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Chapter One
1.1 Introduction to the Study
	In 2008, Satoshi Nakamoto, who is an unknown person/group behind the introduction and utilization of Bitcoin, gave detailed explanation of the effective ways blockchain technology could be used to improve the quality of transactions (Nakamoto, 2008). As per his explanation, Nakamoto described blockchain technology as a distributed peer-peer linked-structure which could help the entire world in avoiding the double spending problem in transactions. In this case, Nakamoto introduced bitcoin which operates mainly through the blockchain technology. In this regard, the Bitcoin application is such that transactions are ordered and grouped together in a constraint-sized structure known as blocks, which share the same time stamp. These blocks are linked to each other by the network nodes in a chronological order, whereby each node has the hash of the previous block assist in the creation of the blockchain (Crosby et al., 2016). In this regard, the blockchain structure is established in such a way that it contains a robust and authentic registry of all transactions, which can be easily audited by any user. 
	Following the introduction and the explanation of bitcoin as a blockchain-based application, several people, organizations, and in some extent, governments became interested in the utilization of the technology. Five years later, blockchain emerged as a serious disruptive technology in the business world as it led to the major disruptions of the traditional business processes (Benchoufi & Ravaud, 2017). Particularly, blockchain disruption was mainly due to the fact that the traditional processes that required the use of a centralized system or a trusted third party could now be operated smoothly and credibly and authentically. Blockchain introduced and enabled the concept of decentralization in an efficient manner, hence being viewed as a major contributor to the improvement of quality in private and public sectors of the economy (Benchoufi & Ravaud, 2017). The inherent features of blockchain enables it to become the leader in the invention and innovation as well as quality management in the private and business management as it has the positive characteristics such as transparency, robustness, auditability, and security(Greenspan,2015).
In this regard, one can define a blockchain as a distributed database organized in the form of a list of ordered blocks, whereby each of the block is immutable (Devetsikiotis, 2016). This conclusion makes the blockchain technology to be vital in the banking sector as it enables banks to engage in the positive cooperation under the same blockchain, thereby pushing all transactions with authenticity and fast speed hence avoiding the delays and inefficiencies that arise in the banking sector. In this case, it is evident that blockchain technology goes beyond the transparency as it also leads to the easy auditing of the transactions. Several companies have invested in the blockchain technology as they see the possibility of blockchain leading to better benefits, including the possibility of decentralizing their architecture, minimization of the transaction costs as well as ensuring safety, transparency and speed of operations (Dorri, Kanhere, & Jurdak, 2017).
In this regard, blockchain is not just a hype in the current business environment as indicated by the cryptocurrencies available. Currently, there are almost two thousand cryptocurrencies since the introduction of Bitcoin, with the number expected to increase rapidly in the next five years (CoinMarketCap, 2019). However, the high rate of growth in the number of cryptocurrencies is warned as leading to the creation of interoperability problems since these cryptocurrencies applications are heterogeneous as discussed by Haferkorn and Quintana Diaz (2015). Besides, there is a rapid evolution of the landscape following the application of blockchain in other fields apart from the cryptocurrencies, as the Smart Contracts (SCs) are rapidly utilized to apply the technology in other sectors. The smart contracts (SCs) are the transaction protocols in computer which enables businesses to translate the terms and clauses in a contract into embeddable codes, which enables businesses to enter into contractual agreements, sign the different clauses without the external participations, hence the reduction of risks (Christidis & Devetsikiotis, 2016). In this case, the SCs enable businesses to enter into agreements without the need to conduct background checks or rely on the third parties to ensure there is trust. The SCs are the decentralized scripts stored in the blockchain (Zhao et al., 2016).
Following the success rate of companies utilizing blockchain, there has been a rapid adoption and implementation of the technology (IBM, 2017). As per the IBM (2017) report, close to one thousand C-suite executives (thirty-three percent) declared that they were considering or were already active in the utilization of blockchain technology in their operations. The capabilities of blockchain technology has made several researchers and developers to engage in active exploration of the ways in which blockchain technology can be applied across different sectors in the society to help in improving both quality and innovation of businesses (Christidis &Devetsikiotis, 2016). In this regard, the study aims at determining the impacts of blockchain in the quality management, and innovation in different sectors in the economy.
1.2Background of the Study
In 1979, Ralph came up with the concept of blockchain, which was then named Hash Tree (Pilkington, Crudu, & Grant, 2017). Particularly, Ralph aimed at proving that peer-to-peer networks could efficiently allow uniform transfer of data, at the same time eliminating false or invalid data. Quality management involves several areas such as intellectual property, financial transactions as well as contracts. Through the maintenance of a high encryption standards, blockchain technology has the ability of safeguarding the intellectual property of an organization. The decentralization of the blockchain technology, as well as the inability to manipulate the contents of information contained makes it difficult to corrupt the data by hackers, hence promoting quality management. In the financial sector, blockchain is critical in ensuring that the financial statements of an organization are kept secret and tamper-proof. Blockchain can be gripped to build a participants profile in a very efficient way. The ways by which the blockchain helps in wealth management are client boarding and profiling, model management and trade order generation, which are discussed below in the paper (Ey, 2019). 
Blockchain can be classified into three broad categories, referred to as classes. The first generation is the Blockchain 1.0. This is the generation of blockchain which enables digital cryptocurrency transactions. The second generation, blockchain 2.0 is the type which includes the smart contracts and other applications extending beyond the cryptocurrencies. The final generation is blockchain 3.0, which is the most advanced generation of blockchain. The blockchain 3.0 enables a wide variety of applications applied in the healthcare sector, government, science as well as the internet of things (IoT) (Christidis & Devetsikiotis, 2016). 
Overview of Blockchain
As per the principles of blockchain, the technology can be viewed as a distributed append-only time-stamped data structure. In this case, the blockchain technology enables the existence of a distributed peer-to-peer network system allowing member to transact and interact with each other without the need to engage a trusted authority since there is a high rate of verification enabled by the blockchain application (Christidis & Devetsikiotis, 2016). In this regard, a blockchain is a set of interconnected mechanisms providing unique features to the infrastructure, which can be presented as shown below
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From the above figure, the lowest level contains the signed transactions between the two parties which entails the agreement to transfer either a physical or digital asset, or indicating the completion of a task. Once a participant signs the transaction, it is transferred to the remaining neighbors in the architecture. Any entity connected to the blockchain is referred to as a node. However, any node verifying all the blockchain rules are termed as the full nodes. The full nodes are responsible for grouping the transactions into blocks and then determining the validity of transactions, outlining the ones to be kept in the blockchain and the ones to be disregarded. 
The second layer is the consensus. This layer is involved with the decision on which transactions must be kept in the blockchain to ensure that all the possibilities of corrupt branches and divergences are eliminated immediately. There are several consensus types in the blockchain, with the most popular being the proof-of-work (PoW). PoW is involved in the solution of complicated computational processes such as finding the hashes with specific patterns, which will ensure that the data stored in the blockchain is authentic and verified (Antonopoulos, 2014). As opposed to splitting blocks across proportionally to the relative mining powers of miners, proof-of-Stake protocols base the proportionate splitting across on the current miners’ wealth (Pilkington, 2016). As such, the selection process becomes fair as it prevents the wealthiest participants from dominating the network. As such, several mechanisms are shifting to the PoS due to the significant decrease in power consumption as well as the increase in the scalability. 
The computer interface improves the efficiency of blockchain as it improves the functionality of the technology. In a practical manner, the blockchain offers a storage mechanism consisting of all the history of the particular data, for instance the history of all transactions. However, the computer interface enables the technology to store the complex states that can be automatically updated such as the states shifting from one to another once a given criteria is met. As such, the interface has led to the rise of smart contracts utilizing nodes of blockchain in executing the terms of a contract. The governance layer, on the other hand, allows the architecture of blockchain to cover the human interactions taking place in the real physical world (Pilkington, Crudu, & Grant, 2017). Even though blockchain operates with well-defined protocols, the protocols are also affected by the inputs from a wide variety of diverse groups of people. These diverse groups of people are engaged in constant research to improve the protocols, enhance robust integration of the systems as well as patching the system.
The integration and manipulation by the different groups of researchers and developers is important for the enhancement of the blockchain system. However, these manipulation include off-chain social processes (Pilkington, Crudu, & Grant, 2017). Therefore, blockchain governance helps in monitoring the manner in which these diverse actors come together and engage in the production, maintenance, or changing of the inputs that make up the blockchain (Pilkington, Crudu, & Grant, 2017).
As per the current literature, blockchains networks are categorized into three major categories according to the management and permissions involved (Pilkington, Crudu, & Grant, 2017). These networks are either private, public or federated. In the public blockchain, there is no permission required, thereby allowing anyone to join as a new user or a new miner. Besides, all participants in the public blockchain are allowed to participate in activities such as transact or contract. The private and federated blockchains are permissioned and thereby allow only a white list of users, defined based on certain characteristics are allowed to join and engage in the activities like contracting and transacting. Because only qualified users are allowed to operate, the private blockchain has a low risk of Sybil attacks, hence the possibility of avoiding the use of expensive PoW mechanisms (Swanson, 2015).
On the other hand, a federated blockchain is the hybrid of both public and private blockchain networks (Swanson, 2015). The federated and private blockchain networks share the same privacy and scalability, with their only difference being leader nodes are selected to verify the transaction process as opposed to using single entities in the private network. As such, the federated network operates with a partially decentralized system, whereby the leader nodes grant permission to other users. The most popular examples of public blockchains are Bitcoin, etherium and all cryptocurrencies. The public blockchain networks are more advantageous in terms of costs since it is self-sustaining, hence the drastic reduction of overhead costs. The main types of applications in private network are; effective management of database, robust auditing as well as the performances of large simultaneous series of activities. 
1.3 Statement of the Problem
	It is challenging to understand the concept of blockchain in details. Firms have to understand the type of their business and the type of blockchain network and applications that would maximize their potentials in attempt of improving quality and innovation. Currently, UAE is host to many pilot projects using blockchain from the oil manufacturing sectors to transport sectors, utilizing the technology to protect their databases as well as automating transactions. In this case, there has not been full utilization of blockchain in the UAE. As such, the rate of utilization of blockchain in the UAE is currently limited to pilot projects, which are also limited to the transport and oil manufacturing sectors. As such, the aim of the research will be to investigate the relationship of blockchain technology and quality management, performance as well as innovation and risks.
As a response to the above problem, this research aims at investigating the impacts that using blockchain technology will have in quality management as well as innovation. Particularly, the research aims at applying blockchain technology across different sectors of the economy, ranging from healthcare, financial sector to education sector. 
1.4 Research Questions
Based on the research objectives, the study will aim at answering the following questions:
· What is the impact of Blockchain Technology on Quality Management?
· What is the impact of Blockchain Technology on Innovation?
· What is the impact of Quality Management on Performance?
· What is the impact of Innovation on Performance?
1.5 Objectives of the Study
· To determine the impacts of blockchain technology on quality management 
· To determine the impacts of blockchain technology on innovation
· To determine the impacts of quality management on performance
· To determine the impacts of quality management on performance
1.6 Significance of the Study
The study is significant to the government as it enables the government to view the importance of utilizing blockchain technology in improving the quality of the public service in UAE, thereby making it easier and faster to achieve the Vision of sustainable development. In the same way, the study is significant to the healthcare practitioners and policymakers as it demonstrates the possible efficiencies that blockchain improves in the health sector. In addition, the study is important to researchers and policymakers across the different sectors discussed, as it helps in enhancing the knowledge concerning the potential benefits of blockchain technology in quality management, performance, innovation, and risks.
1.7 Scope of the Study
	It is important to define the boundary of a research as well as the scope. This study focuses on the impacts of blockchain technology in quality management as well as performance, innovation and risks. The study will analyze the information provided in literature to identify the general baseline of the topic to identify all relevant literature, due to the novelty of the technology. Data will be collected from different firms in UAE government which are currently using blockchain technology in the pilot stages. This data will be collected using online questionnaires which will be distributed. The data will be analyzed using statistics tools to determine the relationships existing between blockchain technology and quality management as well as performance, innovation and risks. With the identiﬁcation of relevant literature, the results found in the literature will be synthesized to identify gaps and propose frameworks for future research. Lastly, a conclusion will be established to provide researchers with the main contributions of the paper. 
1.8 Limitation of the Study
There are many pilot projects in the UAE on the implementation of blockchain technology on quality management, innovation, performance and risks. Since most of these projects are in their pilot phase, the research results will depend mainly on information from projects in pilot phase, which has the risk of not reflecting the actual impacts in the later stages. Besides, majority of the literature used are from scholars in other continents and economies, which may present the success in the different economies as opposed to the UAE economy.
1.9 Operational Definitions
It is important to understand what some of the terms used in the research mean. In this study, the following terms are defined as applied.
Blockchain Technology
In this study, a blockchain technology refers to the use of blockchain, which is a growing list of records, called blocks, linked together through cryptography, with each block containing a cryptographic hash of the previous block, a timestamp, and transaction data. The technology is such that it is resistant to modification of data; hence operating as an open ledger managed by a peer-to-peer network system.
Quality Management
Quality Management in this study is defined as the management strategies and plans that are essential in helping organizations improve quality, lower costs, and increase productivity (Dahlgaard-Park, 2011). Over the past two decades, several quality management frameworks have been developed. However, the one that has emerged to be the most influential is the framework proposed by Flynn et al. (1995). This framework will be utilized in defining and measuring quality management in this research. Flynn’s QM practices (1995) consist of two key components of management practices—core QM practices and QM infrastructures. QM practices are expected to lead to the direct improvement of quality, whereas the QM infrastructure make up the environment that supports effective use of the core practices. As such, quality management will be measured by the act of an organization to effectively oversee all the activities and tasks required to maintain a desired success level.
Innovation
In this conceptual framework, innovation refers to the application of new and better solutions to the different needs of users and participants in a process or service. As such, the study will measure innovation by the rate of new solutions provided and created in the different sectors that will be studied in relation to the use of blockchain technology (Lundvall, 2010).
Performance
In the study, performance refers to the actual output compared to the expected outputs of an organization, a sector, or a process (Robert, 2018). In this regard, the performance will be measured according to the final output in terms of the products and the services as well as the level of service or speed and efficiency of the process.
1.10 Organization of Thesis
This dissertation demonstrates how the introduction of blockchain has affected quality management and innovation. Chapter 1 has provided insight into how the blockchain technology came into existence. It has also highlighted the main issue that block chain brings, which makes organizations to be reluctant to adopt it as its mode of operation. The research objectives and questions revolve around how the technology impact quality management and innovation as well as performance. The chapter also highlights the significance of the study in assisting governments to use the technology in improving the quality of public services. Chapter 2 provides the conceptual framework that is relevant to the study as well as the review of past research on the block chain technology.


Chapter 2
LITERATURE REVIEW
2.1 Introduction
The following chapter provides the existing literature concerning blockchain technology and its effects on the several sectors in the society. Particularly, the chapter relates the works of the different authors concerning their proposed information concerning how blockchain technology affects performance, risks, quality management, and innovation. 
2.2 Blockchain Technology
Since the introduction of the concept of blockchain technology, several researchers have been interested in the study of the effects of blockchain on both quality and innovation (Pilkington, Crudu, & Grant, 2017). Several researchers argue that blockchain technology emerged mainly from the concepts of distributed system and peer to peer networks (Pilkington, Crudu, & Grant, 2017), thereby making it to operate with three major pillars of Decentralization, Transparency, and Immutability. Blockchain is currently the latest trending technology in the world because it is a ledger technology operating under the decentralized system (Pilkington, Crudu, & Grant, 2017).
As per the literature, the main concept of blockchain was first thought of when two researchers at Bellcore thought of the possibility of a “computationally practical procedures for digital time-stamping documents (Haber & Stornetta, 1991). The researchers aim was to establish a system that would make it almost impossible for a user to either back-date or forward-date the digital document (Haber & Stornetta, 1991). Once the researchers came up with the idea, they embarked on improving their idea so that a user could add several documents to a single block (Bayer, Haber, & Stornetta, 1993). Once they saw that their idea was pleasing and possible, they wanted to expand it to the world, thereby applying for a patent (Haber & Stornetta, 1992). Following their enthusiasm concerning the applicability of the block, the popularity of their idea grew rapidly over the next two decades as it was regularly mentioned in the academic and practitioner literature, which included the recognition in the Handbook of Applied Cryptography (Menezes, Van Oorschot, & Vanstone, 1996; Jansen & Karygiannis, 1998; De Roure, Jennings, & Shadbolt, 2001; Perrig, et al., 2005).
Irrespective of the mention of blockchain technology, it was the introduction of bitcoin that escalated the global popularity of blockchain that made the entire world, both managers, academicians, and researchers to start viewing the possibility of using blockchain technology to improve both quality and innovation of an organization (Nakamoto, 2009). It should be noted that even though majority of people take bitcoin to be blockchain, it is not the case since bitcoin is just one example of a product (service) built on blockchain technology. As such, one ought to understand that bitcoin and technology are separate things even though they are frequently discussed as if they lack any difference (Gupta, 2017). 
Following the 2009 release of bitcoin, several organizations have adopted the use of blockchain-based technology (Gupta, 2017). As such, blockchain is no longer used in the cryptocurrencies (such as bitcoin) but it is applied in a wide variety of applications. As discussed by Hafferkornand and Quintana Diaz (2015), the primary virtue of blockchain is that it has the ability to make users develop automatic trust for each other in absence of a central controlling body. As such, blockchain has the ability to reduce risks and improve efficiency in at both personal and organizational levels. For instance, smart contracts utilize blockchain technology as the participants are in position to engage in all types of trade using the smart contract technique. Besides, a lot of effort is put in place in attempts of enhancing the blockchain technology so that it can become easily applicable and involving less computations like bitcoin, hence further improving the efficiency of the application of blockchain (Gupta, 2017). 
According to several research authors, blockchain applications are classified as either financial or non-financial (Crosby et al., 2016) due to the fact that blockchain technology is largely applied in cryptocurrencies. Other authors classify blockchain applications as per the blockchain versions, which are either version 1.0, 2.0 or 3.0. (Swan, 2015; Zhao et al., 2016). Other authors, however, classify blockchains applications based on their mode of application, hence an application-oriented classification techniques with the aim of illustrating the future blockchain trends and usage in the improvement of both quality and innovation (Puthal, Malik, Mohanty, Kougianos, & Yang, 2018). As such, blockchain has provided the advanced heterogeneous solutions to most of the ways in which companies and government operations are run globally. 
2.3 Quality Management
In recent years, the emergence of globalization, stiff market competition, and the improvement in the communication flows has made quality management to be a critical factor and concept as indicated by different authors (Santos-Vijande & Álvarez-González, 2007). 
Quality Management practices refer to management strategies and plans that are essential in helping firms to improve quality, lower costs, and increase productivity (Dahlgaard-Park, 2011). In this regard, managing quality involves engaging in the strategic activities that will lead to the final improvement of the overall quality of the processes, final products as well as helping the organization operate with lower costs and at the same time work with a high rate of productivity as opposed to the initial stages. Several scholars and authors over the past few decades have proposed different frameworks of quality management (Van Der Wiele, Van Iwaarden, Williams, & Eldridge, 2011). However, one of the most popular quality management theory is the framework developed by Barbara B Flynn et al. (1995), which has been adopted by many for QM research. As per the Flynn’s QM practices, there are two main components of quality management, which are; core QM practices and QM infrastructure practices. In this case, the core QM practices are expected to lead directly to improved quality performance, whereas the QM infrastructure are the ones making up the environment supporting the positive utilization of the core practices.
	Quality management involves the top management committee, employees as well as customers focus (Wang, Tsui, & Xin, 2011). The top management commitment involves the provision of both tangible and social affection support, whereas the tangible support involves the provision of the required people, capital, laboratory equipment, and other inputs. In this case, it is argued that the top management support is necessary for the organization, be it a public or private, to attain quality management. Besides, the essential positive criticism and feedback from top management is important in quality management as it leads to further engagement in the QM process, making it easier and more effective in the achievement of the high state of quality, improved productivity as well as the reduced costs of production. As per the contingency theory, the performance of an entity, be it public or private, depends on several internal and external variables (Zhang, Linderman, & Schroeder, 2012).
The contextual variables in QM practice are dynamic in nature, and include organizational factors, managerial factors, and external factors among others (Zhang, Linderman, & Schroeder, 2012). Since firms operate in different environments, the external factors are regarded as critical moderating variables in organization theory and strategy management (Zhang, Linderman, & Schroeder, 2012). Since the adventure of globalization, networking, and fierce competition, customers’ needs turn out to be increasingly diverse and uncertain, which in turn causes the market to show certain features of turbulence (Zhang, Linderman, & Schroeder, 2012). As such, it is important to ensure that firms as well as the government agencies engage in the quality management approaches to fully satisfy the different tastes and preferences of the customers in the market. 
In the current economic trends of unpredictability, customer needs and preferences, as well as the competition approaches and practices undergo rapid and frequent changes, making it difficult for a production line to keep up with customer’s changing needs (López-Mielgo, Montes-Peón, & Vázquez-Ordás, 2009). Therefore, it is important to engage in robust and efficient quality management strategies to avoid the unpredictability and instead be in a position to make a more reliable prediction by analyzing customers’ needs. In such circumstances, top management commitment seems to be prominently important, because their commitment creates an environment of psychological security, thus minimizing employees’ fears, and encourage them to be more efficient in their work. Furthermore, tangible resources like people, capital, facilities, and social emotional support are needed for QM in a turbulent market, while leaders’ commitment and support is crucial for acquiring these necessary resources. Additionally, in turbulent markets, firms are likely to be confronted with various unstructured needs, so that the conventional method of market analysis and product development is difficult to sustain the swift changes that occur (López-Mielgo, Montes-Peón, & Vázquez-Ordás, 2009). As such, customer-focused approach is the most appropriate and useful strategy that can help organizations in an economy to monitor, acquire, and analyze the customers’ needs. 
Besides, attaining quality management requires the participants to engage in rapid resource allocation (aggressive behavior) and continuous experiments (proactive behavior) (López-Mielgo, Montes-Peón, & Vázquez-Ordás, 2009) thereby enabling the development of new products and new services in a tight window prior to changes in customers’ needs, hence creating value for customers. Besides, the current market situation presents firms and governments with the challenges of rapid uncertainty and changeability, which requires robust management to efficiently cope with (López-Mielgo, Montes-Peón, & Vázquez-Ordás, 2009). As such, involving employees leads to a high speed of adaptability to overcome such challenges. 
2.4 Innovation
	Development and diffusion of innovation in the global economic context is characterized as a subject that deeply marks the end of the twentieth century and the beginning of the twenty-first century (OCDE, 2007). As such, the innovation topic is one which is majorly viewed from the perspective of changes associated with the pattern of capital accumulation, understood as Information Society / Knowledge Society. In this case, innovation is important in the competitiveness of countries, regions and organizations. This approach presents increasing evidence, both in the organizational as well as the academic and scientific contexts. Innovation is an essential tool in the growth strategies aimed to new markets entrance, to magnify the market power and allow organizations competitive advantage. The growth in the global competition has led to several companies considering innovation as a tool for competitive advantage since the stiff competition and rapid technological changes erode the added value of goods and services hitherto existing (Gunday et al., 2011). As the OCDE (2007) report suggest, it is vital for the topic of innovation to be considered in a wide perspective, as a knowledge-based vision focuses on the interactive processes through which knowledge is created and exchanged within and between organizations. Researchers have utilized the term “innovation” in different concepts to help explain and solve different phenomena, like the types of e-business, value creation and capture of value by companies, and how innovation and technology work (Zott et al., 2010). 
According to Chesbrough (2007) discussing innovation requires a thorough discussion of business models as opposed to concentrating purely on just technology and the R&D. several thinkers conceptualize the term innovation as per its epistemological genesis, without any theoretical approach to the subject (Zott et al., 2010). However, one of the authors whose work led to a major influence on the theories of innovation was Schumpeter. As per Schumpeter (1982), economic development is mainly determined by innovation through a dynamic process, whereby the new technology replaces the old technology through the creative destruction. As such, economic development is achieved through the introduction of new products, new production methods, opening of new markets, development of new suppliers of raw materials and other inputs; and creation of new market structures in an industry (Schumpeter, 1982). As such, the author views innovation as a spontaneous and discontinuous change, changing the status quo of the production flow in an irreversible way. 
On the other hand, Bessant and Tidd (2009) define innovation as a process in which ideas are translated into products, services or processes that are usable and useful. In this case, two intensity levels innovation, incremental and radical. The incremental intensity is whereby there are small improvements in existing products, processes or services, improving the way of doing something that was previously done. On the other hand, radical innovation begets more intense ruptures, causing a deep change in services, products or processes. According to Gunday et al. (2011), innovation is considered as an evolution and new applications, in order to launch novelty to the market. It can be conceived as the transformation of knowledge into commercial value. In this case, innovation has great commercial importance because of its potential to increase efficiency and profitability of companies. Consequently, companies depend majorly on innovation to create the difference in performance and competition. 
Similarly, Perez (2004) argues that the development of technologies is a result of systematic manner in which different innovations are grouped together to lead to the new technologies. Freeman, Clark & Soete (1982) defined technological systems as innovation constellations, economically related techniques, which affect several productive segments. These systems are dependent on paradigms that emerge as trajectories, which Dosi (2006) characterizes as the normal pattern of activity of problem solving based on a technological paradigm.
2.5 Performance
In a layman language, performance can be considered as the act of completing a task by applying knowledge, skills and abilities. Measuring performance in an economy is a complex task since it involves studying the different objectives of businesses and the participants in the economy (Garg, Joubert, & Pellissier, 2019). In an economy, the main objective of the majority of business is to maximize profit. When measuring performances of businesses, the traditional and most popular means have been to use balance sheets and profit/loss accounts. However, these have proved to be having inherent weakness of failing to capture non-financial parameters of the business like goodwill as well as customer loyalty. However, the non-financial parameters of an organization are important aspects which require thorough considerations, especially when an organization is to be liquidated promptly. As such, several researchers have developed different approaches to be utilized in measuring the performance of different business, be it for profit or not-for-profit in the entire economy. 
	One of the approaches that can be used to effectively study and measure the performance of firms, regions and countries is the Economic Value Added (EVA) approach (Stern, 1990). The approach of EVA is based majorly on the need to maximize shareholders value, as opposed to maximizing profit. In this case, the EVA considers performance to be high when the shareholders’ value is maximized, which is mainly through offering them high satisfaction. In this case, firms that engage in incentives aimed at increasing the long-term value are more likely to improve the value added to the shareholders’ wealth. 
In this regard, increasing the value added requires the management to increase shareholder value by gaining a better understanding of how the value is created (). Consequently, creating shareholders value is only possible when the rate of return on capital exceeds the cost of that capital (). The precise amount of value added is equal to the amount of total capital invested, multiplied by the difference between return on capital and cost of the capital. In essence, this is best described as `residual income', referred to as economic value added (Stern 1990).
In the study entitled Does EVA beat earnings? Evidence on associations with stock returns and firm values' Biddle empirically tested whether EVA is superior to accounting-based competitors in explaining changes in shareholder wealth and found no support for this claim. In contrast, the study reported that earnings before extraordinary items dominate EVA in comparisons of relative information content for explaining stock returns and firm values. In this case, one of the major ways of approaching the performance of organizations in the economy is through the analysis of the economic value added. EVA is important internal performance measure, which enables manager to act as owners, thereby reducing the conflict of interest between owners and managers in an organization. 
Another approach that can be utilized in measuring the performances of several players in the economy is through the Data envelopment analysis (DEA) (). In this case, the performance of the different participants is measured mainly by measuring the financial ratios. As per Yeh (1996) arguments, the main setbacks of the financial ratios is that it relies on benchmark ratios, which could be arbitrary and may mislead analysts. The financial ratios fail in capturing the long-term performance as well as aggregating many aspects of performance, such as operations, marketing and financing. The major trends towards measuring the performance of banks has been the use of frontier analysis methods (). In the frontier analysis, the institutions that perform better relative to a particular standard are separated from those that perform poorly, done either through the application of a non-parametric or parametric frontier analysis to firms within the financial service industry. The parametric approach includes stochastic frontier analysis, for example, and the nonparametric approach is data envelopment analysis.
The DEA approach measures efficiency since it compares the observed outputs of the organization, region or country and identifies the “the best practice” and then all other players are measured in relation to the identified ‘best practice” one (Ayadi, Adebayo & Omolehinwa 2018). The DEA approach measure performance by calculating the relative efficiency scores of several decision-making units (DMU) in the particular sample, and it may be possible for a unit outside the sample to achieve higher efficiency than the best practice of a DMU in the sample (Sathye 2001).
Determining with clarity the efficient player enables one to understand the inefficiencies in the economy, thereby being able to re-allocate scarce resources to improve productivity. This feature of DEA is clearly a useful decision-making tool in benchmarking (). As a matter of sound managerial practice, profitability measures should be compared with DEA results and significant disagreement investigated.
In a study comparing DEA and ratio analysis as tools for performance assessment, Thanassoulis, Boussofiane & Dyson (1996) found that the two methods agree reasonably close on the performance of the units as a whole, though this depends on the way the performance indicators are combined into a summary figure of performance. Therefore, it is important to analyze the different nonfinancial aspects of performance to be in a better position of determining the overall state of the economy. Performance is a result of efficient quality management and improved innovation in the society. Increasing performance, leads to the increased efficiency, which is a vital requisite for sufficient quality management. Therefore, both quality, performance, and innovation are interlinked. Improving the overall efficiency requires the improvement of all the aspects.
2.6 Theories Used
2.6.1 Theories of Disruption
To understand the effects of blockchain technology, the theory of disruption is utilized. This theory was developed by Clayton M. Christensen, the Kim B. Clark Professor of Business Administration at Harvard Business School, in 1995 (Orgeron, 2017). As per the theory, a smaller, less resourced company has the capacity of challenging a well-established, incumbent business. However, in 2015, Christensen, Raynor, and McDonald conducted a research, whereby they noted that over the past two decades, there have been common misconstruction and misunderstanding of the theory’s central tenants. Particularly, the authors argued that the term “disruptive innovation” has been utilized in referring to the different scenarios in which an industry experiences turbulence and incumbents falter. Even with these less-than-rigorous applications of the theory, its use assessing blockchain would be instructive for both the private and public sectors.  As such, the theory of disruption is utilized in explaining the way blockchain technology affects the different sectors of the economy. In this regard, blockchain technology is presented as a disruptor, leading to the rapid and vast drop of the existing technology used in the production of goods and services in the different sectors of the economy.
2.6.2 Cause-and-effect Theory
In this case, the cause and effect theory is utilized, in which the causes of inefficiencies are analyzed in the current systems. Blockchain is then presented as the cause, whereas the effect is presented as the impacts on performance, innovation, and quality management. 
2.7 The Relationship between Blockchain technology and Quality Management
Quality Management has to do with improving the entire state of quality in a process from the initial step to the final product. The increased efficiency of the blockchain technology and the high trust that the technology offers has been proven in the literature to be a facilitator into the exploration by major global economies on how to utilize blockchain technology in the application of financial assets like the financial securities, fiat money, as well as the derivatives contracts (Peters & Panayi, 2016; Fanning & Centers, 2016; Nijeholt et al., 2017; Paech, 2017). For instance, VandeVelde et al. (2016) reported that blockchain technology has introduced major changes in the capital markets as well as establishing several efficient methods of operations when dealing with the securities and derivatives, making the blockchain technology to be more efficient in the quality management and innovations.
In this case, the reduction in bureaucracy and regulations translates to minimal government involvement in the operations of businesses and transactions. Due to the distributed public ledger provided by blockchain, the rate of transparency is enhanced, making the participants to engage in transactions in absence of fear or doubt of imposition over the internet (Gebert, 2017). At the same time, Gebert reported that blockchain technology was critical in eliminating information asymmetry, making everyone to access all the required information concerning their potential trading partners, hence making the financial sector to be of high quality and innovation. In the same time, blockchain technology makes it possible for the authenticity of all trading partners to be established by everyone in the financial sector interested to transact with them, hence the improvement in quality.
White and Brown (2016) indicate that the defining characteristic of a blockchain is that it is a trustworthy open ledger of work or transactions, which enable independent verification by several people simultaneously without affecting or interfering with the details. As such, the independent verification enables blockchain technologies to undergo a high degree of robustness, which enhances the trustworthy of its users by higher degrees. As per White and Brown (2016) results, individuals or groups using blockchain as they conduct their voluntary and social activities would then end up obtaining increased social value whenever they engage in their social activities, hence the improvement of quality. For instance, an organization that provides social acts like shelter, hygiene, or social support will end up having higher social value as the society would gain higher trust levels and confidence in their activities when they begin utilizing blockchain since the authenticity of their transactions and services will undergo robust verification from the public. 
Seebacher and Schüritz (2017) further found that blockchain technology ensures that information is readily available to the public and the partners in the service system, hence promoting the coordination among players.  In this case, the high rate of efficiency of blockchain technology and its reliability makes it have an extensive effect on the current service system, with future outlooks indicating that blockchain will lead to the improved future development of new service systems that will further enhance innovation and quality improvement. 
Prediction market place system (PMS), serving as oracles (information providers) is one of the interesting field impacting business and the cryptocurrencies. The continued use of blockchain application has made it possible for the P2P implementations of PMS to be possible in Blockchain applications, such as the Viacoin (2014), which offers script merged mining permitting a much faster transaction than bitcoin. For instance, Augur (2014) was a good example of PMS allowing users to trade their shares prior to the occurrence of an event as per the paradigm of the wisdom of the crowds. In this case, users get rewards for correct prediction of the future events. 
Block-chain has had huge impact in the integrity verification field, hence promoting quality. According to the study findings by Xue et al. (2017) as well as those of Bhowmik and Feng (2017), Blockchain integrity verification applications have been successful due to their ability to store information the transactions which relate to the creation and the lifetime of goods and services. In this case, blockchain has been proven to be highly effective in the field of provenance and counterfeits, insurance as well as the intellectual property (IP) management. Blockchain has enabled several organizations to protect and verify the intellectual properties of their partners and manage them effectively as stated by (Kishigamietal, 2015).
Several large organizations like Ascribe and Mediachain utilize bitcoin blockchains to help them in linking the digital content to the creators of such digital contents. While Ascribe uses the blockchain technology in transferring ownership and loaning digital assets, Mediachain uses the technology in storing metadata for media recovery and querying services. Besides, the monetization approaches like the use of Monegraph enables the smooth and efficient sharing of revenue across the value chain of media distribution for online broadcasts as well as video and other media content that must be verified. In this case, blockchain has improved the quality of content sharing, since all content is verified for IP purposes, hence ensuring the security and authenticity of the content and the digital assets traded online. Besides, blockchain has made it possible for the public to verify the existence of an event, for instance, using the Silent Notary (Silent Notary, 2017). Through blockchain, people are able to acquire image rights and photo licenses easily and instantly using applications such as the Kodakcoin (Kodak et al., 2018). 
As per Kim and Laskowski (2016), blockchain technology has made it possible for the innovation and invention of an ontology capable of automatically storing and interpreting data, thereby improving the sector of data provenance and integrity. In this way, the authors claim that it has become possible to adapt CS as they closely relate with ontologies. In the same way, blockchain technology has improved the sector of counterfeit solutions through applications like Everledger and Blockverify, which both utilize the concepts of CSs to avoid cases of fraud for both banks and insurances, at the same time introducing transparency to supply chains of several companies (Xun et al., 2017). In the same way, blockchain technology has affected the supply chain management of major organizations. Since it becomes possible to verify the profiles and the integrity of the parties involved in the supply chain, organizations are in better positions of getting high quality suppliers, hence improving the quality.
Blockchain therefore plays an important role in increasing the transparency and integrity of parties in a transaction, reducing the rates of counterfeit products and services and ensuring that insurance claims are legit (Xun et al., 2017). This further helps in ensuring that quality is maintained at all costs and at all times since the automated information gathering and sharing and verification would lead to the automated detection of cases of fraud and counterfeit. This further leads to companies engaging in the legally accepted practices, which further ensures smooth operations and avoidance of conflicts with the law, which always leads to interruption of processes of an organization.
The result of accountability and automation of processes, as well as the safety of collected and stored information is a huge change in the government as it helps in the obstruction of corruption, which would be a boost towards sustainability of economic growth in any country. In this regard, blockchain technology is essential in ensuring that a government engages in a secure communication system across several departments and arms of government, ensuring that all resources are efficiently and fairly distributed in the economy, thereby striking a balance between social, physical and economic allocation and growth of the country (Jaffe et al., 2017). In this way, blockchain governance allows the provision of the same services offered by the state in a decentralized and efficient manner, yet maintaining the same validity, hence ensuring that the government has an efficient collaborative and decentralized mode of service provision.
As such, blockchain technique enables governments to meet the needs of its citizens at a much faster speed, which promotes the rate of satisfaction of the citizens with the public services, hence the time which would have been wasted in other activities are spent on economic activities which improve the wellbeing of the society in general. Examples of the services that blockchain technology has enabled to be efficient include the process of registration or obtaining legal documents for a company or an individual, attestation, process of getting marriage certificates, contracts as well as voting process and taxation (Swan, 2015). In this regard, blockchain has been presented as leading to the improvement in the quality management of the different processes and systems applicable in various economic sectors.
2.8 The Relationship between blockchain technology and innovation
Innovation deals with the development of new ideas, products and processes to improve the final products. Several researchers have associated blockchain technology as a disruptive innovation as it plays important roles in several sectors of the economy. The technological features of blockchain are pointed in the paper as the main aspects of blockchain technology making it to be the driver and the leader of disruptive innovation in the financial sector. Stefan (2017) further argue that new forms of institutional innovation has been made possible due to the Blockchain technology, which will not only affect the financial sector but also affects the information and communication sector. Similarly, Gebert (20170 conducted a research to study the application of blockchain technology in crowd funding. Crowd funding is an essential way in which small and medium enterprises get access to funds in the market. As per the research by Gebert (2017), crowd funding had not been successful in the EU regions irrespective of the favorable environment. 
Krause et al. (2016) reported that blockchain technology has the overall effect of improving the financial sector by removing the trusted third parties, decreasing costs incurred by players in the financial sectors at the same time increasing the net profits earned in the financial industry. In this regard, blockchain has the general effect of improving quality and innovation in the financial sector, making it unnecessary to rely on the third parties when engaging in the capital markets. As per Krause et al (2016) research findings, public blockchain offer higher rate of data security and transparency as each person can get to use it and scrutinize each interested party to determine the authenticity of the party.
In over-the-counter markets, blockchain technology has been reported as leading to the redesigning of the market infrastructure, thereby eliminating the obsolete market participants. Besides, blockchain technology has enabled business in the over-the-counter transactions to automate business contracts, which further leads to the cost reduction as the [participants adopt the lean back-office processes. 
However, Krause et al. (2016) reported that one of the major challenges faced by participants is to engage in smooth transmission from the old systems to the new systems which ensure that quality is maintained. As such, the authors suggest adequate cooperation with the regulators to ensure that future operations remain smooth and consistent for organizations to enjoy the benefits of quality, 
In the same way, White and brown (2016) further report that it is possible for a blockchain to be constructed such that it involves the records of other forms of activities like the voluntary activities and barter exchanges between groups or individuals. This is a critical innovation which enables the not for profit organizations in a society to benefit from blockchain technology since voluntary activities are also recorded in the blockchain, enabling the individuals or groups to recognize their acts which are beneficial to the society. As its principle applies, other individuals in the society would act as the verifiers of the information in the blockchains, thereby improving the robustness and the authenticity of the activities of the organization in the society. Consequently, the social blockchains would then act as open ledgers of people or groups having value to the society. 
Most importantly, the authors report that blockchain technology has promoted the innovation system as it not only ensure that everyone can access the information of a participant in the market, but it also ensures that the information is of high integrity and that there is high data immutability. In the same way, the blockchain technology allows for decentralization, which ensures that privacy is protected, which is mainly through the pseudonymization of the accounts. This leads to the system being both versatile and reliable. When Seebacher and Schüritz (2017) assessed the major characteristics of blockchain with regard to a service system, they found that the blockchain technology addresses several significant aspects supporting a service system. In this case, their findings showed that blockchain facilitated the co-creation of value to the customers, hence improving the quality of service rendered to the customers. 
The high rate of integration of digitization has made citizens to consider technology as part of their everyday life as indicated by Lee (2018). In this case, it is important for an efficient way that will improve the management of the people to be utilized. Through the blockchain technology, it is easy to define the users of technology and at the same time identify some of their basic characteristics such as their names and addresses. In this regard, digital identity is an essential security measure. As reported by Roberts (2017), a sixth of the entire global population lack the appropriate documents to prove their existence. The most affected people are the immigrants and refugees. As such, blockchain is important in ensuring that there is equality in the identification of all people, hence enhancing quality and at the same time ensuring that people do not miss opportunities due to barriers such as lack of the appropriate documentations. The emergence of The Internet of Agreements (IoA) establishing the connection between digital content and real world deals, contracts and regulations has enabled the current generation to engage in efficient digital commerce (Summit, 2017).
In this regard, blockchain applications implementing the CSs in the verification of several kinds of operations like the individual properties are utilized in stating the contractual relationships between those engaging in the contracts over the internet, whether they are individuals or organizations. For example, Pavillion.io is one of the blockchain-based companies providing an API, enabling verification of interface to contracting parties. In this case, the blockchain interface makes the contracting parties to operate without the need of placing their trusts on sellers or third party providers. In such a case, blockchain further enhances the trust between the traders who do not need to meet physically nor spend extra cash investing on third parties to gain trust for each other.
Several research results have shown that blockchain systems have made it possible for storing proofs of transactions between individuals and organizations. The increase in e-commerce has resulted in several cases of disputes over transactions. Such dispute resolutions requires strong evidence concerning the transactions and operations that occurred. The nature of online transactions and disputes require an efficient dispute management techniques which will overcome the cross-border barriers. As such, blockchain facilitate quick conflict resolution process since it becomes possible to verify and audit the information stored in the ledgers (Koulu, 2016).
As per the several researches conducted showed that virtual notary, PoE, PoO, PoI, reputation and dispute resolution are types of services that can be easily devoted to citizens in the absence of the participation of official institutions. These PoE, PoO, and PoI are closely related, hence can easily be verified in a blockchain. As Chiang et al (2018) reports, several governments across the world are on the lookout for opportunities on how to implement blockchain technology in the public sector. As per Chiang et al. (2018)’s findings, blockchain is effective in ensuring that the adoption of blockchain technology is capable of ensuring that the government services are secured, open and fast, at the same time saving costs, which makes it to be less expensive to serve the people. Blockchain technology makes it possible for the government to reduce the rate of bureaucracy and increase the authenticity of the services rendered to the private sector (Ølnes, 2016). Besides, blockchain technology is crucial in ensuring that services like document verification, e-residency approaches and the development of the most appropriate and reliable taxation system is achieved in an economy, hence leading to the improvement of quality (Sullivan & Burger, 2017). Besides, the blockchain helps in the development of a more reliable and robust regulatory compliance framework
2.9 The Relationship between Quality Management and Performance
Over the past two decades, the volume of survey-based research on quality management practices and their relationships with organizational performance has expanded exponentially. Sila and Ebrahimpour (2002) reviewed 347 quality management survey studies published between 1989 and 2000 and found that a total of 116 of them examined the impact of one or more quality management practices on organizational performance in various contexts. It is therefore a common conclusion across the different literature that the benefits of quality management towards business excellence and performance inevitably depend on its effective implementation. Lemak et al (2002) state that there is a growing body of empirical research supporting the direct links between quality management practices and organizational performance. As such, several studies have demonstrated a direct relationship existing between a sufficient implementation of quality management and improvement in organizational performance as per productivity and profitability. Yee et al. (2008) indicate that quality management is significantly associated with increased quality and productivity, along with improved customer and employee satisfaction.
According to the quality management advocates, quality management leads to improved performance as it enhances value creation such as improving the understanding of customer needs, improving the internal communication as well as improving the capability of problem-solving of an organization (Yee et al, 2009). In this regard, the quality management leads to employee motivation, stronger relationships with suppliers as well as reduction in errors and wastes. The consequences become improved performances across both public and private sectors. 
A research conducted in 1989 by the Conference Board indicated that more than thirty percent of the respondents remarked that quality management had improved their performance, with less than 1 per cent reporting performance declines as a result of quality management implementation. The most widely cited empirical study on quality management is the International Quality Study conducted by the American Quality Foundation and Ernst & Young (Adam, 1994) to identify quality management practices that have a significant impact on organizational performance, as discussed by Bemowski (1991). The project studied quality management practices of over 500 organizations in the United States, Canada, Germany and Japan. It concluded that three quality management practices (process improvement methods, strategic plan deployment and supplier certification programs) have a significant impact on performance (Adam, 1994). The study reported that there is a strong association between quality management practices and corporate performance, and firms that have adopted quality management experience overall improvement in corporate performance. Besides, firms that utilize quality management tend to achieve greater customer satisfaction, increased market share and improved profitability. 
2.10 The relationship between Innovation and Performance
Innovation is a critical determinant of an organization’s performance as reported by Hult et al. (2004). In this case, improving the performance of an organization, a region or a country requires the improvement of technical and administrative innovation among other factors (Lloréns Montes et al., 2005). As per Bowen et al. (2010), Rheea et al. (2010) and Gunday et al. (2011), innovative firms in an economy tend to have higher levels of productivity and economic growth than non-innovating firms. This, therefore, proves that the most essential conditions for improving performance and increasing the value of a firm are both technical and organizational innovations (Bowen et al. 2010). As such, the organizational innovations are important in the economy as they prepare a suitable milieu for the other innovation types as well as having a strong and direct impact on innovative performance (Gunday et al. 2011). In addition, a firm's overall performance and organizational innovations are strictly and positively related to each other (Mazzanti et al., 2006). In this case, it is important to understand that improving the overall performance of an organization, a region, or a country requires the effective management of innovation.
2.11 The Contexts of Respondents, Country, and Industry
Several research studies have been conducted in different countries, across different industries and involving different respondents. 
2.11.1 Financial Industry
In the current world, blockchain technology is utilized largely in the financial sector to operate wide variety of financial fields, including business services, settlement of financial assets, the prediction of markets and economies as well as enabling the economic transactions as shown by Haferkorn and Quintana Diaz (2015). As such, blockchain technology is expected to be critical in the achievement of the sustainable development of the global economy, in which consumers are expected to benefit from the high trust and efficiency of the technology in both the banking and the other financial players in the economy (Nguyen, 2016). 
In the same way, Papadopoulos et al. (2015) reported that since the introduction of blockchain, there has been an increase in the number of people participating in the financial markets, especially the capital markets due to the digital payment method that is made easier by the cryptocurrencies. As per Gazali et al. (2017), blockchain has enhanced the efficiency of loan management schemes by enhancing the trust that lenders and borrowers have towards each other, and at the same time reducing the risks of defaulting and overcharging of interests. Besides, the general banking services. According to Stefan (2017), Blockchain technology has several features which fit well within the financial sector. However, Stefan (2017) argues that the blockchain technology still lacks the most appropriate features for large-scale usage within modern society. As such, the study finds that innovation and decentralization as well as digital innovation are the main characteristics of blockchain technology, which makes it to be the leader in innovation in the modern community. 
As per World Bank (2014) report, close to two billion individuals had no access to banking systems globally. As such, the report suggested that the use of blockchain technology was critical in improving inclusivity in the banking sector. In this case, the report suggested that financial institutions utilizing blockchain technology had a higher percentage of lowering costs, shortening settlement time and providing user experience, hence the improvement in the quality of services offered. In this regard, blockchain would lead to a higher percentage of the global population getting access to the financial services due to the reduced regulation and the lower bureaucratic procedures that one has to undergo to obtain financial services from banks. 
According to the report by Yen and Cheng (2016), blockchain technology has the ability to revolutionize the Chinese Banking sector by influencing the payment clearing technology as well as the credit information systems. As such, the authors indicated that blockchain has facilitated the formation of the multi-center, weakly intermediate scenarios, which play important and critical roles in the transformation and improvement of the efficiency of the banking sector, thereby suggesting that the future is likely to witness high rates of integration of blockchain technology into the banking sector. Following the increased rates of blockchain consumption, some of the world’s largest banks such as Barclays and Goldman Sachs have entered into collaborative and cooperative agreements with R3 with the aim of establishing an operating blockchain-based framework for the financial market (Crosby et al., 2016).
2.11.2 Blockchain and the Integrity verification industry
According to Cognizant (2017), blockchain technology is recently being recognized and used at higher rates in the insurance industry as it affects several areas ranging from sales, underwriting, customer processing, payments as well as the transfer of asserts among others. For example, European-based insurers initiated the B3i, which is a blockchain industry initiative to explore the possibility of using blockchain to standardize the processes in the industry to improve efficiency and ensure that all insurance companies in the industry benefit from the usage of blockchain technology (Cognizant, 2017). Blockchain technology enables CSs to automate several processes in the insurance industry, which leads to the overall reduction in costs incurred by the insurance companies, at the same time increasing the efficiency of such companies. Besides, the automated processes and improved efficiency lead to the insurance sector increasing its processing speed; hence, the improvement of quality to organizations as reported Cognizant (2017).
Delloitte (2016) further reports on the implications of blockchain technology in the healthcare insurance, which include the establishment of more secure data repositories for the medical and wellness information. This will ensure that no potential insured individual can fake illnesses, at the same time making it easy for the insurers to get the required information concerning the insured, making it easy and faster to calculate the corresponding premiums an individual is expected to pay and helps in the calculation of the risk factors, hence improving efficiency and accuracy.
2.11.3 Blockchain and Governance
One of the government roles in a country is to ensure that the official records of both citizens and majority of enterprises are safely held and managed. In this regard, blockchain technologies play important roles in ensuring that governments are efficient in handling the records of both citizens as well as the organizations operating in its jurisdictions as indicated by Hou (2017). In this case, the state and local governments’ operations are influenced by blockchain in terms of information disintegration as well as record keeping since blockchain enhances the accountability of the governments, the safety of information stored (it is almost impossible to manipulate the information by third parties) and automation of processes enhances the quality of governance. Several governments have been accused of inability to effectively collect the necessary information, which has led to loss of significant and crucial data, hence pointing out to the loss of accountability and trust from citizens. This is eliminated by blockchain technology, thereby improving quality of the government in organizing and managing its population in an economy. 
In the same way, the government can utilize the blockchain technology in offering other services to the citizens such as patent management to ensure that those who own patent as in the country are the legitimate owners and do not engage in fraudulent activities, as well as in the income taxation. Using blockchain in income taxation would save the government the huge amount it loses in the collection system are the same time makes it less expensive and very fast, hence increasing the efficiency of tax collection system. In the same way, the government can utilize blockchain technology to initiate and run a delegative democracy, in which delegates as opposed parliamentary representatives have the voting power as indicated by Swan (2015).
2.11.4 Blockchain and Healthcare Industry
The characteristics of blockchain technology are critical in the improvement of healthcare sector as the applications can be utilized in several areas as shown by researchers such as Mettler et al. (2016), Zhao et al. (2017) and Mamoshina (2018). In this case, blockchain technology is important in ensuring that the public healthcare management becomes efficient and authentic. The characteristics of blockchain technology has been proven as leading to the easy management of the patients records. Since the records can be accessed by several departments in an organization without manipulating it, the rate of service delivery becomes faster and efficient as waiting time is reduced, information becomes readily available and all practitioners get access to the information, hence clear medical history, which promotes the prescription of medicines to the patients. 
In the same way, it is argued that blockchain technology is capable of facilitating the automated health claim adjudication, at the same time making it easy for a patient to access his/her medical history and services online, which promotes efficiency in the current busy day-to-day schedule of an ordinary person. Specifically, utilizing CSs in the healthcare sector is critical in solving the challenges of credibility of finding such as missing data, endpoint switching, data dredging as well as selective publication as reported by Nugent et al. (2016). In the same way, CSs are reported as capable of improving the issue of patient consent as patients will be giving their consent after robust verification of the information that shall have been published and stored in the blockchain technology (Benchoufi & Ravaud, 2017).
Management of the patients’ Electronic Healthcare Records (EHRs) is the area of healthcare that has the highest potential of promoting the efficiency and quality of the provision of healthcare services. The EHR of a patient contains the patient’s short medical history, giving the critical information concerning the patient’s predicted wellbeing, and information of any kind relating to the conditions and the clinical progress of a patient throughout the course of a treatment. In this case, blockchain technology would improve the quality of EHR such that the HER system will now have an effective protocol that enables users to access their health data in a simultaneous manner at the same time guaranteeing security and privacy of the data (Azaria et al.,2016).
2.11.5 Blockchain and the Privacy and Security Industry
A large portion of personal and sensitive information is stored in centralized organizations (which are both private and public). Even though several government and regulation bodies have put strategies to effectively regulate how the data is processed, loopholes still exist in the management and processing of such data (Politou et al., 2018). Blockchain provides the necessary opportunity required to enhance the big data processing especially in terms of security. In this regard, combining blockchain with other efficient storage systems using data mining enhances the security and scalability of big data, hence the improvement of quality and innovation (Puthal et al., 2018). Through blockchain, it becomes possible to develop an open source decentralized DNS  which is more secured, highly resistant to censorship, highly efficient and promises its users high degree of privacy. 
2.11.6 Blockchain and the quality of supply chain management
Due to its positive capabilities, several researchers have suggested that blockchain technology has the required means of enhancing transparency and accountability in supply chain networks, thereby enabling more flexible  value chains (Ahram et al., 2017; Kshetri, 2017; Kshetri, 2018) particularly, blockchain-based applications will cause robust breakthrough in  demand, visibility as well as optimization (IBM, 2016). To further improve the quality of managing supply chain, the transparency of blockchain technology will help in the identification of counterfeit products, which will ensure that companies get legit supplies from their suppliers. Also, the reduction of paper load in business will ensure that the process of business is faster and authentic, which will lead to the use of few resources to maximize the potential of the supply chain of an organization. At the same time, blockchain will also ensure that a business can effectively track the origin of products, meaning that an organization will maintain quality of products and services offered as it chooses its preferred origin and is assured that the suppliers do not dupe them as per the robust verification ability of blockchain (Tanetal., 2018). Finally, the buyers and sellers will be in a position to engage in direct transactions in the absence of the manipulation of intermediaries, hence improving the quality of supply chain. 
2.11. 6 Blockchain and the Energy Sector
The potential application of blockchain applications in the energy sector are far reaching, and may result in significant improvement in the sector in terms of the processes as well as new platforms (Bilal et al., 2014). For instance, blockchain may lead to the reduction of costs, at the same time open new opportunities for business models and marketplaces. Furthermore, blockchain can lead to better management of complexity, improve the security of data, as well as the management of ownership in the energy sector. Besides, the blockchain technology will lead to a more efficient utility billing system, enhance the transparency as well as guarantee the accountability of participants in the sector while ensuring that each stakeholder becomes highly accountable. Besides, the blockchain technology is capable of supporting the direct peer-to-peer trading, which further supports the smooth operations of power grid, thereby the efficient and robust handling of demand for the energy. The results become more efficient utility billing systems and transactive energy operations as suggested by Energy Web Foundation (2018). 
2.11.7 Blockchain and the quality management in education sector
Blockchain has a massive influence in the education system as it solves the major issues pertaining to security, vulnerability as well as privacy in the ubiquous learning environments (Bdiwi et al., 2017). In this case, the blockchain can be used to safely store the educational records regarding rewards and reputations, whereby the learning achievements of students are stored in the blockchains. In this case, the learning certificates and learning resources are stored in the blockchains, which further brings a generation that has much trust in the digital infrastructure, further enhancing the rate of innovation since the learners get interested and encouraged to think each day of the better way to improve the technology. 
As such, the blockchain technology would lead to the enhancement of the digital accreditation of personal and academic learning, which would include the development of blockchain-enabled school information hubs that allow easy and reliable collection, reporting and analysis of school systems that would help in supporting the decision-making (Grech et al., 2017). Besides, the scholarly publishing will further improve in quality since it will be easy to conduct systematic reviews of published documents due to their ready availability and the authenticity of the information obtained (Gipp et al., 2017).
2.12 Research gaps
Several studies have concentrated on the proposed impacts of blockchain technology in the financial sector. However, little attention has been given to the other sectors, especially the health, education and social security sector. This therefore requires a thorough research to be conducted concerning the applicability of blockchain technology in the other marginalized sectors of the community, paying more attention on the costs and benefits of applying the blockchain technology.
2.13 The Research Model
The following research links and empirically tests a conceptual model that links the use of blockchain technology with positive effects on quality management, innovation, in which the two (quality management and innovation) are further presented as leading to improved performance as shown below
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In this model, the blockchain technology is the independent variable, whereas the dependent variables are innovation and quality management, whose improvement leads to the improvement in performance.
2.14 Research hypothesis
Based on the literature review as well as the background of the study, the following research works with the following hypotheses with the aim of answering the key objectives of the study:
H1. Blockchain Technology improves the level of Quality Management  
In this hypothesis, it is suggested that utilization of blockchain technology leads to the improvement in the quality management of the different organizations across the different sectors of the economy. As such, the study hypothesizes that organizations using blockchain technology tend to have efficient quality management as opposed to organizations that do not utilize blockchain technology.
H1. Blockchain Technology improves the level of Innovation
Innovation is an important aspect of the development and improvement of any process, be it for profit or not-for-profit. The blockchain technology is therefore proposed as having the ability to lead to further innovation in the different sectors as it opens up platforms for further new ideas to be developed.
H4. Quality Management impacts Performance
From the literature review, it has been identified that quality management has a lot to do with improving the manner and efficiency of how goods and services are processed. It also involves lowering of costs and improving the end product. As such, this study works with the hypothesis that improving the performance of an organization, a region or a country requires the improvement of the quality management.
H4. Innovation impacts Performance
This study works with the hypothesis that when the rate of innovation is high in an economy, people come up with new and efficient ideas on how to increase the productivity and efficiency, hence improving the performance in the firm, region or country. 
Chapter Summary
This chapter has outlined the existing literature concerning the impacts of blockchain technology in improving the quality management as well as innovation across different sectors in the economy. The chapter has outlined that blockchain promotes quality management in the education, energy, healthcare, governance and financial sectors, thereby contributing to the overall economic development in the society.

CHAPTER 3 RESEARCH METHODOLOGY
3.1    Introduction    
This chapter explores the method used to arrive at the results of the study. It begins with the provision of the philosophy used in the research with matters of data collection and analysis. It then follows to present the research approach used to generate the most valid results. In this section, the method of data collection, analysis, and interpretation are defined. The research design then follows together with the description of the population and the sample for the research.   Operationalization of Constructs and Instrument Development is also a crucial facet of this chapter whereby variables of the study are defined into measurable factors to allow for empirical and qualitative analysis. Fuzzy concepts that pertain to the hypothesis of the research, such as quality management, innovation, and performance, are redefined to generate analyzable responses.  There is an outline of how the variables will be measured i.e., the blockchain technology, quality management, innovation, and performance. There is also a section for the design and layout of the instrument to make the research a possibility followed by hypothesis testing. A discussion on the reliability and validity is essential to increase the confidence level associated with the results of the study. The last part of this chapter entails preparation and distribution of questionnaires to facilitate data collection.
3.2          Research Philosophy   
The internet has compelled us to rethink such topics as the relationship between individuals and society, the physical and the virtual worlds, and the concepts of spatiality, temporality, embodiment, materiality, and possibility. Research on blockchains supports this scope of philosophical inquiry. There is a need to consider the classical areas of philosophy, including axiology, epistemology, and ontology. The role of any philosophy is to facilitate naming, describing, and articulating diverse concepts under different conceptual levels in their generative meaning and progression. Incorporating a philosophy in blockchain research clarifies the conceptual resources for understanding the technology, its potential usage, benefits, and drawbacks as well as the new opportunities it offers, both to individuals and society. Therefore, philosophy in this context is used to clarify the general abstractions, the foundational definitions, as well as the theoretical underpinnings of blockchain technology, mainly every entity that might represent the conceptual grounding of the idea of blockchain.
Generally, axiology looks at the ethics and aesthetics associated with blockchain; it checks the overall acceptance of the technology by organizations and governments as well as how individuals and society view it. The transparency that blockchain presents is unquestionable, and this is the basis of its use in quality management. This philosophy evaluates what aspects of the blockchain are providing value and to whom. It also establishes the behaviors that are being found in the use of technology. The aesthetics part assesses the aspects of the technology that are seen and being valued as elegant, beautiful, or aesthetically pleasing.
In the area of ontology, the question of existence arises; the research would seek to establish what this technology entails, how it is being created, regenerated, and implemented. It allows for the establishment of the scope of this technology with matters of its definitions, possibilities, limitations, constraints, teleology, and classification. From a practical dimension, an ontological philosophy presents an interpretation of the technology as well as its function, purpose, and dimensions. Epistemology deals with knowledge. Questions of what new things that blockchain technology brings arise. This can be either new knowledge or new ways of knowing and interpreting things. The matching standards of proof or facts that support any new knowledge is paramount in the adoption of this philosophy.
This research incorporates a metaphilosophy of  with the main concepts being derived from epistemology and ontology. The use of knowledge in blockchain technology is assessed in various organizations.  It is imperative to know how this knowledge is applied to enhance the management of quality and facilitate innovation. There is already a consensus that blockchain technology improves quality management and innovation with the spill out effect being the performance of organizations, as deduced from the pilot studies, but the significance of these improvements is yet to be ascertained. Through epistemology, the critical research elements of the technology in the process of knowing, which include naming, performing of tasks, and the ability to refer to what is known are incorporated in the study.
The philosophy of ontology gives the research the autonomy to develop quantitative models that are a reflection of reality. It allows the application of mathematical and scientific models in a bid to understand the universe and new developments in reality; this owes to the notion that blockchain is a new occurrence in the world, and its full potential and application is yet to be realized.  In spite of the intricate nature of the consensus algorithm of blockchain technology, it is statistically simple to define it.  There is also a need to understand the technology as a reflection of the delicate networked web of multifaceted interactions between humans and machines. The metaphilosophy allows the research to incorporate the concepts of quality management and innovation in evaluating the feasibility of blockchain technology.
3.3          Research Approach        
The research approach defines the protocol followed in the collection of data, analysis, and interpretation. It is divided into two categories, the approach for data collection and the one for data analysis. Research on the impact of blockchain on quality management and innovation prompts the use of a qualitative approach. It allows for objectivity in establishing the link between the use of technology and improvement in the management of quality and innovation. The approach will allow for the confirmation of the hypotheses based on the responses to the queries administered in the questionnaire. The methods used required the use of well-structured and consistent strategies in the collection of data, most of them used of questions with closed-ended questions. The approach facilitates the analysis of two variables to establish a cause and effect relationship, thereby generating conclusive results. The data for the research is in form of responses from the participants. The use of qualitative model required the adoption of the inductive approach in the data analysis process. This approach necessitates the researcher beginning with a completely open mind without any preconceived ideas of what will be found about the blockchain technology. The aim is to generate a new theory based on the data.
3.4          Research Design     
The research adopted a causal design whereby the impact of blockchain technology on innovation and quality management was measured empirically. In this case, the blockchain technology is the independent variable while the dependent variables are quality management and innovation whose changes are visible through the overall performance of an organization measured through productivity, efficiency, and customer satisfaction. Every industry has its acceptable quality measures that are only verifiable through analysis of the data and therefore, their integrity depend solely on human honesty and reporting of truth. For example, in the financial sector, quality is administered through the established policies that seek to promote transparency and honesty. People are critical of such systems that are prone to human manipulation. Blockchain technology has brought new wave of confidence in promoting transparency in that transactions cannot be manipulated, as the data block is decentralized; the same information is available at different locations in an encrypted format that hinders editing. The technology allows people to gain more confidence in the various organizational systems such as healthcare systems, financial systems, among others. More investment and more buying of the organizations’ products and services accompany this belief in quality maintenance and is registered as an improvement in performance.
Through this design, the empirical association between the independent and the dependent variables is administered to arrive at a valid conclusion. The design allowed the researcher to understand why there is a consensus that blockchain technology has an impact on the performance of organizations even though technology’s usage is limited and  research on its feasibility is still on the pilot stages. It also allows for replication of the study as well as promoting the confidence bestowed on the research due to the equity of groups being used and the systematic selection of subjects. The variable being investigated should be the only possible causal explanation of the change in the dependent variables. Blockchain technology may be the cause for change in performance of all other factors affecting quality and innovation are controlled or held constant. The designs fit the research by the fact that it is devoid of human attitudes and motivations, and therefore, the effects of the technology cannot be influenced by people. In the analysis of the data collected from organizations, multiple regressions allow for the control of causative influences other than the independent variables.           
3.5          Research Population and Sample     
For decades, the United Arabs Emirates (UAE) has dominated the luxury tourism and oil business. The advent of the blockchain technology has provided the state with an opportunity to surpass the technological dominance of Silicon Valley. Dubai has had a tradition of being the technology hub and leading in the digital innovation all across the Middle East (Jibrel, 2019). In the last few years since the inception of blockchain technology, Dubai has been running feasibility studies on technology intending to be the first blockchain powered government all across the globe. 
In April 2018, the government of UAE launched the blockchain technology to be part of the systems that run its operations; this was in collaboration with the Dubai Future Foundation and the Smart Dubai Office. The strategy was aimed at incorporating 50 percent of the governments’ transactions into the blockchain within a four-year time frame. The approach focused on four key themes, which included advanced legislation, elevating government’s efficiency, the happiness of citizens and residents, and international leadership. Through blockchain, the UAE, government together with publicly owned corporations expect to save at least three million dollars in transactions and documents that are processed regularly, as well as salvage 77 million work hours that are lost annually in administering the authenticity of transactions (Jibrel, 2019).
The research covers corporations and government agencies in the UAE, which are currently using blockchain technology in the pilot stages. The questionnaire for data collection were sent to 250 employees in the Dubai government; therefore, the sample size was (n= 250). The sample firms are chosen on the criterion of a group of similar firms using the same fundamental procedures in running their operations as well as their way of promoting quality assurance. Firms that are yet to incorporate the technology are also used to provide control measures in the research and offer the basis of results interpretation. The firms were picked from the various sectors of the economy ranging from healthcare, financial sector to education sector. 
The research then investigated the impacts that using blockchain technology will have on quality management as well as innovation in the subject firms. Data will be collected using online questionnaires, which will be distributed. The data will be analyzed using simple statistical tools such as frequency tables, bar, and line graphs to  provide a visual picture of how the technology is used in organizations. With the identiﬁcation of relevant literature, the results found in the literature will be synthesized to provide a conclusion of the research. It was imperative to use sample firms whose performance could be linked to quality management and innovation. Such firms allowed for the empirical evaluation of the effect of blockchain technology.       
3.6          Operationalization of Constructs and Instrument Development 
In research studies, constructs are concepts that can be measured empirically.  They achieve this measurability by being assigned additional definitions, the operational definitions. Operationalization of concepts into constructs involves the modification of their meaning to align to the concepts of reliability and validity. After Operationalization, each of the concepts, as stated in problem definition, becomes a construct that is convertible to a measurement scale. The measurement scale used is either single-item or multiple items with the constructs being crucial in the development of the measurement instruments to be used in the study. One concept forms one construct that is converted into one scale leading to the observation of one or more variables. In this research, the ideas that needed Operationalization include blockchain technology, quality management, innovation, and performance.
3.6.1      Measurement of Blockchain Technology            
Blockchain is a data structure that is formed through consensus algorithm to generate a time sequence of blocks. Each block contains related information and records and consist of a block header and a block body. The header carries the hash values of the previous block that facilitate connection to that block, thereby providing integrity to the blockchain. The body contains significant data of the block, primarily the transaction information. This information, together with the hashed values from the previous, are integrated to form a hashed hash value of the current value. In the technology’s application to the various organizational systems,  each block records system transactions that are released by the participating nodes within a preset time range. The transaction information provides details of the sender, the recipients’ address, the amount transacted if it is about money, time, and any other auxiliary information.  The blocks are interconnected to form a series of historical transaction information as administered across the network. The data blocks are propagated real time across the entire shared network without the option of repudiation once the transaction is confirmed and shared to the chain (Wu and Tran, 2018). This framework promotes transparency and reliability of any system that has an incorporated blockchain technology.
 Based on the prior definition, technology is a concept that cannot be measured empirically.  It thus needs an operational definition based on what it does and its coverage. This is possible by converting the concept of blockchain technology into a construct. The construct is based on observations but can neither directly nor indirectly be observed. The Operationalization of the construct requires that application of the technology be categorized into levels whose identifications are assigned numerical values on an ordinal scale. The extent of application explains what facets of operations have been automated, coordinated, and managed through the integration of blockchain on the network. It is fundamentally significant to have complete visibility of the tasks being performed in the blockchain network to have an inventory of what the network controls and what other software in the system control. Besides, most firms have other technologies that are interoperable with the blockchain technology, thereby requiring a clear audit log of the technology to establish its functionality and the scope. 
3.6.2      Measurement of Quality Management
Quality is a measure of excellence, an aspect free of deficiencies, defects, or variations. Management of quality involves two fundamental aspects; quality assurance and quality control.  In quality assurance, management is through predefined systematic activities like environment control, validation process, and documentation.  Firms establish good quality management systems through the incorporation of quality assurance strategies whose viability are probed through periodic conformance audits. Quality control involves techniques that ensure products comply with the required specifications. These techniques focus on finding defects or deviations from the actual requirements. Most firms have verification software to facilitate quality control. 
Blockchain makes the domain of quality management more straightforward, as it provides absolute transparency of transactions, something that has been a challenge for long before the inception of the technology. Quality management has a myriad of principles whose overall improvement can only be measured through the conceptualization of these principles into one definitive construct. The principles include customer focus, continuous improvement, system approach to management, process approach, involvement of people mutually beneficial relationships with suppliers, factual approach to decision-making, and leadership. In measuring how quality management is achieved, firms use a wide array of tools including check sheets, control charts, Pareto charts, and Ishikawa diagram.
A check sheet collects data in real time at the point where the data is generated. It employs a heading that typically answers five Ws; who, what, where, when, and why. A control chart establishes whether processes are in a state of statistical control; if analysis of the chart indicates that the processes are under control, then their process parameters remain unchanged. Pareto charts have both bar and line graphs with values indicated in descending order of the bars and the cumulative totals presented by the line. They serve to highlight the most critical factors in quality control, such as the most frequent defects, common causes of the defects, and the typical reasons that customers give in complaints. The Ishikawa diagram presents the causes of a particular event; it is used to defect prevention and product design.
In this research, quality management is already conceptualized i.e., the overall state of quality management after blockchain application. The only thing remains Operationalization to provide a procedure that will result in empirical observations. The research used two constructs to measure quality management; the number of errors in processes that have adopted the blockchain technology and similar processes without blockchain for control purposes; and the overall confidence that users attach to the processes before and after the inception of the blockchain technology into the systems. The number of errors utilized the interval scale in their measurement while the confidence in the processes used the ordinal scale
3.6.3      Measurement of Innovation      
Innovation is a process that is best managed and accessed by looking at the long-term implications of the changes rather than measuring the time increments; the focus is on the achievement of the target goals. It is divided into three-implementation levels; goals and activities identification, the short-term deliverables, and near term development. In the first stage, goals and the course of implementation is established to serve as an inspiration during the entire process of innovation. The execution phase follows whose steps are diverse and modeled to suit a particular organization. The management has a responsibility to assess the performance of the goals each step of implementation to establish when a goal has been completed or transferred into a different stage.
There is no consensus on the best metric to measure innovation, as some measurement processes tend to negatively affect the innovation processes that they are seeking to measure. Companies have been exploring the metrics to use to measure the outcome or output of innovation initiatives. However,  there have been challenges as finding metrics that would capture both the investment and outcome of innovation. The best metric is the one that measures the profit margin from the resulting impact of innovation investments. This methodology allows firms to use three metrics in the measuring innovation i.e., R & D investment, the gross profit margins, and shares of sales coming from new product sales. This information is available normally in publicly reported data, thereby easing the innovation measurement process. The metrics provide a ratio of the spending on innovation and to new-product sales. This ratio is a clear reflection of how many new products sales results from a single dollar spending on research and development. They also provide a product to margin conversion ratio to realize the amount of value accrued from the innovation. In a nutshell, the measurements look at the return on investment (ROI) of the innovation process to establish whether the innovation investment is converting to meaningful output over time.
3.6.4      Measurement of Performance      
The measurement of performance entails the enumeration of the outcomes contributed by the quality management and innovation. It focuses on the overall financial benefits accrued from the use of blockchain network and the level of customer satisfaction. The financial performance looks at the metrics such as revenue growth, profitability, shareholder value, and the economic value added. The customer perspective focuses on the satisfaction of customer needs as well as the improvement in the market share. Measuring performance in terms of customer satisfaction looks at the aspects of service levels, repeat business, and satisfaction ratings. Product and service performance has a positive correlation with customer satisfaction.  Satisfied customers become loyal to the organization and their excellent reviews in the market geography contribute to the expansion of the market share, which is visible through new product sales.
The blockchain technology is tasked with improving all areas in the operations of a firm. The ease and transparency of transaction simplify the work every sector in an organization. The workforce becomes well-organized with productivity being maintained while the environment for working becomes more engaging and favorable. Measures of process improvement demonstrate improved systems performance that promotes saving in expenses through recycling of materials, reduction of emission levels, and by-product use. Measurement of performance must be viewed in all perspectives to develop overall trends and progress. The results of the performance will provide a basis to link the blockchain technology to the effect in a cause and effect relationship. The performance measures ought to be logically tied to the driver, i.e., the technology.
3.7          Design and Layout of Instrument          
The instrument used in the study is questionnaires with semi-closed-ended questions encompassing all the relevant areas of the study i.e., blockchain, quality management, innovation, and performance of the participating firms. The design of the questionnaires is in such a way that they are self-administered rather than interviewer-administered, and computerized rather than being paper-based. It is web-based hence allowing participants to answer the questionnaire at the comfort of their workplaces. The design of the measuring instrument alleviates the possibility of errors that may arise due to interviewer effects as well as the context effects. The participants are provided with a web-based link to the questionnaire coded in English with an option to translate it to local dialects.
3.8          Hypothesis Testing      
  In Hypothesis testing, the responses from the participants were tallied to test the assumptions made on the population parameters. The hypotheses to be tested include Blockchain Technology improves the level of Quality Management; Blockchain Technology enhances the level of Innovation, Quality Management impacts performance and innovation impacts performance. With 100 percent accuracy not being realistic in calculating values to accept or reject the hypotheses, the research selected a 5 percent level of significance.
3.9          Reliability and Validity of the Study  
Validity refers to the accuracy of the research by looking at the contexts of data collection and data analysis, while reliability refers to the consistency of the study. By checking for reliability in the test scores of the research, a conclusion on whether or not a study can be replicated is attained. Reliability is measured through the calculation of the reliability coefficient, which is the proportion of the variance in the analysis scores of the observations to the actual scores i.e., the theoretical values. While the term reliability scores can be used to denote several different coefficients, this study used Pearson’s correlation to estimate the theoretical values. With this study being a qualitative research, the reliability of the data is centered on the participants authenticity and honest.
In checking for the validity of the study, the appropriateness and the adequacy of the data and test scores realized in the study are assessed. The scale for measuring validity ranges from high, moderate to low. Validity is determined in a variety of ways, including content-related validity, criterion-related validity, and construct-related validity. Content-related validity compares what the test scores to the intended inferences to establish how well the scores represent the aspects that the research is seeking to measure. Criterion-related validity is concerned with the correlation between variables with correlation coefficients.  Construct-related validity establishes whether the measured values are a reflection of the construct of interest. For instance, in this study, performance is defined as a product quality management and innovation; to validate the results of performance measurement, it is essential to include items that operationalize innovation and quality management.  Measures of validity in this study were concerned with the validation of the constructs to use meaningful observable measures.
3.11        Questionnaire Distribution and Response Rate
Questionnaires were distributed to financial,  education, healthcare, and transport industries across the employees working in the Dubai government in the various corporations. Emails were sent to these firms describing the purpose of the research with an attached link to the research questionnaire. It was imperative for the participants to understand that the primary objective of the study was to ascertain the feasibility of blockchain technology. They had to fill questionnaires and accompany the results with other relevant information, such as financial ratios, customer reviews, and the documented performance of systems as derived from their quality management tools. 
3.12        Data Collection 
Data was collected from the questionnaires and entered into a spreadsheet form while the financial ratios and customer reviews, among other information, were subjected to fresh conceptualization and Operationalization to achieve standard definitions that could be measured on a uniform scale. The research adopted a non- probability convenient sampling to promote the validity of the study; firms had to be carefully chosen with prior information on whether or not they had integrated blockchain network in their processes.
3.13	Data Analysis and Techniques
The study adopted a qualitative approach and thereby prompting qualitative methods of data analysis and techniques. The raw data had to be prepared for analysis by converting it to something readable and meaningful. In the analysis, the study utilized both descriptive statistics  to present the effect of blockchain. The descriptive concepts used include the  frequency, mean, and graphs. The mean demonstrated the change in the average financial performance of the firms with the introduction of the technology as well as other facets such as customer ratings, and number of returning clients, among others.  
3.14	Chapter Summary	
The chapter presents the various steps of the methodology as used in the study. It was imperative to adopt the philosophies of ontology and epistemology to use of quantitative models and know how to apply the blockchain technology in firms respectively. The use of quantitative data prompted the use of deductive approach in the study to facilitate a transition from general to specific conclusion based on the results of statistical analysis. The causal design of the study allowed the formulation of the research hypotheses in connecting blockchain technology to be cause of enhanced performance in the sample firms. The research population was the United Arabs Emirates (UAE) and the sample size was (n = 250). The various concepts in the study, i.e. blockchain technology, quality management, innovation, and performance were subjected to Operationalization to develop constructs that could be empirically measured. The instrument of the research was closed-ended questionnaire in computerized format that were self-administered. The questionnaires were distributed to financial, transport, education, and health organization with a response rate of 91 percent, and the data was analyzed using descriptive statistics.
CHAPTER FOUR: FINDINGS
4.1	Introduction
This chapter displays the data analysis and findings from the 250 questionnaires completed by employees in the Dubai government regarding the use of blockchain technology. The purpose of this study was to quantify the impact of blockchain technology on quality management and innovation, especially in government corporations. The objectives of the study were:
· To determine the impacts of blockchain technology on quality management 
· To determine the impacts of blockchain technology on innovation
· To determine the impacts of quality management on performance
· To determine the impacts of quality management on performance
Questionnaires were given to senior government employees aged 40 years or above to ensure they have were still working before the development of the blockchain technology and after its inception. After signing the consent indicating their willingness to participate in the study, the respondents completed the questionnaires in the web-based link. The signed consent form was put in a separate folder to ensure anonymity of the respondents. 250 employees completed the questionnaires and the results of the study were presented based on the sections of the questionnaires and in reference to quantitative data analysis. The four sections of the questionnaires were:
· Section A: blockchain technology usage
· Section B: effect on quality management
· Section C: effect on innovation
· Section D: effect on performance
4.2	Section A: Blockchain Technology Usage
This section of the questionnaire covered the respondents age, highest school qualification, type of organization he/she working for, the percentage of the processes that have adopted the blockchain network in that organization, and the role assigned to the blockchain network (funds, legitimate documentation, or research).
Of the 250 participants, 180 of them were 40 years and above indicating that apart from being experts in information systems, they were still in the corporate world in 2008 before the inception of the blockchain technology. Table 4.1 represents the frequency of the various age groups based on the responses of the participants.
Table 4.1: Frequency of participant ages
	Age
	Frequency

	25-30
	0

	31-35
	4

	36-40
	66

	41- above
	180



Most of the participants had masters level of education (236 respondents) and were proficient with the information system knowledge, more so the dynamics of blockchain technology. 102 participants of the study were employees in the financial industry with the frequency of the other sectors represented in the table 4.2 below.
Table 4.2: Levels of education of the participants
	Industry
	Frequency of participants

	Finance
	102

	Transport
	30

	Healthcare
	70

	Education
	48



With atleast 75 percent of internal processes being automated using the technology in those companies that have adopted the blockchain network, most of the firms or using the network for to improve transaction transparency and documentation. Those in the financial sector are using the technology to manage network-based transactions and minimize incidences of fraud. Those in the education sector are using the technology to foster transparency in documents transfer and storage while those in the healthcare industry are using the technology for clinical research owing to its ability to assemble data and promote accuracy during analysis. Figure 4.1 presents the frequencies of the functions bestowed on bitcoin network.

Figure 4.1: frequencies of the functions bestowed on bitcoin network
4.3	Effect on Quality Management
This section of the questionnaire covered questions on matters of transparency, confidence level bestowed in the technology, error rate in organizational processes, the duration of quality check time, and the ability of the technology to improve efficiency and reduce cost.
Two hundred of the respondents agreed that the blockchain technology has enhanced transparency in their organizations with customers displaying more confidence in the organizations’ operations.  This information is displayed in figure 4.2. Employees now trust the network-based systems more than before. Accounting errors have dropped significantly while the complex supply chain network has been enhance as clients, producers, distributors can verify the invoices and other documentations in real time. They all agreed that there has been massive reduction in the error rate after the technology was integrated into their systems. 

Figure 4.2: Transparency of the technology based on the reviews of the participants
The time wasted in quality control and check can now be assigned to other tasks to enhance organizations’ productivity. Before the introduction of the technology, most of the organizations were spending in excess of five hours managing quality checks and sorting out products for quality control. The inception of the blockchain enhanced the efficiency of the process by cutting the time less than two hours daily.

Figure 4.3: Time used in quality check and control
 Such efficiencies minimized the expenses incurred by the firms while more funds and resources were availed by the technology; it cut down wastage and tracked down material that could be reused or recycled.
4.4	Effect on Innovation
Section C of the questionnaire required the participants of the study to fill information pertaining to innovation. The questions included the amounts of funds allocated in research & development investment, data accessibility during research, time efficiency of innovation, efficiency of data collection and analysis during research for innovation, ratio of the spending on innovation to new-product sales, and a product to margin conversion ratio before and after innovation. This gave an insight on how the blockchain network assist in innovation and the quantification of the results displays the effects of innovations in the organizations of the participants. 
There were 90 participants from the healthcare industry and they all agreed that the blockchain technology has made clinical data accessible and searchable from a central point and at the same time replications appearing in the entire network. One participant went ahead and described through an email how accessibility has been enhanced. A specialist in their organization wanted to know the number of patients that had been diagnosed with COPD in the facility. He would have to probe numerous information sources associated with COPD in the hospital and then tally each one of them. However, introduction of the blockchain technology simplified this process since all patients’ data could be tagged and made accessible to such individuals with a limitation in the ability to alter them. However, a significant number indicated that the technology has not contributed to data accessibility, as seen in figure 4.3. This is partly due to the limited use of the technology in clinical research while the blockchain-based platforms are complex to understand with even experts not being able to perceive its role in data assemblage.

Figure 4.4: Impact of technology on data accessibility for research
 Other respondents especially those tasked with the assemblage of data for research and innovation, agreed that there has been an overall time efficiency in innovative research after the technology was integrated into the organizations’ operations. The technology accelerates clinical trial recruitment with the experts from the healthcare sector indicating that it helped their organization to use a more extensive net and focus on patients bound to qualify for a trial. Getting the appropriate candidates for a clinical trial takes time and too many trials fail due to lack of qualified participants. The blockchain-based information programming gives researchers access to information from a wide array of sources in a single place. This makes it plausible to know whom to target for the studies and gives preliminary knowledge into the potential boundaries of enlistment for the larger part of the targeted crowd.
In innovation, there is a crucial process of data analysis that quantifies and present the significance of innovative product or process in the organization. Seventy of the participants indicated that the technology has enhanced this process with the trend being an improvement from past innovative studies. Figure 4.4 shows the frequencies of the responses on how this process has changed since the adoption of the technology.

Figure 4.5: impact of blockchain technology on data analysis
The improvement in innovative studies were measured based on the ratio of spending on the R & D to new product sales and the trend has been an improvement with most of the innovative initiatives demonstrating success in the sales of the enhanced products and services. However, a number of the participants indicated that the technology is yet to affect new product sales directly. They, therefore, chose the response that the ratio is remains unchanged, but left their comments regarding the same in the additional insight section. Table 4.3 shows the distribution of the responses.
Table 4.3: Impact of Blockchain technology on innovation
	Is the ratio of the spending on innovation to new-product sales better after the integration of the blockchain network?
	Frequency distribution

	Improved ratio
	165

	Ratio unchanged
	81

	Worsened ratio
	4


There was a consensus in all the participants that the technology brought an improvement in the product to margin conversion ratio  in the generation of new products from innovative initiatives. However, they indicated that it has been difficult to quantify the impact of innovation on the margin ratios; after incorporation of blockchain to assist in steps of innovations, the margins have improved.
4.5	Effect on Organizational Performance
Section C of the questionnaire covered queries to ascertain how the blockchain technology has influenced performance in the organizations of the participants. The questions encompassed the various measures of performance i.e. financial measures, processes improvement, and customer reviews. In financial measures, there were questions of revenue growth, profitability, shareholder value, and economic value. In process improvement, there were questions of effect on expenses, environmental consciousness, time taken to execute transactions, effect on productivity of the organization. In the customer perspective, the questions used involved the aspects of service levels, repeat business, and satisfaction ratings, customers’ loyalty, and growth of market share.
The technology brought about a transparency that created customer loyalty and attracted new customers at the same time and this promoted revenue growth in these organizations, especially financial institutions. 70 percent (175 respondents) consented to this with the rest agreeing that it either improved the revenue growth or ensured it remained constant as presented in figure 4.6. 

Figure 4.6: Effect of blockchain on revenue growth
There was a consensus that the technology has facilitated an upward trend in the profitability of organizations that have adopted the technology even in its pilot stages. The increased profitability is attributed to the reduction in fraud, immutability of transactions, and the consumer confidence. Overall, the impact of the technology on the economic value of UAE has been satisfactory with 90 percent of the respondents agreeing to this. The remaining 10 percent pointed out that the technology is still on its pilot stages and therefore should be given more execution space before any conclusive evaluation.

Figure 4.7: Comments of the respondents on the economic value of the blockchain technology
Automation of transactions using the blockchain technology has reduced the execution and validation time, as all the subjects involved in a transaction can view its validity and confirm whether it is accurate. For bitcoin, it takes less than five minutes while for transactions involving etherium, the transaction time is less than 20 seconds. Through time efficiency, minimization of error rate and reduction in fraud, the technology has fostered efficient use of the assigned budgetary funds in internal processes of organizations. One respondent indicated that before the adoption of the technology, the administration and processing costs of transactions were as high as 20 percent due to over-reliance on paper transactions; the blockchain-enable platforms allowed easy coordination of documents on a shared distributed ledger, and this made physical paperwork to be unnecessary. Pharmaceutical companies were making huge losses due to the sensitive pharmaceutical shipments never made past the customs due to exceeding the acceptable temperatures, one of the companies imported blockchain-enabled refrigerated containers from a Swiss Tech Firm SkyCell that brought down the temperature deviation rate to 0.1 percent.
With the new era of environmental consciousness prompted by the millennials, organizations are attracting talent and thriving by using green production strategies. The blockchain network supports this initiative with 150 respondents agreeing that it assist in waste tracking and reduction of emission levels. In a bid to manage the natural resources, organizations have adopted a blockchain-based platform to record asset ownership and level of water and air pollution emanating from their structures. This data is integrated into a single secure database that is accessible to any party of interest. The overall effect on firms’ productivity has been an improvement.
Customers are the party that is poised to gain most from the blockchain technology; for those customers already using the technology, the satisfaction ratings from the customers have improved. A respondent gave a scenario from his workplace, an airline company. A customer called to make changes to their flight itinerary;  this was the second time the call was being made, the first time an error was made, which the passenger noticed after receiving an email confirmation. Knowing who was responsible will affect the fees associated with the change.  A record of the initial interaction was critical to making an accurate judgment on who was responsible. The blockchain technology recorded the transaction before and after the change thereby providing an indisputable trace of what happened. Any agent from the company could  draw the information  on their screen to know what transpired without having to listen to the phone conversation. Blockchain provided a safety net by recording truth for both parties without modification or deletion. The recording of transaction saves customers form unnecessary manipulation and improves customer loyalty to the company. Besides, the employees know that everything is on record and ensure that all the protocols are followed. Customer loyalty came not only from improved service but also from the enhanced products through quality control and innovation. This customer loyalty together with new product sales have seen an expansion in the market share of these organizations, especially those in the financial and transport sector.
		


CHAPTER FIVE- DISCUSSION AND CONCLUSION
5.1	Introduction
This chapter concludes the study. A summary of the study presented followed by the discussion and interpretation of the findings. The significance of this research in the immediate context of presented organizations and in government run operations is examined. There is also the limitations to the study and the recommendations for further research. The chapter ends with the conclusion drawn from the findings of the study. The scope of the conclusion is limited to the context and historical characteristics of the blockchain network. Therefore, when applied to other situations, the conclusion may give incorrect assumptions. Still, the conclusion is relevant to the process of blockchain integration into the internal network-based operations of organizations.
5.2	Summary of the Research
The study sought to display the role of blockchain technology in fostering quality management and innovation with the overall results being reflected in organizational performance.  A brief overview of the history of the technology together with the literature available was provided to give an understanding of how the technology works and its potential in the corporate world. This gave insight that the UAE government had many pilot projects regarding the use of the technology in its various sectors, especially transport and oil manufacturing; they used the technology to protect databases and automate transactions. However, it was evident that the full capabilities of this technology had not been realized in these sectors as well as other sectors in the Dubai economy. As a response to the limited use, this study sought to add to the consensus that the technology had more goods for the government in fostering transparency, data security, and automation. The objective that guided the study was to establish the impact of the blockchain technology on quality management and innovation in the various sectors of the economy. 
The study adopted a qualitative approach amidst the use of a closed-ended questionnaire to fit the study design that adopted the cause and effect theory. It was essential how the technology affected these variables of organizations and therefore formulated questions of interest that were simple for the participants to give accurate responses. Qualitative data was collected from 250 employees spanning from the various firms in Dubai with all of them coming from healthcare, transport, education, and finance sectors. The philosophy adopted in the study served to assess how the knowledge of block chain is used (epistemology) while ontology allowed the formulation of models to link the assumptions from the technology to the reality, since the network is a new development with only a decade since its inception.
5.3	Discussion and Interpretation of Findings
Blockchain is an integrative meta-technology with specialized features of decentralizing and distributing single ledgers and immutable data records. It employs a code-based consensus mechanism to time-stamp records and promotes peer-to-peer transmission (Mougayar, 2016; Wang et al., 2016). Motivated by the need to reduce cost, improve data accessibility, collection, analysis, and improve the overall performance of organizations in the 21st century, the technology touted to be the heart of quality management and innovation for organizations (de Meijer, 2015; Guo & Liang, 2016; Zhao et al., 2016). With its introduction, it is plausible to protect data, keep records, and verify assets in a decentralized manner with fewer loci of control and less friction. 
The findings of the study indicated that most of the respondents have tasted organizational life before and after the introduction of the technology with 180 of them being 41 years and above. Their level education highlights their proficiency in the blockchain technology. The technology is in vast use in the financial industry accounting 41 percent of the participants of the study. Quality management has been enhanced through improved transparency, reduction in error rate and efficiency in  quality checks and controls. The immutability has ensured transactions cannot be modified. In matters of innovation, 70 participants pointed out that the technology has simplified the accessibility of data that is imperative for innovative studies and trials. Data analysis has also been enhanced  with another 70 participants accenting to this. The overall effect has been on the performance of firms; there has been an increase in the revenue growth and the profitability of the organizations with 90 percent of the respondents agreeing that it contributed to an improved economic value.
5.3.1	Use of Blockchain Technology
The findings of the study indicate that 180 of the participants were experts in information systems and accented to the use of blockchain technology. This represents 72 percent of the sample and reflects the acceptability of the technology across the firms in UAE. Blockchain has been the vision of the developers who believe that the current systems of databases are flawed. For instance, they view banks acting as third parties in transactions and the pilfering transaction charges are unnecessary. Worse to this is that payment validation and completion could take up to a week in cross-border transactions. Blockchain makes real-time transactions a possibility while eliminating the necessity for third party facilitators thereby minimizing transaction fees.
The use of this technology requires a high level of education, especially in computer science.  The study confirmed those with 236 of the participants having reached masters level in information and digital sciences. The technology adopted complex concepts to develop computationally feasible procedures  that allows digital time-stamping (Haber and Stornetta, 1991). This makes it impossible to back date or forward date a document in the system. The widespread acceptability of the technology owes to its primary virtue of fostering automatic trust among the users amidst the absence of a central controlling force.  Most firms are using it to run 75 percent of its transaction with the reluctance to use it fully coming from the fact that it is a new technology whose feasibility tests are still in the pilot stages. Regardless, it has demonstrated capabilities in reducing risks and improving efficiency at both personal and organizational levels. Efforts have been made to reduce the complexities in the technology and make it simple for use by individuals with limited computational competency (Gupta, 2017).
5.3.2	Effect of Blockchain Technology on Quality Management
Quality management is crucial to every organization and ensure its survive in the industry through customer confidence its products and services. It covers the management, the employees and the customers. Stiff competitions have brought about unethical ways of doing business but blockchain technology has been the savior from insensitive businessmen. 200 of the respondents confirmed that the technology enhanced transparency, and customers developed more confidence in the actions of organizations. The decentralized ledger allows people to transact without fear while the authenticity of the transacting partners can be verified without any bureaucratic obstacles (Gebert, 2017). The technology has eliminated information asymmetry and provided everyone with the appropriate information access before making a transaction and this fosters quality management in the various industries.
Accounting error rate has reduced, as transaction entries in the network blocks have to conform to the alignment of the previous documented ledgers. Therefore, any bizarre transaction will be rejected and prompt a relook. The participants agreed that by reducing the errors, the technology improve the integrity of quality management by ensuring transactions could not only align to the preset standards (Xue et al., 2017). The quality check time is also reduced through fast tracking detection of counterfeits and products that fail to meet standards. The technology utilizes an automated information-gathering model that facilitates automatic detection of frauds and counterfeits.
5.3.3	Effect of Blockchain Technology on Innovation
Blockchain is an innovation, whose feasible functioning began only a decade ago, but its potential in fostering further innovation has been limitless, it has simplified data assemblage, collection, and analysis thereby making the fundamentals of innovation more efficient and effective. Participants from the healthcare sector indicated that it has made clinical data accessible and searchable. Selection of candidates for clinical trials has never been more simplified. Through the technology-based information programming, clinicians view medical information from a vast array of sources in a single platform and gets preliminary insight on who to target for a clinical study. This makes pharmacological innovation easier. Candidates’ data can be tracked and analyzed in real time and help establish who is performing how during the study. 
The technology is also fostering innovation in the financial sector. Smart contracts are the results of blockchain; they are self-executable codes that run when certain conditions written on them are completed. These contracts are an innovation that increase the speed of financial transactions and simplify complex processes. They ensure transfer of accurate information as transaction will be completed only if the conditions written on the code are met. The conditions are visible to all the parties involved thereby reducing the chance of errors at the time of execution. The innovations bring new products and services into the market and add to the revenue growth of firms (Pratap, 2018). Blockchain has been the facilitator of these innovations with an increased probability in innovation success evident through the enhanced ratio on innovation spending to new product sales ratio.
5.3.4	Overall Effect on Performance
Organizational performance has been the hallmark of blockchain impact on firms. The transparency and reduction in frauds have led to customer loyalty as well as attracted new customers to the organizations, more so the financial institutions whose customer reviews depend on the transparency and immutability of transactions. 175 respondents agreed that the technology has promoted revenue growth as well as an improvement in their profitability. With transactions being automated, organizations have been able to save on time as well as minimize error rate in production and service provision. Yee et al (2009) agreed that this improvement in the operations of firms lead to better performance through value creation and  capability in problem-solving. Employees are motivated through the automated systems while the relationship with suppliers becomes stronger due to the transparency involved.
The participants reported that processes performance after the introduction of the technology with those in the financial industry indicating  transaction completion time of less than one minute as opposed to the way it used to be before automation through the use of blockchain enabled platforms. Transactions would take at least five business days for completion and settlement and thereby the technology brought quality and efficiency. Quality of the transactions were maintained through the innovation of the smart contracts that ensured a transaction would be complete only after the conditions defined by the contract codes are met. This relieved the bureaucracy of paperwork and time wastage in waiting for transactions to mature. The saved time is crucial for production companies with processes relying on time allocation. The extra time is allocated to the production processes or service provision. The blockchain also affect organizational performance through innovation. A report by one of the respondents indicated an innovation of blockchain-enabled refrigerators to deal with the issue of pharmaceuticals going bad before export. Bowen et al (2010) indicated that the most essential conditions for improving performance and increasing the value of a firm are both technical and organizational innovations. Organizations improve performance not only by devising means that improve internal operations and quality management, but also by developing blockchain-based database platforms to record pollutions and waste reuse and disposal mechanisms by firms. Through this innovation, they comply to environmental regulations on pollution tracking and attract talent from the new generation that is environmentally conscious. 
5.6	Recommendations for further Research
The findings in this study highlight the benefits of integrating blockchain technology into the networks of both public and private organizations. The consensus is that the technology promotes transparency, reduction in frauds, easy accessibility of data for innovation, as well as elevating organizational performance. This qualitative study sets ground for empirical studies on the technology. The study focused on the benefits that the technology brings with it; now there is a gap on its challenges and how they can be handled. Quality management and innovation has been assessed by using the reports from the participants, a more valid study that collects data from the various departments of these organizations will provide more feasible results on the viability of the blockchain technology. Quantitative models and deductive approach would be appropriate while maintaining the same research or an enhanced research designed.
5.7	Conclusion
Quality is enhanced through promotion of transparency and immutability. Errors in transactions are minimized. Products can be tracked from the early production processes to the later stages through the use blockchain-based platforms; the same with waste disposal. The time used in completing transactions are minimized from five working days to a few minutes. Innovation of blockchain-based smart contracts promotes the authenticity and verification of transactions. All these enhance productivity through time and cost efficiency as well as generation of new products. Therefore, it is evident that the blockchain technology improves quality management and innovation with the overall output being seen in the performance of firms that incorporate this technology.


Appendices
Appendix A: Recruitment Email	
The following email was sent to each prospective participant based on his or her status as employed in government corporations ranging from supply chain, healthcare, education, financial and transport sectors:
Request to participate on the qualitative study on the impact of blockchain
Subject: Technology on the Various Industries in Dubai
Email Text:
Dear <Name of the prospective participant>,
As a subject matter expert on blockchain networks, you are invited to participate in the study pertaining to this technology. The purpose of the study is to establish the impact of the block chain technology in the various sectors of the economy and your workplace organization falls under the jurisdiction of our interest.
Please feel free to get the details of your participation in the consent form attached to this email. If you consent to this request, kindly respond to us so that we may send you the link to the questionnaire, which you will answer remotely at your comfort and convenience.
Your name and the name of your organization among other facts that might redirect to you will not appear when preparing the study for publishing. The findings will be recapitulated and presented in synthesized form.
Summary:
Name and contact information of the interviewer: self-administered questionnaires
Where the research will be conducted: Web-based questionnaires
Purpose of research: To investigate the impact of blockchain technology on the various sectors of the economy
The criteria that will be used to establish eligibility: Financial industry, healthcare industry, transport industry, supply chain industry, education institutions, senior blockchain technology subject matter experts, blockchain technology executives, and blockchain technology researchers.
A brief list of participation benefits: There are no direct individual benefits.
Overall, the study will contribute the following to the existing body of knowledge:
· Contribution to practitioners: How government institutions can introduce blockchain technology opportunities to promote efficiency of product and service provision to the citizens.
· Contribution to the literature: A synthesis of the extant blockchain literature related to its application in distinct sectors of the economy, coupled with empirical accounts of institutions’ perception of the prospects of blockchain technology.
· [bookmark: page140]Contribution to the theory: A theoretical interpretation of blockchain technology as a disruptive technology in the decentralization of data storage in institutions that have adopted the digital innovations.
The number of participants to be enrolled: 250 participants.
Time or other commitment required: 30-minutes interview conducted in a single session.
Compensation, if any: You will not obtain compensation for contributing to this research.
Thank you and Best Regards,
Name: The researcher


Appendix B: Informed Consent Form
The following form was sent to the participants followed by discussions about it before they could agree to answer the questionnaires.
Informed Consent
Title: The impact of blockchain technology on quality management and innovation
I. Purpose:
You are cordially invited to participate in a research study whose purpose is to establish the impact of blockchain technology on operations of institutions with a focus on quality management and innovation. You are eligible as a participant because of your expertise in information systems and blockchain networks. Two hundred and fifty participants will be involved in the study with each of them individually filling the web-based questionnaire, which will take a maximum of 30 minutes at a time of their convenience.
II. Procedures:
If you consent to be a participant of the study, I would expect you to contact me through the email used to reach out to you and arrange when you can answer the questions and send them back to me. The survey will be self-administered with no physical contact with the research body.
III. Risks:
During and after the study, you will not be subjected to any more risk than you would in your daily life when you are not part of the participants.
IV. Benefits:
Your participation in this study may not confer any monetary or material benefits to you or to your organization.  We seek to assist the society by contributing to the extant body of knowledge as follows:
Participation in this study may not benefit you personally. Overall, we hope that the society will benefit from the contributions of this study to the existing body of knowledge as follows:
a) [bookmark: page142]Contribution to practitioners: How government institutions can introduce blockchain technology opportunities to promote efficiency of product and service provision to the citizens.
b) Contribution to the literature: A synthesis of the extant blockchain literature related to its application in distinct sectors of the economy, coupled with empirical accounts of institutions’ perception of the prospects of blockchain technology.
c) Contribution to the theory: A theoretical interpretation of blockchain technology as a disruptive technology in the decentralization of data storage in institutions that have adopted the digital innovations.
V. Voluntary Participation and Withdrawal:	
While we have flagged the possible candidates, based on their blockchain technology expertise, to participate in the study, the participation is voluntary; you do not have to be part of the study. If you initially decide to participate then later change your mind, there will be no implications to you and you have the right to drop out at any time. You may skip questions that do not apply to you or to your organization.
VI. Confidentiality:
The executioners of the study will keep your responses private and confidential to the extent acceptable by the law. Only the researcher will have access to your information while the coded responses will be shared to the supervisor of the research to ensure they are valid and used according to the objectives of the study. The researcher will identify you with your initials rather than your full names on the records, and your responses will be stored in password-protected software with only the research having the password. They will be stored for no more than a month after which they will be destroyed subject to the completion of the study. Your name and other information that might direct to you or to your institution will not appear anywhere in the final publication of the study.
VII. Copy of Consent Form to Participant:
It is imperative to save a copy of this consent form for your records. If you are willing to participate in this research in the absence of any personal benefits, please go on and answer the questionnaire.
[bookmark: page143]

Appendix C: Questionnaire	
Section A: Blockchain Technology Usage
1. What is your age range?
a) 25- 30
b) 31-35
c) 36-40
d) 41- Above
2. What is your highest education qualification?
a) College level
b) University level 
c) Masters level
d) PHD level
3. Which sector does your institution operates in?
a) Finance
b) Transport
c) Education
d) Healthcare 
4. What is the percentage of the processes in your organization that have incorporated the blockchain technology?
a) 25 percent
b) 50 percent
c) 75 percent
d) 100 percent
5. What is the role assigned to the blockchain network in your organization?
a) Funds transactions
b) Legitimate documentation
c) Research
Section B: Effect on Quality Managements
Running head: BLOCKCHAIN ON QUALITY MANAGEMENT AND INNOVATION	1
EFFECTS OF BLOCKCHAIN ON QUALITY AND INNOVATION	8
6. 
7. Do you think that the blockchain technology has enhanced transparency in your organization?
a) Yes
b) No
c) Not sure
8. Has there been a reduction in the error rate of the internal processes after the introduction of the technology?
a) Massive reduction
b) Average reduction
c) Little reduction 
d) Insignificant 
9. What is the duration of the quality check time in your organization before and after introduction of blockchain technology?
	Before technology
a) Less than two hours
b) 2-3 hours
c) 4-5 hours
d) More than five hours
	After technology
a) Less than two hours
b) 2-3 hours
c) 4-5 hours
d) More than five hours
10. Was the technology able to reduce expenses and improve process efficiency in your organization?
a) Yes
b) No
c) Not sure
Section C: Effect on Innovation
11. Has the technology enhanced data accessibility during research in the organization?
a) Yes
b) No
c) Not sure
12. What is overall effect on time efficiency in innovation research after introduction of the technology?
a) Significant
b) Average
c) Nonsignificant 
13. How does the technology affect data collection and analysis during innovational studies in the institution?
a) Improvement
b) Relatively unchanged
c) dilapidation
14. Is the ratio of the spending on innovation to new-product sales better after the integration of the blockchain network?
a) Improved ratio
b) Ratio unchanged
c) Worsened ratio
15. Did the organization improve in its product to margin conversion ratio after incorporating the blockchain network in its operation?
a) Improved ratio
b) Ratio unchanged
c) Worsened ratio
Section D: Effect on Organizational Performance	
	Financial Measures
16. Has there been a consistent growth in the organization’s revenue since the inception of the network into the transactional processes of the institution?
a) Revenue growth has improved
b) Revenue growth has been constant 
c) Revenue growth has shrunk
17. What has been the trend in the profitability of the organization after adoption of the technology?	
a) Upward trend
b) Horizontal trend
c) Downward trend
18. Choose an adjective that define the overall impact of the technology pertaining to its economic value
a) Exceptionally excellent
b) Satisfactory
c) Average
d) Negative
	Process Improvement
19. Has the average duration of time taken to execute and validate transactions in the organization reduced or increased?
a) Decrease
b) Unchanged
c) Increase
20. What is the technology’s impact on processes costing?
a) Cost saving
b) Cost unchanged
c) Cost addition
21. Has the technology fostered environmental consciousness for example by reducing emission levels, recycling of material, or by-product use?
a) Yes
b) No 
22. What is the overall effect of the technology on your firm’s productivity?
a) Improved productivity
b) Productivity unchanged
c) Productivity drop
	Customer Satisfaction
23. What is the trend in the satisfaction ratings from the customer?
a) Positive ratings
b) Negative ratings
24. Do you think that customer loyalty has been enhanced after the introduction of blockchain networks?
a) Yes
b) No
25. How has the organization’s market share behaved since the inception of the blockchain into the systems?
a) Market share expansion 
b) Market share shrink
c) Market share unchanged
26. Any more insights about the technology usage in your organization?
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