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Abstract: Blockchain technology has become an innovative ideology with numerous 
applications, which was initially launched on cryptocurrency like Bitcoin. The 
practice of Blockchain is anticipated to improve the accuracy of the construction 
project data and their management, through the concepts of “peer-to-peer network, 
public-key cryptography, consensus algorithm, and hashing algorithm”. The most-
known application of Blockchain is a cryptocurrency, which enables the secured 
transactions between parties, and also it has encouraged people and companies to 
work together with much confidence and sincerity. The core feature in this 
technology is identification of fraud, once it occurred in the Blockchain network. To 
keep confidentiality among the public, the consortium Blockchain network has been 
introduced which keeps private networks inside public Blockchain. In the global 
context, Blockchain is being exceptionally executed to achieve a transparent and 
high-security data storage mechanism throughout the construction project lifecycle. 
Even though many studies have acknowledged Blockchain-based construction 
strategies in the global context, such practices are not yet being significantly 
practised in the Sri Lankan construction industry due to unawareness and resistance 
to change from the conventional setup. Therefore, this research aims to evaluate the 
potential of Sri Lankan construction industry to adopt Blockchain technology. 
Accordingly, an extensive literature survey was conducted to develop a conceptual 
framework. This framework lays down the guidance for construction industry 
related firms to ascertain their capabilities and competence to uphold Blockchain 
technology and decide potential mechanisms for adoption. The research adds to the 
body of knowledge as it uncovers a conceptual understanding of Blockchain 
technology for the first time in Sri Lankan construction industry. 
  
Keywords:  Blockchain Technology; Construction Industry; Readiness; Sri 
Lanka    
 
1 Introduction 
 
The productivity of the construction industry declined over the last few decades 
while, manufacturing industries achieved a rapid increase through digitalization and 
automation (Krause, et al., 2019; Barbosa, Mischke, & Parsons, 2017). Among many 
industries that adopted information technology, the construction industry is 
considered to be the second-lowest sector upon the scale of productivity (Agarwal, 
Chandrasekaran, & Sridhar, 2016). Building Information Modelling (BIM) technology 
is the latest revolution in the construction industry, which manages an increasing 
amount of information and improves building processes in the Architectural 
Engineering Construction (AEC) industry (Turk & Klinc, 2017). Correspondingly, the 
latest research findings of Nanayakkara et al. (2020) confirmed that BIM can 
customize the design process while not impacting on procurement strategies.  
As described by Nakamoto (2008), Blockchain can be identified as a peer-to-peer 
decentralized network, which prevents the double-spending problem without the 
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involvement of a third party by a digital signature. The large construction companies 
have plenty of rules and regulations to impact the management and the staff. 
Therefore, top management may face difficulties when safeguarding the aspects 
without losing authority and autonomy to middle managers (Langford & Retic, 
1996). Therefore, large construction organizations seek new technologies that can be 
applied for the security of the information. In Australian context, a case study has 
been implemented in relation to a large construction company which partnered with 
USA to integrate Blockchain into supply chain (Brickschain, 2018). Through such 
integration, the company has achieved much productivity with the ability to track 
their assets and streamline facilities management between the processes of supply 
chain (Griggs, 2020). Therefore, it is evident that due to the distribution of 
Blockchain, anyone can view the information while removing the need for 
confidence among the parties of the transaction, since no secrets can be kept on a 
public Blockchain. To uphold the confidentiality and privacy, permissioned 
Blockchain in public Blockchain networks were implemented (Guegan, 2017). 
Therefore, it is a worthy context to be investigated on the readiness of Sri Lankan 
construction industry to engage in Blockchain technology. 
 
2 Blockchain Technology 

 
Blockchain is an online distributed database, which can store information in blocks 
that are interconnected (Centers & Fanning, 2016). The first application of 
Blockchain, Bitcoin: which is currently holding 117.81 billion dollars at present 
market capitalization (Rudden, 2020) was announced by Nakamoto (2008). At 
present, Blockchain technology has revolutionized with the ability to perform in the 
other industries with a plethora of researches that carried on. 
 
2.1 Concepts of Blockchain 

 
A distributed consensus algorithm, peer-to-peer protocols, hashing algorithm, and 
public-key cryptography are the combination of concepts of Blockchain technology 
(Brousmiche K. L., Hamida, Levard, & Thea, 2017). The Blockchain network 
maintains a digital ledger, which is shared over a distributed network of computers 
in a protected manner (Singh & Singh, 2016). According to Figure 1, peer to peer 
protocols are distributed among number of devices while other concepts are 
developing the chain in-network with blocks.  
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1: Concepts of Blockchain Technology 
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Since each block is cryptographically connected attacks for this kind of network is 
difficult. The following topics have further discussed the concepts behind Blockchain 
technology. 
 
2.1.1 Hashing Algorithm: As shown in Figure 1, the blocks in the Blockchain are 
connected to form a chain and, each block has a unique hash besides multiple 
transactions i.e. TX1 to TXn in figure 1 (Nanayakkara, et al., 2020; Vranken, 2020). In 
Blockchain the hash signature generates according to the data contained in the Block, 
and if the data in the Block has not changed, the signature will be the same (Swan, 
2015). 
 
2.1.2 Peer-to-peer network: As illustrated in Figure 1, a peer-to-peer network has 
contributed to the development of the decentralized consensus network 
(Nanayakkara, et al., 2020). All types of data can be transferred and stored securely 
and privately from peer to peer because trust is established not by the third party, 
but by network consensus, cryptography, collaboration, and clever code (Tapscott & 
Tapscott, 2017). 
 
2.1.3 Public-key cryptography: Public-key cryptography is an encryption scheme 
that uses public and private keys. The public key can freely share while private keys 
are not shared. To encrypt the data public key is used and, to decrypt the data 
private key can be used. 
 
2.1.4 Consensus Algorithm: The difficulty of Blockchain technology is how to 
reach a consensus as the Blockchain network is distributed, where there is no central 
node (Chen, Dai, Wang, Xie, & Zheng, 2017). Moreover, Dahlquist and Hagstrom 
(2017) stated that a consensus algorithm can only achieve two attributes from the 
following: scalable, decentralization, security. 
 
2.2 Blockchain Architecture 
There are three types of networks named public, private, and consortium based on 
the arrangements of the network layer including checking and adding transactions to 
the ledger, privileges of nodes to access, and arrangement of a network 
(Nanayakkara et al., 2020). 
 
2.2.1 Public Blockchain: A Blockchain network which is open to anyone for 
transacting or see is named as public Blockchain or permission-less network (Lewis, 
McPartland, & Ranjan, 2017). There is no permission required to write or read the 
permission-less network since anyone can join it and access to write (Kello, 
Martinovic, & Sluganovic, 2017). 
 
2.2.2 Private Blockchain: A Blockchain which is usually implemented in a small 
range such as organizations or simple businesses based on a relatively simple 
structure, can be defined as a private Blockchain (Lu, 2018; Himura & Sato). A 
private Blockchain is more govern by its users while a public Blockchain is open to 
anyone who wishes to transact (Jin, Perera, Rodrigo, & Senaratne, 2018). 
 
2.2.3 Consortium Blockchain: The consortium Blockchain can be identified as a 
combination of a public and private chain (Shkoor, 2019). Since the consortium-based 
Blockchain has trusted owners such as Government departments and banks, it has 
become easier to achieve the process of consensus (Kello et al., 2017).  
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2.2.4 Evaluation of Blockchain: According to Albuquerque et al. (2018), the 
evolution of Blockchain can be divided into three stages Blockchain 1.0, 2.0, and 3.0. 
Moreover, evolution has been defined by Fan, Yan, and Zhao (2016) as Blockchain 1.0 
for digital currency, Blockchain 2.0 for digital finance, and Blockchain 3.0 for the 
digital society 
 
3 Research Method 

 
This research intends to answer the problem of “how to integrate Blockchain 
technology to existing supply chain and data network of a traditional construction 
project environment?” through a qualitative approach, as qualitative methods 
subsidise to implement systematic analysis on evolving perceptions and is more 
suitable when the study has a trifling base of literature background. Accordingly, the 
extensive literature review was supplemented by books, journal papers, conference 
proceedings, and electronic sources to investigate Blockchain Architecture and 
applications of Blockchain technology for the construction industry and develop the 
conceptual framework to guide the main research as presented in this paper. 
 
4 Application of Blockchain Technology in Construction Industry 

 
When considering the construction industry, the adoption of new technology is 
much slower than the other industries (Benham & Bigelow, 2015). Hence, to increase 
the productivity and profit margins of the construction industry, a ‘step-change’ is 
much needed in considering the technological interventions (Langmade, 2020). 
Therefore, subsequent sections discuss on how far the construction industry has 
acknowledge the existence of Blockchain Technology in its day to day operations.  
 
4.1 Recordkeeping 

 

Record keeping is essential in construction projects since it will affect poor project 
performances in areas like cost, time, and quality (Nycyk, 2008). Blockchain will 
upgrade onsite construction record keeping according to Shou et al. (2017), by 
trustworthiness and reliability of reported data from logbooks in construction and 
work done with the consumption of resources. Any person will not be able to read or 
disrupt any sensitive stored data by the use of Blockchain adaptability: the data can 
be distributed among a selected community or for the public using a suitable 
network type in Blockchain Architecture (Raturi, 2020). 
 

4.2 Building Information Modelling (BIM) 

 

The BIM is one of the major potential applications of Blockchain in the construction 
industry (Ayoub et al., 2019) and it has been widely used in the current construction 
industry to improve data sharing, the flow of information and project delivery 
(Chong et al., 2016). A significant limitation of the current BIM models is that they 
can only offer the information on building components that were pre-set; live 
information cannot be provided (Greenwood, Kassem, & Lia, 2018).  
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4.3 Supply Chain Management 

 

The ultimate objective of supply chain management is to reach a smooth and agile 
supply chain that meets the requirements of consumers at a low cost (Kopczak & 
Johnson, 2003). However, the ultimate has become harder to achieve according to 
Shou et al. (2017), due to different desires of diverse supply participants. Therefore, 
Burgess et al. (2019), has identified Blockchain as the solution for late payments, 
transparency between parties involved.  When Blockchain applies for the supply 
chain, Smart contracts and untraceable will be able to solve construction issues such 
as lack of quality validation (Shou et al., 2017), difficulties detecting the origin of a 
product among a wide supply chain (Nanayakkara et al., 2012), and difficulty in 
controlling long supply chain workflow activities (Cox, Ireland, & Townsend, 2006). 
 

4.4 Payment management 

 

Through Bitcoin, the first cryptocurrency, Blockchain concept has introduced initially 

(Nakamoto, 2008; Abeyratne & Monfared, 2016). The study of Burgess et al (2019), 

has identified cryptocurrency as the easiest way to make payments by various kinds 

of case studies on utility bills, and payments in purchasing items. The application of 

Blockchain payment in construction based on smart contracts can provide more 

confidence in transactions as automation allows the contract to be more enforceable 

(Nanayakkara et al., 2020). According to Shou et al., (2017) significant cost and time 

can be saved by the automated procurement and payment systems. 

 

4.5 Asset Management 

 

Construction projects are spread around various geographical areas, therefore a 
significant number of temporary companies are involved in the projects and it has 
become more complex since the assets of each company are spread over the world 
(Butković, Grilec, & Mikulic, 2016). Consequently, proper management of asset data 
during each point is essential for the construction sector (Mills, Razmdoost, & Smyth, 
2019). According to Nanayakkara et al. (2020), in each step of the asset life cycle, all 
necessary information and data affecting the asset should be recorded since the data 
and information would not be tampered with or lost. By the studies of Kshetri (2018), 
he stated that Blockchain-based solutions to validate asset identities will be able to 
provide robust cybersecurity for the stakeholders. 
 

5. Benefits of using Blockchain technology for construction 

 

5.1 Security of data 

 

Since the technology in Blockchain technology is based on security, the data cannot 
be changed. Moreover in the study of Nathan, Pentland, and Zyskind (2015), it was 
found out that users are not required to trust on third parties if they enable the 
Blockchain in combining with their database. Furthermore, the authors stated that, 
since the law and regulations can be combined with the Blockchain network, while 
making legal and regulatory decisions much pretentious. Therefore, if the data has 
been corrupted, the fraud can be identified since the data programmed with 
Blockchain. In comparison to the other systems of security of data which are 
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vulnerable to cyberattacks, Blockchain has a lower risk which has been revealed as 
weak only against for 51% of attacks (Macdonald, Thorrold, & Julien, 2017). 
 

5.2 Reduction of human errors 

 

According to Chong, Liao, and Mo (2017), human errors are defined as unsafe 
activities that violate the labour practice which are directly lead to construction 
accidents. In this study, authors have identified different types of human errors and 
various situations that might occur. Therefore, the prevention of these errors are 
essential since it affect for the productivity of the project. Cooper (2018), has 
identified with the use of automation, payment with smart contracts, utilization of 
sensors, artificial intelligent, and reduction of human errors. Furthermore, the author 
stated that the Distributed Ledger System (DLS) will provide the quality for the 
construction projects. 
 

5.3 Faster Processes 

 

Multiple verifications will be reduced since all stakeholders can be accessed to the 
database and involve in design and planning (Cooper, 2018). Furthermore, 
Greenwood et al. (2018) stated that, automating activities will be able to reduce the 
time allocate for administration. 
 

5.4 Proof of Ownership and Rights 

 

In case of situations where the ownership has to be proved, it may be difficult unless 
they maintained a proper documentation. According to Yermack (2017), all 
shareholders and other parties who are interested in a company that issues shares, 
will be able to monitor the ownership structure at any time and recognize changes 
immediately, if that company is listed in a public Blockchain. Furthermore 
Greenwood et al. (2018), stated that, if a construction firm shared their BIM model 
with public Blockchain, it will leads to better trust between the stakeholders of the 
project. 
 

6.  Application of Blockchain technology in Sri Lanka 

 

When comparing with other nations, the use of Blockchain technology in Sri Lanka is 
in a hard position. However, with the wide acknowledgement of this technology in 
global context, the central bank of Sri Lanka is currently in the process of evaluating 
the potential of using Blockchain technology in financial institutes with the 
incorporation of financial and information technology experts (lankanews, 2019).  
Moreover, one of the Public Private Partnership container in shipping industry of Sri 
Lanka has adopted Blockchain technology with the collaboration of a foreign 
company. Further, they have stated that this will help in accelerating the 
digitalization agenda of the Sri Lankan shipping industry by transforming paper 
based and time consuming administrative processes into digital means (Portstrategy, 
2020). Moreover, Sirimanna and Jinasena (2019) have assessed the potential of 
Blockchain based electronic voting for Sri Lanka based on the study of Ariyadasa 
(2016). However, the Sri Lankan construction industry is far behind such adaptation 
compared to other industries. Therefore, the void between Sri Lankan construction 
industry and Blockchain has yet to be largely filled, since a very limited scope of 
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researches can be found which are based only on the theoretical perspectives 
(Hewavitharana et al, 2019). Consequently, this study will be an initiative to promote 
the Blockchain technology in Sri Lankan construction industry. 
 

6.1 Development of a Conceptual Framework 

 

The natural progression of the phenomenon to be investigated is shown by the 
conceptual framework. The following Figure 02 presents the developed conceptual 
framework based on the literature synthesis of this study. The framework has been 
developed completely based on the literature findings. This has been created as 
reference for construction companies in Sri Lanka, in case they are trying to modify 
their network into a Blockchain-based system. The left side of the framework 
elaborates the technology of Blockchain which is consist with the four main concepts. 
Then with the combination of these concepts Blockchain architecture is created. 
 

 
 
 
 
 
 
 
 
 
 
 

 

Figure 2: Conceptual Framework 

Blockchain architecture can be divided into 3 main categories as public, private and 
consortium Blockchain. Then the Blockchain technology got spread over many fields. 
This spread can be recognized as evaluation of Blockchain 1.0, 2.0, and 3.0. The 
application of Blockchain has spread to other formats from cryptocurrencies 
occurred in the evaluation of 3.0. After the technology which has shown on the left 
side of the framework, the barriers and benefits which can be obtained through the 
implementation of Blockchain into the relevant application are shown on the right 
side of the framework. This framework shows the conceptual representation on how 
Blockchain technology can be used by construction industry in Sri Lanka. Thus, the 
researcher trying to fill the gap by identifying the applications that can be 
implemented and what are the benefits and barriers to the Sri Lankan construction 
industry through the integration of Blockchain technology. 
 
 
7. Conclusion 
 
Literature synthesis has been developed to summarize the existing knowledge on 
Blockchain technology. Since the initial inauguration of Bitcoin in 2009, Blockchain 
has far more spread across various industries with its latest evaluation of Blockchain 
3.0. The literature review highlighted the concepts behind Blockchain technology, 
Blockchain architecture, evaluation of Blockchain, and the current applications of 
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Blockchain in the domain of construction.  It was evident that, the construction 
industry can implement Blockchain technology through proper identification of 
benefits, barriers and available applications as illustrated in the conceptual 
framework. It was further revealed that the construction industry can initially try out 
implementation of Blockchain technology for record keeping, supply chain 
management, payment management, asset management, BIM and construction 
management. Moreover, availability of new applications specifically for construction 
industry and the global interest in widening the application of Blockchain due to 
enhanced benefits can be a great movement compared to other technologies in the 
construction industry. The outcomes of this study can be further established in the 
Sri Lankan context through a detailed validation of the proposed conceptual 
framework in the view of field experts’ opinions, which will be the next phase of the 
research 
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