and selecting the most relevant literature and articles for this study.
[image: ]Figure 4 Sounders Research Onion (2007)
According to Saunders et al. (2007), the research process can be illustrated as an onion. Detailed stages of the research process are represented by different layers of the research method, providing an effective progression through which a research methodology can be established. The purpose of the above research process will be to select the most useful research strategy.  
Chosen Research Strategy
The purpose of using this type of research strategy will serve as a starting point of the most suitable strategy selection, and after considering reliability and relevance, the preference for this study has been finalised:
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Figure 5 - Chosen research strategy 
Research philosophy:
There are two main research models: positivism and Interpretivism. Depending on which one is selected for this research project, the outcome will be directed in one way or another (Hagyard, 2015). The positivist philosophy relates to an evident social reality, and the outcome of the research is frequently characterised by law-like overviews. It is also a model that is testing hypotheses, and conclusions are drawn with the addition of the outcomes to the rest of the population (Myers, 1997). Since the positivist research philosophy is linked to a quantitative research methodology, and it is based on a strict, inflexible evidence collection, it is considered appropriate for this data collection. 



Research Approach (Quantitative research):
The deductive research approach explores a general theory and tests if that theory is valid in given circumstances. In other words, the reasoned approach involves formulation of hypotheses and their subjection to testing during the research process, while inductive studies do not deal with assumptions in anyways way. 
This emphasises that deductive research setting is suitable for this research paper to attain research questions on blockchain implementation within the supply chain, efficiency rationale, using the evidence from the literature, website articles, and survey (multiple choice and detailed answers type of questionnaires hope to get the view of professionals, who can judge the whole scope of the research object) aiming participants selection from the sample of 50 individuals from the executives, managerial, analyst levels within the automotive segment (used LinkedIn connections). 
The research questions (please refer to the appendix section) will help to derive interviewees view on blockchain use in Supply Chain, finance and accounting,  and Car Sales (dealerships) and implication of using disruptive technologies and potential future consumer preferences changes and why these will make the traditional dealership model redundant. For this research focus is on logical sampling within the automotive sector targeting professional individuals from various automotive companies such as Ford Motor Co, BMW, Audi, Mercedes Benz, Toyota, Honda, PSA Group, Jaguar and Landover and Tesla. The questionnaires are anonymous to encourage response rate.
The thesis's main idea is to clarify the potential benefits of blockchain technology throughout organisation and how that can shape the operational supply chain model and impact on delivering final product to the customers (dealership). A theoretical framework is established, assuming the deductive hypothesis of the research. This framework will be based on a gathered literature review on the topic, focusing on effect on blockchain technology integration within organisational operational structure of the supply chain, finance and sales (dealership) and as well as benefits and drawbacks. On the other hand, the inductive hypothesis will be tested by analysing multiple study cases with an explanatory approach. This strategy is selected due to the inductive approach,  that is categorised as a move from the specific to the general (Bryman, Bell, 2011). In this method, there is no basis that initially enlightens the research and focus can thus be formed subsequent of the data collection (Flick, 2011).


Research Strategy
Grounded theory purpose is to classify emerging patterns and to hypothesise a theory while ethnography type is by composing systematic checks into both data collection and analysis. For the theoretical framework development, the literature review is based on qualitative data on Blockchain technology; such as books, business journals, news articles and case studies on the organisation that are already using the technology. 
Systematic literature review implies to examining selection of existing journal articles from various sources for research study purposes (Hohenstein et al. 2014) and is being recognised as well-organised technique for achieving wide literature review (Agarwal et al. 2017).  Tranfield et al. (2003) states that “systematic review provides a means for practitioners to use the evidence provided by research to inform their decision”. 
A systematic literature review helps to recognise the theoretical content of the field and it can enhance theory development (Nolan, Garavan, 2016). At present, limited literature review papers within the scope of related research , Miau and Yang (2018) selected articles ranging from 2008 to 2021, resulting in a timeframe of 13 years for a blockchain literature review.  The gaps in fully adopting cutting-edge technologies such as blockchain in automotive industry within the supply chain exist, so the present study aims to follow the latest articles from academic journals. Recent paper published by Chang 2021, stated that Blockchain related studies can be chronically divided into four year intervals to evaluate the evolution in blockchain subject and only in the past four years we see a rise in the studies published on the subject. Qualitative methods were broadly used to study the propose of blockchain and opportunities in the supply chain context while quantitative methods were utilised to evaluate or analyse the performance of various blockchain based systems. There are few study papers that have used questionnaires to assess the influence and acceptance of the technology and there is still a weakness of the detailed literature with extensive coverage of the topic as the timeframe of ones that are using the technology is not long enough to test the use and to confirm the extent of efficiency. Most studies are focusing on potential benefits taken from the pilot schemes.
The research conducted by using search tools like Google and google scholar search engine for the literature based on Blockchain topics, using keywords: Blockchain technology, Automotive, sales (Dealership). The literature search criteria for answering these questions comprise accuracy, reliability, and current publication. The content of the data is assessed according to the quality of discussions and depth of analyses. Finally, the dependability of the data, which is based on the source's expertise, credibility, reputation, and trustworthiness, is evaluated by the originality of the source, trying to avoid acquired ones. 


Time Horizon
Time horizon strategy consist of two time strategies, cross sectional timing where research is conducted over the specified period with the focus of the current situation while longitudinal method necessitates the use of repeated studies to automotive supply chain relationship between observation and result over different time frame. The first part is literature research time frame of two-three month, then two to three weeks of the literature selection, followed by review and questionnaire planning and execution within a month and half, and final moth literature/feedback from the questionnaire review writing. 
· Oct 20’ Submit Proposal
· Nov’20 – Mar’21 Primary Literature research/ selection
· April’21-Jun’21 Questionnaire preparation and execution /Secondary research and summarise findings
· May - June’21 Draft Dissertation
· July Final Draft/consult with course supervisor
· 31 July Submit Dissertation.
Ethics and Logistic Consideration
Prior to contacting participants employed in automotive sector, via LinkedIn, an etic form will be completed, signed and will accompany this paper.
The selection of questions based on the blockchain technology within automotive sector and will be sent out to the Ford Managers at different management levels and the selection of individuals employed by other car maker organisations. The questionnaire is web-based and strategically structured around the new model based on the two side market model.
Fact sheet and Consent forms will be provided with the questionnaires. A summary of the paper will be presented and how the information will be used in this study. The questionnaires do not require participants to complete personal details, and the information used will be for this paper's purpose. List of selected participants will be kept confidential and will be destroyed once the sample number achieved.




Data Collection – Techniques and procedure
The data collection and its analysis is directly reliant on the methodological approach adopted throughout the research, and can be categorised as either Primary or Secondary data.  Through conducting questionnaires and gathering literature, refers to an adoption of the Primary data collection. The table below outlines the simplified data collection method: 

	Data collecting method
	Organisations
	Participants position

	Multiple choice questionnaires based on Blockchain Technology- Selection via LinkedIn (anonymous)
Detailed questionnaire –
Detailed answers on Blockchain Technology (anonymous) only small selection
 
	Ford Motor co
Mercedes Benz - Daimler
BMW
Dealerships (Ford & BMW)
VW
Porsche
IBM
Deloitte 
Toyota
Honda
	Executives
Managers
Sales (dealership)
Sales and Marketing personnel
Logistic - Analysts

	Web based articles on automotive supply chain operational management & Blockchain technology
	
	Literature academic journals, articles, web sites, opinions on the Implementation of blockchain in supply chains operational management within automotive organisations.



For this study a selected journals are based on AJG - Academic Journal Guide 2021 [footnoteRef:5] as it provides broad coverage of journals, with a high degree of internal and  external consistency, widely accepted as a rational means of the ranking journal with its user group other suitable academic non-ABS journals were considered for selection. To make sure the literature adequacy, only academic journal articles from the reliable source were selected . Shortlisting through the use of keywords method, which is an effective way of selection. (Morris et al. 2009) Article categorisation is based on previous studies of blockchain technology opportunities and challenges. The method used by Wong et al. 20120, classifies coverage and quantity of the topic of blockchain, supply chain management challenges and opportunities. [5:  https://charteredabs.org/academic-journal-guide-2021/,  
   https://scmresearch.org/2021/06/24/ranking-journals-academic-journal-guide-2021-abs-list/] 

To ensure model validity, data collection strategies from multiple sources are adopted (.Leonard Barton,1990 ) Data is collected anonymously (to encourage better response) web based multiple choice (short) questionnaire and detailed (longer) questionnaire from selected list of personnel directly linked with automotive organisations, such as Ford, Mercedes, BMW to name the few. Reviewing academic papers based on Blockchain Technology within Automotive industry, and recent non-scientific web based articles. 
The Research model in Figure x identifies the main areas of research to gain understanding of how currently automotive organisations are familiar with the technology and advantages of its potential use within different organisational operational areas. 
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Figure 6 – Blockchain Technology Application - Research Model
The model will help the researcher to construct the questionnaire to draw the attention to the topic of blockchain and determine the framework of blockchain application within the automotive organisations. The researcher will test the validity and reliability of the questionnaire by using correlation between variables, median, mode, cross tabulation, and frequency.  


In this study, we investigated the effect of blockchain technology applications in manufacturing companies on supply chain flexibility, transparency, and trust in the supplier. In the analysis of the data, we used the frequency and regression model, which can be used in such cases to test the collating of data; because the sample size was small, it is not suitable for analysis with other methods. Frequency is simple and easy to identify in this case. 
From the research model in Figure 6, four main question are drawn out, that need an answer to support data analysis.  
Sampling strategy - questionnaires
For reliable analysis, for this study sample size of 50 participants selected from the various automotive organisations (LinkedIn connections). Feedback target is 20+ participants for the multiple choice questionnaire and 5 participants for detailed questionnaire, ideally participants from the first selection. Relevance for this selection is narrowed down to automotive sector within the targeted professionals, i.e. executives, managers, from the various backgrounds within Manufacturing, Research and development, Sales and marketing, dealership. 
Participants are not asked to disclose confidential information, personal info or name of the participant’s organisation is not included in web based questionnaire, only professional title. The questionnaire is web based – google forms – Free online surveys are cost effective and are easy to tailor desired format with functionality to ensure anonymity of participants, with summary report available (Ebert, Huibers, Christensen 2018).[footnoteRef:6] Questionnaire link distributed via LinkedIn messaging outlining the brief purpose of the study and non-traceability of participants. [6:  Ebert, J.F., Huibers, L., Christensen, B. and Christensen, M.B. (2018). Paper- or Web-Based Questionnaire Invitations as a Method for Data Collection: Cross-Sectional Comparative Study of Differences in Response Rate, Completeness of Data, and Financial Cost. Journal of Medical Internet Research, 20(1), p.e24.

‌] 

Choices
The methodological choice for this research paper is mix mono-method qualitative (literature review) and quantitative (questionnaire data analysis), using a web survey questionnaire to supplement and validate the findings from the literature review. Saunders et al (2012) specifies available research options in terms of research methodology choice of tree format decision that builds a variety running from simple to complex. The ‘simple’ route consists of a mono-method qualitative/quantitative study. The complex route consists of a multi-method methodology, where a researcher can select more than one quantitative/qualitative method, or mixed method approach, where a researcher might use a mixture of qualitative and quantitative instruments. 
Literature review - Thematic analysis is used, as method for analysing qualitative data that involves examining across a data set to identify, analyse, and report recurrent patterns (Braun and Clarke 2006). It is a method for defining data, but it also comprises clarification in the processes of constructing the subject. To investigate the concepts of the automotive supply chain and the blockchain technology, study analysed thematic areas to develop a review framework. Historically a similar approach was adopted by numerous authors (Sreedharan, 2020, Tiwari, 2018). To build understanding, the cluster areas are formed from collected keywords that are influenced by the blockchain technology in the automotive supply chain. 




Data Analysis 
This part endeavours to clarify the outcome of the findings into the relevance of use of blockchain technology within the automotive organisational supply chain. Data collected has been analysed and aligned to the overall objectives of the study to support the use of technology and the many benefits to the automotive organisation. Therefore an effective data analysis process is crucial to the creditability of the overall study as according to Bogdan and Biklen (1982) it comprises ‘working with data, organising it, breaking it into manageable units, synthesising it, searching for patterns, discovering what is important and what is to be learned, and deciding what you will tell others’.   
For quantitative data research, in this study, two types of questionnaires are conducted, the first one is multiple choice to find out if organisation are using blockchain technology and blockchain acceptance focusing only on individuals from the automotive industry. Selection for the second survey is a detailed questionnaire from the smaller sample of professionals of which some participated in the first survey, targeted organisations that are already implementing blockchain technology within their organisation focusing on gaining insights and understanding of the underlying reason for adopting blockchain technology. 
First section relates to participant’s demographics, to establish survey participant’s profiles, the size of the participant’s organisation and their position within organisation.  An online survey is prepared using a Google Free Forms online survey tool, uploaded in a website then messaged  survey link via LinkedIn (LN is perfect choice as it was easy to select participants based within the Automotive industry) to the selected sample size with a motive to collect online data based only on individuals form the Automotive sector. Most of the significant advantage is that web based surveys offer is flexibility as the respondents can take the survey on any device, be it a desktop, tablet, or mobile. Personal details like name/surname, email address, was not required, to attract a better response rate. 
Sample selection of 50 individuals from LinkedIn, targeted by automotive industry and their position. Companies selected mixture of auto makers, suppliers and few dealerships: Ford including Ford Credit, Audi, Daimler Mercedes Benz, BMW including BMW Financial Services,  Volkswagen, Porsche, Bosch, Continental, Ford car dealers, Mercedes and BMW car dealers. Targeted response 20+ achieved for multiple choice questionnaire and four responses to detailed survey.  
Majority of corespondents, i.e. 60%,  of the Multiple choice online questionnaire are from a large global automotive organisations with 250+ employees, while the rest 40% composes of small and mediun size organisations.  30% of participants are from Research & Development and Manufacturing combined Sales & Marketing and Dealership combined 50% participated with rest of 20% Finance/Admin. 50% of participants are from management roles, while 35% are in executive roles with rest 15% are of senior analyst roles.
Type of Organisation
Frequency
Relative Freq.
Mode
Manufacturing
6
0.3

Research and Development
4
0.2

Services (Financial/Banking) 
2
0.1

Customer Service
8
0.4
Customer Service
Size of Organisation
Frequency
Relative Freq.
Mode
Small
4
0.20

Medium
4
0.20

Large
12
0.60
Large
Main Area within Org.
Frequency
Relative Freq.
Mode
Finance/Admin
4
0.20

Sales and Marketing
6
0.30
Sales and Marketing
Manufacturing
3
0.15

R&D
3
0.15

Dealership
4
0.20

Position within Org.
Frequency
Relative Freq.
Mode
Executive
7
0.35

Manager
10
0.50
Manager
Analyst/Admin
3
0.15

Org. response to new technology
Frequency
Relative Freq.
Mode
Slow
6
0.30

Reasonable
10
0.50
Reasonable
Quick
4
0.20

Understanding Concept of BCT
Frequency
Relative Freq.
Mode
Yes
17
0.85
Yes
No
3
0.15

Org. that are currently Using BTC
Frequency
Relative Freq.
Mode
Yes
7
0.35

No
9
0.45
No
Don’t Know
4
0.20

Part of org. that would most benefit BCT
Frequency
Relative Freq.
Mode
Supply Chain 
14
0.41
Supply Chain 
Finance, incl. Accounting., Tax, Audit
6
0.18

R&D
5
0.15

IT
4
0.12

Quality and Insurance
3
0.09

All areas
2
0.06

Length of BCT Implementation
Frequency
Relative Freq.
Mode
Reasonable Time - Within One…
2
0.20

More than a year
1
0.10

Still implementing
5
0.50
Still implementing
Don't Know
2
0.20

N/A
12


Advantages of implementing BCT
Frequency
Relative Freq.
Mode
 Improving Efficiency
14
0.37

Cost Saving
11
0.29
 Improving Efficiency
Security
12
0.32

Don’t Know
1
0.03

N/A
4


Challenges org. implementing BCT
Frequency
Relative Freq.
Mode
Complex IT Infrastructure
13
0.42
Complex IT Infrastructure
Data Immutability, security
4
0.13

Still Not Mature
7
0.23

Implementing Globally
2
0.06

Cost of Implementation
4
0.13

Integration
1
0.03

N/A
3




























Table 2 – Blockchain technology questionnaire - frequency table 

The survey of demographics implies that the majority sample are from the management and executive background in customer service and manufacturing field,  within the larger size automotive organisations. This gives the researcher more confidence in answering the question if blockchain technology positively affects organisational operations, i.e. supply chain. We discover that some of them are already implementing the technology but in a smaller scale and not enough to conclude efficiency of the fully implemented technology.   
There is huge innovation afloat and other technologies that are moving in radically accelerating pace, offering automotive organisation a potential competitive advantage. The majority of correspondents feel that their organisations are moving at reasonable speed when it comes to catching up with the technology. The state of technology in an organisation is significantly influenced on the quality and quantity of production of its goods or services. Regardless, technology is inclined to continuous and dynamic change which organisations have to observe, control and deal with. In particularly the manufacturing industry should make sure that employees are trained and involved in the management of technological change for organisational survival to ensure profitability and remain competitive.
 Strategic approach to managing technology requires the planning, implementation, evaluation, and control of the resources and capabilities to create value and maintain continuous competitive advantage. Management of innovation comprises of change management and managing organisational processes that promotes innovation. In this survey 95% of participant understand concept of Blockchain, partly because some organisations are already implementing the technology and some are familiar due to the recent hype in crypto currency, Bitcoin. The technology is still in its infancy and continuous study of its implication and use is required in order to build better understanding. With a limited set of successful cases, blockchain technology often necessitates additional risks and obstacles for trials implementing or interested in its adoption. The surge in interest and use of Blockchain Technology within the Automotive industry is growing rapidly as the technology offers great advantages especially when it comes to complex supply chains.  35% of organisations from the survey are using /implementing the technology already. 
Detailed questionnaire revealed that Ford is one of the global automakers that is now using blockchain technology but on a smaller scale and is now considering widening the technology deployment globally. Third party organisation specialising in blockchain technology, IBM, is working closely with Ford, and jointly they plan to track its raw materials like cobalt from the suppliers. To maintain their quality, they want to ensure that they are getting an authentic product. The process is recorded on the ledger, soon after mining the cobalt, and it can be tracked where it’s going from there. Tracking raw materials and products to the plant can be accomplished through blockchain-based tracking, which may, in turn, boost the traditional tracing operation systems of the car manufacturers (Kouhizadeh et al. 2020). Consumer’s purchasing decisions, mediated by consumer’s quality perceptions are the findings form the previous surveys, that implementation of blockchain has a significant positive influence (Sanders et al. 2018).
Currently BMW, has a pilot program with suppliers in their plants across Europe, US and Mexico and is using blockchain technology to track raw materials, car components and parts across its supply chain. The company is also a member of the Mobile Open Blockchain Initiative (MOBI), which consists of a consortium of other auto manufacturers, including Ford and Honda. MOBI launched, the auto industry’s first blockchain vehicle identity standard in 2019, which gives new cars a digital identity. The technology could track events throughout a car’s life and be used to connect vehicles to share information, monitor speed, location, direction of travel, braking and even driver intention. Also through the MOBI initiative, General Motors and BMW are supporting blockchain tech to share self-driving car data among themselves and other automakers. The blockchain standardisation efforts made by MOBI are taking further blockchain adoption in the auto industry. Latest research conducted by Tiscini et al. (2020), explored the potential innovation of blockchain technology has revealed that not only applications of blockchain would create new business model, but there is a tendency to create a sustainable and innovative business model. Most large car manufacturers are aspiring to achieve operational excellence in traditional supply chain management and customer satisfaction. New and Innovative technologies such as blockchain are most likely to create a sustainable performance of sustainable supply chain (Saberi et al. 2018; Kouhizadeh et al. 2021), new services, new products, and enrich consumers’ experience to meet the current requirements. Applications of blockchain seems to offer extensive performance improvement and commercial opportunities (White 2017). E.g, these opportunities comprise in handling transaction in innovative way by using  blockchain technology in authentication verification between exchanges, such as for digital content (Miau and Yang, 2018) etc. German auto giant, Daimler is engaged in a number of blockchain pilots, ranging from allowing Daimler truck owners to use e-euros to make payments for fuel, to issuing Schuldschein, a one-year €100 German debt instrument. It is also using blockchain technology to track contracts within their supply chain. The biggest automaker, Volkswagen, is developing a blockchain-based tracking system to prevent odometer fraud that is quite common in the automotive industry. To ensure that odometer cannot be manipulated to produce deceptive mileage values, will help with building consumers trust and confidence.
Also partnering with IBM, Koopman aims to build the first vehicle delivery in a digital process when implemented it will allow efficient and accurate tracking of parts as they make their way around the world. With this system, it will be easier to track the parts, quantity, and so much more. This process will lead to significant reduction of shipping times and less complex supply chain management that will cut the cost and time. An early conceptual study on blockchain application within organisational supply chains was conducted by Abeyratne & Monfared (2016).  They claim that blockchain is a revolutionary technological innovation with transforming capabilities to transform many existing operational systems into more securely distributed and transparent, collaborative approaches empowering its users. Technological advantages that they describe, transparency, durability, immutability, and process integrity, could be key in achieving enhanced supply chain and performance. These advantages are today still valid and entirely in line with the views of the organisations that are already involved in implementing it.
Another major car producer, Toyota has recently revealed their mission since 2017 of  blockchain technology implementation in its internal supply chain networks, marketing communication, and internal operations.  This enhancement is promoting a digital ecosystem for mobility, accelerating autonomous driving technology, and boosting its business intelligence (Kouhizadeh, et al., 2020). Findings shows significant managerial implications and insights that can allow carmakers that are thinking of implementing blockchain technology to understand management and technological challenges as well as opportunities of its adoption. The outcomes of implementing such technology is considered to benefit governments, blockchain service providers such as IBM, to focus specifically on the critical factors identified in the present study of successful blockchain implementation. To help develop successful strategies for competitive advantage, Operations managers can apply the methodical direction to implementation perspectives into the key operational functions for the blockchain adoption.
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Figure 7 – Time length of implementing blockchain technology
Implementing Block chain on a complex supply chain model globally represents a big challenge and ongoing implementation is usually the case. Currently blockchain technology implementations in practices are typically in the pilot stage, with no evidence of large scale adoption within the supply chain. Automotive organisations that are already using the technology, around 25% are still implementing the technology but on a small scale.
The complexity of a supply chain surges with the rise of the number of suppliers within a Supply Chain. Subsequently, the complexity of making changes to the supply chain becomes greater. For example, the adoption of blockchain into a small scale simple supply chain is possible because of the smaller presence of stakeholders within the supply chain. The transactions volume is relatively low. Therefore processing within the current capacity of the technology is feasible. Considering the adoption of blockchain into the dairy industry, There are many providers, suppliers, distributors, retailers and consumers of diverse dairy products and managing the whole supply chain with integrated blockchain technology involves a huge number of transactions. Processing these transactions on daily basis consumes an enormous amount of energy. Blockchain should overcome the limitation of scalability before adoption into larger supply chain groups. (Kasten, 2019) Scalability can be one of the factors affecting adoption Blockchain by dairy firms, the study confirms, that the greater the number of stakeholders in the Supply Chain, the less likely is the firm in adopting Blockchain technology.
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Figure 8 – Part of organisation that would benefit from blockchain technology
The majority of participants, 65% feel that implementation of such technology is a challenge in terms of complex IT infrastructure, integrating on a global scale could be time lengthy process. Smaller percentage of participants, 35%, claims that the technology is not mature enough yet, while 20% thinks that data security is one of important factor of the implementation. A very small number expressed concern over the implementing costs, such as integration cost and effect on human resourcing. Countless and the most promising opportunities within supply chain operations are made possible by sophisticated technologies, such as blockchain, that a CEOs should highly prioritise to recognise. As mentioned earlier, especially in automotive industry, todays supply chains operations are often densely complex. They require cross-functional participation (and deliver cross-functional benefits), and they therefore deeply pervade the organisation. Supply chains are most successful when they inspire the cooperation between interested parties.
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Figure 9 – Challenges of Implementing blockchain technology
Turner and Williams, in 2005 conducted  studies for over a decade, that a number of carmakers in the UK, have attempted to improve their supply chains operations such as manufacturing processes and transportation method. To rationalise this commitment, empirical research conducted  few years ago,  accompanied by systematic literature review, revealed that different operations management approaches, such as Japanese manufacturing model were adopted by automobile industry, in particular, total quality control (TQC) principles (Yusof, Aspinwall, 2001), Just-in-Time (JIT) manufacturing system, Japanese employment policies, supplier relations (Demirbas, Wilkinson 2018), lean and agile production (Qamar and Hall, 2018), without any involvement of blockchain technology despite being recommended as one of the solutions to innovative opportunities in the UK automotive industry. Equally, the report revealed that some of the largest automobile manufacturers in the world, including BMW and General Motors have joined tech companies to establish a new initiative to implement and use blockchain technology  (McGee 2018). Therefore, a call for such attention needs to be directed on rational studies on adoption of blockchain technology and managing opportunities and challenges within automotive industry.
Implementing new technology is complex in the context of organising the implementation, especially in an automotive organisation.  It goes through the Technology Adoption Lifecycle and a sociological model developed from the distribution model (Bohlen,  Beal, Rogers 2012). In this model, every technology perceives five phases, as shown in Figure 9. Following the invention and its early adoption by few organisations, any new technology faces a gap in the adoption cycle called “The Chasm.”
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Figure 10 - Five phases of Technology Adoption Life Cycle[footnoteRef:7] [7:  https://www.slideteam.net/crossing-the-chasm-with-technology-adoption-life-cycle.html] 

The gap is presumed to be the perceived risk convoluted in the early stage of technology adoption. On a positive note, early adopters have a competitive advantage over the technology in comparison to others. Blockchain technology is currently sitting in the chasm phase, which can be one of the weak factors affecting Blockchain adoption by organisations. Laggards are the final stage of the life cycle  to adopt new technology, are doubtful of technology and innovations, focusing on past decisions or standards. By the time a laggard adopts a technology, innovators have already progressed on to the next phase of innovation (Rogers, 1962).
According to the BlockChain Market report published on the Markets and Markets website, the global blockchain market size is expected to grow from $ 3.0 billion in 2020 to $ 39.7 billion by 2025, at an impressive Compound Annual Growth Rate (CAGR) of 67.3% between 2020–2025. The growing need for simplifying the business processes and the need for supply chain management applications integrated with blockchain technology will drive the overall blockchain market.[footnoteRef:8] The estimates of Blockchain growth were combined with data from my research based on 35% of organisations using/implementing already blockchain technology within the supply chain. Further investigation into the organisations already utilising BCT (from the survey), approximate starting point in time of implementing the technology has allowed us to determine previous variable, by reducing the number down.  However this is a very small sample, and in the future this would be more accurate with a larger sample and data availability.  [8:  https://www.marketsandmarkets.com/Market-Reports/blockchain-technology-market-90100890.html] 

[image: ]
Table 3 - Regression Analysis between expected growth of blockchain utilisation and global blockchain market growth
The data summarises the relationship between Organisation using BCT to date and estimate and total world Blockchain market growth in $Billions. For this analysis Regression method is used to determine relations between sets of data in order to validate the hypothesis. We are testing Hypothesis of blockchain market growth in relation to adoption of the technology within automotive supply chain. As mentioned earlier this data is taken from the Markets and Markets website and is most relevant to this study as it is strongly correlated with the blockchain implementation in the organisational supply chain. Multiple R indicate very strong relationship of 93% between two sets data (Organisation currently/estimate utilising blockchain) and Global Blockchain. Market growth is estimated to reach close to $40Bn in 2025. This growth could be attributed to the increasing number of organisations investing in blockchain technology in the retail and supply chain management. Global expansion in emerging markets and large scale implementation in technology offers significant opportunities in the market. This analysis agrees with the disruptive potential concept, first explained by Moore in 1965 (co-founder of Intel), he argued that the number of components per integrated-circuit will double every year. We can relate his statement to the exponential growth of the blockchain tech industry.  
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Figure 11 – Understanding BCT hypothesis
In this instance, testing the hypothesis validity between understanding the concept of blockchain technology and intention to use the technology parameters to determine closeness of two sets. The data output summary suggest that is a positive close relationship between two set of data, Multiple R = 84%, meaning that greater the understanding of the technology and its benefits the most likelihood that technology will be in the planning stage in the future. P-value of less than 0.05 indicates strong evidence, in this instance p value is 0.07 as it is closer to 0.05 mark, the hypothesis should not be rejected. R- square 71% is substantial fit of the model.
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Table 4 - Regression Analysis between understanding concept of BTC and planning to use BTC
The second part is testing the relationship between understandings of the concept of blockchain technology and the belief that the technology will enhance the current supply chain within the organisation. The data output suggest that there is a much stronger positive relationship between two sets of data than the previous example, hence Multiple R = 96% with P value of 0.01 (0.008 rounded) that indicate that the greater the understanding of blockchain technology greater believe that the technology improves efficiency of the supply chain. 
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Table 5 - Regression Analysis between understanding concept of BTC and planning to use BTC
However this is very small set of data, but combined with the blockchain market growth in the future and success of the current user of the technology strongly supports these findings.  The result is supported by a study on the topic conducted by Montechi et. Al. 2019. The most resilient blockchain outlook arises from the executives/management within manufacturing industries, including automotive industry. If the organisation establishes the product background knowledge through blockchain, the consumers could easily find the origin, authenticity, integrity and custody and ascertain real product quality.



Limitations and challenges
Like in most studies, there are some limitations to this research to consider. This study focused on the complex supply chain within automotive organisations. As it is in the infancy stages, there is no single real-life case of fully implemented blockchain technology within global car manufacturers. Many technological features characterise the automotive industry within the product, and each manufacturer has its technology.  An extensive range of information was gathered concerning the blockchain technology and supply chain, allowing the findings to consider the most recent developments in the use of technology within the automotive industry. Due to the exploratory nature of this study, exciting opportunities for future research emerged while conducting this research. As discussed earlier in data analysis section the emerging blockchain market is growing fast, within the automotive industry further study of suppliers and their take on the blockchain technology. Car manufacturers are heavily reliant on Tear 1 and Tear 2 suppliers, and their engagement within the blockchain technology would be greater advantage in terms of sharing the information.
Combining other technologies such as IoT, the technologies of cars and companies along the supply chain can be used as an input for a blockchain platform. Collaborations regarding these innovations could be a focal point of future research. Lean manufacturing or Six Sigma is another system working for decades well with supply chain management within manufacturing.  Six Sigma is a quality-control methodology developed in 1986 by Motorola, Inc.  Six Sigma highlights cycle-time improvement while at the same time reducing defects that occurred during product manufacturing to a level of no greater than 3.4 occurrences per million units or events. In this regard, Six Sigma is a methodology that enables firms to review their existing supply chain manufacturing practices and guide them in making improvements. Blockchain technology can complement a Lean Six Sigma operating model, and it is an area that is not explored much in literature.
Lastly, opportunities for future research could centre on the most important findings of this research, efficiencies surrounding partially implemented technology and a further requirement to achieve operational excellence. At present there isn’t a automotive organisation that has fully implemented blockchain technology within their supply chain. Further evidence from the other industries and the small scale implementation would be of great contribution in the future studies. Some literature has identified the challenges of the blockchain (Upadhyay, 2020) barriers and opportunities of the blockchain (Upadhyay, 2020), influencing  blockchain adoption in different areas (Kouhizadeh et al. 2021), while one of the researchers has explored blockchain applications as the key technology for business and management practitioners (White, 2017).
The main gap in the study identified is the lack of organisations that have fully integrated the technology within its supply chain within the reasonable time length. Further studies to follow up on the technology adoption are required, but this can be time-stretched as the implementation on a larger scale can take years.
Discussion Conclusions and recommendation 
The study is based around the use of blockchain technology and how it could potentially influence future supply chain operation.  Based on the systematic review of academic literature, main drivers of the block chain deployment and areas where blockchain can produce evident operational efficiency. Due to its innovative features, this technology can benefit many other different industrial sectors. The study provides a solid foundation for evaluating the benefits of the technology as it is not entirely matured, that negative effects are not yet studied thoroughly.   
The finding in this study is pointing to positive attributes of implementation of the technology within the supply chain. The below Figure illustrates Ford supply chain, in a simplified version and potential blockchain integration is incorporated in this example. Here we have three Ford entities with linked supply chains. Formation of the blocks with the data transaction details from the each area and linking one after the other by unique verification system to prevent data alteration creates the layer of security, data transparency and efficient traceability. As mentioned earlier, Ford jointly with IBM and the cobalt suppliers, is now using blockchain technology to trace and validate ethically sourced minerals and that is only a fraction % of technology already using from below supply chain. The overall goal is to create an open, industry wide network to trace and validate minerals and other materials for the automotive and consumer electronics industry.
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Figure 12 – Ford Motor Co simple supply chain with integrated blockchain technology (including Ford Product Development and Ford Credit (Bank)

This move will reduce the risk of fraud, and will improve operational efficiencies, logistic and financing in order to reduce costs of the high value raw materials. Traditionally, global mining and metals market have suffered from inefficiencies due to manual, paper based processes and a lack of transparency between supply chain stakeholders. Blockchain technology helps address these issues by providing a shared ledger creating a single, real time view of data transactions across the supply chain that can be viewed by all authorised participants. This study shows the need to distinguish public from private blockchain. Only private blockchain are suitable for business applications, due to the level of privacy requirement. Also Ford Credit entity can enjoy the advantage of smart contracts within blockchain technology. Smart contracts provide a transparent and verifiable means of integrating governance rules and business logic into a few lines of code, which the majority consensus of a P2P network can audit and implement. This will require less human involvement, and paperwork will completely diminish. Areas that will benefit from the use smart contract: financial products, such as car loans, insurance, lease and car rental. 
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Figure 13 – 13 ways blockchain will transform supply chain management
In general there are many ways that blockchain will transform supply chain and that transformation will dramatically enhance the operational efficiency. Some of the notable improvements will reflect cost saving opportunities and the ability to adjust to accommodate the external and internal influences.  
Blockchain value – based on business opportunity includes:
· Strong revenue growth  
· Better Operating Margins
· Improved asset efficiency
· Expectations
As mentioned earlier, Blockchain is a relatively new technology, and literature review shows that the financial sector is widely researched and argued in the literature but with strong fits in the area of the supply chain. With its unique features compared to previous technology, Blockchain can stipulate transparency and security to all interested parties within the supply chain. The literature review revealed strong arguments to support the significance of implementing blockchain technology within the supply chain. However, as it is in its infancy stage, the implication of the fully implemented blockchain technology within organisations has not been explored in depth. 
Some literature highlighted huge potential if blockchain technology is combined with other technologies, such as the Internet of Things (IoT). Strengths and weaknesses of the new technology are reviewed in the literature, primarily focusing on the potential benefits in terms of technological, operational strategy, economic and environmental aspects, and the most recognised is trust, traceability and transparency. Automotive suppliers face significant difficulties, not just globalisation but changes in auto manufacturing processes, consumer demands and preferences, new disruptive trends, and a significant impact on the supply chain network for raw materials, parts and part finished automobiles. For example, demand for Electric vehicles is rapidly growing.
For Ford products/parts, sometimes warranty is a huge issue, especially when it comes to the lengthy-time for tracing every aspect of the issue origin, especially the safety aspect. These issues and the time it takes to resolve them negatively affect the end of the supplier chain. It is a considerable threat to loss of customer confidence in the product and damaging the brand.
The transition to a new digital era is captured by Industry 4.0 phase, bringing ‘Smart Manufacturing’ to life. Automotive organisations operate in volatile environments, growing with the new technology signifying the next phase in digitalisation and information sharing and lagging behind increased risk to supply chain management inefficiencies. A comprehensive understanding of volatility, uncertainty, complexity, and ambiguity is required in the automotive industry to benefit from implementing blockchain technology. 
Ford is still replacing in-house systems for supply chains that were initially tailored for integration to specific systems. For global implementation, it takes ten years (from the planning stage to completed integration) to fully utilise and experience the efficiency of a newly implemented system. Shaping the automotive supply chain and changes in consumer preferences will force the dealership to adopt a new and flexible business model. However a blockchain based solution that records dealer and customer purchase and offers loyalty points that can be used across loyalty network for parts and services is one of the example.  The research for this study was on a small scale but captured global leaders within the automotive industry. Many have expressed interest in the technology, but focus on full technology adoption is very much in the frame and challenge due to existing complexity.
Literature analysis findings, strong support that blockchain technology in a supply chain supports potential improvements across the various industries,  also improving the visibility, transparency, traceability, and efficiency of the supply chain. This would solve various challenges such as decoupling intermediaries, data sharing in near real-time, utilising entire data for decision making.
One of the future developments within the automotive industry is ride sharing and on demand mobility services. With the surge of development of autonomous vehicle (‘Smart Cities’), blockchain solution provides many useful features, such as monetarising trips in a secure and reliable manner. The data that contains all information of the trip (location, trip cost, insurance, customer details) will be stored on such blockchain. Also this will place more emphasis on vehicle maintenance, parts and refurbishment; in turn blockchain can trace and verify parts and maintenance required in a more efficient way. 
There still many challenges facing integration of blockchain within the supply chain, and are summarised below:
· Implementing blockchain, plan for scale especially on a large scale requires a lot of knowledge and ground work. 
· Selection of collaboration could represent problems in the future especially if the organisations are deciding to exit the blockchain unification.
· Blockchain applications used in supply chain are far more efficient than in cryptocurrencies but still requires more computing resources due to the complexity of the large networks. 
· Managing a decentralised application by separate provider may not be easier that the current centralised exchange.
· Complex Data storage can lead to larger data structure posing a great challenge for managing data.
· Updating inaccurate records, where data is broken and requires manual alteration. As the error data cannot be amended, the process should be adapted to deal with such situations with minimal disruption. 
· How to satisfy diversity and inclusion while maintaining reliable implementation of the technology within the supply chain.  
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Appendices 
Online questionnaire: 
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1)	Please select  your type of organization: 
*
Manufacturing
Research and Development
Service (financial)
Service (product, dealership)
Other…
2)	Please select the size of your organization
*
Small (1-50 employees)
Medium (50-249 employees)
Large (250+ employees)
3)	What is your main area within the organization?
*
Finance/Admin
Sales and Marketing
Manufacturing
R&D
Dealership
Other…
4) What is your position within the organization?
*
Executive
Manager
Analyst/Admin
5)	How quick can your organization respond to changes eg technology, product change in response to demand, technology and consumer preference? 
*
Slow
Reasnoable
Quick
6)	Do you understand the concept of Blockchain technology (please refer to Blockchain introduction) 
*
Yes
No
7)	Does your organisation use blockchain technology? 
*
Yes
No
Don't know
8)  Please provide a short answer to which part of your organization would/did most benefit from implementing the technology?
*
 
9)	How long did it take to implement Blockchain technology in your organization and did it improve the efficiency? Please select all applicable.
Question type
Reasonable Time - Within  One Year
More than a year
Still implementing
Don't Know
Not Improved Efficiency
Improved Efficency
No Difference
N/A
or
10)	What are advantages of implementing blockchain technology within your organization? Please select all applicable.
*
Improved Efficiency/Easy traceability (parts, transactions etc)
Cost Saving
Security; better Protection
Don't' know
N/A
11)	What are challenges of implementing blockchain technology within your organization? Please select all applicable.
*
Complex IT Infrastructure/ Integration - Global level
Data immutability( Data cannot be amended)
Still not mature
N/A
Other…
12)	Did/does your organization use a third party provider to facilitate implementation of  Blockchain technology, like IBM?
*
Yes
No
Don't know.
N/A
Thank you for participating in this survey, please submit your answers.
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SUMMARY OUTPUT
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Standard Error 0.24808066 What the standard error gives in particular is an indication of the likely accuracy of the sample mean as compared with the population mean. The smaller the standard error, the less the spread and the more likely it is that any sample mean is close to the population mean. A small standard error is thus a Good Thing.
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Regression 1 1.22736796 1.22736796 19.9429305 0.020915206

Residual 3 0.18463204 0.06154401

Total 4 1.412
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.845154255

R Square 0.714285714

Adjusted R Square 0.619047619

Standard Error 0.43643578
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Total 4 2
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Understands Concept BCT 0.357142857 0.130410133 2.738612788 0.071421538 -0.057880388 0.772166102 -0.057880388 0.772166102
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Areas

Understands 

Concept BCT

BCT will 

enhance  SCT

Manufacturing 3 2

R&D 4 2

Services (Banking) 2 1

Sales and Marketing 6 3

 Dealership 2 1

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.964285714

R Square 0.929846939

Adjusted R Square 0.906462585

Standard Error 0.255883158

Observations 5

ANOVA

df SS MS F Significance F

Regression 1 2.603571429 2.603571429 39.76363636 0.008058542

Residual 3 0.196428571 0.06547619

Total 4 2.8

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.160714286 0.284035245 0.565825152 0.611071088 -0.74321263 1.064641202 -0.74321263 1.064641202

Understands Concept BCT 0.482142857 0.076459718 6.305841448 0.008058542 0.238813911 0.725471803 0.238813911 0.725471803
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Blockchain Technology

E

This research i a study of the advantages of implementing/using BLOCKCHAIN technology within automotive
organizations. We will not collect personal data, and we will oy collect and use the data you provide with your
consent.

Blockehain is a system of recording information that makes it ifficul or impossible to change, hack,or cheat
the system. A blockehain is essentally 2 digital ledger of wransactions that is duplicated and distrbuted across
the entire network of computer systems on the blockehain. This technology does not store any of its information
in 3 central location. Instead, the blockehain s copied and spread across a network of computers. Whenever a
new block is added 1o the blockehain, every computer on the network updates its blockehain to reflect the.
change. It can be used to create a permanent, public, ransparent ledger sysiem for compiling data on sales,
tracking digital use and payments to content Creators, such as wireless users or musicians. On the surface,
blockehain seems 1o be a solid and transparent system immune to fraud or deception. The technology has far-
reaching applications across many industries and s already used to faciltate identity management, smart
contracts, supply chain analysis, and much more. The full potential of blockehain technology likely remains 1o be.
discovered.

0neEo

'BLOCKCHAIN IN THE AUTOMOTIVE INDUSTRY
Blockehain is set to become prominent n the automotive industry i the same way as disruptive technologies
like artficial inteligence, machine learning, high-performing GPS and sensors. Over the last two years, many
automakers have started to explore this technology in the supply chain, security, car service, and blockehain for
autonomous vehicles.

‘Autonomous vehicles il likely change the traditional business models currently used by auto manufacturers.
and deslers. Transportation as  service will eplace, 3 least partially today’s vehicle ownership model ang.
create new revenue models and opportunties. Automotive companies can also benefit from using blockehain to
streamline back-office functions in areas like finance and accounting. The automotive industry has a
considerable amount 1o gain from blockchain technology, with benefits across the entire value chain.
Blockehains’ capacity for secure, verfied digital uansactions in realtime willintroduce cost savings, faster and
more effcient operations and service, and, importanty, more safety and convenience for drivers.

Please watch the short video below before answering multple-choice questions.
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Disclaimer

Project Title: Advantages of implementingusing BLOCKCHAIN technology within automotive organizations

B ®

My name is Leyla King and | am stucying MBA at the The University of Wales, Trinity Saint David.
1 would ik to invite you to participate in my research project. This project will discuss the essence of
Blockehain Technology and aims to draw conclusions using the experiences of those involved in Automotive.
Sector.

Al questionnaires will be kept stictly confidential o the researchers involved and at NO time willindividual
questionnaires be released to the general public. This gives you 2 chance 1o express YouT Views on your
programme a confidential and snonymous forum and stll be able o make 3 difference. The questionnaire
Should take aprox. 10 minutes o complete, but there is no time constraint. There are also no right or wrong
answers. After careful ang precise analysis of the data obtained from the questionnaires, | will be happy to
provide you with 2 copy of the findings at your request. The results of the questionnaires will hopefully enhance
my understanding of use of Blockchain Technology within Automotive sector. T results of the research will be
fed back to my Dissertation supervisor, Antony Burns. | il not collect personal data, and 1 will only collect and
use the data you provide with your consent.

e

0neea

I thank you in advance for your time and participation. If any questions do arise, feel free to contact me at your

How does a blockchain work - Simply Explained

9--9
Blockehain

1) Please select your type of organization:
Manufacturing

Research and Development
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Paragraph

Please provige answers to each question:

L.Tvee/size of your organisation and positionin your position inyour orgarization please donot
disclose your personal defail, like your name/sumame?

2. How quick can your organisation respond to changes eg technology, product changein response.
0 demand, technology and consumer reference?

3..Doyou understand concept of Blockchain technology (please refer o Blockchainintroduction
sheet?

4. Does your organisation use blockchain technology Insupply chain/logistics?

Tyesgsass. go o qestons, Fro pease ortinue)

5.0 you tink that your orgaisation coldbenefifrom Blckcheintechnalogy,plse state which
Part o our rganistion wouldmost benefi? Pieose consider impactonth s thatneed
improvement within your organisation (production, sourcing raw materiai/parts, react faster to
changing busiess neecs) lsoplase Jefer o niroductionpage.

5. How long idit take to Implement Blockchain technologyin your organisation and idt improve:
efficency?

Styles
[ I P S U &

7. Whatare acantages and disadvantages of implementing blockchaintechnology within your
organisation?
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