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Abstract 

Since the advent of blockchain via Bitcoin, progress and study has continued to expand 

its implementation to non-financial use cases. Health industry expects to have a profound 

impact from the implementation of blockchain technology. Despite key developments in 

medical informatics and operations, there has been little advancement to date on resolving 

process-related challenges in the supply chain. Specifically, primary supply chain processes 

for hospitals include drug shortage tracking, product expiration, counterfeiting and drug recalls. 

Successful implementation and execution of these operations in a trusted, reliable, globally 

accessible and traceable fashion is intimidating because of the complex nature of the value 

chain, which is susceptible to systematic defects and superfluous efforts that may negatively 

impact patient safety and health outcomes. This paper focuses on a literature analysis and 

expert interviews for determine the current structure of Indian healthcare supply chain, key 

challenges faced by the organised hospital chains and discusses the opportunities for 

application of blockchain technology. The approach is to challenge the traditional view and to 

recognize blockchain solutions that will enhance the supply chain capabilities with the 

healthcare businesses. The study reviews major challenges in the supply chain of hospitals in 

India and identifies opportunities where blockchain technology can play a major role in 

transforming and improving now, and in the coming years. 
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APPLICATION OF BLOCKCHAIN TECHNOLOGY TO ORGANISED HOSPITALS IN 

INDIA: A REVIEW OF OPPORTUNITIES IN SUPPLY CHAIN 

 

Chapter One: Introduction 

Background of The Research 

Indian Healthcare Industry has been reported as one of the top income generating 

sectors in the country where the delivery system comprises of both Public and Private hospitals 

(India Brand Equity Foundation, 2019).The hospital industry alone accounted for a revenue of 

Rs 4 lakh crore (US$ 61.79 billion) in FY17 which is expected to grow up to Rs 8,60,000 crore 

(US$ 132.84 billion) by FY22 (India Brand Equity Foundation, 2019).The aggressively 

competitive private sector approximately accounts for 74% of nation’s total expenditure on 

healthcare (India Brand Equity Foundation, 2019). These private hospitals, are seen as highly 

profitable with the growing needs of over 1.3 billion people (Raju, 2019).  

The healthcare industry in India continued to remain inordinately fragmented (approx. 

94 percent scattered) up till the recent times (Nikhat & P.N, 2015). However, the delivery 

system i.e. hospitals are now at the cusp of employing ingenious ways to deliver state of the 

art medical facilities to its customers. There has been an unparallel use of IS/IT (Information 

System/Information Technology) for increasing efficiency and cost-optimization (Somvanshi, 

Kiran Kabtta ;, 2019). In this frame of reference, the Supply Chain Management of the hospitals 

hold a significant role as it presents high prospects to increase the efficiency, reduce cost and 

enable effective delivery of healthcare services (Nikhat & P.N, 2015). 

The purpose of this paper is to review if, the real-world supply chain problems faced 

by the Organised Hospital chains of India can be addressed by the application of blockchain 

technology and thus increase the efficiency and achieve cost optimization. 

Blockchain is an evolving technology that can enable enterprises spanning across various 

sectors reinvent the structure for generation and sharing of knowledge. It promises the potential 

to improve the core areas of healthcare by improving connectivity and process optimization, 

while ensuring data protection and privacy. Healthcare organisations across the globe have 
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commenced to enjoy the benefits from adoption of blockchain technology in context of 

numerous applications ranging from managing the patient health data, sharing medical 

information and management of medical supply chain. 

The supply chain of hospitals, although alike other industries, stays highly complex due 

to the number of stakeholders involved in it. The efficiency and smooth functioning of the 

supply chain is dependent on a variety of factors ranging from the smooth exchange of 

information between the stakeholders involved, adherence to regulations, to the safe movement 

of the products. The efficiency of a hospital’s supply chain not only impacts the cost but also 

determines the clinical or health outcomes of the final consumer i.e. the patients. While a 

variety of innovative and enterprising technologies are being employed to ensure the 

availability of state-of-the-art health facilities to the patients, it is imperative to adopt novel 

technologies that can ensure a tamper proof and efficient supply chain for hospitals. 

As significant changes commence with gradual steps, this paper begins by analysing 

the current state of hospital’s supply chain in India. This then presents the idea of blockchain 

technology and how it can be utilized to develop an efficient and transparent supply chain. It 

also discusses the prevailing obstacles in the current supply chain of hospitals in India and what 

features of blockchain can address them. 

Research Aim and Objectives 

Aim  

This research is aimed at identifying the real-world supply chain challenges faced by 

the organised hospital chains in India and present an outline of the opportunities identified with 

the application of blockchain based platform with focal points as medical supply and clinical 

equipment. 

Objectives 

• To determine the current structure of the hospital supply chain  

• To determine the various activities involved in the management of supply chain and need 

of technological integration 



11 

 

• To identify the key supply chain challenges faced by the organised hospitals in India where 

blockchain technology could have a sizeable impact. 

Roadmap for The Dissertation 

This research has been divided into the following 6 chapters: 

Chapter 1: Introduction 

It is the first section of the dissertation that offers crucial information into the context 

of the study to help the readers comprehend the subject matter and context facts. Research 

background has been discussed in order to understand the intent of the study. The study’s aim 

and objective are clearly delineated. Research scope and limitations have also been listed in 

order to find out the significance of the study for reference. 

Chapter 2: Literature Review 

This chapter reviews a range of preceding literatures, articles, research work, 

conference proceeding and credible papers, establishing key fundamental understanding of the 

blockchain technology, the hospital’s supply chain, its challenges and the potential benefits 

from application of blockchain technology to the Indian hospital’s supply chain. 

Chapter 3: Research Methodology 

This chapter discusses the research methodology, theory and strategy adopted to assess 

the potential of blockchain technology to address the challenges of the hospital’s supply chain 

and increase efficiency. In this chapter the technique employed for gathering and analysing 

data has been addressed to counter the research hypotheses and attain the research goal. 

Chapter 4: Data Findings and Analysis 

One of the important chapters of this report is the fourth chapter, as it discusses results 

from the research, obtained using primary data sources. This chapter summarises and interprets 

results, analyses the potential of blockchain technology to address the challenges of the India 

hospital’s supply chain. 
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Chapter 5: Discussion 

Post the completion of chapter four, chapter five discusses and relates the observations 

with the literature formulated in the study and the established objective to corroborate if the 

study has successfully accomplished the research goal or not. 

Chapter 6: Conclusion and Recommendations 

This chapter concludes the report, based on the observations and discussions, outlining 

the key findings that indicate the potential of the blockchain technology to address the 

challenges of the Indian hospital’s supply chain and increase efficiency. Valuable proposals 

have been made in this chapter to strike the right balance between the various stakeholders, 

adoption of blockchain technology and for increasing the efficiency of the hospital’s supply 

chain activities. 

Research Scope and Contribution 

Since the study seeks to evaluate the potential of the blockchain technology towards 

addressing the supply chain challenges of Indian hospitals and its capacity to increase the 

efficiency of the system, research findings and results can immensely help the organised 

hospital chains in considering and commencing their transformation journey into blockchain. 

Bearing in mind the importance of supply chain towards the overall efficiency and cost 

optimisation for the hospitals in their entirety, this study contributes considerably towards 

enhancing knowledge and understanding of blockchain’s prospective benefits that can provide 

the hospitals with enough confidence to further utilize this technology for maintenance and 

sharing of other medical information in the future. 

Research Limitations 

This study is a qualitative research in which the collection of primary data is achieved 

via a semi-structured interview of only 13 respondents. Because of the very small sample size, 

the study results or observations might not be applicable in understanding the wider areas of 

hospital supply chain where blockchain can have a sizeable opportunity of application. That 

remains to be an important research limitation. In addition, the development of theoretical 
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foundation in the study remains a challenge due to fewer number of literature and reports 

available regarding the hospital supply chain in India. 
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Chapter Two: Literature Review 

Introduction 

In this chapter a theoretical perspective to blockchain and its implementation to the 

Hospital Supply Chain in India has been demonstrated. Potential benefits of application of 

blockchain technology to the hospital supply chain has been explained to understand how it 

can contribute towards increased efficiency of the supply chain while ensuring cost-

optimization. Current state of the hospital supply chain in India and various stakeholders 

involved in the movement of medical supplies have been discussed. This chapter also discusses 

the key challenges faced by the hospitals in the current structure of supply chain and their 

importance to the medical outcomes for the patients. Focussing intensively, a review of existing 

literature, research papers and key reports has been done to discuss the impact of application 

of blockchain technology to Hospital Supply Chain Management in the Indian Healthcare 

Industry. 

Understanding Indian Hospital Supply Chain 

A supply chain in hospital can be defined as process by which resources such as 

medicines, medical equipment etc are procured by incorporating effective coordination 

between the producers, the purchasers and the providers, thus obtaining a Total Quality 

Management (TQM) of the services provided (Parray & Kadri , 2007). The purpose of the 

hospital supply chain is to ascertain the availability of medical resources at the right time, 

quantity and at a reasonable cost, enabling the doctors to provide the best patient treatment and 

care (Parray & Kadri , 2007). An efficient supply chain can not only ensure cost efficiency but 

also improve the clinical outcomes thus providing high value to the patients. Value here can be 

measured as the realization of health outcomes in proportion to the money spent (Singh, et al., 

2017).  

With the unprecedented growth in the healthcare services and fierce competition 

amongst the private hospital chains in Indian there is an urgent need for increased efficiency 

and cost optimization while maintaining the quality of medical services being offered 

(Somvanshi, Kiran Kabtta ;, 2019). Various studies have shown that the supply chain of 

hospitals or healthcare amount for the second largest expenditure (Scalise, 2005). The 



15 

 

shrinking profit margins of supply chain and related operations stand out to be one the major 

challenges being faced by the hospitals (GreenLight Medical, 2020). In this frame of reference, 

reinventing the supply chain management of the hospitals hold a significant role as it presents 

high prospects to increase the efficiency, reduce cost and enable effective delivery of healthcare 

services (Nikhat & P.N, 2015). 

The Indian hospital supply chain until the recent times has remained highly fragmented 

and complex involving various stakeholders. While the hospitals are transforming their 

processes and looking at increased efficiency with reduced cost, much emphasis is being given 

to an efficient supply chain with end-to-end visibility of product flow and information 

exchange between various stakeholders involved (Mathew, et al., 2018). These stakeholders 

can be broadly classified under three major categories namely; Producers, Purchasers, & 

Providers who work in tandem with the insurance companies, government and the regulatory 

agencies (Mathew, et al., 2018). The below figure depicts a typical supply chain flow in the 

Healthcare Industry. 

 

Figure 1: Healthcare supply chain configuration, Sourced: (Mathew, et al., 2018) 

The healthcare supply chain is similar to the supply chain in other industries but still 

remains unique in its complexity. As depicted in the above figure the healthcare supply chain 

consists of several autonomous vendors and agents whose goals and financial outlook varies 

and contradict with the other in most cases. The supply and demand of medical supplies is 

exceptionally complicated and difficult to match. It is difficult to predict the demand of 

medicines and surgical equipment not only because of the alternative treatments available but 
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also due to factors like insurance coverage for the treatment (Uzsoy , 2005). The healthcare 

supply chain is frequently described as highly fragmented and relatively inefficient (Schneller 

and Smeltzer 2006). According to Mathew, et al. (2018), a key concern with the conventional 

supply chain for hospitals is that every phase of the supply chain functions separately, resulting 

in mismatched expectations and competing priorities that prohibit the supply chain from 

functioning as a system. These conflicting objectives, together with other impediments, 

obstruct the development and diffusion of supply chain management practises. A decentralised 

system to track and record the operations of the overall supply chain, thus, has the potential to 

proffer the system effective and which also remains to be a fundamental challenge. 

Current State of The Hospital Supply Chain in India 

The healthcare supply chain of India is very complicated and also poses questions about 

drug quality and health in some sections, which has many implications. The overwhelming 

range of players at each point and absence of network-wide integration affects the transparency 

and traceability of medical products as they pass through the supply chain. 

 

Figure 2: The Complex Supply Chain of Pharmaceutical Products in India, Source: A.T 

Kearney analysis 

Causes for network-wide complexity: A variety of elements cause network-wide 

complexity. Significant volume of vendors with different requirements, lack of coherent 

categorization, absence of proximity to the producer and varying degree of standards for quality 

are clear obstacles that add to the complexity of the hospital supply chain network (Malhotra, 

et al., 2016). Many third-party cold chain logistics suppliers lack sufficient resources and 
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temperature monitoring systems to meet today’s requirements for drug transportation and 

storage. Pharmaceutical firms often lose visibility across the supply network beyond the 

supplier which renders the distribution system complex and unequipped. 

According to Malhotra, et al. (2016), India is facing numerous gaps in its distribution 

network, including transportation, storage and electricity supply. Drugs have widely different 

storage needs to retain their effectiveness throughout their lifespan. Although transporting 

speciality vaccines and clinical products need constant surveillance at all levels of the supply 

chain, enterprises are unable to verify if the product is maintained under the necessary 

conditions during its transport and storage with the existing infrastructure. The enterprises lack 

transparency and oversight of the products over and above the clearing and forwarding agencies 

or vendors due to the complex infrastructure and the inadequate levels of integration between 

the supply chain partners. 

Use of technology across the supply chain: Sharing information is crucial to reducing 

complexities and inefficiencies (Melichovich, et al., n.d.). By far technology continues to 

remain the most significant facets of attention for the healthcare industry. Increased 

transparency is one of the key outcomes which can contribute to better decision-making. 

Technological innovations can be used to incorporate functions of the supply chain 

infrastructure, enhance product transparency and traceability across the supply chain and 

integrate processes to increase efficiency and robustness of the network (Malhotra, et al., 2016). 

A study by A.T Kearney, reveals a significant gap in the supply chain technology 

advancement between a typical medium-sized Indian pharmaceutical company and a global 

organisation. Indian healthcare industry remains sluggish in adopting new technologies. 
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Figure 3: The State of Supply Chain Technology Adoption in India's Pharmaceutical 

Industry, Source: A.T. Kearney analysis 

The Major Challenges of The Indian Hospital Supply Chain 

As observed the supply chain related to the distribution and procurement of medical 

supplies in a hospital is critical as it impacts the quality of medical services or care provided to 

the patient. It has also been reported that the medical supply chain in hospitals amount to one 

fourth of the total operational cost (Roark, 2005). Therefore, efficient management of the 

supply chain is vital for quality services and cost effectiveness. The sundry challenges plaguing 

the hospital supply chain are: 

1. Demand forecasting: One of the biggest challenges faced by the hospital supply chain 

is forecasting the precise demand for specific medicines and surgical equipment. Major 

reason for this is lack of system for capturing the consumption data. The absence of a 

unified product classification system, standard nomenclature for medicines and the 

preferences of the doctors further add to the ambiguity (Mathew, et al., 2018). 

 

2. Product recalls: The purpose of a product recall notification is to return the deficient 

products or consignments back to the manufacturer or scrap them as they pose a threat 

to patient safety (Jayaraman, et al., 2018).  This causes a huge interruption in the entire 

supply chain. In the absence of unified product identifiers being used, it becomes 

difficult to track and trace the products or consignments through the supply chain 

(Jayaraman, et al., 2019). 



19 

 

3. Drug supply shortage: Due to the incalculable demand that is part and parcel of the 

healthcare sector, shortage of medicines seems inevitable. This can cause disruptions 

in the supply chain. This requires the providers to either purchase expensive alternatives 

or to maintain a robust backup of items that can be at risk of supply shortage. This leads 

to added cost for stock management. 

4. Drug counterfeits: A study at Fraser Institute reported that global pharmaceutical sales 

reached USD 1.1 Trillion in 2015 and as reported by OECD the counterfeit drugs 

accounted for 2.5% of the global trade in pharmaceutical drugs (Kristina M.L. Acri, 

2018). In the healthcare supply chain, pharma companies (the producers) not only have 

to ensure that the products are being manufactured as per the approved standards, they 

also have to combat drug counterfeiting. Counterfeit drugs at their best are inefficient 

and at their worst impact patient safety, in other words deadly (Zaman, 2018).  

 

5. Lack of supply chain education: Due to limited awareness of the concepts of supply 

chain management particularly at hospitals there is inefficiency in managing the supply 

of drugs. In view of this a range of measures have been implemented in the recent years 

to reduce the expenses of the supply chain. Approaches like Just-in-time (JIT) 

(Kowalski 1986) and Stockless Inventory systems (Wilson, 1992) were introduced. 

Both these strategies help hospitals reduce the cost of keeping inventories 

(Lynch,1991).Nevertheless, there is a need for enhanced information technology and 

communication system to facilitate this (Mathew, et al., 2018). 

 

Concept of Blockchain Technology 

Blockchain technology, first surfaced as the foundation for Bitcoin crypto-currency 

system (PWC, n.d.). It was proffered in 2008 and actualized in 2009. Blockchain can be 

described as a public ledger where all transactions are stored in chain of blocks which grows 

each time a new block is added to it (Patil & Puranik, 2019). Each block contains a unique 

identifier, a hash, with all transactions timestamped which connects each block in a 

chronological order in form of a chain. Modification or alteration of any block is practically 

impossible without modifying the entire chain which makes the data on the blockchain network 

immutable (Yoon, 2019). The second generation of blockchain technology introduced the 
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concept of smart properties (digital assets) and smart contracts (software programmes that 

cryptographs or cipher the rules on the usability of smart properties) (Agbo, et al., 2019). Since 

the Internet, blockchain has been proclaimed as the most important invention. Post Bitcoin 

there has been numerous improvements with use cases being developed (PWC, n.d.). 

Blockchain curtails the susceptibility and increases the clarity in all fields of business 

as digital data is stored and does not have a point where it is consolidated or carried out by 

intermediaries (Sharma, 2019). The data stored in a blockchain is public, with a copy for each 

participant. Thus, a distributed system which is not regulated by a single participant. 

 

Figure 4: Blockchain Architecture 

Technology Fundamentals of Blockchain 

A blockchain comprises of two different components, as follows: 

1. Transaction: A transaction is an activity initiated by the participant in a Blockchain 

(Patil & Puranik, 2019). 

 

2. Block: A block represents set of transactions that records data and related information 

such as appropriate sequence, time when the record was created etc. The blockchain 

can be either Public or Private depending on the extent of its usage (Patil & Puranik, 

2019). 

Types of Blockchain 

This section discusses the various types of blockchains from a business utilization 

viewpoint: 

1. Private Blockchain: As the name suggests, a private blockchain is available only to a 

group of individuals or corporations or consortium who have agreed to share the ledger 

between themselves. 
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Example: HydraChain & Quorum (Bashir, 2018). 

2. Public Blockchain: A public blockchain is not a proprietary of any particular individual 

or consortium and can be accessed by the public. Everyone and anyone can participate 

as a node in the process of consensus (read, write or audit) and maintain a copy of this 

database on their local networks (Bashir, 2018). 

Example: Bitcoin. 

3. Hybrid or Semiprivate Blockchain: This type of blockchain by concept is part private 

and part public. The private part remains internal and is controlled by a consortium, 

while the public part is open to everyone to partake (Bashir, 2018). 

Salient Features of Blockchain Technology 

In this section we will cover the key selling points of blockchain technology that makes it 

lucrative for the businesses today: 

1. Immutable: The data stored in a blockchain is unforgeable making every record a 

permanent record of transaction (Sultan, et al., 2018). That creates trust in transaction 

recording and tracking. 

2. Decentralized: A blockchain is a decentralized network of data. It is an open ledger of 

the transactions recorded, as it can be accessed by everyone in the network. This feature 

removes the need of a central place or intermediary to maintain the record. Every link 

on the blockchain framework has the same version of the database (Sultan, et al., 2018). 

 

Figure 5: Difference between a Centralised and a Decentralised Network 

3. Consensus Driven: A consensus model is used in blockchain to verify every block. It is 

an innovative and collaborative way for all the members in the network to arrive at an 
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agreement. Each transaction on a blockchain is recorded upon a unanimous 

authorization by all parties in the network (Sultan, et al., 2018). However, it undergoes 

modifications to match specific circumstances. This entire system operates without the 

use of a central authority or a specific trust-provider. 

4. Transparent: (complete history of transactions) As an open file, the blockchain can be 

accessed by any party on the network and transactions can be audited. This creates 

etymology in which assets can be monitored and tracked through their existence 

(Sultan, et al., 2018). 

5. High Availability: The framework is widely accessible because it is built on thousands 

of nodes in a peer-to-peer framework, and the data is mirrored and maintained on every 

node. Even if one node leaves or is unavailable, the entire system continues to function, 

making it extremely accessible. The effect of such redundancy is high availability 

(Bashir, 2018). 

6. Highly Secure: All transactions are cryptographically encrypted on a blockchain and 

thus have system credibility (Bashir, 2018). 

7. Cost Savings: Since the blockchain model does not require a trusted third party or 

intermediary, this can dramatically reduce overhead expenses incurred in the form of 

fees charged by such parties (Bashir, 2018). 

 

Figure 6:Characteristics of blockchain technology Source: Seebacher & Schüritz, (2017) 

Blockchain Uses Case in Various Industries 

In this section a list of intriguing use cases of blockchain technology have been 

discussed. These innovations are based on the horizontal innovation theory. As opposed to 

vertical innovation that is limited to the particular filed, horizontal innovation can be adopted 
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by multiple industries and fields.  An example of horizontal innovation would be the use of 

Internet or Cloud Computing.  

 

Figure 7:Difference between Vertical and Horizontal Innovation 

Listed below are the blockchain use cases in different industries –  

Use Case in Charity:  

Giveth is a platform built on Ethereum, the second generation of blockchain that 

supports smart properties and smart contracts. It aims at allowing transparency and liability 

(Mitra, 2019). 

GiveTrack is another use case for charity which aims at providing clarity to the donors 

on the real-time results of the projects. Adopting this will increase the efficiency in which the 

charitable donations are being utilised. 

Use Case in Finance: 

IBM World Wire aims at connecting banks across globes without any intermediaries 

for processing transactions (IBM, n.d.). In absence of intermediaries the transactions will be 

faster and have minimum fees. Due to the transparency of the blockchain platform it makes 

auditing and tracking system robust. 

Use Case in Logistics & Supply Chain: 

IBM – Walmart food chain is built on the Hyperledger fabric (IBM, 2019). Two test 

runs were done by Walmart, one with Chinese pork and one with Mexican mangoes. Walmart 

at present is using the IBM blockchain - Food Trust, which ensures at par food supply from the 
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suppliers, inhibits corruption in the food supply chain and the quality of the food assured due 

to the transparency in the system (Hyperledger, n.d.). 

 

Figure 8: Walmart's Journey of Using IBM Food Trust Blockchain 

Use Case in Healthcare: 

Interoperability of data and availability of patient’s medical records are the major 

challenges in the healthcare industry. Patient’s medical record saved on the blockchain offers 

medical practitioners ease of access and thus enable them to provide better medical care 

(Sharma, 2019). For features like interoperability and security, blockchain KSI has been 

adopted by Estonia to deploy in the production system back in 2012 including Healthcare 

Registry (PWC, 2017). By 2015, Estonia was already forwarding medical certificates 

electronically to its Road Administration Agency, facilitating renewals of driving licence 

(PWC, 2017). 

Blockchain In Healthcare: Concept 

Blockchain is a distributed ledger system, with the ability to disrupt several industries, 

as demonstrated in the previous sections. Nonetheless, with $1.4 billion raised in blockchain 

based start-ups in 2016 and the momentum cycle exhibits little indication of halting with the 

projected to increase even more in 2017 (Bell, et al., 2018). Healthcare is particularly suitable 

for transformation because it has a range of problems in the field that blockchain can address 

through its immutability, transparency and the potential to exchange information across entities 

in a secured manner (Bell, et al., 2018). 

Healthcare data management which includes data storage, access management and 

exchange is an essential aspect of the healthcare industry. Effective management of healthcare 

data enhances clinical outcomes by permitting for holistic patient experiences, tailored 
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therapies and better communication. It is also important for cost-efficiency and effectively 

managing the healthcare industry. According to Katuwal, et al. (2018), blockchain can allow 

healthcare data to be shared effectively while guaranteeing data security and safeguarding 

patient privacy. Alongside other technologies, safe, reliable, cost effective and integrated 

hospital information system can be designed with the proper use of blockchain technology. 

Additionally, the adoption of blockchain technology can extend the momentum of a patient-

centred healthcare framework where patients regulate their health records. 

There are several other facets of the healthcare industry that can be improved with the 

application of blockchain technology. For instance, tracking the medical devices, drug trials, 

prescription monitoring and insurance coverage. It enables the hospitals to track and trace their 

resources within the blockchain network, though its entire lifecycle. It also works as a true 

repository for information that can be later analysed for improved clinical outcomes and to 

enhance productivity savings. The figure below lists the challenges faced by the modern 

healthcare industry that can be addressed by the blockchain technology (Bell, et al., 2018). 

Figure 9:Current issues within the modern healthcare industry, Source: Blockchain in 

Healthcare Today 

The two basic blockchain assurances are trust and traceability, which is acquired from 

the box that addresses the questions of universal trust on all levels of public, federated and 

enterprises (Katuwal, et al., 2018). These characteristics are not always enough to provide a 

total solution, which is why we often see blockchain combined with powerful cryptography 

algorithms such as proof of zero-knowledge (Goldreich & Oren , 1994). This coupling 
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guarantees the presence of trust, tracking mechanism, data security and control, which are the 

key elements for critical solutions in many business sectors, including healthcare services and 

distribution network. According to Katuwal, et al. (2018), as the data cannot be altered or 

erased in the blockchain without leaving a trace, this data unchangeability and traceability 

provides a vital condition for every healthcare program. Thus, the advantages from blockchain 

seem inevitable. 

An Approach to Blockchain Implementation in Hospital Supply Chain 

Supply chain management, amongst the many emerging use cases that are being 

discussed for application of blockchain technology, in the healthcare domain is most 

anticipated to gain further traction in the immediate future. 

In the previous sections we have already seen how the mammoth players, like Walmart, 

in different industries have already started testing this technology to make their supply chain 

more efficient. All these initiatives concentrate on the large-scale versions of supply chain like 

global shipping or supply of food etc. 

The application of blockchain to healthcare industry as a whole is dependent on further 

work and knowledge about how compliant the technology is with various privacy laws like 

HIPAA, or EU's General Data Protection Regulation, and the GDPR-like California Consumer 

Privacy Act etc (Miliard, 2018). Yet when working with supply chain programs, such concerns 

are not prominent as patient health information or personal data is not involved in the process. 

This makes supply chain domain a great place for hospitals to begin exploring with application 

of blockchain technology (Miliard, 2018), as pharmaceutical products are an essential part of 

the healthcare and clinical treatment delivery. 

The value of the supply chain cannot be underestimated in the healthcare industry. From 

raw materials and manufacturing to different logistics and warehousing levels, proper control 

and monitoring are necessary to guarantee maximum and expected usage. There needs to be a 

system for end-users and other partners in the value-chain to inspect a drug’s ingredients. 

Further, with lack of a decent monitoring system, the supply chain has enough weak links 

where the medication can be diverted or a falsified medication can be injected into the supply 

chain. To counter this increasing problem, new legislation was implemented to make all drug 
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supply chain stakeholders have a comprehensive and transparent system for monitoring and 

managing the pharmaceutical products that move via them. According to Katuwal, et al. (2018), 

blockchain offers a viable solution to this requirement for monitoring and managing, where the 

information will be stored in a transparent but secure and efficient network that is available to 

transacting entities. 

Blockchain technology can be crucial to creating a reliable knowledge network that can 

be relied upon by both business partners and regulatory agencies in an effort to preserve the 

integrity of the authorized supply chain and impede nefarious players’ activities. The use of 

blockchain technology can provide the movement of drugs and medical equipment enhanced 

security, visibility to stakeholders and render it better organized. The movement of the drug 

can be traced and recorded through each checkpoint using various indicators like RFID or 

barcode scans or imaging technology. Since the drug will be monitored right from production 

till it reaches the patient, the entire chain has the capacity to be streamlined, precise, verified 

and safe (Mone, 2018). 

 

Figure 10:Blockchain Enabled Drug Supply Chain. Source: PWC HRI 

Several approaches have been suggested leveraging blockchain to track pharmaceutical 

supply chain. A project by MediLedger is developing an open medical supply chain network. 

The network is a licensed blockchain for stakeholders active in the medical supply chain. The 

principle conforms to the requirements of track and trace. The MediLedger project started by 

pharmaceutical companies including Pfizer and Genentech, is proposing to track and monitor 
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the prescription drugs across the entire value-chain using integrated systems built on 

blockchain platform (MediLedger, 2017). Another project called MODsense T1 by Modum 

offers a sensor module for tracking the temperature conditions of the pharmaceutical supplies 

through their value chain, assisting to achieve the regulatory standards on Good Distribution 

Practise (GDP) for human use pharmaceutical drugs (MODSense T1, 2018). Using a 

blockchain the sensor data as well as other digital records are stored. 

As in case of patient health information there are compliance laws like HIPAA, the 

supply chain for drugs in particular need to follow regulations such as Drug Supply Chain 

Security Act (DSCSA) (HIMSS, 2018). The table below compares the blockchain elements 

that comply with the DSCSA mandates.  

 

Figure 11:Blockchain compatibility with DSCSA key requirements, Source: HIMSS 

Potential Benefits of Application of Blockchain Technology to Hospital Supply Chain 

This section discusses the potential benefits to Hospital Supply Chain from application of 

blockchain technology: 

1. Increased Transparency: According to the Blockchain Trust Accelerator (2018), 

blockchain technology is well suited for supply chains in part because the technology 

has the prospective to provide an unparalleled level of transparency. As explained in 

the above sections blockchain system substantiates entries or changes to the ledger via 

a cryptographic consensus process as opposed to conventional centralized database, 
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thereby bypassing the need for intermediaries. Thus, enabling parties involved in the 

supply chain to employ an uninterrupted peer-to-peer business (Boschi, et al., 2018). A 

primary benefit of this technology is the ability to verify and validate the products that 

are being traded in the healthcare system. As opposed to the current process being 

followed in the hospital’s supply chain, where the lack of verifiable or auditable data 

makes it convenient for counterfeit products to infiltrate the system as each stakeholder 

is uncertain of how much product and volume is commercially available (Jayaraman, 

et al., 2019). 

2. Increase in Trust Factor Between Stakeholders: The application of blockchain 

technology can also present a potential solution to the trust factor in the supply chain 

(Kshetri, 2018). Although the evolution and application of blockchain as a solution to 

supply chain challenges is at an early stage, it presents favourable circumstances for the 

companies once the technology is refined in future (Nowiński & Kozma, 2017). The 

technology has the capacity to provide solutions for enhancing accord between the 

supply chain partners. 

3. Enhanced Inventory Management: An article published by Ernst & Young (EY) in 

2017 stated how application of blockchain technology to supply chain can enhance the 

inventory management process. It stated that as core logic of the technology it will 

ensure that no inventory would reappear twice in the same place. Once a product is 

moved from production to in-transit, the ledger will be updated for all the parties 

involved within minutes and allow traceability back to the point of origin (Paul Brody 

, 2017). A blockchain-based hospital supply chain can also facilitate the sharing of 

inventories and redistribution of resources across stakeholders while reducing losses 

due to inventory shortages and product expiration (Jayaraman, et al., 2019). 

4. Solution for Fragmented Supply Chain: Blockchain provides solution to the currently 

fragmented hospital supply chain sector. It can improve SCM in several different ways, 

such as purchase settlement, automated buying and planning, audit transparency, 

accurate costing details, enforcement of tariffs and trade policies, better delivery of 

data, product protection, prevention compliance breaches, reduction of counterfeit 

products as well as human errors (Miliard, 2018).  

5. Feasibility to Track and Trace: As the blockchain provides a complete history of the 

product right from its inception to the various stages of movements across the supply 

chain, it becomes easy to monitor and track products through their existence. (Sultan, 
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et al., 2018). The implementation of blockchain technology in the recall process of a 

product will effectively limit the amount of time required to close a recall, delivering 

efficient inventory control as well as cost savings (Jayaraman, et al., 2019). The system 

enables the manufacturing company to locate and alert the individual stakeholders or 

business partners in the event of a product recall, allowing a coordinated recall to avoid 

mass hysteria throughout the supply chain (Jayaraman, et al., 2019).   

 

 

Figure 12:Supply chain challenges and Blockchain capabilities to address them, Source: 

Kehoe et al., (2017) 

Summary 

In this chapter, a review of literature about current state of hospital supply chain in 

India, the key challenges, a comprehensive review on the basics of blockchain technology, the 

major use-cases in various industries with focus on blockchain in healthcare and supply chain 

management and the potential benefits of blockchain implementation has been discussed. A 

review of projects and organisations designing blockchain solutions for pharmaceutical supply 

chain and the coherence of blockchain solutions with the regulatory framework for supply 

chain management has also been reviewed. Although most of the healthcare solutions based on 
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blockchain technology are currently in the context of innovative ideas defined by whitepapers, 

prototypes or even a very limited number of active solutions with restricted user base. 

However, the technology is developing rapidly and a substantial positive effect of blockchain 

in healthcare domain is expected in the future.  

Based on the above literature it can be stated that a public ledger using blockchain 

technology is a ground breaking development to streamline the rather fragmented hospital 

supply chain in India. It has the potential to enhance the supply chain efficiency by automating 

and optimizing the product recall system, expiration monitoring and reduce the drug shortages. 

The technology represents an effective network solution for linking together the diverse actors 

in case of the hospital’s supply chain. 
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Chapter Three: Research Methodology 

Introduction 

Research methodology is a crucial chapter of any dissertation work that substantiates 

the entire research work and gives it ample credence. An effective methodology is a 

combination of various stages of evaluating the potential approaches and taking 

methodological decisions that lead to a credible piece of work (UK Dissertation Writers, 2019). 

The focus in this chapter has been to assimilate the basic principles and knowledge of the 

research methods that have been considered to identify the opportunities for application of 

blockchain technology for increasing the efficiency of the organised hospital’s supply chain in 

India. A clear reasoning is provided with respect to the selection of research philosophy, 

approach, design and methods considered for this study. Also, as the validity of the research 

depends upon the information gathered that facilitates for a true, vital and testable analysis 

(Creswell, 2007), reasoning has been provided for the methods used for sampling, data 

collection and analysis in this section. 

Research Methods  

Research method holds an important place in any research activity as it helps in 

explaining the different concepts and tools used and thus concluding. As per the viewpoint of 

Ying-Yu et al, (2017), the data analysis techniques can be divided into two parts - qualitative 

and quantitative technique. In this case, qualitative research technique is being adopted. 

Stakeholder Interviews will be conducted to gather the required primary data.  Whereas, the 

quantitative data analyses the statistical data. In this case, we are refraining from using this 

technique in absence of any real-world data available to support the research and provide 

statistical data. 

Research Philosophy 

A collection of credence regarding the essence of the fact under investigation or study 

is referred to as the research philosophy (Bryman, 2016). It characterises the essence of 

information and sets the premises for the manner in which the research will be carried out. The 

two broad categories of research philosophy are, epistemology and ontology (UK Dissertation 

Writers, 2019). 
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Epistemology is the branch of philosophy which deals with what in a field is (or should 

be) considered appropriate knowledge and how can it be acquired (UK Dissertation Writers, 

2019).  Positivism and interpretivism as philosophical positions are frequently associated with 

epistemology. 

Positivism approach is based on the premise that scientific information is accurate and 

reasonable, determined by evaluating the theories generated from the current theory of 

information (UK Dissertation Writers, 2019). The piece of research developed by this 

philosophical stance is something that can be imitated by other researchers with quantifiable 

metrics from statistical analysis that are identical. Positivism believes that the truth exists 

irrespective of the aspect that is being studied. 

An interpretive theory stresses the use of qualitative analysis to derive the conclusions 

over quantitative or statistical analysis. It incorporates direct human interactions and finds it a 

useful source of knowledge. The interpretive researcher is also seen as playing a significant 

role in making sense of the collected data and interpreting it (UK Dissertation Writers, 2019). 

It would therefore not be incorrect to claim that human interest is incorporated in the research 

work. 

Ontology is the branch of metaphysics deals with the study of truth or of objects that 

manifest truth. It answers the ‘What is’ query. It could all be said that physical bodies, minds, 

things, property, values and intangible entities such as numbers and sets, constitute the 

ontology (or inventory) of this universe (UK Dissertation Writers, 2019). Objectivism, 

constructivism and pragmatism constitute this branch of philosophy. 

 

For the purpose of this study, interpretivism philosophy has been used as the aim is to 

determine the applicability of blockchain technology as a solution for increasing the efficiency 

of the supply chain of Indian organised hospitals which can only be rendered through the direct 

participation of the Wholesalers, Retailers, Pharmaceuticals and Hospitals. The opinions and 

views of the producers, wholesalers, SC executive of hospitals and IT executives regarding the 

current challenges of SC and the potential benefits from application of blockchain technology 

as a solution were collected and inferred according to the research goals in order to create a 

qualitative study. 
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Research Approach 

A deductive or inductive approach to research can be adopted depending upon the 

selections made previously regarding the research goals, constraints and personal views (UK 

Dissertation Writers, 2019). 

• Deductive: This technique to the research appears to move from universal to particular. 

While using a deductive reasoning a theory will be the starting point which will move 

on to a research problem or hypothesis and is subsequently checked through the data 

collected (UK Dissertation Writers, 2019). Ultimately, conclusions resulting from the 

data collected will either validate or refute the research question or hypothesis. 

Deductive approach is commonly used for quantitative studies. 

• Inductive: The inductive studies are intended to investigate the hypothesis or analyse 

the impact or effects of any real-time shift (Soiferman, 2010). In this method the 

researcher starts from research problem to observations and explanations to study and 

eventually arrives at the theory (UK Dissertation Writers, 2019). The inductive 

approach enables a researcher to establish correlations in the study which contribute to 

the development of a theoretical framework. It also helps the researcher to communicate 

directly with the target groups and obtain accurate information to identify trends and 

patterns in responses (Soiferman, 2010). Inductive approach is commonly used in 

qualitative studies. 

For the purpose of this study, a deductive approach is adopted to explore the opportunities 

for application of blockchain technology as a solution for increasing the efficiency of the 

supply chain of Indian organised hospitals which can be analysed using qualitative method 

through detailed dialog with the target group. This study is centred on figuring out if blockchain 

technology has the potential solutions towards the challenges (business efficiency, inventory 

management, transparency and drug shortages) faced by the organised hospitals of India in 

managing their supply chain and thus, deductive approach was relevant in observing and 

analysing the data collected to address the questions. 
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Research Design 

The research design is an explanation/elaboration of how the research process will be 

executed. It is a structure that covers the aspects which led to the adoption of relevant 

methodology, method for participant selection and data analysis method (U., 2011). As per the 

view of (Cohen, et al., 2018), research design can be divided into descriptive, explanatory and 

exploratory.  

The descriptive research design represents respondent’s thoughts and opinions. It 

focusses on the “what” instead of the “why” of the research subject. It can be used for 

comparative research to understand the high growth potential. 

An explanatory design aims at adequately describing the features of a population or 

social trend (Saunders, et al., 2007). It is most commonly used for a quantitative analysis to 

establish the impact of one variable on the other. An exploratory research design is adopted 

where an analysis is being conducted regarding a challenge that occurs before enough is 

understood to perform an imitable research project. It is generally used to guide additional 

research on the subject (Newman, 2003). 

For the purpose of this research, exploratory design is being adopted to determine the 

potential of blockchain applications in solving the real-world challenges faced by the Indian 

hospitals in their supply chain and its ability to increase the efficiency. There is a probability 

that the technology can both increase or decrease the efficiency and thus, it was appropriate to 

use the exploratory design which could enable to explore the applicability. There are many 

published studies that have positively examined the application and impact of blockchain 

technology for the hospital’s supply chain citing this initiative will boost the efficiency but lack 

sufficient literature that illustrates the real-world challenges faced by the hospital chains in 

India that can be solved by the implementation of this technology. In the light of this view-

point, the researcher followed exploratory design to investigate research findings using semi-

structured interviews and surveys. 

Data Collection Methods 

The collection and interpretation of data depends on the analytical methodology 

employed (Bryman, 2016). The method employed at this point correlates exponentially to the 
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accuracy and credibility of the study. The form of data collected can be classified under tow 

categories: primary and secondary. 

Primary data is obtained from the original sources. This can be data obtained from 

survey or interview data from respondents or past first-hand data (Bryman, 2016). It is not 

mandatorily the information produced by the research being conducted.  

Secondary data is obtained from the work or analysis of previous research work or 

researchers (Bryman, 2016). For example, a research article’s findings, as it constitutes the 

findings from an information that has already been processed. 

For the purpose of this study primary data source will be utilized to study and analyse 

the potential of blockchain technology to address the real-world challenges faced by the 

hospital supply chain in India. Semi-structured interviews will be conducted with the various 

stakeholders for the purpose of data collection. 

Sampling 

Samples 

A sample reflects and is symbolic of a wider population section (Bryman, 2016). The 

sample size and its selection criteria can be used in quantitative research to assess the credibility 

of the findings. Whereas, in qualitative research the attributes of the sample also play a 

significant role. Considerably limited samples appear to be used in case of qualitative research. 

Sampling is used to draw population suppositions or to extrapolate with the current hypothesis 

(Taherdoost, 2016). 

Sampling Methods 

Sampling technique or method can be broadly classified under two categories: 

• Probability or random sampling  

• Non- probability or non- random sampling 
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Figure 13: Sampling Techniques, Source: Taherdoost, (2016) 

According to Taherdoost (2016), in probability sampling method every element in the 

sampling frame has an equal opportunity of being considered for the survey. This method of 

sampling enjoys freedom from bias, but can reflect the most time and energy-consuming 

sample for a certain degree of sampling error (Taherdoost, 2016). There is an overarching 

hypothesis in probability sampling before the analysis starts and the purpose of this approach 

is to confirm the hypothesis. 

Non-probability sampling method is commonly coupled with qualitative analysis and 

case studies.  In this type of research, the emphasis is on limited sample size and are designed 

to analyse the real-life occurrences (Taherdoost, 2016). The sample selected for such study 

requires specific justification for inclusion over others. 

For the purpose of this research a purposive or judgemental sampling method is being 

adopted. Under this non-probability sampling method, the specific set of individuals or 

incidents are intentionally selected to obtain relevant details that cannot be derived from other 

selections (Taherdoost, 2016). Since this study is clearly intended to assess the applicability of 

blockchain technology as solution for challenges faced by the Indian hospital’s supply chain, 

respondents must have appropriate knowledge of the hospital supply chain, its challenges and 

the impact of technology as a solution for those challenges and potential increase in efficiency. 

The purposive sampling method allows the researcher to select identify and select specific 

population who can respond to the survey questions for this study. 
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Sample Frame and Size 

A sample frame represents the collection of real sampling instances from which the 

sample will be selected (Taherdoost, 2016). It is considered as the portion of the population 

that can be included in the analysis to perform the study. To assess and investigate the 

challenges in the hospital supply chain and the potential of increasing efficiency through 

application of blockchain technology, it was pertinent to establish the sample frame in which 

stakeholders like pharmaceutical companies, wholesalers, hospital’s supply chain executive 

and IT executives have been decided as the sample population. As such a sample population 

can provide credible, appropriate and accurate information for the survey questions. 

With respect to the sample size, a total of 13 people was interviewed including 3 

personnel from the hospital supply chain department, 5 wholesalers, 3 supply chain experts 

from the pharmaceutical companies and 2 IT experts with knowledge on blockchain 

technology. 

For connecting to the sample frame described above, personal references and connections were 

used. Pre-discussion was done using telephonic conversation to educate them regarding the 

study and to encourage them to participate in the interview. 

Overview of Conducted Interviews 

The interviews targeted respondents from the hospital supply chain, experts from 

pharmaceutical supply chain, wholesalers and IT experts with background and knowledge on 

the business and technical know-how of blockchain. For the purpose of reflecting the varied 

degree of understanding and challenges faced in the management of supply chain and technical 

understanding and possible lack of knowledge around the blockchain technology, separate set 

of questions were designed for each set of respondents while maintaining the broad categories 

around which the questions were framed. 

In total 18 people were approached out of which 13 were available to participate for the 

study. The interviews lasted for a duration between 30 and 60 minutes and they took place in 

the period between April 15, 2020 and May 10, 2020. The language of communication used in 

the interviews was English and Hindi, depending upon the comfort and ease of the interviewees 

with fluency to English. Demographically, since the study is aimed at the organised hospitals 
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in India all the participants were selected from India, the 3 hospital supply chain experts 

interviewed were from hospitals based in Raipur, Bangalore and Nagpur respectively, out of 

the 5 suppliers or wholesalers interviewed 2 were from Raipur, 2 from Nagpur and 1 from 

Bangalore, the 3 pharmaceutical supply chain experts were from pharma companies based in 

Hyderabad, Bangalore and Mumbai and the 2 IT experts interviewed were from Mumbai.  Due 

to the ongoing worldwide lockdown in place (COVID-19) all interviews were conducted over 

telecon as per the comfort of the respondents. The used communication medium and language 

did not hinder the quality of the interview and the gathered data. Due to the duality of the of 

the topic hospital supply chain-blockchain technology, the background of the interview 

partners was identified as, 11 partners as supply chain experts in healthcare sector and 2 

partners as Technology experts. 

Data Analysis Methods 

As described in the above sections, semi-structured interviews were conducted to gather 

pertinent information from the specified sample, making data analysis and interpretation more 

important in line with the research goals. Conducting interviews enabled the researcher to 

gather information in larger quantity which made modulating findings and formatting in a 

methodological manner for further analysis significant. A range of responses and perspectives 

were received from the stakeholders involved in the supply chain. The technique of deductive 

analysis was used to evaluate the data gathered, which helped determine problems, categorize 

answers and establish patterns in the observations.  In a deductive approach a predetermined 

structure is available for the analysis. This framework is used to analyse the collected data. 

This method is fairly straightforward and quick; however, it usually can only be used when an 

in-depth analysis is not being aimed at. 

Ethical Consideration 

In order to complete the research successfully, every researcher has to follow the ethics 

of the research work. When a study requires data gathering through primary sources, following 

ethical considerations become essential for the study. For the purpose of this research a consent 

form was sent out to each participant, which were signed as a willingness and consent to take 

part in this research. An information regarding the objective of the study was shared with each 

participant and along with their right to withdraw from the interview at any point. The 
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participation of the stakeholders has been voluntary, and equal treatment was extended to both 

men and women. No questions have been asked which could have negative impact on the 

respondents’ mental state. In the study, truthfulness and confidence were maintained for using 

the data as gathered from the interviewees. In the analysis, there was no misinterpretation or 

distortion of the results was done. To ensure credit was given to the original authors, proper 

referencing was done for the literature. Participants in the study were informed that the data 

would be destroyed upon completion and award of the study. It was also confirmed to the 

respondents that the data gathered will only be used for the purpose of the study and was 

included in the consent form.  
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Chapter Four: Data Findings and Analysis 

Introduction 

This chapter integrates the approach of thematic analysis for comprehending the 

answers and classifying findings into various themes and codes. An in-depth review of the data 

based on the insightful responses and answers received from the interview respondents is done. 

The aim of employing thematic analysis was to establish response trend or pattern so that the 

data could be easily interpreted and analysed. The categories and trends described in this 

chapter illustrate the researcher’s ability to corelate interview results with research questions 

and goals that could be addressed further in order to accomplish the research goal. As per the 

viewpoint of Ying-Yu et al, (2017), qualitative data analysis approach is widely used in any 

research on education, learning and teaching where thematic analysis is conducted significantly 

to define trends or themes in answers and to assign codes for each theme. There are several 

ways in which thematic analysis can be applied, but for the purpose of this study illustration 

has been done based on the insights gained from the 6-step method of Braun and Clarke to 

classify categories and patterns/trends and to define codes. As per the method suggested by 

Braun and Clarke, this framework enhances the researcher’s core skills in presenting the 

research findings and analysis (Braun & Clarke, 2006). Data was gathered primarily from three 

view-points using semi-structured interviews to identify the challenges of the hospital supply 

chain process and the potential of blockchain technology to address these challenges. The three 

viewpoints or perspectives include the Hospital, the wholesalers and the pharma companies, 

wherein the researcher has asked open-ended questions to gather interviewee viewpoints, 

thoughts and answers on each subject. The responses were categorised and grouped in various 

themes where codes were assigned to identify and understand the answers in an effort to 

accomplish the research aim. 

Interview Design 

The interviews were aimed at collecting multiple viewpoints on the potential of 

blockchain implementation to hospital’s supply chain in India. In terms of direction, the 

recognition of opportunities, referred to as use cases arising from significant supply chain 

problems hindering the efficiency of the hospitals was in scope. To address this and grasp the 

respondent’s personal views the questions were structured under the below listed categories: 
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• Current State of Supply Chain – impressions about the current state of the supply chain 

structure for the hospitals including the various stakeholders involved. 

• Supply Chain Challenges – problems in the sector that could be overcome by the use 

of technological advances, namely, blockchain. 

• Regulations – influence of the current regulations on the supply chain activities. 

• Organizational/Technological change – required changes in the current system, 

mentality, supply chain stakeholders to allow for blockchain growth. 

• Future Development – prognoses for product growth and integration of technologies. 

 

Interpretation of Interview Findings Collected from Hospital Supply Chain Experts 

Analysis and interpretation of data obtained through in-depth interview are deemed one 

of the most daunting and crucial parts of a research for a qualitative study. Due to the open 

design, interviews establish a framework in which participants can answer beyond any 

parameters that often leads to a conflicting, ambiguous or irrelevant remark and thus becomes 

difficult for the researcher to structure the data and analyse the results. Supply chain experts in 

this study are the people from the organised hospital chains who were interviewed to find out 

the real-world challenges faced in the management of supply chain and to understand the 

technological trends in the system. 

Current State of Supply Chain: 

The first interview question was directed towards identifying the current structure of 

supply chain of the hospitals. In addition, they were asked to point out the importance of the 

supply chain functions for achieving success. All interviewees used phrases like “it depends”, 

“varies with whom the order is placed” to describe their current structure of supply chain. In 

practise the order is either placed to a wholesaler or directly with the pharmaceutical company 

depending on the purchase volume and price being offered. Furthermore, they referred to the 

current structure of supply chain interaction as “mostly limited to interactions with the entity to 

whom the order is placed”. With respect to the importance of the supply chain functions all the 

interviewees considered purchasing to have a significant impact on the success of supply chain 

efforts, followed by logistics that determines the quality of the product received, with 
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operations and resource management having the least impact. The below chart depicts the 

supply chain functions in their order of importance as rated by the interviewees. 

 

Figure 14: Importance of Supply Chain Functions in a Hospital 

In addition, one respondent emphasized that the focus of the hospital is to “ensure 

affordability for the patients”, hence they partner with physicians and surgeons to improve the 

product standardization. Standardising product choices does not necessarily mean choosing the 

cheapest product available; clinical judgements and overall cost-effectiveness of items are 

considered for decision making. They actively engage the physicians and surgeons in the 

product purchasing process and, in some cases, using surgeons to help negotiate pricing which 

helps them in saving cost.  

Although operations and resource management were rated as two of the least important 

functions towards the success of supply chain efforts overall, one of the respondents indicated 

that “inventory management and internal operations has a profound impact on the overall 

budget”. The number of purchase orders affect the unit prices, consolidated purchases allow 

volume discounts to be secured, although additional stock holding should be avoided. Large 

number of small volume transactions may indicate poor inventory management. Interviewees 

reflected on the fact that although purchasing appears to be the top of their charts which defines 

the success of supply chain efforts, it is significantly impacted by efficient management of 

available resources, administrative functions and the timely exchange of information between 

the internal departments. 
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Cost Management: 

In addition to rating the importance of various functions towards the success of supply 

chain efforts, the interviewees were asked to indicate and discuss the expectations for savings 

from the supply chain performance. All the interviewees responded positively with phrases 

such as “absolutely it is”, “yes, for sure”, “but of course”. It was indicated by one of the 

respondents that, 

  “as ours is a non-profit hospital, where surgeries are done pro-bono, we are always on 

the lookout for saving cost, mostly administrative, without affecting the clinical outcomes and 

hence supply chain presents a great avenue for ensuring cost optimization. We are constantly 

in the lookout for securing medical, surgical and other products for the hospital at the lowest 

cost without compromising the quality and standard”.  

This reflected the need for scouting the price difference and discount being offered by 

various wholesalers and also in securing the products directly from the producers i.e. 

pharmaceutical companies. Furthermore, it was indicated that availability of consumption data, 

status of available inventory for analysing the future requirement can immensely help in 

placing optimal orders well in time, avoid bulk buying and also rogue buying behaviour 

resulting from shortage of required products. All of which leads to an increased budget. 

Integration Trends: 

Respondents were asked about the availability of integrated inventory management 

system between various departments of the hospital. All the respondents indicating having 

Hospital Management System (HMS) or alike which helps in integrating the operations, 

processes and information flow withing the hospital. The systems are customized to the needs 

of the multi-speciality hospital which helps to enhance medical & clinical, economic and 

operational results. 

Further they were asked about the system used for placing orders with the wholesalers 

or directly with the pharmaceutical companies and the system for tracking the orders. The 

interviewees indicated the absence of any integrated system between the hospitals and the 

supply chain partners for placing and tracking orders. They responded using phrases such as, 

“it is done manually”. The purchase orders are consolidated and a final order is manually placed 
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with the supplier entity with an agreed upon delivery time. Post which there is no visibility 

with the hospitals on the movement of their order until the order is received and closed.  

The providers (hospitals) have low to zero visibility into the supply chain operations of 

their partner entities. The interviewees responded saying, “we are aware of their logistic 

partners and the pharmaceutical companies they are securing the products from, but have no 

visibility to their inventory or when the products are shipped to us”.  The hospitals are 

confirmed manually regarding the status of their orders and not via any integrated system. 

The interview indicated the following as the top four advantages of having an 

automated solution for supply chain management –  

1. Reducing cost 

2. Automated and accurate documentation 

3. Better charge capture 

4. Reducing paperwork burden 

Management Trends: 

Concerning the use of data analytics to forecast the demand and predict trends and 

patterns of use, the interviewees indicated that there was use of “traditional methods to forecast 

demand” i.e. aggregating the consumptions and demand which is done manually. And that 

there was “no use of predictive analytics or business intelligence techniques to explore 

patterns”.  

Supplier Relationship Management Trends: 

External stakeholders influence the performance of your supply chain efforts 

significantly, hence effective skills are required to engage with and maintain mutually 

beneficial relationship with a wide range of stakeholders. The interviewees were asked if, trust 

between supply chain partners, was important. They responded using phrases such as “it is 

crucial in the performance of supply chain”, “yes, because we look forward to a long-term 
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partnership”, “highly important”. They indicated that a partnership built on trust goes a long 

way in ensuring mutually beneficial transaction. 

The respondents also mentioned the “lack of price transparency and addition of costs 

like supplier services”, which leads to suspicions regarding motives of entrenchment and up-

selling. The respondents also recognised that they are at an “informational disadvantage” due 

to lack of transparency in the supply chain. 

Supply Chain Challenges: 

The next highly relevant question directed at the interview participants was aimed at 

collecting all the factors hindering or posing challenges for the seamless operation of their 

supply chain. On one hand, majority of the respondents (2 out of 3) shared concerns about 

resource utilization, multiple small volume purchase orders that increases the administrative 

costs, inefficient demand forecasting and preferences of the physicians.  

The second most cited set of challenges focuses on the lack of transparency through the 

entire supply chain from production to the providers. The interviewees highlighted the concerns 

around “maintaining the right or ideal temperature conditions” while transporting and storing 

the medical supplies which impacts clinical outcomes, drug counterfeiting which poses 

significant risk to patient health and the overall goodwill of the healthcare sector and difficulty 

in tracing products in the event of a product recall. 

They were further asked to rate the impact of listed challenges, determined from the 

literature review, towards cost optimization and efficiency of their supply chain management 

efforts. The below graph represents the response received: 
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Figure 15: Impact of Supply Chain Challenges on Cost & Efficiency 

Technological Trends: 

The final aspect of the interview concerned itself with the current state of technological 

developments in the hospital supply chain domain, the unexplored technological opportunities 

and the familiarity with blockchain technology in context of supply chain management. The 

majority of participants agreed that hospitals lag way behind the curve of implementation of 

innovative technologies and prefer to stick with legacy systems. Few key factors impacting the 

adoption rate are budget, timeline issues, training issues and lack of knowledge to adequately 

use the new technology, and the most crucial is the need for data security.  

The interviewees indicated that having an integrated system for supply chain 

management involving all the stakeholders and entities can be of significant value and is 

expected to have positive impact. 

Only one amongst the three respondents indicated some familiarity with the blockchain 

technology and its context in supply chain management. Although, the interviewee indicated 

unfamiliarity with the concept of blockchain technology, they showed willingness to adopt the 

technology. They also reflected on challenges as the technology is still at a very nascent stages 

of development and suggested a “period of 2 years to 5years”, as a range for adoption by the 

hospitals.  

Demand Forecasting Product Recalls Drug Supply Shortage Drug Counterfeiting

Im
p

ac
t

Supply Chain Challenges

Impact of Supply Chain Challenges on Cost & Efficiency

Cost Efficiency



48 

 

Interpretation of Interview Findings Collected from Wholesalers 

The wholesalers or suppliers in the hospital supply chain were interviewed on questions 

categorised under various themes reflected in the interview design section of this chapter. The 

goal of conducting interviews was to collect their impressions about the current state of the 

supply chain, the challenges, trends and the usage and adoption of new technologies for better 

management of the supply chain.  

The key stakeholders or supply chain partners indicated by the suppliers were – 

pharmaceutical companies, producers of medical gears like gloves and aprons, logistic 

partners, physicians, hospitals and pharmacies. All the interviewees reflected that one of the 

key metrics for measuring the performance of their supply chain activities is cost savings. 

These savings are from low inventory holding time, discounts from logistic partners on bulk 

shipments, savings on per unit cost from medical gear producers and pharmaceutical companies 

towards bulk orders/purchase. 

The interviewees confirmed the use of systems alike Tally for managing their 

inventories and application of FIFO (First in First Out) technique when fulfilling orders to 

avoid loss due to product expiration. On receipt of the stock from various producers, the 

medical supplies are sorted and assigned with barcodes which helps in identifying and tracking 

the products. 

The interviewees also confirmed the absence of any integrated system where purchase 

orders are raised by the hospitals, physicians or pharmacies towards them. “All orders are 

received manually by the representatives” was one of the phrases used to indicate the process 

of receiving orders. The suppliers also expressed their discontent towards the absence of any 

formalised orders in most of the cases. Hence rated the activity of “building trust with the 

supply chain partners”, specifically the providers in the supply chain as crucial to their overall 

success.  

Additionally, the key challenges enumerated by the respondents from the view point of 

suppliers are information sharing, lack of formalised contracts, difficulty in tracing products to 

the end user (patients) in case of product recalls, costs for holding inventories.  
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No interviewee showed familiarity with the blockchain technology and its context with 

supply chain management. On explaining the concept of the technology and giving examples 

of Bitcoin and endeavours of retail giant like Walmart to use the technology for supply chain 

management, the respondents indicated little to no willingness towards adoption of such a 

technology due to lack of large-scale adoption in the field and knowledge regarding the 

technology. 

Interpretation of Interview Findings Collected from Pharmaceutical Companies 

This study also looked at the perspectives of supply chain experts from pharmaceutical 

companies by performing open ended interviews. Responses were gathered and examined to 

determine their relationship to the purpose of the study. To understand the overall potential of 

blockchain technology to address the challenges in the hospital supply chain, taking interviews 

of experts from hospital supply chain and wholesalers only, may have limited the reach of the 

study and thus experts from pharmaceutical companies were reached out to collect real-time 

reviews on what they encounter as challenges in the supply chain structure. From the responses 

three key themes were established, where the first theme was aimed at mapping the key 

stakeholders involved in the post-production supply chain of the pharmaceutical companies 

which helped in verifying the supply chain structure as discussed in the previous sections. 

Second theme aims to identify visibility and ease of tracking and tracing the products in the 

supply chain where response was coded as “lack of integrated system”, “threatening 

consequences” and “cumbersome activity”. The third theme aimed at identifying the 

availability of real-time information regarding the products as they move through the supply 

chain and reliable data. The responses were coded as “no data transparency”, “huge benefit”, 

“lack of integrated database”, “audit” and “demand forecasting”. 

The goal of conducting interviews with supply chain experts from pharma companies 

was to establish the nature of their post-production supply chain structure and to further 

establish the fragmented nature of the medical supply chain. Responses clearly reflected the 

dynamic and fragmented nature of the supply chain structure while identifying the key 

stakeholders as logistics partners, wholesalers, physicians and hospitals. The interviewees also 

indicated setting up of “company depots” in the central location of a particular state or region 

and forming “tie-ups” with carrying and forwarding agencies. From the responses received, it 

was clear that the post-production supply chain structure for the medical supply manufacturers 
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remains highly dynamic depending on end-user or the buyer. It is the bedrock of the companies 

and is logistics intensive. A key point to consider here would be the ability to ensure conducive 

and regulated conditions during the transportation of the medical supplies which determines 

their quality and usability. 

The second theme was formed based on the analysis of responses received for the first 

theme and further questions around the systems in place to manage the supply chain. The 

respondents were interviewed regarding the tracking and tracing mechanisms, product-recall 

systems and checks against drug-counterfeiting.  It was clear from their responses that there 

was a lack of an integrated system and database between the supply chain partners which makes 

tracking and tracing the products through the supply chain a “cumbersome” activity. 

Respondents indicated that there is use of “unique numbers and barcodes” as mandated by law 

for medical products, but they are not used as the unique id for inventory management by all 

supply chain partners. In the absence of an integrated absolute database and unified code for 

maintaining inventory between the various supply chain partners it becomes difficult to track 

and trace a product through the supply chain. There is a thin visibility for comparing the actual 

volume produced and the volume being sold in the market. This limitation of system creates a 

loop hole for drug counterfeiters. In events of product-recall due to the vast each of supply 

chain and globalisation, strategies like “reverse-logistics” is also applied due to lack of an 

integrated system that can ease tracking and tracing the products to its end user. 

The third theme was built from the answers to provide an insight of the extent to which 

the pharmaceutical companies have access to real-time reliable information and data regarding 

their products in the supply chain. The interviewees indicated the absence of real-time 

information or availability of reliable databases across the supply chain which was reflected by 

use of phrases like “lack of data transparency” and “need for an integrated database system 

between supply chain partners”. The interviewees also reflected on the fact that availability of 

real-time data would help in monitoring the temperature conditions while shipping and storage 

of products which is crucial to the quality, getting the consumption data which can help in 

demand forecasting and also help in combating drug counterfeiting. 

Furthermore, the respondents were asked about their familiarity with the concept of 

blockchain technology and its use for supply chain management. With a fair amount of 

knowledge around the technology and its possible use-case in the healthcare industry, their 
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willingness to adopt the technology was dependent on its adoption through the ecosystem. This 

was reflected by use of phrases such as, “it is an enterprise level technology” and “all partners 

of the supply chain ecosystem should be on board for it to function”. The respondents showed 

confidence towards the potential of the technology and the reforms it can bring in the healthcare 

supply chain industry as a whole. Overall, the respondents were positive and willing to adopt 

blockchain technology as it shows potential to smoothen and align the rather fragmented supply 

chain function. 

Interpretation of Interview Findings Collected from IT Experts 

 For the purpose of this study, IT experts with knowledge of blockchain technology were 

also interviewed. The purpose of conducting interview with IT experts was to understand the 

current state of blockchain adoption amongst the Indian players in the business world and the 

level of acceptance. The interviewees indicated that a lot of Indian organisations have been 

involved in the testing of blockchain based solutions, mainly in the filed of finance, supply 

chain, digital identification etc. All these projects were aimed at identifying solutions for future 

and the probable challenges that they would face. The interviewees indicated that there is a 

promising future for the adoption of blockchain technology in Indian region in the next 2-5 

years of time.  

Summary 

This chapter has presented ample evidence gathered from in-dept review of the 

interviews with supply chain experts from organised hospitals, pharmaceutical companies, 

wholesalers and IT experts. A critical analysis was done from the data gathered from the 

respondents in order to acquire adequate knowledge and insight on the topic to enhance the 

ability to assess the potential of blockchain technology in addressing the real-world challenges 

faced by the organised hospitals in their supply chain management. In this chapter the 

researcher exhibited significant approach towards gathering and analysing data though 

thematic analysis method. Responses were classified primarily under three major perspectives; 

one for organised hospitals (providers), one for wholesalers (purchasers) and other for the 

pharmaceutical companies (producers). Pivotal themes and codes developed in this chapter 

enabled the researcher to assess the key issues and challenges of organised hospital’s supply 

chain that has a major impact on efficiency. Furthermore, the data gathered and evaluated in 
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this chapter indicates the potential of blockchain technology to address these challenges. In the 

light of these challenges, vital recommendations have also been recognised in this chapter that 

participants have suggested as remedy. Therefore, data compilation and its structured analysis 

done in this chapter makes an important contribution in the subject area and study to support 

the identification and review of blockchain technology’s potential in addressing the challenges 

faced by the supply chain in India. 
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Chapter Five: Discussion 

Introduction 

This chapter addresses the results from an in-depth interview with the supply chain 

experts from hospitals, pharmaceutical companies, wholesalers and IT experts. In this chapter, 

the researcher followed a comparative technique where findings were evaluated and reinforced 

with literature in order to determine the relationship and variations in findings. Discussion was 

carried out taking into account each objective where observations were explored using 

secondary findings as well as primary findings to accomplish the aim of study. 

Discussion on Objective – 1 

“To determine the current structure of the hospital supply chain” 

The first objective of this research was to determine the current structure of the hospital 

supply chain in India and the key stakeholders involved. Survey results related to this objective 

demonstrate that the supply chain structure of the organised hospitals in India is fairly dynamic 

and remains true for all entities involved. The key stakeholders were identified as the 

wholesalers and pharmaceutical companies. The study indicated that all entities in the supply 

chain function in silos with interactions limited to their immediate supply chain partners. One 

of the significant reasons for the dynamic nature of supply chain was the expectation of cost 

management. The interviews were conducted with the supply chain experts from hospitals, 

pharmaceutical companies and with the wholesalers to understand the structure of their supply 

chain and compare the variables, which established the structure and persistent expectation of 

savings from supply chain proficiency. 

This finding supports the view of Schneller & Smeltzer, (2006), who have suggested 

the hospital’s external supply chain constituting of wholesalers (purchasers/ distributors) and 

pharmaceutical companies (producers/manufacturers). In literature, it was discussed by 

Mathew et al. (2018), that the key stakeholders involved in the hospital’s supply chain can be 

broadly classified under three major categories; the providers (hospitals), the purchasers 

(wholesalers/ distributors) and the producers (pharmaceutical companies). Findings in the 

study also support the arguments by Mathew et al. (2018), that in the traditional structure of 
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the hospital supply chain each entity operates independently which leads to misalignment and 

lack of operational efficiency for the supply chain as a whole.  

A research by Khan, et al. (2018), suggests that the supply chain structure of a hospital 

depends on the flow of physical products, limitations and opportunities involved. In most 

situations, the hospital supply chain consists of many isolated vendors and agents with 

contradicting financial outlooks. Findings of this study also confirm this perspective as every 

entity is expected to reduce cost and determine ways in which supply chain can deliver benefits 

for the patient and revenue as well as cost savings to the entities involved in delivering products 

in the marketplace. Therefore, as suggested in the study the hospital supply chain is dynamic, 

limited in interactions with the direct partners, in structure due to the inherent expectation of 

cost savings. 

Discussion on Objective – 2 

“To determine the various activities involved in the management of supply chain and need of 

technological integration” 

As emphasized by Sahni et al. (2017), implementation of technological solutions in 

healthcare and ensuring that they are embraced by all the stakeholders is crucial to the business 

challenges of the industry. Supply chains grow in complexity as the healthcare systems in 

which they function evolve, with a soaring need for an integrated system between the 

stakeholders.  This research distinctly identifies the need for integration of inter and intra-

organisational supply chain activities to attain productive and effective flow of goods and 

services, cost-optimization and ensuring availability of value to the end customers. The study 

has also indicated that integration is difficult for providers due to supply-related variations 

within and across speciality facilities, as well as a shortage of advances in technological 

infrastructure that can monitor and better manage inventories across the hospital. Ironically, 

the popularity as an integrative pillar, of universal identification code, does not seem to exist. 

The study exhibited that a lack of confidence and trust at both institutional and interpersonal 

levels serves as an obstacle to integration from the perspective of all stakeholders.  

In literature, it was discussed by Mathew et al. (2018), that there is a need for enhanced 

information technology and communication system to facilitate an integrated and cohesive 
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delivery system, rather than as isolated operational areas. The findings of the study reflect that 

various activities like inventory management, procurement, logistics, safety regulations, 

product recalls, demand forecasting etc related to supply chain management function as solitary 

operational areas. Although there is use of technological systems to capture data and 

information regarding the medical supplies, these systems are implemented and function 

independently at various stage of the supply chain. This results in a detached supply chain with 

lack of interoperability and data fragmentation. The study clearly identified the requirement of 

an integrated technological system between various activities and stakeholders in the supply 

chain to bring down the cost of supply, standardizing the products, availability of auditable and 

reliable data across supply chain and to ensure a focussed product recall system without causing 

panic through the healthcare ecosystem. As discussed in literature by Jayaraman, et al. (2019), 

a blockchain-based hospital supply chain has the potential to interconnect the various 

stakeholders in the supply chain and facilitate the sharing of information, inventories and 

redistribution of resources. It was also discussed by Boschi, et al. (2018) that a blockchain 

enabled system can help the supply chain entities to employ an uninterrupted peer-to-peer 

business. The findings of the study therefore, identifies the need of an integrated, well 

connected supply chain system throughout the ecosystem and the potential of blockchain 

technology in facilitating the availability of such system integration. 

Discussion on Objective – 3 

“To identify the key supply chain challenges faced by the organised hospitals in India where 

blockchain technology could have a sizeable impact” 

Study of both, primary and secondary research has revealed the inconsistent and 

fractured nature of the hospital supply chain which involves a range of functions. The lack of 

technological adoption and integration between the various stakeholders in the healthcare 

supply chain leads to a range of challenges that impacts the efficiency of hospitals as well as 

the stakeholders involved. Findings of the study identified various operational and functional 

challenges faced by the hospitals in their supply chain. These challenges are not limited to at 

the inter-organisational level but majority of the times extend to the larger supply chain 

ecosystem of the healthcare industry. Some of these challenges were supply of drugs and 

medical equipment, lack of verifiable data to ensure the product quality, absence of price 

transparency, difficulty in tracking and tracing products through the supply chain, drug 
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counterfeiting and the product recall system in the ecosystem. Similar views were discussed in 

the literature around the challenges faced by the hospital supply chain. As discussed by 

Jayaraman, et al. (2019), the healthcare supply chain faces issues in tracking and tracing 

products and consignments due to the absence of unified product identifiers and an integrated 

technological solution being used across the supply chain. It has been reported earlier in the 

literature, that the most frequently cited challenges faced by the supply chain are lack of data 

transparency, ways of exchanging and accessing information and traceability of the medical 

supplies.  

The insights of both literature and experts helped to identify several areas of possible 

influence where blockchain may have significant impact. The list includes transparency across 

the supply chain, enhanced inventory management, feasibility to track and trace the medical 

supplies through the supply chain and monitor maintenance of regulatory conditions. Although 

most of the above-mentioned use-cases concerning specific supply chain challenges are also 

depicted in the findings from the primary research, a few extra items surfaced. For example, 

the deficiency of digital transformation in the health industry, amid corruption and fraud, seems 

to be a point of concern for experts. Incredibly high prices in the sector are also a widely 

reported cause of frustration, which potentially slows the pace of progress in the field of 

technological innovation and adoption. 

Summary 

The potential area and challenges of the hospital supply chain where blockchain 

technology can have a sizeable impact have been well discussed in this chapter taking both 

primary and secondary data findings. The findings from the interview were validated and 

discussed objectively using the conceptual analysis in the literature review chapter. It can be 

noticed accurately that the literature review has prompted the researcher to gain perspectives 

into the number of benefits that the hospital supply chain can realise from the adoption of 

blockchain technology, which is substantiated by the primary data findings that enumerate the 

current challenges and the need indicated by the respondents for an immutable system with 

traceability. 
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Chapter Six: Conclusion 

Results and Critical Reflection 

The aim of this thesis was to incorporate the perspectives of academics and experts 

from supply chain ecosystem to review the current state of their supply chain structure and the 

key challenges, focusing specially on the areas of opportunities for application of blockchain 

technology. Several approaches were used to achieve this purpose. 

Firstly, a detailed understanding of the context was provided by presenting an insight 

into the fundamental frameworks of hospital supply chain and blockchain technology. This was 

important to ensure that the reader would grasp the current structure of the hospital supply 

chain in India, the state of technological advancement as well as the prospects for future 

progress with the application of technology with fundamental concepts, such as cryptography, 

have for the supply chain. Secondly, an analysis of standing of scholarly articles and literature 

regarding blockchain in healthcare supply chain management was done. A research of the 

findings of peer-reviewed journals, articles and conference papers helped deduce a range of 

problems in the hospital supply chain and blockchain use-cases. Thirdly, the study addressed 

the results from the 13 interviews conducted with supply chain experts (inclusive of major 

stakeholders in the hospital supply chain) and IT experts with knowledge of blockchain 

technology. Finally, a distinction was drawn between the researchers and practitioners’ 

experiences, highlighting slight variations in the methods and results. 

Comparative approach is the key strength of this study, integrating theoretical 

perspectives and hands-on experiences. In addition to offering a comprehensive analysis of the 

literature, concentrating on the publications written in the area, this study incorporated the 

specific problems of experts working in the field and interacting with both supply chain and 

lack of technological innovations first hand. The unique professional encounters as well as the 

diverse placement of the respondents in the hospital’s supply chain structure helped to obtain 

a more in-depth account of the challenges of supply chain where blockchain can have a sizeable 

impact. 

Inflation in the health care delivery system puts all the stakeholders under pressure to 

enhance efficiencies and achieve cost optimization. Supply chains contribute to a substantial 
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proportion of these expenses and are more transformable as compared to other healthcare 

spending. Service consolidation and centralization are some of the patterns seen in trying to 

achieve those enhancements. However, for a significant effect, greater cooperation and sharing 

of information is required. Blockchain technology promises innovative ways in which 

collaboration models will thrive with trust and data privacy. Although the technology is in its 

nascent stages, more work needs to be undertaken to meet the desired framework of scalability, 

privacy and efficient smart contracting. 

By contrasting the legacy supply chain systems with the advent of newer blockchain 

solutions, potential value appears to be boosted by limiting cost and complexity, and enhancing 

integration, governance and data confidentiality and integrity. In addition, expanding global 

reach, smart contract growth, data standardization, advancements in interoperability and IOT 

incorporation all offer even more innovation and market capture opportunities. 

One drawback of this study is the lack of summary of the current healthcare supply 

chain ventures in the region. Due to enormous number of articles in a range of digital channels, 

as well as the changing and evolving pattern of the field, collecting data on up-to-date status of 

implementations is a task that future research will address. An important constraint, which 

directly affects the expert interviews being performed, is the interviewees’ varying degree of 

supply chain and blockchain expertise. Although they come from diverse backgrounds, thereby 

offering a convincing variety of viewpoints, it was difficult to objectively determine the degree 

of previous awareness of supply chain management and blockchain, or the fusion of both, and 

thus, some interviews go deeper in some ways than others. 

Recommendations 

The study findings could be used to orient the blockchain deployment goals for hospital 

supply chain in India. While a vast majority of the peer-reviewed publications concentrate on 

the implementation of Electronic Health Record-focused systems and very limited discuss 

other use-case implementations, specially  the implementation of blockchain to hospital supply 

chain management with a perspective of Indian region, both experts and authors indicate a 

number of additional problems in the area that might benefit from further study and investment. 

A prevailing idea, however, focusses on the need for increased awareness and connectivity 

enhancements, linked to blockchain with and outside the supply chain ecosystem. That 
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dimension, in addition to turning closer focus to usability and blockchain software design for 

better user experience, could be positive in the implementation and acceptance of blockchain 

technology in the overall healthcare supply chain domain. 
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Appendix 1 

Interview Questions 

 

Hospital Supply Chain Experts 

1. What is the current structure of your supply chain? It should reflect the various 

stakeholders involved and the direction or system of information flow. 

2. How important are the below listed functions for the success of your supply chain? 

Purchasing, Operations, Logistics, Resource management, Information workflow 

3. Is there an expectation for savings from supply chain performance? 

4. Do you have an integrated system throughout the hospital to trace and track your 

inventory? 

5. Do you raise orders with your stakeholders via a system or they are manually placed? 

6. What is the system of managing or tracking orders? 

7. On a scale of 1-5, 1 being the least and 5 being the most, how much visibility do you 

have into the operations of your supply chain partners? 

8. Please indicate the top four advantages you see in having an automated solution for 

SCM: 

• Reducing costs  

• Automated and accurate documentation of case costs  

• Better charge capture 

• Having better data for analytics/ordering 

• Enhancing clinician workflow 

• Giving clinicians time to focus on patients 

• Reducing expired/recalled products 

• Better patient outcomes 

• Reducing paperwork burden  

• Reducing organizational risk/liability 

• Better patient satisfaction 

• Enhancing administrative workflow 
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9. Is there a use of data analytics to forecast demands and trends? 

10. In your opinion is it important to build trust with your supply chain partners? 

11. What are the key challenges of your current supply chain process? 

12. On a scale of 1 to 5, 1 being the least and 5 being the most, how would you rate the 

below challenges towards their impact on cost & efficiency: 

Challenges Cost  Efficiency 

Demand 

Forecasting 

  

Product Recalls   

Drug Supply 

Shortage 

  

Drug 

Counterfeiting 

  

Lack of Supply 

Chain Knowledge 

  

13. What is the state of implementation of innovative technologies in the hospital supply 

chain domain? 

14. What are most prominent, yet unexplored technological opportunities (specific areas 

where such technologies can bring about value)? 

15. Have you encountered blockchain in the context of supply chain management? How 

would you rate the willingness to adopt this technology? 

 

Wholesalers/Stockists 

1. Who are your key stakeholders in the supply chain? 

2. Is there an expectation for savings from supply chain performance? 

3. Do you have a system to track and trace your inventory or stock? 

4. How do you raise and track orders with your stakeholders? 

5. In your opinion is it important to build trust with your supply chain partners? 

6. What are the key challenges of your current supply chain process? 
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7. Have you encountered blockchain in the context of supply chain management? How 

would you rate the willingness to adopt this technology? 

 

Supply Chain Experts from Pharmaceutical Companies 

1. What is the structure of your post production supply chain? 

2. Do you track and trace your products to the end user i.e. the patients? 

3. What is the structure of your product recall system? Is that effective? 

4. How often are you faced with drug counterfeiting and what systems do you have in 

place to stop that? 

5. How is the demand forecasted for future production? 

6. How important is it to improve data transparency across the supply chain? How can 

you achieve that? 

7. What are the key challenges of your current supply chain process? 

8. Have you encountered blockchain in the context of supply chain management? How 

would you rate the willingness to adopt this technology? 

 

Blockchain Experts 

1. What is the state of blockchain adoption in healthcare sector in India today? Are there 

any active use-cases? 

2. In your opinion can BC have a positive impact on the performance of hospital’s supply 

chain in terms of efficiency and cost optimization and how? 
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Informed Consent Form 

Project Title: 

Application of Blockchain Technology to Organised Hospitals in India: A Review of 

Opportunities in Supply Chain 

Project Summary: 

Since the advent of blockchain via Bitcoin, progress and study has continued to expand its 

implementation to non-financial use cases. Health industry expects to have a profound impact 

from the implementation of blockchain technology. Despite key developments in medical 

informatics and operations, there has been little advancement to date on resolving process-

related challenges in the supply chain. 

This paper focuses on a literature analysis and expert interviews for determine the current 

structure of Indian healthcare supply chain, key challenges faced by the organised hospital 

chains and discusses the opportunities for application of blockchain technology.  The study 

reviews major challenges in the supply chain of hospitals in India and identifies opportunities 

where blockchain technology can play a major role in transforming and improving now, and 

in the coming years. 

By signing below, you are agreeing that: (1) you have read and understood the Participant 

Information Sheet, (2) questions about your participation in this study have been answered 

satisfactorily, (3) you are aware of the potential risks (if any), and (4) you are taking part in 

this research study voluntarily (without coercion). 

 

Participant’s signature      Participant’s Name (Printed)  

Debashree Das Gupta 

Student Name (Printed)     Student Name signature 

Date 


