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I. INTRODUCTION 
 
The digital revolution we have witnessed the past 
twenty years has substantially redefined SCM. 
History shows that new technologies have reduced 
market frictions. For the purpose of this paper, market 
frictions is broken down in three categories: 
information, innovation and interaction. Information 
frictions exist when the information is imperfect or 
inaccessible. Interaction frictions exists when the cost 
of conducting business is excessive or a market place 
is inaccessible. Innovation frictions exist when legacy 
systems and bureaucratic processes slow down any 
organization’s ability to evolve, or in the presence of 
excessive regulations and invisible threats. The most 
recent trend in technology, business platform model 
(the shared economy) such as Airbnb and Uber, has 
not only impacted the supply chain but also reduced 
market frictions by removing the middle man and, as 
a result, reduced transaction costs (Parker et al. 
2016). Analytical software have contributed to 
improve the prediction capacity of companies on 
inventory management, allowing companies to share 
data with suppliers and thus reducing information 
frictions. The next big technology breakthrough in 
supply chain can be blockchain. Although blockchain 
is still at its infancy, it offers a lot of potential for 
reducing these three type of frictions. After a brief 
discussion on SCM, this paper will provide an overall 
explanation of blockchain. In section 4 this paper will 
explore how blockchain can reduce frictions in 
supply chain. Section five explains why the full 
potential of blockchain won’t be realized until waves 
of complementary innovations are developed and 
implemented. 
 
II. SCM AS A BUSINESS ECO-SYSTEM 
 
There are many definitions of SCM. For the purpose 
of this paper, SCM is the relationship between three 
players: a company, its customers and its suppliers. 
Put differently, it is “the management of upstream 

and downstream relationships with suppliers and 
customers in order to deliver superior customer value 
at less cost to the supply chain as a whole” 
(Christopher 2016).To win over its competitors, a 
company must decide what will enable it to create 
unique value and sustainably deliver that value to 
customers in a way that is distinct from its 
competitors. Effective SCM can provide a major 
source of sustainable competitive advantage if it 
possesses a number of characteristics, namely the 
following four. Supply chain must be market 
sensitive, which mean it is capable of reading and 
responding to real demand. Most organisations are 
forecast-driven rather than demand-driven. Because 
they have little direct feed-forward from the 
marketplace by way of data on actual customer 
requirements, they are forced to make forecasts based 
on historical information. In a VUCA (Volatile, 
Uncertain, Complex and Ambiguous) world, 
historical data are becoming less and less relevant to 
predict the future. The use of information technology 
to share data between buyers and suppliers is critical 
to create a virtual supply chain. VSC-s are 
information-based rather than physical good-based. 
Shared information between supply chain partners 
can only be fully leveraged through process 
integration. Process integration means collaborative 
working between buyers and suppliers. This 
collaborative approach in supply chain create a 
network. There is a growing recognition that 
individual businesses no longer compete as a stand-
alone entities, but rather as a supply chains. We are 
entering the era of network competition (Christopher 
2016). 
 
III. BLOCKCHAIN TECHNOLOGY AS A 
TOOL FOR IMPROVING BUSINESS 
 
The idea of blockchain was introduced in Haber and 
Stornetta’s proposal for the digital time stamping of 
documents in sequence to authenticate authorship of 
intellectual property (Haber and Stornetta 1990).  The 
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first reference to this data structure a “chain of block” 
appears to come from Satoshi Nakamoto (Nakamoto 
2008). Blockchain emerged in the wake of the 2008 
financial crisis. On October 31, 2008, Satoshi 
Nakamoto, whose identity, as of this writing, remains 
unknown, challenged the modern centralised banking 
system based on trust (the “central trust”) by 
publishing a short whitepaper on a cryptography 
mailing list. The paper proposed the creation of a 
peer-to-peer electronic cash system based on a 
currency dubbed Bitcoin.  
 
The Bitcoin protocol uses a combination of extremely 
sophisticated cryptographic techniques, and subtle 
social engineering to create autonomous, trustworthy 
decentralized network for exchange of bitcoins 
between anyone who cares to join (Jacobs 2011). 
Much of Bitcoin protocol is built on existing 
technologies and methods. It relies on peer-to-peer 
networking to create the Bitcoin network. It uses 
public-key cryptography to uniquely and identify all 
members of the network while hiding their true 
identities; as well as to – in effect – uniquely identify 
each unit of bitcoin (Vigna and Casey 2015). All of 
this was possible before. But Nakamo to added one 
key new elements to the mix which made Bitcoin 
different and more powerful than any previous 
attempt at creating an autonomous digital currency. 
This was the Blockchain.  
 
Blockchain technology is complex (because it draws 
from mathematical concepts that are unfamiliar to 
most people) but the idea is simple. Blockchain is a 
distributed ledger to store static records and/or 
dynamic transaction data without central coordination 
by using a consensus-based mechanism to check the 
validity of transactions (Antonopoulos 2014).The 
concept of ledger is not knew. For centuries, banks 
have used ledgers to maintain databases of account 
transactions (Mainelli and Smith 2015). Governments 
have used ledgers to keep records of land ownership. 
Ledgers have we have known them have a central 
authority – the bank or government – which manages 
changes to the record of transactions, so they can 
identify who owns what, at any given time. This 
allow them to check if a new transaction is legitimate.  
These ledgers are centralised and parties in a 
transaction trust the manager of the ledger to check 
the transaction properly. Blockchain offers the same 
record-keeping functionality but without a centralised 
architecture. 
 
Blockchain is a distributed ledger. Each user holds a 
copy of it (See Figure 1). Anyone can request that 
any transaction be added to the blockchain, but 
transactions are only accepted if all users agree that it 
is legitimate. This checking is done reliably and 
automatically on behalf of each user, creating a very 
fast and secure ledger system that is remarkably 
tamper-proof (Mougayar and Buterin 2016). 

 
Figure 1: Blockchain Network 

 
Each new transaction to be recorded is bundled 
together with other new transactions into a block, 
which is added as the latest link on a long chain of 
historic transactions (See Figure 2). This chain forms 
the blockchain ledger that is held by all users. The 
validation of a transaction is called mining. Any user 
can become a miner and compete to be the first to 
solve the complex mathematical problem of creating 
a valid encrypted block of transactions to add to the 
block.  

 
Figure 2: Block of Transactions 

 
Blockchain was the first-ever solution to the double-
spending problem that does not require a central 
administrator or clearing agent. It is thus well suited 
for applications requiring transparency on records 
with a permanent time and date stamp, such as titles, 
document histories, and notary services and many 
more (Tapscott and Tapscott 2016).  
 
A blockchain solution, without requiring central 
coordination, generally builds on a set of five 
characteristics (McAfee and Brynjolfsson 2017): 
1. Distributed and sustainable;  
2. Secure and indelible; 
3. Transparent and auditable;  
4. Consensus-based and transactional; and 
5. Orchestrated and flexible. 
 
With these characteristics, the power of blockchain 
lies in its inherent security, which can establish trust 
directly among parties in a transaction, making it 
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possible to remove the middlemen that currently 
serve that function.  
Entire industries, such as clearinghouses in financial 
trading, or title-search firm in real estate, conceivable 
could be displaced, slashing costs and cutting the 
time required to complete transaction. The impact 
could be massive. In general, blockchain can be used 
as a system of static record keeping, and as a dynamic 
registry for the exchange of assets and payments as 
well as for the verification of dynamic information 
(Botsman 2017). They are also a platform for smart 
contracts, which are small programs running on a 
blockchain and initiating certain actions when 
predefined conditions are met in a contract (Reijerset 
al. 2016). 
 
Nakamoto’s grand vision in his whitepaper was 
limited to money, not to some greater goal of creating 
a second generation of internet. In his whitepaper, 
there was no discussion of reinventing the concept of 
supply chain, wealth creation at large or business 
processes for the better. It is clear, however, to those 
who read the 2008 paper that Nakamoto started a new 
era of digital economy. Blockchain is creating what 
Tapscott called the internet of value. Where the first 
era of the digital economy we have experienced the 
past ten years was sparked by a computing power, 
this new era would be powered by a clever 
combination of computer engineering, mathematics, 
cryptography, and behavioral economics (Tapscott 
and Tapscott 2017). 
 
Blockchain technology has received growing 
attention in recent years as an innovative method of 
storing and updating data within and between 
organizations. Indeed, according to data collected by 
Deloitte Insights (Fromhart, Srinivas et al. 2017), 
over 26,000 blockchain projects began in 2016. 
Deloitte’s report indicates that 2016 saw the newest 
blockchain projects to date. Although blockchain has 
become one of the most hyped technologies since the 
internet, it is also one of the most poorly understood. 
A recent HSBC global survey found that 80% of 
those who have heard of Blockchain said they don’t 
understand it (HSBC 2017). So how can blockchain 
contribute to reduce market frictions and improve 
supply change management? 
 
IV. INTERACTION OF FRICTIONS AND 
SUPPLY CHAIN 
 
Blockchain took off thank in the financial industry 
but, like many other technological revolution, a 
number of people outside that industry are looking at 
ways to improve and expand the blockchain potential 
(Hileman and Rauchs 2017). Why? Because of its 
five characteristics, blockchain reduces information, 
innovation and interactionfrictions, thus improving 
supply change management and creating an unbroken 
chain of trust. Transaction costs, time management, 

traceability and transparency are some of the most 
important foundations of supply chain. Blockchain 
optimizes business transactions and trading 
relationships with robustly secure business networks 
on blockchain—both at scale and globally. 
Blockchain offers a shared ledger that is updated and 
validated in real time with each network participant. 
It enables equal visibility of activities and reveals 
where an asset is at any point in time, who owns it 
and what condition it’s in. 
 
Trust is foundational in trade. Market frictions too. 
As Adam Smith observed, and history has shown 
repeatedly, that reducing market friction to facilitate 
trade produces huge benefits for both countries and 
citizens. The internet reduces some frictions, like 
transaction costs, but has not solved for it completely. 
Blockchain can contribute to reduce these three type 
of frictions and improve SCM. 
Information frictions - A world with record-keeping 
that is mathematically immune to manipulation would 
have many benefits. Consider when the Honduras 
police came to evict her in 2009, Marianna Catalina 
Izaguirre had lived in her house for three decades. 
Unlike many of her neighbours in Tegucigalpa, she 
had an official title to the land on which she stood. 
But the records at the country’s Property Institute 
showed another person registered as its owner, too - 
and that person convinced a judge to sign an eviction 
order. By the time the legal confusion was finally 
sorted out, Ms. Izaguirre’s house had been 
demolished (TheEconomist 2015). It’s estimated that 
nearly 60 percent of the land ownership in Honduras 
is undocumented (Chavez-Dreyfuss 2015). These 
owners aren’t just precluded from selling their land; 
they cannot raise capital or credit from it, and are 
effectively locked out of the economy.  The work of 
Peruvian economist Hernando de Soto on the 
importance of property rights to economic 
development inspired the First Annual Block Chain 
Summit (2015, ILD). De Soto calculates that some 
billion persons and USD 20 trillion have been shut 
out of the economy due to disputed assets (Shin 
2016). Lack of secure property rights, or information 
friction, is an endemic source of insecurity and 
injustice. Blockchain can provide similar value added 
in a supply chain network by providing assurance on 
the ownership of assets. 
 
Interaction frictions and supply chain - Blockchain 
could shift the dynamics in the media business 
through so-called smart contracts and reduce 
transaction costs. These are agreements that nodes 
automatically execute, with no human intervention, 
once pre-coded conditions are met (Buterin 2014). In 
a simple example, a news website would unlock an 
article when a reader transfers payment. In the music 
business, smart contracts on a blockchain could 
prevent piracy and give artists their due.  
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The digital age has changed the music industry. 
Musicians and fans around the world have never been 
closer with internet (Sen 2010). But internet created a 
big challenges for royalties and musicians have 
started to push back against major streaming services 
over them. A music industry blockchain could 
eliminate such data problems. Some musicians agree: 
Singer-songwriter Imogen Heap released a new single 
in October 2015 on Ujo (Futurism 2015), a peer-to-
peer music blockchain built on software from open-
source consortium Ethereum. Ujo is limited because 
it isn’t supported by Spotify, Apple Music or other 
services. A blockchain with such support could 
enforce terms for royalty payments that today go 
unpaid. Rather than encoding a song onto a music file 
like an MP3, an artist would use a new file type that 
can both play music and carry blockchain data about 
intellectual property rights and payment 
requirements. MP3s can hold data but it can be 
stripped out easily. A smart contract could ensure that 
the song won’t play unless payment has been 
transferred. Similar setups could work for movies and 
other digital content. In other media, efficient 
micropayments could smooth payments for digital 
ads and spark new business models. Blockchain 
transactions can occur for negligible cost and it 
becomes feasible to buy streaming by the minute. 
 
Innovation frictions and supply chain - Cross-border 
operations are hindered by conflicting regulations that 
can cause some frictions. In 2010, the U.S. Congress 
passed the Dodd-Frank Act, which directs the 
Commission to issue rules requiring certain 
companies to disclose their use of conflict minerals if 
those minerals are “necessary to the functionality or 
production of a product” manufactured by those 
companies. Under the Act, those minerals include 
tantalum, tin, gold or tungsten. Congress enacted 
Section 1502 of the Act because of concerns that the 
exploitation and trade of conflict minerals by armed 
groups is helping to finance conflict in the DRC 
region and is contributing to an emergency 
humanitarian crisis (SEC 2017).  The Conflict 
Minerals Law contains two requirements that are 
closely connected: independent third party supply 
chain traceability audits and reporting of audit 
information to the public and SEC.   
 
A definitive registry to trace ownership and certify 
provenance of natural resources would root out illegal 
goods, decrease fraud worldwide, decrease the 
compliance costs and expedite the disclosure process 
to comply with restrictive regulations. This make the 
entire supply chain more effective and more efficient. 
 
V. WHAT IS NEXT FOR BLOCKCHAIN? 
 
With the potential of addressing the problem of trust, 
reducing market frictions and improving SCM, 
blockchain is on the path to become a General 

Purpose Technology (GPT). The past two decades, 
one of the most successful themes in economic 
history has been the concept of GPT. Bresnahan  and 
Trajtenberg published the seminal article on GPT in 
1992 and by now the list of notable publications 
building upon, amplifying, and drawing from the 
concept is lengthening. 
 
GPTs are deep new ideas or techniques that have the 
potential for important impacts on many sectors of an 
economy. Bresnahan and Trajtenberg argue that a 
GPT should have the following three characteristics: 
1. Pervasiveness: The GPT should spread to most 

sectors; 
2. Improvement: The GPT should get better over 

time and, hence, should keep lowering the costs 
of its users; 

 
Innovation spawning: The GDP should make it easier 
to invent and produce new products or processes. 
Both historical evidence and theoretical analysis 
brought forth the notion that GPT may play a key role 
in economic growth. (David 1991). Electrification is 
certainly one of the most important GPT so far. By 
their pervasiveness, GPTs are used as inputs by a 
wide and ever expanding range of sectors in the 
economy. As a GPT diffuses it fosters 
complementary investments and technical change in 
the user sectors, thereby bringing about sustained and 
pervasive productivity gains. Economists have long 
been aware of the fact that technical advances are 
surprisingly slow in spreading, and hence that the 
time profile of the diffusion process is key in 
determining the realization of the benefits, social and 
private form of technical change (Zvi 1958). Large-
scale deployment of blockchain could be years away. 
Yet the level of commitment as we have seen in 2016 
to testing and development shows how serious 
blockchain is view in the corporate world.  
 
What make blockchain unique lies in its inherent 
security which can establish trust directly among 
parties in a transaction, making possible to remove 
the middlemen that currently serve the function and 
reduce at the same time market friction (Tapscott and 
Tapscott 2017). 
 
There are clearly both practical and philosophical 
limits to the current scope of applications amendable 
to blockchain approaches. Limitation is a normal 
phenomenon with GPT because of the level of 
complexity and the degree of novelty generated over 
time. Common challenges mentioned by both 
scholars and practitioners to realize the full potential 
of blockchain can be summarized as follows: 
 
 Lack of clarity on the terminology and perceived 

immaturity of the technology; 
 Perceived risks in early adoption and likely 

disruption to existing industry practices; 
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 Insufficient evidence on business gains and 
wider economic impact; 

 Lack of clarity on how the technology is and 
could be governed; 

 Uncertainty around regulation; 
 Multiple non-interoperable implementations and 

resulting fragmentation; 
 Maintaining the security of data; 
 Ensuring integrity of data and strong encryption; 
 Energy-intensive nature of the 

technology(Vranken 2017). 
 

Blockchain offers many opportunities: 
 
 Providing efficiency gains for businesses and 

end-users; 
 Enabling new revenue sources and business 

models; 
Improving resilience and security in transactional 
systems 
 Empowering end-users and improving trust in 

transactions; 
 Offering benefits for recording and reporting of 

data and activities through immutability 
capabilities; 

 Enabling management of digital identity 
through public key encryption; and  

 Providing the underlying mechanism for smart 
contracts and enabling smart audit capabilities. 

 
But with little careful thought, linking users and 
organisations directly together through a shared 
ledger and distribution processing across a network, it 
should remove some market frictions that impact 
wealth creation and improve SCM. And because 
blockchain breaks many of the rules and conventions 
that traditional business processes are built upon, it 
forces organisations to think differently about how 
they create value.  
View from that angle, blockchain will be pervasive, 
improve over time and spawn innovation. Blockchain 
should improve along the Moore’s Law trajectory. As 
complexity scholar Brian Arthur summarized in his 
book The Nature of Technology, to invent something 
is to find it in what previously exists (Arthur 2011). 
Economist Paul Romer called this the “new-growth 
theory” (TheEconomist 2006). Romer stresses the 
importance of recombinant innovation, economic 
growth occurs whenever people take resources and 
rearrange them in ways that make them more 
valuable. Romer also makes a vital point about a 
particularly important category of idea, which he calls 
‘meta-idea’. Idea about how to support the production 
and transmission of other ideas. 
 
CONCLUSIONS 
 
Blockchain is not just about cryptocurrencies and 
faster peer-to-peer payments. It is part of an 

ecosystem of advanced technologies (including 
artificial intelligence and robotics) that look set to 
play a fundamental role in the future of corporations, 
government institutions and the financial industry. 
Blockchain offers three value propositions: 
permanent ledger, transfer of value and smart 
contracts. History shows that technological 
breakthroughs like blockchain and electrification take 
decades to have significant economic and social 
impacts. Realizing the benefits of blockchain is not 
automatic. It will require collaboration between the 
academic world, government institutions and the 
business community. More importantly, it will 
require adaptability at three levels: organizational, 
societal and individual. Public and private institutions 
should create a vision on the blockchain technology, 
develop the expertise required to learn more about the 
potential of this GPT which, over time, will 
contribute to reduce frictions in trade, make 
corporations and government institutions more 
efficiency and, as a result, improve trust citizens have 
in them. 
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