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Abstract - Blockchain technology has received lots of attention both from supply chain practitioners and academia.  This 

newly emerged technology has made a very high impact on supply chain, With the nature of decentralization, it enhances trust 

between partners, and increases supply chain security.  Many multinational companies are adopting Blockchain to improve 

their business operations.  This paper is going to address how Blockchain is able to run, the difficulties and challenges 

encountered, and the future applicable areas. Recent application of this technology will also be covered. 
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I. INTRODUCTION 

 

Supply chain management (SCM), by definition, is 

referred as a company‟s active management of its 

supply chain activities so as to maximize customer 

value and to achieve a sustainable competitive 

advantage [NC State University, 2017]. Judging by its 

definition, SCM may sound simple to people who are 

not involved in the management team. However, the 

truth is that simply maintaining a smooth flow of 

products and services to both the input ends (e.g. 

plants & warehouses) and the output ends (e.g. 

customers) already requires substantial capital and 

effort.  

 

Moreover, globalization is promoting competition 

which is getting more fierce. Companies have to 

compete with rivals not only from the locals, but also 

from all around the world. Thus, how a company 

differentiates itself from its competitors has become a 

major task for the management team.  

 

One way to outcompete competitors and stand out in 

the market is to improve a company‟s SCM. 

Traditionally, companies rely on manufacturing-based 

technology for SCM which focuses only on improving 

efficiency of its manufacturing process. As the market 

becomes increasingly competitive, companies will also 

have to improve the information-based technology to 

meet evolving customer needs. This includes accurate 

forecast of expected demand for products and services, 

eliminating human errors to minimize waste, etcs. A 

better SCM helps to improve product quality, reduce 

cost and ultimately provide better customer service, 

which in turn enables companies to take one step 

ahead of their competitors. The question is how to 

further improve SCM in the fast-changing market. An 

increasingly popular technology known as the 

Blockchain is the focus of many companies. It allows 

users to track and trace transactions on a real-time 

basis, monitor inventory conditions and more. This 

paper is going to examine how the Blockchain 

technology is transforming SCM and its unlimited 

potential. 

 

II. UNDERSTANDING BLOCKCHAIN  

 

Blockchain was invented following the introduction of 

the cryptocurrency, Bitcoin on 31 October 2008 to 

serve as its public transaction ledger. It is "an open, 

distributed ledger that can record transactions between 

two parties efficiently and in a verifiable and 

permanent way" [Harvard Business Review, 2017]. 

The popularity of this technology is followed by its 

capabilities of revolutionizing various industries, in 

logistics in particular. To begin with, we will first look 

into the history of Blockchain. 

 

2.1 Brief history of Blockchain  

The Blockchain technology has a rather short history, 

as the term “Blockchain” did not exist until the public 

introduction of Bitcoin back in 2008. However, its 

underlying mechanism of distributed computing was 

not something new.  

 

Before Blockchain was conceptualized, the concept of 

digital currency already existed as Digicash in 1983 

[Fiorillo, 2018]. Followed by E-gold, a gold-backed 

digital currency in 1996 [Quora, 2018] and finally 

Bitcoin in 2008. Blockchain which was used to back up 

Bitcoin was then recognized, drawing massive 

attention from expertise in the banking and financial 

industries. The potential of this technology was 

uncovered, it enables extremely efficient transactions 

and there is no stopping in the investment in 

Blockchain ever since [Gupta, 2017].  

 

As the technology continues to evolve, a 

second-generation of Blockchain technology called 

“Ethereum” was launched in 2015. It introduced the 

idea of “smart contract” which supports a wider range 

of assets other than currencies, such as loans and 

contracts [Marr, 2018]. Blockchain has been under 

active enhancement for its significant value. The 
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market cap for Ethereum has reached a billion USD, 

with hundreds of projects in the market [Gupta, 2017]. 

 

2.2 Mechanism of Blockchain  

To recognize the value of Blockchain, we must first 

understand its mechanism. Blockchain can be 

described as a suite of distributed ledger, or 

decentralized ledger, that is programmed to record and 

track anything of value.  It differentiates with other 

existing database technology in the way it tracks and 

stores data.  Blockchain stores information in batches, 

referred to as „blocks‟.  Each of these blocks includes 

three elements: data, hash and the previous block‟s 

hash [Simply Explained-Savjee, 2017].  

 

i. Data 

Take bank transactions as an example, a block would 

record in detail the information of the sender, receiver 

and the total amount.   

 

ii. Hash 

The hash is the unique identification of the block 

which is calculated with its creation.  These blocks are 

then interlocked with each other with cryptography, 

creating a chain of blocks as the name “blockchain” 

suggests [Investopedia, 2018].  

 

iii. Hash of the previous block 

Carrying the hash of the previous block, blocks are 

arranged in a specific order to form the chain, such 

that chains are highly organized and no information 

goes out of place. 

 

Unlike traditional  database, information cannot be 

modified by directly rewriting the data [Mostazo, 

2018],   alterations have to be authorized by all 

network participants and will be stored in a new block 

with the description of change. This ensures that 

changes are auditable [DHL Trend Research, 2018].  

As stated at the beginning of this section, blockchain is 

a decentralized ledger, which is the most significant 

differentiation from the traditional centralised 

database systems [Blockgeeks, 2018].  Blockchain 

adopts an open peer-to-peer network and distributes all 

stored data across the network. Decentralization 

increases the level of security as it enables 

proof-of-work and establishes consensus among users, 

where all users in the network will receive and verify 

an updated block [Simply Explained-Savjee, 2017]. 

 

III. CURRENT SITUATION OF SCM  

 

3.1 Difficulties faced by the SCM  

In this fast-changing world, people crave for novelty.  

The product life cycle is shortening especially for 

innovation products while the demand becomes highly 

volatile.  Worse still, information latency causes 

greater bullwhip effect in supply chains, resulting in 

uncontrollable overstocking or understocking issues.  

Besides, considering the multiple benefits of 

outsourcing, the supply chain now involves more 

parties, ranging from suppliers to distributors [Brody, 

2017], which raises challenges in communication and 

coordination. It induces higher chances of flawed 

information and errors in processes.  Moreover, the 

substantial cost in maintaining the supply chain hurts 

the gross margins of businesses. For example, 

Campbell Soup faces an increasing inventory cost due 

to high demand for refrigerated soup [Kapadia, 2018] 

and DHL takes extra effort in processing waste due to 

complex undeveloped web of suppliers.  On average, 

the inventory carrying cost charges up to 20-25% of 

the inventory value  [J. Yeung, 2018].  It is obvious 

that cost of supply chain management is a major 

concern which puts cost-cutting measures the number 

one priority.  Gary Keatings, the Vice President 

Solutions Design of DHL Supply Chain, has 

mentioned that in order to obtain growth and boost 

profitability, it is noticeable that the majority of 

companies start looking vigorously at supply chain 

standardization [Benton, 2016].    

     

3.2 Benefits of Blockchain   

 

3.2.1 Facilitate better procurement decisions 

Blockchain facilitates better procurement decisions. 

Paul Brody, the Global Innovation Blockchain Leader 

of EY, has said that the essence rationale of blockchain 

implies that no piece of inventory can exist in the same 

place twice.  The transaction status of a finished good 

being transferred to in-transit will be reconciled almost 

every minute and that information is available to all 

users within the blockchain network, providing them 

the ability to fully trace back the origin point of the 

product [Brody, 2017].  Therefore, Blockchain 

enhances the inventory transparency, promoting a 

more accurate estimation of inventory available as the 

first step of procurement planning.  Couple with it, 

Blockchain allows more grounds for negotiation on 

bulk purchasing.  The purchasing work is usually 

scattered and is done by different parties in multiple 

firms.  Merging and acquisition companies may have 

various subsidiaries to purchase products from the 

same vendors, while many other firms may have 

purchasing processes done by dedicated departments.  

As such, firms have to employ a huge number of 

auditors to work on the procurement numbers so as to 

maximize their volume-purchase benefit and to 

negotiate with their suppliers for a more desirable deal. 

Take EY as an example, it allocated 60 professionals to 

do a project for a large consumer goods company 

[Brody, 2017].  However, all the above procedures and 

complications can be eliminated with Blockchain.  The 

total purchasing number can be easily tracked with a 
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continuously updated complete ledger, saving time 

and manpower. 

3.2.2 Cut cost by omitting intermediaries  

Another advantage of blockchain is eliminating the 

need of a middlemen.   As mentioned earlier, 

blockchain database is shared across and verified by all 

users. Any attempt of tampering information (block) is 

not possible, the redundancy and cross-checking tasks 

that are performed by Blockchain assures that all 

transactions are secure and reliable [Brody, 2017].  For 

any cases of financial disagreement, firms will be able 

to bargain with their counterparts without having 

third-party involved. By this, Blockchain saves 

administrative fees, transaction expenses, as well as 

time cost.  

 

3.2.3 Aid strategic capacity planning by using 

better data (better asset management) 

Trade-off between the service level and the inventory 

cost has always been a challenge, while the more 

comprehensive data on Blockchain can facilitate this 

decision. As the saying goes “garbage in, garbage out”, 

inaccurate information can indeed hinder strategic 

capacity planning, resulting in a “garbage out” 

situation.  In the technology industry, considering the 

capital cost and the rapid depreciation cost of the 

technological goods, storing $1 of inventory charges 

20-40% per year [Brody, 2017].  But with Blockchain, 

the ability to track inventory level real-time supports 

better strategic capacity planning.  On top of that, 

management of digital assets is also improved.  As 

data on blockchain is inalterable, management can 

easily trace back the ownership of titles and rights, and 

to track any physical inventories or objects using the 

same feature [DHL Trend Research, 2018].  

     

3.3  Recent Application of Blockchain in SCM  

3.3.1 Inventory Flow  

Reducing inventory holding costs is a major goal for 

businesses, especially when overstocking and incorrect 

storage methods are unsatisfactory for perishable 

products. T-Provenance, an expert of blockchain, is 

helping a farm in North Queensland to manage its 

products - mangoes [CRCNA, 2018]. Sensors are used 

to detect the condition of the mangoes when delivered 

to retailers or during transportation. Users of 

Blockchain can obtain timely information of the 

mangoes, such as size of batches and location. Fresh 

fruits will be rotten easily if stored improperly, so 

storage conditions, like temperature and humidity, 

have to be strictly monitored to avoid product 

deterioration.  

 

Without sensors and the Blockchain technology, 

retailers would have to spend a great deal of money and 

manpower to physically monitor storage. Human 

mistakes in monitoring may even lead to failure in 

timely arrival. Blockchain provides real-time data to 

prevent overstocking or understocking and helps in 

identifying delaying shipment and reserving safety 

stock, so that management can efficiently counter 

these problems to ensure market demand is fulfilled. 

With proper storage, less product wastes are produced. 

It is certain that Blockchain allows businesses to have 

greater flexibility of procurement and higher 

effectiveness during transportation.  

The logistics sector is also eager to find out the best 

way to deliver goods to the client. Lean logistics which 

uses the least time and money is desirable, but it was 

seemingly unattainable previously as paper documents 

were used for shipment records which were “open to 

damages, manipulation, and outright lostness" [CCN, 

2018]. Information of the goods in transit can be 

untimely as terminal operators have to process paper 

documents manually, consuming time and risking the 

possibilities of errors. An automatic system which 

updates the come and go of containers is needed, and 

that is why Modern Terminal, the second largest 

container terminal operator in Hong Kong, joined 

TradeLens to utilise blockchain. As a result, time is 

saved by 40% and real-time record about the shipment 

can be generated [CCN, 2018]. Accurate 

goods-in-transit information and reduction of 

shipment time lessen the Bullwhip effect because they 

allow procurement with the right amount of goods 

delivered at the right time when Blockchain is 

available to the logistics sector and their clients.  

 

3.3.2 Source of Products 

In the fierce market competition, companies have to 

invest in various competitive dimensions. Corporate 

social responsibilities (CSR) is one of the order 

winners which is getting more crucial. Blockchain 

provides detailed information from how companies 

source their products to every step that follows. This 

information fully reflects a company‟s CSR in the 

production and it is open for the public‟s observation.  

 

For example, global diamond giant De Beer records its 

diamond‟s journey with Blockchain, which has been 

digitally tracked from mine to its retail location” 

[Senese, 2018]. De Beer is trying to gain public trust 

that the diamond is not mined in “war-zones and 

traded to illicitly fund the fighting” [Wood, 2018]. It 

becomes easy to trace the origin and the miners of a 

little diamond with the access of Blockchain 

information. With an increasing awareness and focus 

on CSR is high nowadays, companies like De Beer are 

willing to increase operation transparency to win 

customers‟ preference.  

 

Quality is always a concern for customers. Certain 

products are particularly monitored when it comes to 

product quality, such as medical products. Vaccines 
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have an extraordinarily high quality standard as it 

safeguards public health. However, incidents of 

contaminated vaccines occur from time to time in 

China. To tackle the medical scandals, Shanghai 

started hiring VeChain as a Blockchain technology 

provider to record the supply chain of every vaccine 

from manufacturer to hospital [Sabine, 2018].  

 

Another example is Nestle, which provides baby food 

products, adopts blockchain developed by IBM to trace 

the ingredients  [Wollenhaupt, 2018]. With the 

comprehension of the supply chains, when a quality 

problem is spotted, companies can easily trace back the 

origin of the problem. Remedy actions can be taken 

swiftly like recalling the corresponding products and 

banning the manufacturer.  

 

Gustav Gerig, a Swiss food manufacturer, even took a 

step further to disclose information about supply chain 

of its canned tuna to customers via QR codes on the 

cans [Aki, 2018].  

 

Customer confidence is secured when products are 

ensured to be safe. In cases where unethical business 

behaviours occur, Blockchain greatly reduces the 

possibility of tampering of information as everything is 

under the record. Without Blockchain, business ethics 

could have been unregulated and illegal activities 

could even have been unnoticed. Blockchain provides 

authentic information for the public to monitor.  

 

IV. FUTURE OF BLOCKCHAIN 

 

Blockchain is the backbone technology which opens 

the door to digital currencies, such as Bitcoin and 

Ether. Currently, some highlights of blockchains‟ 

capabilities are: 

1. Create signed records of transactions or contracts 

that are time-stamped and inalterable. 

2. Allow two parties to share the information through 

the network, and save the need for a third-party for 

record keeping. 

3. Authorized parties have full access to the data. 

4. High security as blockchains are not hackable. 

The technology has been transforming numerous 

process, producing significant effective results in 

supply chain, logistics, transportation, and more. IBM 

and Maersk the cargo shipping giant are incorporating 

blockchain into their global supply chains, so as to 

reduce shipping time and costs [Takahashi, 2018]; 

Walmart has been using a pilot version of blockchain 

to track food throughout the global supply chain 

[Purdy, 2017]. The result is that the previously 

complex supply chain has integrated to a highly 

organized system with the help of the technology. In 

no time, it is going to expand into more sectors and go 

way beyond the financial, health care and food 

industries. 

 

In the future, handling of materials, products and 

services, information and funds, which flow between 

organizations and across countries in the global 

context, is going to be increasingly autonomous 

without the need of human involvement. It is not only 

about digitalization and automation under human 

provisions, but dynamic computer programs that run 

with their own provisions. 

 

Blockchain has been utilized to improve business, 

streamline processes and make enhancements to 

operational efficiencies. As the technology continues 

to advance, it is going to evolve from a stand-alone 

technology into an integration with other technologies. 

With current technologies such as industry 4.0 

technologies, with the IOT, artificial intelligence, 3D 

printing, and augmented and virtual reality, 

blockchain will have the capability to bundle all these 

together and produce massive result  [Shaw, 2018]. It 

has an unstoppable potential revolutionize businesses 

and transform the whole ecosystem. Not only will 

current business models improve, on top of making 

incremental changes to systems and processes, it is 

going to enable people from the backend to redesign 

businesses from inside out. The potential values that 

blockchain can bring to customer and markets are too 

early to be evaluated. 

 

V. CONCLUSION 

 

Business environments are changing fast under 

globalization and it is becoming harder to adapt to the 

dynamic markets. With the advancement of 

technology, massive information flows to all over the 

world in no time. Not only businesses are changing, 

customers are evolving even faster with new behaviors 

and new demand, so that only companies which are 

able to catch up with the pace of customers could 

survive. 

  

In order to keep up with the fast-changing market, 

companies across all industries have been struggling to 

streamline processes and increase efficiencies. They 

have continuously improved supply chain 

management so as to eliminate wastes in every single 

part of the processes. Along with enhancing product 

quality and service delivery through better 

manufacturing-based technology, it is of utmost 

importance to understand customers through better 

information-based technology. The key to success is to 

thoroughly understand customers‟ needs and meet 

those demand, it helps to maximize the value to 

customers which will in turn maximizes profits for the 

companies. 
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 Blockchain has become increasingly popular in recent 

years due to its revolutionary impact across all 

industries. It has made an immense impact on supply 

chains in particular. With the nature of 

decentralization, it enhances inventory transparency to 

better track and estimate inventory levels, facilitating 

better procurement decisions. It minimizes costs such 

as administrative fees, transaction expenses and time 

costs by eliminating intermediaries or any 

third-parties. Moreover, it aids strategic capacity 

planning by better usage of data to balance service 

level and inventory costs. This list of benefit is 

unending and Blockchain is still under active 

development to reach higher potential. 

  

Many giants are adopting Blockchain in their supply 

chains to improve businesses, all with the goal of 

increasing operating efficiencies. What‟s even more 

encouraging is that, the future of Blockchain goes way 

beyond just speeding up processes. It has the potential 

to tie up with other technologies, so that companies 

will not only able to improve businesses, but also to 

revolutionize the whole model from the backend to 

produce massive impact. 

   

Given the short history of Blockchain, the impact it has 

on almost all industries has proven its significance. 

Businesses that are proactive enough to adopt this 

technology are highly competitive in the cut-throat 

market competition. Blockchain will have continuous 

enhancement with high momentum to power 

businesses. 
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